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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 


About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 


at ht HP: //books.gqoogle.com/ 
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Alternating Current Motors in Industrial Service, 


Alternating-Current Series Motor, The, F. Creedy, 
989, 612, 633, 675, 845, 879, 917 

Alternator Regulation, Approximate Determina- 
tion of, 149 

in America, 3, 95, 160, 547 

Armature Reaction, E. E. Brown, 733 

Armature Reaction in Alternators, Dr. Henderson, 


Armature Windings of the Closed Circuit Type. 

W. Cramp, E 14, 150, 186, 229, 300, 330, 566, 
402, 438, 474, 510 

Bradford, Motors, Hiring out of, at, 753 

at Clyde Valley Power Company's Works, 870 

Commutator Brush-holder, 436 

Cooper Hewitt Converter, the, $ 

Crompton, The, 916 

Direct-Current Commutation, Patenta for, 77 

Direct- Current Dynamo for Train Lighting, 4 

Dynamo, A New, 600 

at Electricity Works, see under name of same 

E. C. C, 166, 420 

Electrical Company’s Motors, 599 

on Fayet-Chamonix Electric Railway, 119 

Fyna Repulston Motor, 266 

G. E. Compensated Motor Equipment, 95 

Grinding of High-Speed Commutators, 652 

Hiring of Motors, 38, 753 


. for Hong Kong Tramways, 42 


at II er Steelworks, 660 

Iosulation of Motor Field Colls, 3 

Interlocking Commutator Bars, 470 

for Johannesburg Works, 812 

Labour-Saving Formule in Design of, 523 

Lahmeyer Small Three-Phase Motor, 57 

at Lots-road Power Station, 152, 222 

Lundell Motor, An Improved, 471 

Metropolitan Railway Electric Locomotive, 777 

Motor Comptroller Patents Decision, 542 

Motors at Canterbury Sewage Works, 771 

Motors, Startiug and 8 Regulation of, 219 

Non-Sparking Poles, 21 

Notes on the Care and Management of, 635 

Paralleling a 5.500-kw. Turbo-Generator, 256 

Phenix, The, 705 

Polyphase Induction Motor, Notes on, W. Rogers, 
693, 775 


Questions, etc., see QUESTIONS AND ANSWERS 
Rhodes Sipgle-Phase Motor, 135, 276 
Rosenberg Dynamo, The, 600 
Rotor of Tur enerator, 184 
in St. Louis Union Station, 517 
Scott-Mountain, The, 726 
Self-Exciting Alternating-Current Generator, 759 
Single-Phase Motors, 40, 182, 184, 559, 649; also see 
“ Single-Phase" in ELECTRIC TRACTION 
Swedish Railway Locomotive, 776 
Valtellina Railway Locomotives, 155, 261, 403, 618 
Variable-Speed Motors, 472 
Vickers Motors, 599 
Wagner Single-Phase Motor, 649 
Wargold Petrol-Driven Dynamos, 599 
zor Widnes Trasepocter Brid 834 
or nes Tranaporter e, 
Wirt Brushes for, 484 : 
Witton Motors, 548 
5,000-kw. Alternator, Test of a, 838 


E. 


Earthing, W. W. Lackie, 238, 422, 556 
Karth's Magnetism, The Present Shrinkage of the, 


2 
Eddy-Current Brakes, 2" 
Edison Lamps, English-Made, 701 
Egypt, Trade Marks in, 722 


Electric Lighting: 

at Aberdeen, 176, 393, 464, 500, 823 

at Aberystwyth, 925 

Accidents in connection with, Reporting, 741 

CUT RE ONIS 605 

rica, 2, 33. 67, 68, 175, 213, 320, 464, 578, , 

626, 643, 680, 812, 897 

as Aid to Rates, 177 

at Airdrie, 67 

at Alloa, 895 E 

at Altrincham, 160 

in America, 37, 160, 253, 577, 614, 686, 687, 762, 760, 
865, 868 

at Andover, 499 

at Arbroath, 32, 67, 140, 319, 391, 429 

at Ashton, 104, 823, 895 

at Aspull, 355 

at Aston, 356 

of Asylums, 572 

in 1 boo, 748, 916 

at Ayr, 681 

at Baildon, 428 

at Barking, 31, 391, 572 


*g9477 


Electric Lighting (continued) : 


at Barmouth, 104 


at Bath, 283, 319, 429 823, 824, 894 
at Batley, 104, 717, 767. 860 i 


Bills, z, 8, 104, 141, 146, 176, 283, 284, 285, 320, ` 
356, 400, ih, ate, 143, dat, dib, 62, 530, 572, 680, 
752, 787, 788; also see POWER TRANSMISSION 
at Birkdale, 465 
a R 211, 716 
at Birmingham, 
at Bishop Aueklznd, 248, 428 
at Bishop Stortford, 211, 283, 429, 681 
at Blsckburn, 787, 824 
at Blackpool, 140, 428, 609, 787, 888 
at Blaydon, 67, 356, 537 
at Bo'ness, 212, 824, 894 
at Boston, 465, 485, 859 
at Bourne, 925 
at Bournemouth, 387, 494 
at Bradford, 32, 68, 283, 355, 392, 465, 643, 753, 823 
at Bray, 925 
at Brentford, 695 
at Bridgetown, 823 
at Bridlington, 32, 140, 206, 345, 355, 643 
at Brighton, 140, 126, 501, 573 
at Bristol, 67, 607 
at Briton Ferry, 752 
at Brockenhurst, 608 
at Bromley, 460, 531 
at Brynmawr, 823 
in Buenos Ayres, 568, 606, 638 
at Burnley, 141, 393, 429, 536, 788 
at Burslem, 355, 500 
at Burton, 681, 753, 823 
at Bury (Lancs.), 67, 607, 752, 789, 888 
at Buxton, 140, 924 
at Camberwell, 464, 752 
at Cambridge, 279, 515 
in Canada, 4, 76 
at Canterbury, 681 
at Cardiff, 68, 140, 319, 608, 716, 896 
at Carlisle, 175, 429 
at Carnarvon, 321 
at Chelsea, 254, 279, 315 
at Cheltenham, 392, 681, 823 
at Chertaey, 140 
Sume sco 
ester, 284, 319, 465, 608, 643 
at Chester-le-Street, 67 
of Churches, 140 
in City of London, 244, 249, 315, 321, 388, 495, 644, 


665, » 925 

at Cleckheaton, 284, 499 

at Coatbridge, 248 

at Colchester, 319, 356, 644, 888 

at Colne, 391 

Companies’ Stock and Share List, see each Issue 

Contracta for, see TENDERS 

at Cork, 425 

at Coventry, 104, 140, 177, 500, 772, 859, 895 

at Croydon, 104, 159, 176, 320, 429, 608, 788, 894 

4 n eith, 283, 393 encase 

a lington, 355, 717, 824, 859, 

at Dartmouth, 176, 284, 320 

at Derby, 105, 212, 500, 643 

at Devonport, 284, 753 

at Dewsbury, 31, 249, 355, 752, 861 

at Doncaster, 499 

at Dover, 499, 608 

at Dublin, 213, 392, 681, 925 

at Dudley, 823 

at Dufftown, 393 

at Dundee, 249, 283, 464, 476, 525, 608, 896 | 

at Dunfermline, 249, 537, 607 

at Durham, 140, 177, 643, 688 

at Ealing, 284, 428 

at eee 319, 465 4 " 

at Eastbourne, 320, 500, 536, 643, 788, 823 

at East Ham, 716 

at East Molesey, 681 

at Ebbw Vale, 716 

at Eccles, 67 

at Edinburgh, 176, 212, 283, 465, 499, 608, 644, 859 

in EOR” 67 

at Elgin, 645, 787, 924 . 

at Elland, 67, 213, 320, 536 

at Eritb, 141, 321, 499, F 

at Exeter, 248, 357, 429, 465, 608 

at Fareham, 860 

at Farnham, 104, 175, 248 

1 " 
nchiey, 31, 140, 357, 455, 717, 787, 825 

at Fochabers, 538 

at Folkestone, 499, 935 

in France, 327 333 

at Fraserburgh, 607 

at Frizington, 31 

at Frome, 429, 643 

at Fulham, 291, 319, 391, 680, 752 

at Galashiels, 248, 283 

v. Gas, 256, 846, , 868, 889 

in Germany, 95, 916 

at Gillingham, 248, 391, 537; 896 

at Glasgow, 32, 145, 176, 944, 361, 416, 560 

at Glossop, 213, 499 

at Gloucester, 31, 176, 320, 788, 798, 847 

at Golborne, 67 

at Goole, 894 

at Govan, 573, 859 

at Grantham, 283 

at Gravesend, 212, 248, 391, 572, 643 

at Grays, 643 

ri a 413; bun 609, 752 i 

at Grimsby, 32, 176, 319, 357» 53 

at Guildford, 461, 408 

at Hackney, 319, 572 

at Halifax, 31, 176, 356, 391, 787 
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Electrico Lighting (continued): 
at Hamilton, 924 
at Hammersmith, 67, 140, 249, 284, 356, 465, 500, 
573, 681, 716, 787, 824, 926 
at Hampstead, 67, 140, 211, 356, 499, 859 
at Handsworth, 141, 248, 895 
at Hanley, 429, 465, 53b, 572, 787 
at Hanwell, 823 
at Harrogate, 393, 823 
at Harrow, 
s HAE: 105, 573 
ab Hastings, 14c, 429, 464, 500, 681, 753 
, at Heckmondwike, 355 392, 62b 
a Hessle, 537, 787 
at Heywood, 24 2,8 
at Hindley, as" Pid: 
at Holyhead, 104, 248 
at Honley, 464 
at Horsfortb, 499 
at Horsham, 211, 283, 607 
at Houghton-le-Spring, 925 
at Hove, 248, 352, 425, 917 
at Huddersfield, 141, 248, 249, 581, 643 
at Hall, 31, 176, 320, 787, 894, 925 
at Huntingdon, 211, 355 
at Ilford, 439 
at Ilfracombe, 175 
in India, 32, 48, 283, 537, 605, 676, 716, 794 
at Ipswich, 721, 896 
at Irvine, 248 
in Isle of Wight, 104 
at Islington, 26, 33, 175, 321, 501, 536, 572, 609, 680, 
717, 825, 859, 895 
arrow, 393 
at Keighley, 284 
at K » 104, 244, 387, 425 


at Kettering, 31, 141 

at Kidderminster, 195, 532 
DER ond 
a 8 Lynn, 105, 249, 393, 716, 895 
at Kingston-on- en, 255, 465, 717 
at Kirkcaldy, 104, 5 

at Kirkintilloch, 715, 994 


at Leith, 283 
at Leyton, 499 


at Luton, 1 608 
at Macclesfield’ > 


at Maidstone, 392, 
at Malton, 787 
at Manchester, 104, 175, 320, 424, 458, 459, soo, 597, 


680, 896 
at Mansfield, 177, 284 
of Mansions, 21 
at Market Drayton, 603 
at Melton Mowbray, 356 
at Merthyr, 495 
at Mexborough, 249 
at Middlesbrough 
^ esbrough, 67, 320, 500, 643, 82 
at Middleton, 537 : MUST 
at Mirfield, 428, 572 
at Morley, 537, 681, 862 
at Nantwich, 175 
at Nelson, 248, 681 
at Newcastle-on-Tyne, 280, 316, 320, 681 
i 1 MEE 
at Newport (Mon.), 321, 391 
in New Zealand, 5682, 685 
at Northallerton, 385 
at Northampton, 136, 244, 279 
at Northwich, 315 
at Norton, 925 
at Norwich, 67, 104, 499, 897 
at Nottingham, 861 
at Ormskirk, 219 
at Oasett, 572. 823 
at Oswestry, 603 
Eos 
a ngton, 283, 538, 572 
at Paignton, 716 JERE 
at Paisley, 519, 859 
at Partick, 538 
at Penrith, 319, 607, 787 
at Plymouth, 67, 283, 896 
at Pontypridd, 356, 925 
at Poplar, 177, 465 
at Portemouth, 68: 


at Preston, 392 

Provhional Ürders, see Bills" 

at Pudsey, 465 

at Rawtenstall, 248, 607, 925 

at Reading, 595, 

Regulations, Now, 685, 744 

Reporting Accidents in Connection with, 741 


at Retford, 32 

at Richmond, 895 

at Ripon, 175, 465, 823 

at Rochdale, 140, 825, 924 

at Kotherbam, 31 

at St. Andrews, 29, 104, 211, 357, 645 

at St. Annes, 212, 680 

at 99 Marylebone, 67, 140, 176, 248, 284, 393, 717, 
788, 925 

at St. Pancras, 68, 500, 752 

at Salford, 42 

at Salisbury, 425 7 

at Scarborough, 

at Sheffield, 356, 500, 644, 525, 846, 855, 889 

at Shildon, 925 

at Shipley, 31, 787, 816 


Lighting (continued): 
of Ships, 537 
at Shoreditch, 141, 788 
at Shrewsbury, 31, 392 
at Sleaford, 8«9 
at Sligo, 28 


= 801 thall 89 
a urhall, 355, 894 
at Southampton, 393, 573, 861 


at Southend, 140, 283, 319, 464, 572, 753 
at South Molton, 283 


at Southport, 643, 895 
at South Shields, 39» 789, 888, 897 
at Scuthwark, 357, 607, 716, 860, 924 


at Southwick-on- Wear, 860 
at e 141 
at Stafford, 643, 752, 874 
f Stepney, 212, 608, 678. 
Fling, 175, 321, 572, 607, 896 
at Stockport, 753 
at 8 on, 681, 824 
at Stoke Newington, 212, 283 
at Stoke-on-Trent, 320, 644 
at Stourbridge, 248 
at Stourport, 537 
at Stretford, 213 
ae sender 87, 3 
a er 175, 321, 572, 787, 994 
at Surbiton, 104, 285 
at Swansea, 140, 249, $36, 861 
at Swindon, 67, 319 
at Swinton, 283, 393, 643 
1n Tasmania, ab 
Tenders for, see TENDERS WANTED 
of Theatres, 1os, 916 
at Thirsk, 86o 
at Thornhill, 126, 537 
at Tiverton, 248 
at Tonbridge, 355 
ay hd Abst 31 
at Torquay, 32, 38, 319, 355, 465, 607, 716 
ii ridet j 
& egar, 125, 355 
Troubles whichpnlght be avoided, A. H. Mayes, 305 
at Trowbridge, 464 
at Truro, 428, 5 
ells, 


at Uxbridge, 428 

" Arg , 349, 12 249, 753 

& » 249) » 284, 536, 787, 859, 8 
at Walton, 284 e 
at Warrington, 573, 824, 894 

at Watford, 429, 752 

at Wednesbury, 680 

at Wellingborough, 752 

at Welshpool, 894 

at West Ham, 285 

at West Hartlepool, 68, 321, 680 
at Westhoughton, 10 

at Westminster, 244, 888, 810, 817 
at Weybridge, 100, 499 

at Weymouth, 573 

at Whitby, 607, 824 

at Whitechapel, 356 

at Whitehaven, 355, 391 

at Whitwell, y 

at Willesden, 424 

at Wilmslow, 68, 895 

at Wimbledon, i" 176, 320 

at Wimborne, 2 M 

at Winchester, 

at Windsor, 104, 532, 537 

at Wisbech, 429, 608 

at Woking, 104, 603, 676 

at Wolverhampton, 572 

at Woolwich, 607, 715 

at Worcester, 249, 681, 859 

at Worksop, 39^ 499; 643 

at Worthing, 68, 537, 621, 862, 895 
at Wrexham, 32, 357, 823 

at Wycombe, 

at Yarmouth, 67, 248, 356, 391, 860 
at York, 356, 643 


Electric Traction: 


at Aberavon, 390, 497, 571, 605, 750 

at Aberdare, 30, 65, 354) i95 498, 535 

at Aberdeen, 139, 281, 516, 318, 497, 679, 822 

at Accrington, 246, 390 

Accumulators for, 441 

at Ackworth, 427 

Actions, Legal, see LEGAL INTELLIGENCE 

in Africa, 66, 103. 109, 174, 210, 578, 603, 678, 748, 
812, 822, 830 

an Aid to Rates, 177 

at Airdrie, 459 

at Aldershot, 354 

Alternating-Current System, 112, 113, 126; also see 
“ Single-Phase " 

at Altrincham, 714 

in America, 3, 37, 40, 77, 95, 112, 148, 173, 18$, 377 
327, 770 365, 399, 437, 505, 507, 508, 535, 544, 577, 
641, 170, 786, 793» 795. 197: 857, 86 

Amsterdam-Haarlem Railway, 11 

at Ardrossan, 714 

in Argentine, 246, 495, 532 

x A ton, 535, 571 Y 

at Aston, 247, 313, 497, 679, 822 

io Australia, 65, 66 230. 274, 283, 318, 424, 425, 
427, 460, 535, (08 604, 748, 8 

Baker-street and Waterloo Railway, 138, 245, 246, 


6, 892 


, 173 
at Bath, 30, 246, 282, 459, 604, 606, 638 
at Batley, 210, 751, 392 
at Beckenham, 355, 427 
at Belfast, 3o, 66, 138, 173, 248, 282, 355, 462, 498, 
535, 570, 606, 641, 679, 715, 751, 786, 822, 858, 892, 


23 

at Bettws-y-Coed, 354 

at Bideford, 246 ; 

Bills for, 65, 102, 103, 139, 173, 210, 247, 318, 354 
391, 392, 427, 462, 463, 470, 497, 498, 534, 535, 570, 
571, 678, 713, 750, 750, 785, 786, 821, 923 

at Birkenliead, 209, 641 

At Bleralpgnan, 174, 210, 246, 282, 606, 638, 679, 786, 

22 


Electric Traction (continued) : 


at Blackburn, 210, Je 
at Blackpool, 208, 316, 462, 570, 606, 785 

at Blackrock, 390 

Board of Trade Returns, 255 

at Bolton, 857 

at Bournemouth, 37, 66, 534, 641, 785, 857, » 923 
at Bradford, 65. 103, 138, 210, 395, 427, 497, 81, 570 


13, 785, 823 
at Brighton, 173. 354, 641, 923 
at Bristol, 651, 285, 857 
in British Columbta, 613 
at Broughty Ferry, 477, 606 
in Buencs Ayres, 461, 535, 831 
in Burma, 48 
at Burnley, 816, 858 
at Burton, 354. 427, 679, 714, 865 
at Bury, 65, 534, 606, 679, 785, 865 
in Canada, 76, 821 
Car Circuit Breaker, Testing of, 40 
at Cardiff, 131. 11 282, 318, 427, 370, 714, 750, 923 
at Carlisle, 316, 1 
at Cavehill, 354 
Central London Rall way, 30, 75, 171, 243, 397, 535 
at Cheltenham, 462 
at Cheshunt, 678 
at Chester, 462, 6c6, 627 
at Chesterfield, 173 
in Chill, 535, 570, 641 : 
City and South London Railway, 136, 170, 641 
at Uoatbridge, 102 
at Colchester, 67, 102, 354, 892 
at Colombo, 892 
Companies’ Meetings, see COMPANIES’ MERTINGS 
Companies’ Stock and Share List, see each Issue 
Contracts for, see TENDERS WANTED 
at Cork, 425 
at Coventry, 173, 318, 427, 570, 605, 678 
at Crewe, 30 
at Croydon, 102, 173, 246, 390, 462, 535, 571, 788, 857 
at Cupar Fife, 65 
at Dalkeith, 102, 138,. 319, 390, 571, 641, 714, 750 
at Darlington, 354, 497, 713, 785, 857 
at Dartford, 395, 605 
at Derby, 30, 173, 209.246, 282, 317, 497, 570, 821 
at Devoaport, 463, 
at Dewsbury, 390, 821 
at Doncaster, 713, 785 
at Dover, 6s, pre. 821 
at Dublin, 15 : 171, 173, 427, 462, 892 
at Dudley, 498 
at Dundee, 65, 282, 390, 497, 538, 679. 752, 893 
at Eastbourne, 30 
at East Ham, 57: 
East London Railway, 139, 174 
at Eccles, 85 
Edgware arid Hampstead Railway, 463, 570 
at Edinburgh, 173, 247, 282, 317, 318, 427, 53$, 570s 
€06, 678, 525 785, 894, 924 


n 2 
at Eliand, 173 
e Materials for Overhead, H. M. Sayers, 


at Erdington, 282 

at Erith, 139, 247, 399, 655, 750, 923 

at Exeter, 139, 173, 210, 246, 427, 498, 911, 534, 605 

at Falkirk, 246, 318 

at Falkland, 138 

at Folkestone, 642, 678, 893 

in France, 119, 427, 462, 679, 750, 768, 770, 822 

at 3 139 

at Gateshead, 494, 786 

in Germany, 4, 37, 102, 436, 714, 767, 770, 877 

at Glasgow, 65, 138, 174, 210, 246, 282, 317, 354, 399, 
606, 679, 714, 821, 892, 923 

at Gloucester, 174, 641, 679, 805 

at Gorleston, 390 

at Gorton, 605 

and Great Eastern Railway, 174 

Great Northern and Brompton Railway, 73, 246, 
463, 750 

Great Northern and City Railway, 171, 207, 586 

and Great Western Railway, 390 

at Greenock, 138, 318, 750 

at Grimsby, 173, 357, 894 

at Guildford, 750 

at Halifax, 30, 140, 209, 246, 354, 570, 641, 785, 857, 


892 
at Hastings, 65, 139, 174, 210, 283, 318, 427, 534, 713, 


785 
at Heckmond wike, 174, 571 
at Hertford, 785 
at Heywood, 103, 534, 606, 642, 678, 713, 822, 858, 923 
at Holland, 11 
at Hong Kong, 42 
at Huddersfield, 139, 606, 923 
at Hull, 253, 892 
at Hythe, 714, 893 
at Ilford, 30, 354, 497 
in India, 48, 354, 435, 532, 534, 571 794 
at Ipswich, 893 
in Isle of Man, 2, 102 
in Italy, 155, 261, 318, 390, 403, 616, 618 
in Japan, 30 
at Lelanle 103 : 
at Ke ey, 102, 210, 246, 49 
at Kidderminster, 427, 495, 532 
at Kilmarnock, 390 
at Kirkcaldy, 30, 65, 139, 317, 462, 534, 577, 641, 750, 


3» 924 
at Panibéth, 714 
at Lampeter, 785 
at Laucaster, 30, 821 
ssi iat and Yorks Railway, 210, 582, 678, 752, 


at Leeds, 65, 103, 282, 317, 390, 462, 534. 570, 642, 


whe 857 

at Leicester, 318, 535, 750, 786 

at Leith, 102, 211, 571, 605, 750, 821, 923 

at Leven, 785 

at Limerick, 892 

at Lincoln, 173 

at Linlitbgow, 6s, 317 

at Liverpool, 31, 102, 171, 174, 243, 473, 497, 519, 
efi 714, 822 

at Liandilo, 174 

at Llandudno, 173 

at Llanelly, 139, 247, 317, 355, 462, 535 


(ri » 
Süpplement to > ane oeoa Engineer, ] 


Eleotrio Traction (continued): 
o for, 155, 261, 332, 403, 587, 618, 652, 723, 776, 


and London, Brighton, and South Coast Railway, 
38, 137, 361 

and London County Couucll, 65, 73, 102, 109, 139, 
162, 174, 181, 210, 247, 282, 289, 318, 355, 39^, 391, 
427, 433, 453, 470, 487, 499. 536, 571, 679, 715, 721, 

adi 759, 786, 822, 859, 866, 881, p 

London and South-Western Railway, 246 
London United Tramways, 103, 138, 173, 200, 282, 
t, 514, 391, 462, 498, 641, 651, 678, 722, 747, 923 

at hborough, 246 

at Lowestoft, 65, 282 

at Luton, 605 

at Maidstone, 30, 210, 462, 641, 678, 892 

at Manchester, 65, ato, 247, 282, 317, 390, 354, 463, 
498, 571, 606, 649, 675, 786, 822, 924 

at Mansfield, 103, 210, 462, 678, 713, 892 

Mersey Railway, 425, 440 

at M , 493 

Metropolitan Electric Tramways, s 

and Metropolitan Railways, 3o, 65, 13, 152, EA 188, 
211, 220, 25, 243, 318, 354, 390, 397, 408, 427, 
463. 498, 777, 785, 858, 892, 923 

at Mexboroagh, 30, 246 

in Middlesex, 210, 497, 893 

Mono-Rail System, 210 . 

up Mont Blanc, : 
otor Controller Patents Decision, 542 

DA SRAT 65 199, 291, 342, 379, 415, 452, 6-6, 

» 714) 785, » 821 

at Mountain Ash, 1185 

at Musselburgh, 30, 1 

at Newark, 246 eae 

nt oP alee 30, roa, 211, 247, 354, 390, 424, 427, 


5 
in New Zealand, 604, 639, 685, 71 
new rt, 49^ , 5, 713 
at Northampton, 641 
and North-Hastern Railway, 39, 1c2, 174, 210, 248, 

352, 462, 714, 770, 785, 773 
and North London Railway, 25 2 
North Metropolitan Tramways, 102 
and North Staffordshire Railway, 606 
at Nottingham, 210, 354, 785, 856 
at Nuneaton. 641 
Enea 
Ord, ; 923 

at Paisley, 246, 962 
at Penge, 407 
at Perth, 32, 65, 138, 209, 282, 39>, 605, 821 
at Plymoytb, 173, 247 
Point Shifter, An Automatic, 780 
at Pontypridd, 247, 282, 354 
at Portsmouth, 102, 282 
and Potteries Light Railwavs, 641 
Provisional Orders, see Bills" 
n" 8 462 : 
at Queensferry, 174, 821 
at Radcliffe, 3o, 570 
at Ramsgate, 78; 
Rating of Tramways, 89 :, 923 
at Raunds, 173 
at Rawmarsh, 102, 390 
at Reading, 354, 680, 750 
at Rhondda, 102, 139, 892 
at Rochdale, 102, 173, 209, 246, 318, 427, 535, 6or, 


822 
at Rotherham, 821 
at Rotbesay, 102, 571 
at Royton, 246 
in Russia, 506, 857 
at St. Annes, 642 
at St. Helens, 892, 923 
at Sale, 714 
at Salford, 498, 605 
at Scarborough, 534 
at Seaham, 785, 822 
Sectionalising Trolley Wire Insulator, 815 
at Sheffield, 182, p 497 
at Shoreditch, 13 
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. NOTES. 

Faraday Society.—We regret that in the report of 
this society’s proceedings, which appeared in our last issue, 
the name of Mr. L. Gaster should have been inadvertently 
rendered as Mr. L. Gasta.” 


Municipal and County Club.—At the next house 
dinner on the 27th inst., Sir William J. Collins, M. D., D.L. 
J.P., chairman of the Education Committee, London County 
Council, will be the guest of the club. 

New Publications.—'' Catalogo da Biblioteca du 
Marina," two vols. (Rio de Janeiro Government Printer). 
The library of the navy department of Brazil is a highly 
technical one, and is arranged on the decimal system of 
Melvil Devoy by Captain-Lieutenant J. A. dos Santos Porto. 
There is & subject index and an author's index, the former 
containing 928 pages. | 

Personal.—We are pleased to hear that Mr. Gisbert 
Kapp has recently been made an honorary member of the 
Physical Society of Frankfort. This honour shows that 
Mr. Kapp’s work is as highly appreciated on the Continent 
as in this country, and it will afford him a pleasant 
reminder of his friends across the Channel when he 
returns to England to take up his appointment at 
Birmingham University. 

Electric Lighting Provisional Orders.—Elsewhere 
in this issue will be found an official list of applications for 
electric lighting provisional orders for the next session of 
Parliament. The total number is 62, which is 14 less than 
in the last session. Looking through the list, we see that 
this year 32 municipal authorities are seeking electric 
lighting powers in the districts they control or in adjoining 
areas, and that there are 30 companies asking for powers. 
Last year 35 local authorities and 41 companies sought 
powers. The reduction in the number of applications is 
largely due to the fact that electric light and power services 
have already been organised in the most remunerative areas 
within the United Kingdom. Quite a large number of 
applications, both last year and this, come from power dis- 
tribution companies who wish to supply small areas in bulk. 

Manufacturers and Contractors.—Tho agreement 
between the Electrical Manufacturers’ Association and the 
Electrical Contractors’ Association has been terminated, the 
primary cause being the question of preferential discount. 
Formal notice was given by the first-named organisation in 
order that terms might be reconsidered, whereupon the 
contractors put forward counterclaims for amendment, they 
having for a long time alleged grievances against the 
manner in which manufacturers interpreted the clauses 
referring to preferential discount. The grievance of the 
contractors appears to be that discounts have been given 
to parties outside the legitimate trade, and the official 
organ of the contractors considers that the question of con- 
tractors being accorded the “favoured nations” clause 
should be a secondary consideration as compared with the 
exclusion of outsiders from participation in the preferential 


discount. We observe that negotiations are about to be 
opened with a view to a fresh compact, and we trust that 
an equitable solution will be arrived at, as it is eminently 
desirable that there should be concord between the two 
interests. To attain this end, it will be well if the parties, 
first come to a distinct understanding as to who is entitled 
to trade discount. 7 

Personal.—Mr. E. Kilburn Scott, A. M. I. C. E., M. I. E. E., 
has been appointed chief of the electrical engineering 
department at Sydney University. We understand that 
this is a new department, which he will have to organise 
and work. Mr. Kilburn Scott has for the past four years 
been a lecturer to the senior electrical engineering students 
at the Northampton Institute, Clerkenwell. In addition 
to his lecturing duties at Sydney, we understand that he will 
engage in consulting practice. His experience with Messrs. 
Jobnson and Phillips and othor firms included a considerable 
amount of power transmission work. It will be remem- 
bered that Mr. Kilburn Scott is the author of a treatise on 
The Local Transmission of Power for Workshops," which 
we published some years ago. We wish him every success 
in Australia. | 

Commercial Education in Japan.—The perusal 
of an interesting little article on this subject in the Journal 
of the Society of Arts impresses one with the systematic 
manner in which the Island Empire of the East has, as in 
other fields, set to work to framea curriculum of com- 
mercial education. There are practically three stages, 
culminating in the high schools at Tokyo and Kobé, which 
may be regarded as commercial universities. One of the 
leading features of the system is the excellent way in 
which the grades are consolidated, a student on completing 
one course being ripe for the next. The substance of 
the training consists of internal and external economics, 
technology, practical physics, general law, mathematica, 
and composition, with such foreign languages as English, 
German, French, Chinese, and Korean. Dai Nippon is 
certainly not lacking in culture, yet our allies do not con- 
sider it necessary to instil the classics into the youth 
intended for & commercial career, though it will be noticed 
that considerable attention is paid to the languages of 
countries with which he is likely to have dealings. For 
linguistic instruction the foundations at Tokyo aud Kobé 
have several foreign professors, who in course of time 
will be replaced by natives, as was done in regard to elec- 
trical tuition, organised by Profs. Ayrton and Perry. In 
fact, this has been the Japanese policy in practically all 
spheres, including the public services. Japan does not 
disdain to borrow from the West. On the contrary, where 
she excels is in selecting her instructors from the most 
capable, and in adopting the best features of their civilisa- 
tion, while.rejecting the bad or the indifferent. 

Inventors’ Rights.—An important judgment was 
delivered by Mr. Justice Buckley the other day corverning 
the relations between employer and employé in reference 
to patents. The litigation arose out of a machine to gir 
cotton without injuring the fibre, but the legal aspect o! 
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the case is of general application. A patent was obtained 
by the plaintiff, and while the machine was under con- 
struction certain variations were made, for which the 


defendant, who had just before been engaged by plaintiff 


as an engineering draughtsman, appears to have contributed 
a few trifling suggestions. These alterations were made the 
subject of a supplementary patent. Shortly afterwards 
the plaintiff summarily ended his association with the 
defendant. A day or two later the defendant filed an 
application on his own behalf, the specification for which 


was almost & facsimile copy of that lodged by the plaintiff 


in connection with his supplementary patent. His 
Lordship, in revoking the patent which had been granted 
to defendant through the oversight of the plaintiff's agente 
in not depositing an objection within the allotted time, 
cited the following words from the judgment of Mr. Justice 
Earle in Allen v. Rawson: “I take the law to be that if a 
person has discovered an improved principle, and employs 
engineers, agents, or other persons to assist him in carrying 
out that principle, and they in the course of experimenta 
arising from that employment make valuable discoveries 
accessory to the main principle and tending to carry that 
out in a better manner, such improvements are the property 
of the inventor of the original improved principle, and may 
be embodied in his patent; and if so embodied the patent 
is not avoided by evidence that the agent or servant made 
the suggestion of the subordinate improvement of the 
primary and improved principle.” It is reassuring to see 
that on this point law accords with equity. 

Electrolytic Formation of Carbon.—In the Zeit- 
schrift anorg. Chemie, Messrs. F. Haber and S. Tolloczko 
contribute an article upon the reduction to carbon of 
chemically-combined carbonic acid, of which an abstract 
appears in the Journal of the Chemical Society. Solid 
sodium hydroxide was fused in an iron dish; it was then 
cooled, and as soon as it solidified was electrolysed by a 
current of 0'15 ampere and 11 volte, and finally at 200deg. 
with one ampere and five volte. The yield of sodium was 
39 to 46 per cent. Barium chloride was electrolysed at a 
temperature 400deg. below its melting point. When 
barium carbonate is added to barium chloride, carbon is 
formed at the cathode in quantitative amount. By aid of 
sodium, barium carbonate is readily converted into oxide, 
whilst carbon separates. Barium chloride and barium 
carbonate were fused together in a nickel crucible, allowed 
to cool, and then electrolysed at 550deg. to 600deg., the 
cathode consisting of iron, platinum, or graphite. Carbon 
separated in a dendritic form. The E.M.F. between 
550deg. and 580deg. varied from 6 to 10'4 volte, whilst 
the current strength varied from 22 to 45 x 107? amperes. 
In the experiments with graphite electrodes, the latter were 
not attacked. During the electrolysis of barium chloride 
in a Hempel furnace, carbon was formed at the cathode, 
owing probably to the action of carbon dioxide and 
oxygen present in the heating gases on barium 
chloride, a reaction which proceeds thus: BaCl, + CO, 
+ O= BaCO, + Cl, - 11, 850 cal. The analogous reaction 
with calcium chloride, proceeding according to the equation 
CaCl, + CO, + O = CaCO, + Cl, + 1,550 cal, was studied. 
Chlorine is also produced in an analogous manner by the 
action of carbon dioxide and oxygen on sodium chloride. 
No carbon was obtained when barium chloride was 
electrolysed in an electric furnace at about 600deg. in an 
atmosphere of nitrogen. For the formation of barium and 
nickel chlorides as products of the electrolysis of solid 
barium chloride with nickel anodes, a polarisation of 
2:65 volts would be expected according to the equation 
Ba + NiCl, = BaCl, + Ni + 122,400 cal. The value of 
1'9 volts was found corresponding with the free energy of 


formation of solid barium chloride and nickel from the 
reaction 2BaCl + NiCl, = 2Ba Cl, + Ni; the reaction 
Ba + BaCl, = 2BaCl + 54,600 cal. corresponds with 0:7 volt. 
Determinations of the E.M.F. of two solid Daniell cells, 
PbCl,/AgCl, agreed with the calculated value 0:519 volt. 


Cape Town.—The report of this Corporation for the 
year ending Sept. 22, from which we gave some extracta 
as to electric lighting last week, contains a number of 
interesting items. In the new station in Dock-road there 
are two 750-kw. dynamos, driven by Ferranti engines of 
1,000 h.p., the largest of their kind in Africa. The number 
of consumers of electric light has been multiplied by 37 
since the opening of the system in 1895. Up till 1900 
very few people took energy for power purposes, but on a 
special reduction for day current being introduced the 
number promptly rose, and up to February of last year 
the motors connected represented 1,575 b.h.p., the result 
of a steady increase from 200 b.h.p. since the reduc- 
tion in charge. The plant is called upon to provide 
energy at night for street and private lighting equal 
to about 50,000 8 c.p. lampe, leaving a margin of 
some 20 per cent. on the peak load. The charges 
have undergone material reduction since 1897, and from 
1900 energy has been supplied in the day at 4d. per unit, 
as against 8d. at night. Mr. W. F. Long, the city electrical 
engineer, anticipates that within the next few months the 
economy lately effected in operating ooste will enable the 
Corporation to again reduce their tariff, at any rate for 
lighting, and also the maximum charge for power ; but he 
does not think they will be able to get below 4d. for energy 
in the daytime just yet. A new type of lamp has been 
installed in the side streets, and the overhead wires for 
street-lighting have been superseded by cables from England 
of double the size, enabling atc lamps to be placed in all the 
principal streets. In the year ending September, 1903, the 
Council paid interest and sinking fand charges to the 
amount of £9,244, a sum of £5,921 was placed to deprecia- 
tion, £5,562 was allotted for small extensions, whilst 
£35,404 went in relief of the general rate. We also observe 
that during the year the Corporation sanctioned extensions 
of the tramway lines owned by the Camps Bay and other 
companies. Altogether the pioneer municipal electric light 
undertakers of Africa well merit congratulation upon their 
progress. 

Municipal Wiriug.—The opposition of the National 
Electrical Contractors’ Association to the clause in the 
London County Council’s Bill seeking power for local 
authorities to execute wiring was referred to in our issue 
of June 10, when we felt constrained to concur with the 
arguments of the objectors. One invidious circumstance 
to which the clause is calculated to give rise is that it 
would devolve upon the municipal engineer to pass the 
work of his private competitors. At a recent meeting of 
the Law and Parliamentary Committee of the County 
Council a deputation was received from the Hampstead 
Borough Council in reference to this subject. At 
this meeting it was suggested on behalf of the 
Electrical Contractors’ Association that what is now 
known as the Ealing Clause should be adopted. 
For the sake of reference we reproduce this: (73) It 
shall be lawful for the council of any metropolitan 
borough being authorised to supply and supplying electrical 
energy to expend money through a contractor, but not 
otherwise, upon the wiring and fitting and supplying with 
wires, fittings, and apparatus, the premises of their con- 
sumers or prospective consumers, and to enter into and 
carry into effect agreements and arrangements with respect 
thereto, and to make such charges therefor, whether directly 
or otherwise, as they may think fit. Provided that nothing 


— ——— : 
— — — — —— a m. — — ͥ — - 


THE ELECTRICAL ENGINEER, JANUARY 6, 1905. 8 


in this section shall authorise the council of any borough 
themselves to fix upon any consumer's premises electric light 
fittings or electric wiring other than may be required to 
complete the service line between the corporation's supply 
mains and their own apparatus upon such consumer's 
premises (74) Any such council of a metropolitan 
borough may borrow, in the same manner and subject to 
the same conditions as if such expenditure were for the 
purposes of the Electric Lighting Acte, 1882 and 1888, 
as amended by the London Government Act, 1899, 
such sums of money as may be required by such 
council for the purposes of this part of this Act.” 
One of the Hampstead representatives, Mr. Alderman 
Pritchard, who is also barrister to the metropolitan borough 
councils, assented to this clause, subject to slight modifica- 
tion, but a few days later the County Council intimated 
that, after careful consideration, they were not prepared to 
alter their original clause. It therefore seems inevitable 
that the struggle of 1903, when the contractors’ opposition 
prevailed, will be renewed, and with increased vigour. The 
Electrical Contractor, which is the official organ of the 
association, contains a rallying call to the industry, 
enumerating several large towns which the efforts of the 
organisation have preserved to the private contractor. 


Electricity from Tides.—The vast amount of energy 
in the tides, which is at present unutilised, has attracted 
the attention of a large number of engineers. Unfortu. 
nately, the coat of the civil engineering works required to 
make this energy available for industrial purposes is, as a 
rule, prohibitive. Coupled with this high cost there are the 
variable high and low tide levels, and frequently the position 
in which the civil engineering works have to be constructed 
is such that their permanence is doubtful owing to the 
action of the waves. What is required to make tidal 
power available in large quantities can only be obtained 
economically under certain configurations of coast-line, 
The requisites are a large inlet which can be used to store 
water at high tide, and another large inlet which can 
be drained regularly at low tide, and from which 
the incoming tide can always be excluded. According 
to Mr. W. S. Cleveland, writing in the Scientific 
American, these conditions can be obtained in one or 
two localities in the United States and Canada. He 
describes these, and mentions as one of the best oppor- 
tunities for applying this method of using tidal water 
power the harbour of the city of St. John, N.B. Kenne- 
becasis and Courtney bays are large arms of the harbour, 
but both, under present conditione, are of little service to 
shipping. The entrance to the former bay is located above 
the famous Reversible Falls, but subject to the action of 
the tides at high water, and the latter is studded with 
dangerous reefs and rocky flate, which render it worthless 
to shipping, except at high water. The entrance to Kenne- 
becasis Bay is very narrow, and the embankment making 
it serviceable as a high-water basin could be cheaply con- 
structed ; but the mouth of Courtney Bay is much wider, 
although not imposing any serious engineering difficulties 
in the work of converting it into a discharge basin. In 
applying the 30ft. head of water thus obtained, the narrow 
neck of land separating the bays could be crossed by power 
and tail-race channels, and the turbines located at the most 
convenient point thereon. Should previously suggested 
improvements, embodying the maintenance of continuous 
high water in this harbour, be carried out, a slight modifica- 
tion of the original plans would facilitate the application 
of this great water power, and make St. John City one of 
the leading industrial centres of the continent. As the 

author does not give any particulars of cost or area one 
cannot tell the horse-power available, or the capital charge 


per horse-power year, which is usually the prohibitive factor 
in these schemes. When, however, the indirect advantages 
from the large civil engineering works are such as are 
described above, there may be a chance of a remunerative 
undertaking being established. 


Californian Power Plant.—A plant has — 
been installed at Monterey, California, designed by the 
National Electric Company, of Milwaukee, which attracted 
a good deal of attention at the annual convention of the 
Pacific Coast Electric Transmission Association, and of which 
a description appears in the Street Railway Review. It con- 
sists of & 200-kw. generator and motor-generator set, com- 
prising a synchronous revolving-field motor of 162 kw. 
eapacity, which drives by direct coupling & National 
550-volt direct-current railway generator with a rating 
of 150 kw. The 200-kw. alternating-current generator 
follows closely the structural design that has become well 
established in American types of revolving-field generators, 
and its inherent regulation is well within 6 per cent. at 
unity power factor. It is run at a speed of 600 revolutions 
per minute, and consequently, to deliver a current at 60 
cyoles, it is provided with 12 poles on its revolving field. 
The usual temperature guarantee, that with an atmospheric 
temperature of 25deg. C., the temperature of the machine 
will not rise more than 36deg. under a continuous 24-hour 
run at full normal load, was well above the limit reached 
in operation, the rise being but 22deg. above the tempera- 
ture of the surrounding air. The efficiencies of the gene- 
rator are as follows: 93 per cent. at 25 per cent. overload, 
92:5 per cent. at full load, 91:25 at three*quarter load, 
and 88 per cent. at half load. The exciter runs at a 
speed of 1,450 revolutions per minute, is normally rated at 
12 kw. at 110 volts, and is belt-driven from a pulley placed 
on the end of the generator shaft. The motor-generator 
set runs at a speed of 720 revolutions per minute, and in 
operation it has been found that the temperature of the 
synchronous motor does not exceed 25deg. C. above the 
temperature of the surrounding air, and the direct-current 
generator does not show a rise of more than 25deg. in any 
part when both machines are working under fullload 
conditions. An interesting feature in connection with the 
motor-generator set is that a 22in. pulley with a 16in. face 
has been placed on the shaft between the motor and 
generator, and belted to the flywheel of a 200-h.p. high- 
spoed Buckeye engine. This gives absolute flexibility to 
the plant, in that during the hours of light load both the 
units of the motor-generator set may be run as generators, 
and in that the motor-generator set affords the link by 
means of which the railway load may be coupled in with 
the two-phase load, or vice versd. Obviously, this enables a 
day alternating-current service to be maintained in oonjune- 
tion with the railway load as minimum efficiency in operation, 
and though the installation of the motor-generator set may 
appear anomalous in view of the fact that the current for 
ite operation is taken from generators located within the 
same premises, it is considered the rational solution of the 
problems presented by the local conditions. 


Insulation of Motor Field Coils.—The Strest 
Railwey Journal contains an article upon some experi- 
ments carried ont by the Deltabeston Fuse Company, of 
Providence, R.I., relative to the insulation and winding of 
their magnet wire for railway motor field coils. The experi- 
mente were conducted by the company with a view to the 
production of a field-coil insulation capable of withstanding 
unusual temperatures and practically impervious to water. 
The process involves the employment only of material which 
will not be affected by any ordinary motor temperature, 
and the material must be so treated as to render it water- 
proof. The portion of the coil upon which the ‘terminals 
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are fixed is carefully insulated by covering with a single 
layer of a special asbestos paper. Over this and under 
the terminal a thin sheet of micanite is placed, upon 
which the terminal, after being soldered to the twine, 
is. securely bound by asbestos twine, as shown in the 
accompanying illustration. The asbestos paper is then 
formed about the coil by damping it with a thin 
solution of good paste. It has been found desirable to 
cut the paper into various shapes in order to harmonise 
with the irregular form of the coil. Two layers are used in 
covering the body of the coil, the paper employed being 
about ‘Olin. thick, and it must be thoroughly impregnated 
with the paste. Before applying the second layer, the coil 
should be left overnight, and then placed in an oven for two 
or three hours, raising the temperature to about 300deg. F. 
Taking the coil out while hot, it should be immersed in a 
fairly thin solution of a paraffin insulating compound, 
allowing the coil to remain in same until thoroughly cooled 
down. The second jacket is similarly applied, and the coil 
having been air-dried, it is ready for a tight outer wrapping 
of ‘03in. asbestos tape, preferably of about jin. width. 
Having been rapidly dried in an oven at 300deg. F., the 
coil is ready for its final dipping, which is performed by 
saturating it in a bath of good baking japan. The voil is 


then allowed to drain, after which it is baked until quite hard, 
a period of three to four hours being required as a rule. To 
render the saturation perfect, the coil may be replaced in 
the japan bath, and having been again drained and baked 
the process is complete. The company’s experience hae 
shown that the repetition of this process twice a year, 
giving the motor one dipping and baking, is ample. To 
determine the value of this insulation, comparative tests 
were conducted under service conditions of coils as above 
and those wound on ordinary asbestos paper and cotton 
insulation, the exterior insulation in the latter being of the 
type commonly used throughout the States. At the end 
of a 97-hour practically continuous run the cotton-covered 
coil was reduced to charcoal, while the Deltabeston coil 
appeared to be quite uninjared. On the application of 
water the insulation of the cotton-covered coil receded 
practically to zero, the Deltabeston coil, on the other 
hand, exceeding the capacity of the instrumenis, some 
400 megohms. 

Elootrical Equipment of Canals.—The report of 
Mr. S. E. Fedden, the general manager of Sheffield’s electric 
supply department, upon his recent tour in America con- 
tains some interesting notes upon the electrical equipment 
of canals, which is largely the vogue on these waterways in 
Canada. Electricity is employed for illumination and for 
operating the various devices at the locks and the swing- 
bridges. Mr. Fedden gives a concise description of the 
Soulanges Canal—14 miles long—joining the St. Francis 
and St. Louis Lakes, which is typical of the system 
generaly adopted. 'The canal banks are illuminated by 
2,000-c.p. alternating arc lamps of the enclosed type, which 
are placed 480ft. apart on one side, and when nearing locks 


or bridges they are erected considerably nearer and on 
both banks, enabling navigation to be carried on with ease 
and safety during the night. Altogether, 219 arc lampe 
are used along the canal. The supply of energy is obtained 
from their own power-house, situated five miles from the 
Lake St. Francis entrance of the canal. At this point the 
Grease River crosses underneath the canal in a 10ft. culvert, 
and empties into the St. Lawrence. The water for the 
turbines is taken from the canal, the Grease River forming 
the tail race. The head of water obtained is about 20it. 
The canal is erossed by seven bridges, which weigh about 
100 tons each. The electrical apparatus for operating these 
bridges consists of a gear and friction mechanism driven by 
a 2-h.p. 220-volt three-phase induction motor, placed in a 
cabin at the centre of the bridge. By a simple movement of a 
lever in one direction the bridge can be started, or it can 
be stopped or retarded by a motion of the same lever in 
the opposite direction. A 3 h. p. induction motor is geared 
to a friction mechaniem for operating the locke and sluice 
gates, which involves the same principle as that described 
for operating the bridges. The gates are closed or opened 
by means of a strut or drawbar hinged to the gate under 
the gate platform, at the end of which is a rack and pinion 
mechanism worked by the friction apparatus. The whole 
machinery is placed in a watertight cast-iron box, which 
projects about 15in. above the coping of the lock. At each 
lock there is a switch cabin, which contains two sets of 
transformers for stepping down from 2,200 to 220 volte, 
which is the motor voltage. One main switch controls all 
the motors at each lock. The electrical equipment of this 
canal, which has been in operation for over two years, has 
given entire satisfaction, and in concluding his observations 
Mr. Fedden pays this notable tribute to the system: “I 
think this is one of the best applications of electrical energy 
I have ever seen, the chaoge to this system increasing the 
working capacity of the canals very greatly, besides effect- 
ing a large saving in manual labour." 


German Tramway Practice.—Kuhlow's Review has 
an article upon the changes in German electric tramway 
practice during the past year, Few new lines have been 
installed, as experience has shown that with towns of less 
than 50,000 population a service cannot be conducted 
profitably, so attention has been mainly concentrated upon 
improvements in detail. A greater number of car miles are 
now run without increasing the track mileage, but how far 
the receipts have benefited is not stated. In most cases this 
increase in car mileage has been between 5 and 4 per cent., 
but on some of the large city lines it has reached 10 to 
11 per cent. The type of car now favoured is of the 
single-truck order, with two motors and a short-circuiting 
brake, without an upper deck, but with movable windows, 
80 a8 to have open cars in summer. Double-truck cars are 
not likely to be built frequently, because they are too large 
for German street conditions, and single truck cars with 
trailers are cheaper and more flexible. Many trailers are 
being fitted with magnetic brakes to save extra brakesmen, 
and roller bearings have been found to effect a large saving 
in tractive effort. The G. E. 800 motor is being gradually 
displaced by motors of somewhat larger capacity. When 
replacing motor gearing a great deal of attention is now 
given to seeing that the motor pinion will have as long 
a life as the gear, which is generally made of ordinary 
cast iron, hardened steel being used for the pinion. A life 
of 24,000 miles for the pinion is considered satisfactory. 
though a few large companies have obtained 66,000 miles, 
A number of lines have placed wattmeters on their cars. 
These have been found to work accurately within 4 per 
cent. during four to six months’ service, and have had an 
excellent influence on the current used by the motorman. 
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The single-tongue switch has gained a decided victory, 

maintenance cost being negligible compared with the 
double-tongue type. Contrary to American practice, the 
results with very large generating sets have not been of 
the best. Unite of 1,000 h.p. to 1,500 h.p. have proved 
the most suitable for large stations, on account of economic 

conditions. Practically all the power stations are now 
equipped with storage batteries, which has resulted in 
substantial fuel economy, especially in small stations 

Feed-water heaters and purifiers have become almost 
universal, and the use of inferior fuels such as ashbin 
refuse with automatic firing has increased with good 
results. Liquid lubricants are displacing grease. Concrete is 
now recognised as the most desirable base for the track if 
the rails rest on an intervening layer of asphalt concrete 
lin. thick, which must be allowed ample time to harden. 
The rails now coming into general use are much harder 
than the earlier ones. The Goldschmidt thermit process 
of welding has been applied successfully on some of the 
large systems, and the new Melaun method is well spoken 
of, though it is too early to pronounce definitely with regard 
to the latter. The fender is unpopular, and in some cities 
the authorities have prohibited it as more likely to increase 
than to diminish accidents. The tendency to reduce fares 
has undergone a reversal, especially on municipal lines. 
Transfer traffic has been encouraged, but more attention is 
being given to the control of transfers. There is also a 
tendency to sub-divide the management of operation by 
appointing inspectors of stopping places, switches, track- 
cleaning, etc. A valuable innovation has been the com- 
pilation of uniform statistics for all German street and 
light railways. The traction companies are making efforts 
with a view to the modification of the oppressive laws 
regulating liability for accidents. The executive offices of 
the Street Railway and Light Railway Association have 
been removed from Hamburg to Berlin, which is expected 
to facilitate management. Destructive competition between 
lines in the samo area has given place to co-operation. 
There has been less controversy upon the question of 
municipal ownership. Some of the corporations have done. 
well, but “quite a number” show deficits. It is gratifying 
to observe, however, that the officials of the two classes are 
working in harmony on all technical matters. 


Cooper Hewitt Converter.— Patents have been 
granted in the United States to Mr. P. H. Thomas for 
three forms of the Cooper Hewitt converter or current 
rectifier. A description of these, with the accompanying 
diagrams, appears in the Electrical World of New York. 
It will be remembered that the converter is based upon 
the electric valve” principle; a current passes through the 
converter in only one direction, an electrode resistance so 
great being opposed to flow in the opposite direction as 
practically to prohibit the passing of current of opposite 
character. The object of the new forms of rectifier is to 
provide means for conducting a large amount of current 
into and from the converter with relatively small resistance, 


to provide means for keeping the converter cool, and to 
withdraw from the chamber any excess vapour so as to 


maintain the vapour in proper condition. The enclosing 
ehamber shown at the top of Fig. 1 is provided with 
two side tubular extensions containing columns of 
mercury, which constitute respectively the positive and 
negative terminals of the device. The lower ends of 
the tubes are open and are submerged in vessels con- 

ing mercury. The chamber is provided with a third 
tube in the middle, which terminates in a vessel also 
containing mercury This vessel ‘is connected by a pipe 
with a pump, the outlet of which is connected by a pipe 
with the bottom of one of the electrode vessels. In opera- 


tion current is led into, say, the left-hand electrode vessel, 
then passes up the mercury column in the tube leading 
therefrom, then through the vapour in the upper chamber, 
and thence down through the right-hand column and to 
line by way of the circuit conductor. As more or less heat 
will be developed in the passage of the current, a more or 
less continuous flow of mercury is kept up through the 
left-hand tube into the chamber, whence it flows downward 
through the centre tube, carrying with it more or less of the 
gas or vapour contained within the chamber. This con- 
tinuous flow of mercary will not only result in providing 
cool mercury for the positive terminal of the device, 


' cr 
Fic. 1. FIG. 2 


but will continually act as a pump for maintaining the 
requisite purity with respect to the vapour in the chamber. 
The receptacle beneath the centre tube may be con- 
structed to afford a considerable heat radiating surface, 
and there may be added a cooling pipe, as shown, 
for circulating water or other cooling fluid. It 
is generally found unnecessary to cool the negative 
terminal, as in some instances the device operates better 
while this terminal is hot. There will always be more or 
less condensation of the mercury vapour upon the walle of 
the vapour chamber, and the presence of the cold body of 
mercury contributes to this action, which resulte in keeping 
the vapour at its proper density. The second diagram 


illustrates another arrangement, in which the lead wires 
are connected directly with the positive and negative 
terminals, and mercury from a receiver is forced through 
pipes into the chamber in the form of a finely-divided 
spray. By this means both the terminals and the con- 
ducting vapour within the chamber are cooled. Fig. 3 
represents an arrangement for use when it is desired to 
maintain the conducting gas or vapour in the container 
at a high pressure, in which case atmospheric pressure 
might be insufficient for the purpose. The pressure within 
the container corresponds to the height above the level 
therein of the mercury in the tubes shown. In this case a 
water-jacket for cooling the mercury is shown around the 
pipe connected with the pumping arrangement. 
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THE PNEUMATIC-TUBE SYSTEM OF DISPATCH. | Phone line for use in connection with the system. It is 
calculated that these tubes will permit of nearly 90 per cent. 
of London’s parcel traffic being thus transmitted. Receiving 

At a recent meeting of the Municipal and County Club, | and dispatching offices to the number of 172 will, according 
Sir John Wolfe Barry, his associate (Mr. C. A. Brereton), | to the scheme, be located over the Motropolis at short 
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Selective Receivers as installed in Philadelphia. 
Colonel Crompton, C.B., and Mr. K. E. Stuart (engineer to 


the Batcheller Pneumatic Tube Company) gave a desorip- 
tion to a number of metropolitan borough engineers and 


intervals, and pedestrian messengers will perform the bulk 
of the delivery. By this means it is considered that the 
greater part of the vans for delivering mails and parcels 
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Tube Terminals at Boston (U.8.A.) Post Office. 


surveyors of the scheme for dispatch of letters and parcels | (which represent over 20 per cent. of London's traffic) will 
in London on the pneumatic-tube principle which will be laid | be obviated, so contributing to the solution of the traffic 
before Parliament next session. On each route it is pro- | problem. Large establishments like Harrod's would have 
posed to lay a pair of 12in. tubes at a depth of about 6ft., | an installation on their premises. 

with electric mains alongside, and between the tubes a tele- | Another important consideration is the question of saving 
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time, and upon this one or two examples may be given. A] Fulham, where the promoters will welcome visite from 


letter from Charing Cross to Liverpool street occupies by 
post three hours; by tube transit it would occupy 20 to 40 
minutes, or by an express system of tube transit 10 to 15 
minutes. This express service would, it is claimed, be not 
only more expeditious but cheaper than the existing Post 
Office system. Other advantages are that deliveries would 
be more frequent, and letters could be posted up till a later 
hour ; in fact, one of the fundamental ideas of the scheme 
is smaller consignments and quicker deliveries as compared 
with the existing system. 

The essential features of the Batcheller pneumatic tube 
system are: (1) a suitable conduit or tube; (2) a receptacle 
or earrier for passing through it; (3) a device for dispatch- 
ing the carrier, called a transmitter; and (4) a device for 
arresting the carrier and delivering it from the line, called 
a receiver. The carriers are operated by a uniform current 
of air at low pressure created by electric motors, which 
would be much more economical than the system used 
on the old Euston tube. These carriers consist of a light 
steel cylindrical cartridge, and it has been found in practice 
abroad that there is nodanger of entanglement. The cylin- 
drical steel vessel travels upon a pair of bearing rings 
placed near each end of the carrier. The rings are of 
specially-prepared composition, and the carrier travels 
10,000 miles upon them before they are worn out, when 
they can be replaced at moderate expense. The object of 
the transmitter is to introduce the carrier into the air 
current without interrupting the flow. The receivers are 
of four types, each adapted for some special condition. The 
simplest, which is also the newest, has no moving mechanism 
whatever. In each of the other three types the carrier is 
brought to rest by the air cushion formed ahead of it in 
entering the closed section of tube. When placed where 
the pressure of the line is atmospheric, the carrier is auto- 
matically discharged by the opening of the gate that 
normally closes this section. Where the pressure of the line 
is above that of the atmosphere a special form of receiver is 
provided, which delivers the carrier without escape of air. 
Colonel Crompton spoke enthusiastically of the ease with 
which the receiver brings the carrier to rest. Such articles 
as eggs, pigeons, and kittens have been transmitted with 
pink safety, although travelling at from 30 to 40 miles 

our. 

One of the moat eae featares of the apparatus is 
the arrangement by which letters and parcels are delivered 
at the desired station. Stations other than terminal offices 
are provided with a piece of mechanism called the inter- 
mediate receiver. By means of metallic discs of graduated 
diameter, carried on the front end of the carrier, this 
machine selects the carriers intended for delivery at that 
station, and passes all carriers for stations beyond. The 
operation is performed by two slender metallic pencils or 
needles in the head of the machine. These are placed at 
such a distance apart as corresponds with the diameter of 
the metallic dise on the end of the carrier. If the disc is 
large enough to span the distance between these needles, 
the electric circuit is formed which operates the mechanism 
that discharges the carrier from the tube. The operator 
has merely to attach a disc of the size corresponding to the 
station to which he is dispatching, and the carrier goes there 
automatically and is discharged from the tube without 
further attention. We reproduce an illustration of this 
selective apparatus as installed in Philadelphia, U.S A, and 
also a view of the tube terminals at the Boston, U.S.A., 
Post Office. In America, by the way, 8in. tubes are 
employed, but the promoters have increased the diameter, 
as mentioned above, for the present scheme so as to render 
it more comprehensive. 

: ing the opening of the streets, the promoters and 
sheir eminent technical advisers consider that traffic disturb- 
ance can be reduced to a minimum by employing the “cut- 
and-cover ” method, and in a large number of cases side 
atreets can be utilised. Colonel Crompton and Mr. Brereton, 
who have seen the system at work in America, as well as 
Mr. Stuart, who has had experience of its working, testified 
to the facility of its operation, and quoted the expressions 
of unqualified admiration which it evoked from the New 
York postmaster. — 

An experimental installation has been laid down at 


anybody interested in the scheme. 


WIRELESS TELEGRAMS TO SHIPS AT SEA. 


The first day of the New Year marked the inauguration 
of a commercial scheme which will be highly appreciated 
ky those who spend part of the time each year in crossing 
the Atlantic. In official terms this new arrangement for 
transmitting wireless telegrams from any telegraph office 
within the United Kingdom is announced as follows: The 
Postmaster-General has made provisional arrangements 
am the hag as 55 Marine 5 

mpany for the acceptance and prepayment at te P 
offices in the United Kingdom of iege for e 
from wireless stations on the coast to ships at sea. The 
arrangement will come into operation on New Year’s Day. 
The charge will be 63d. a word, with a minimum of 68. 6d. 
for each telegram." Of this charge 6d. goes to the 


Marconi Company, which is a moderate sum for the 
‘convenience of receiving definite private information at 


sea. The arrangement is one of considerable signifi- 
cance both for the Marconi Companies and for thé general 
pablic. Hitherto, wireless messages have freely passed 
from ships at sea to the Marconi Companies’ shore stations, 
and thence over the postal telegraph system to their destina- 
tion. The whole rate for the tranemission of the telegrams— 
viz, the wireless rate from ship to shore and the postal 
telegraph rate over the inland system—has been collected 
on the ships by the Marconi operators in charge of the 
stations there. The Marconi operator at the shore station 
has, on receipt of a wireless message from a ship, handed it 
in at the nearest postal telegraph office, paying, of course, 
the Post Office charges. When, however, messages had to 
be transmitted from the shore to the ship, the matter was 
not so simple. In the first place, the general public had no 
information of the movements of ships carrying the wireless 
apparatus, or of the locality of the shore stations throagh 
which messages might be sent at certain times. Further, 
any Marconi telegraph station on a ship was not recognised 
by the postal telegraph officials as an address. Anyone 
desiring to send a message, for example, from London to a 
passenger on the “Lucania” could only telegraph the 
message to one of the Marconi Companies’ shore stations, 
paying only the inland telegraph rate at the telegraph office 
from which the message was dispatched, and leaving the 
wireless rate from the shore to the ship to be collected on 
the ship from the addressee. Apart from the objection to 
compelling the addressee to pay the wireless rate on receipt 
of the message, a good deal of knowledge as to the move- 
ments of the ships and as to the locality of the Marconi 
Companies’ shore stations, not obtainable at the telegraph 
offices, was necessary. So crude were the facilities available 
that the wireless ‘traffic from shore to ship has been prac- 
tically nil. veh. Send 

All this will now be changed. Anyone desirous of 
sending a message to a ship at sea by wireless telegraphy 
will be able to obtain at any telegraph office inforniation as 
to the ships fitted with the Marconi apparatus, the shore 
stations with which the ship comes into communication, 
and the hours during which the ship is within' range of 
such shore stations. The whole rate of the transmission— 
the land charges to the point where the message passes to 
the Marconi system, and the rate for transmission over the 
Marconi system—that is, from the Marconi shore station to 
the wireless apparatus on the ship—will be collected by the 
Post Office authorities, the land charges being, of course, 
retained and the wireless rates handed to the Marconi 
Companies. j 

For some years the companies have been endeavouring 
to secure these facilities, but they have only recently 
achieved success. The difficulty has been two-fold—partly 
a disinclination on the part of the Post Office to exchange 
traffic with companies carrying on euch a novel business as 
the transmission of messages by wireless telegraphy to a 
moving object (ship at sea), and partly failure in certain 
quarters to recognise the necessity to the companies of 
such facilities as these for which they asked, 
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The present agreement is thus welcome, as showing 
that the Marconi system is now open commercially for the 
dispatch of messages to steamers at sea. 

or use, we presume, of the telegraph offices throughout 
the United Kingdom, the Marconi Company have issued a 
list of the proposed sailings of all ships carrying Marconi 
telegraphs during the present month. In this list there 
are no less than 20 sailings from European ports and 
27 from either New York or Boston. The following 
extracte from this list will show the general character of 
the information given. Thus the “Campania” leaves Liver- 
pool on Jan. 14. It can be communicated with from the 
Rosslare station of the Marconi Company at midnight of 
Jan. 14, and from Crookhaven station at noon on Jan. 15. 

The Vaderland” leaves Antwerp on Jan. 14. It can 
be communicated with from the North Foreland station at 
5 p.m. on Jan. 14, from the Niton station at midnight the 
same day, and from the Lizard at 11 a.m. on Jan. 15. 

In the same way the times given for the ships leaving 
Ameriea show that tele can be dispatched to the same 
& day or so before they are due to arrive at their European 
ports. The scheme now inaugurated does not include 
transmission of messages to ships in mid ocean. Such inter- 
communication is regularly maintained with many of the 
best liners, and we are given to understand that a service of 
private messages will be arranged in the near future. The 
charge for transmission will, however, be greater than the 
rates given above. At present the long-distance messages 
provide the news for the daily papers published on these 
liners and the weather reports sent to the Daily Telegraph. 


2 ——— — 
THE GLOVER ALMANAC. 


The third annual tear-off sheet almanac issued by Messrs. 


W. T. Glover and Co. is as interesting as either of its two 
year a vast improvement has been 


predecessors. This 
made in the binding of the sheets, which prevents one 


tearing off a half-year in looking through the almanac for 


the first time to see what it contains. The feature this 


year is the inclusion of the photographs of a large number 


of central-station engineers. One would not suppose from 
looking at these that the engineer-in-charge of electric 
lighting works had a happy time, but it must be remem- 
bered that the photographer was without doubt the dis- 
turbing element when the portrait was made, and thus it 
would not be fair to put some of the expressions down to 
the running of the plant in the towns in which the engi- 
neers in question are engaged. Another new feature is 
the insertion of a number of original contributions of an 
interesting and humorous nature, which tende to lighten 
the publication. As last year, we think it only fair to the 
firm to reprint one or two of the daily sheets in order to 
show the humour which can be extracted even from an 
engineering profession. Thus, for Jan. 1 we have some 
remarks on New Year's resolutions (with apologies to Mr. 
Dooley) : 


„Woll, sir,” said Mr. Dooley, we are in th’ nixt year 
again, an’ th’ pavin' season has opened down below. Th’ 
surveyor there is layin’ out new r-roads fr th’ flagstones 
made be folks whin they wint home la-ast night. ere's 
nawthin' like a New Year's Eve f'r repinting your wickid- 
niss iv th' past whin ye're singin' God save Oireland, or f'r 
makin'resolooshuns f'r th' future whin ye're tryin' to pit 
your key into th’ wrong dure. Take th’ mannyfacturers 
now, full iv punch an’ mince pies in th’ bussum iv their 
families; an’ feelin’ so peaceful wid all th’ wurruld that 
they raysolved to divide th’ profits iv this year with th’ 
staff. An every mimber iv th’ staff, who are all wishin’ to 
marry this year, tellin’ his sweetheart in th’ parlor that 
onless he gits a roise befure th’ nixt month he'll leave to 
onct. Contractors comin’ home fr'm St. Paul's raysolve 
not to send another pennyworth iv ordhers to th’ Blankety 
Blank Company, an’ Insultin’ Ingineers wake up, whin 
they hear th’ Church Bells an’ swear they'll never ask f'r 
discounts again. 

“ Perfessors, burnin’ th’ midnight oil, as Hogan says, an’ 
absorbed in the pa-apers iv last year, pause whin they hear 
th’ whistles an’ raysolve to become Insultin’ Ingineers. Th’ 


Sicrety iv th’ Institooshun was raysolvin’ to dhrop th’ 
tripper biz nias an make a bee-line fr foundayshun stones 
an’ portraits iv past-prisidinte. I dunnaw where th Station 
Ingineers was last 
right; but they was al 
an’ ordher Glovers’ Cables. Here, Jawn, raise your glass 


ight, but if ye asked me I might be 
Ki raysolvin' fr to scrap their mains 


an' may everybody keep to their good resolooshuns." 

On Jan. 8 an extract is given from Mr. D. H. Morton's 
remarks before the Institution of Electrical Eogineers. This 
extract is headed The Engineers’ Creed.” 

“Tf one is to be esteemed an advanced engineer to-day, 
one must believe in the electrical transmission of power 
and in the internalcombustion engine. I believe in the 
electrical transmission of power and in the internal com- 
bustion engine, but I am not lost in adoration, nor do I 
believe that there is but one method of generating and but 
one method of transmitting and distributing power. Rather, 
I believe that, with equal skill and zeal exercised in each 
case, the difference between one system and another is never 
so great as the retained advocates of each would have us 
believe. Each system has its physical limitations; those of 
electrical transmission are the widest, therefore electrical 
transmission is likely to be the most used and universally 
employed ” 

The following extract from Mr. John F. C. Snell’s con- 
tribution to a discussion before the Municipal Electrical 
Association appears on May 1. We can quite conceive of 
the resident engineers of smaller towns reserving this 
extract for the attention of the chairman of their com- 
mittee. In those places where salaries are increased in 
January we are afraid that the leaflet for May 1 will not reat 
in Glover's almanac until the appointed day for its removal. 

“I think it wise that a municipality should engage an 
independent expert engineer to launch the undertaking and 
to assist in the selection of a capable chief officer. This 
officer being appointed, will then seriously consider local 
conditions, and if he is worth anything at all, will devote 
his energy to the proper and carefal development of the 
work entrusted to him. But being young and ambitious 
he will be naturally allured to another town offering & 
wider field and & bigger salary, and I have known men who 
have been allowed to leave because their councils have been 
niggardly, and have declined to increase salaries which were 
entirely disproportionate to their serious responsibilities. 
One does not hear of the like changes on the staffs of the 
larger companies. A change of management in such a case 
must affect temporarily the progress and development of 
the system, for it takes time for a new man—however 
eapable—to acquire a thorough knowledge of local con- 
ditions, and even a slight change of policy may cost the 
municipality & great deal of money. Councils, I think, 
want to form an idea of the depreciation of the engineers, 
the wear and tear on whom is a really serious factor, for 
the responsibility of electrical supply undertakings is a very 
heavy strain. I think more encouragement is required to 
be given to officials of proved efficiency." 

The almanac will have a hearty reception. 


ELECTRIC LIGHTING PROVISIONAL ORDERS 
(SESSION 1905). 


The following is the complete list of applications for 
provisional orders deposited with the Board of Trade, 
under the provisions of the Electric Lighting Acts, 1882 
to 1890, for consideration in the 1905 session of Parlia- 
ment : 


Title of Order and Description of Area. Name of Promoters. 
Airdrie Burgh Electric Lighting Order The Scottish House-to-House 


(Transfer of Powers and Amend- Electricity | Oompany, 
ment). imited, 
Andover Electric Lighting Order.— The Corporation. 


The Borough of Andover. 

Ballaghaderreen Electrio Lighting 
Order. — The Town and Townland of 
Ballaghaderreen, aad the Townlands 
of Lung, Friarshill, Knockanaconny 
and Kilcolman, all in the Rural 
District of Castlerea. 

Barnet Electric Lighting Order.—The The North Metropolitan 
Urban District of Barnet. Electrical Power Distribu- 

tion Company, Limited. 


The Rural District Council. 
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ware 


Title of Order and Description ef Area. 
Barton-upon-Irwell Electric Lighting 
Order. —The Rural District of Barton- 


upon- Irwell. 

Bishop’s Stortford Electric Lighting 
Order. — The Urban District of 
Bishop’s Stortford. 

Brentford Electric Lighting Order.— 
The Urban District of Brentford. 

Brentford Electric Lighting Order.— 
The Urban District of Brentford. 

Brockenhurst and Milton Electric 
Lighting Order.—The ` Parishes of 
Brockenhurst and Milton, in the 
Rural District of Lymington. 

Burslem Electric Lighting (Extension) 
Order. — The Urban District of 
Tunstall. 

Bury Rural District Electric Lighting 
Order.—The Rural District of Bury. 

Clewer and Old Windsor Electric 
Lighting Order.—The Parishes of 
Clewer Without and Old Windsor, 

Tier ne 1 antri Ligh 8 

tbridge Electric Lighting Order 

(Tranefer of Powers and Amend- 
Oon: Sai Os Electric Ligh 

way Corporation Electric Lighting 
Order.—The Borough of Conway. 

Oroydon Rural District Electric Light- 
ing Order.—The Rural District of 
Croydon. 

Cults and District Electric Lighting 
Order.—Portion of the Parish of 
Peterculter, in the Oounty of Aber- 


deen. 

Denny and Duni Electric Lighting 
urgh of Denny an 

Danipace, 


Order.—The 
Dorchester Electric Lighting Order.— 
The Borough of Dorchester. 


Dover Electrio Lighting (Extension) 
Order.—The Parishes of Hougham, 
Poulton, River, Alkham, Ewell, 
Whitüeld, West Langdon, East 
Langdon, St. Margarets-at-Oliffe, 
West Oliffe, and Guston, in the 
Raral District of Dover. 

Durham Districts Electric Lighting 
Order. — The Rural District of 
Durbam and portion of the Rural 
District of Oheeter-le-Street. 

Eastbourne Corporation Electric Light- 
ing (Willingdon Extension) Order. — 
The Parish of Willingdon in the 
Rura! District of Eastbourne. 

Farnham Electric Lighting Order.— 
The Urban District of Farnham. 


Golborne Electric Lighting Order.— 
The Urban District of Golborne. 
Gosport Electric Lighting Order.— 
Portion of the Urban District of 
Gosport and Alverstoke. 
Grapgemouth Electric Lighting Order. 
The Burgh of Grangemouth. 
Gravesend Electric Lighting (Exten- 
sion to Northfleet) Order.—The 
Urban District of Northfleet. 
Haydock Electric Lighting Order.— 
e Urban District of Haydock. 
Hemsworth and  Distiiot Electric 
Lighting Order.—Portion of the 
Rural District of Hemsworth. 
Hessle Electric Lighting Order.—The 
Urban District of Hessle and the 
Parish of Anlaby in the Rural D.s- 
trict of Soulcoates. 
Hipperholme Electric Lighting Order. — 
Urben District of Hipperholme. 
Houghton-le- Spring and District Elec- 
tric Lighting Order (Transfer of 
Powers). 


Inverness Electric Lighting Order. — 
The Royal Burgh of Inverness. 


Kingsbury Electric Lighting Order.— 
The Urban District of Kingsbury. 
Lichfield Electric Lighting Order.— 

The City of Lichfield. _ 
Litherlsnd Electric Lighting Order.— 
The Urbsn District of Litherland. 
Little Hulton Electric Lighting Order. 


The Urban District of Little 
Hulton. . 
Little Lever Electric Lighting Order. — 


Urban District of Little 


1 


The 
Lever 


Name of Promoters, 
The Lancashire Electric 
Power Company. 


The Urban Diatriot Oouncil. 


The Brentford Electric Supply 
Company, Limited. 

The Metropolitan Electric 
Supply Company, Limited. 

Mesers. Ohristy Bros. and 
Middleton. 


The Corporation of Burslem. 


The Rural District Oouncil. 


The Windsor Electrical Instal- 
lation Company, Limited. 


The Scottish House-to-House 
Electricity Company, 
Limited. 

The Corporation. 


The oun a ponen Elec- 
trio upply mpeny, 
Limited. 

Messts, Lowdon Bros. and 


The Corporation. 


The Dorchester and District 
Electric Supply Oompany, 
Limited 


The Corporation of Dover. 


The County of Durham Elec- 
trical Power Distribution 
Company, Limited. 


The Oorporation of  East- 
bourne. 


The Farnham and District 
Electric Sapply Company, 
Limited. 

The Urban District Council. 


The Gosport and Alverstoke 
Electric Liyhtuny Com- 
pany, Limited. 

The Corporation. 


The Corporation of Graves- 
end. 


The Urban District Council. 


The Hemsworth Electrici 
Supply Company, Limited. 


The Urban District Council 
of Hessle. 


The Urban District Council. 


Harry James Aluiond, E:q., 
and the Sunderland Dis- 
trict Electric Tramways, 
Limited. 

The North of Scotland Elec- 
tric Light and Power Com- 
pany, imited. 

The Urban District Council. 

Messrs. Foote 


and Milne, 

Limited. 
The Urban District Council. 
The Urban District Council. 


The Urban District Council. 


Title of Order and Description of Area. 

London : Woolwich Electric Lighting 
Order.—The Metropolitan Borough 
of Woolwich, 

Ludlow Electric Lighting Order.—The 
Borough of Ludlow, 

Lytham Electrio Lighting Order.— 
The Urban District of Lytham. 

Macclesfield Electric Lighting Order. — 
The Borongh of Macclesfield. 

Marlborough Electric Lighting Order. 
The Borough and Urban District of 
Marlborough. 

Penmaenmawr Electric Lighting Order. 
The Urban District of Penmaen- 


mawr. 

Pollokshaws (Burgh of)  Electrio 
Supply Order.—The Burgh of 
Pollokshaws. 

Ravensthorpe Electric Lighting Order. 
The Ur District of Ravens- 


thorpe. 

Renfrew Burgh and District Electric 
Lighting Order.—The Royal Burgh 
of Renfrew and portions of the 
Parishes of Renfrew and Govan. 

Rushden, Higham Ferrers, res 
borough, and Thrapston (Rural) 
Electric Lighting Order. —The Urban 
District of Rushden, the Borough of 
Higham Ferrers, the Urban District 


of Irthlingborough and portion of the . 


Rural District of Thrapeton. 
Rutherglen Electric Supply Order. — 
The Royal Burgh of Rutherglen. 
St. Albans Rural Electric Lighting 
Order.—The Rural District of St. 

Albans. 

Southall-Norwood Electric Lighting 
Order.—The Urban District of 
Southall-Norweaod. 

Southall-Norwood Electric Lighting 
Order.—The Urban District of 
Southall-Norwood. 

Spalding Electric Lighting Order.— 
The Urban District of epee: 

ight- 


Stratford-upon-Avon Electric 
ing (Amendment) Order, 

Surbiton Electric Lighting Order.— 
Portions of the Urban District of 
Surbiton. 

Tewkesbury Electric Lighting Order. — 
The Borough of Tewkesbury. 

Tottington Electric Lighting Order.— 
The Urban District of Tottington. 

Uphall Electric Lighting Order.— 
The Uphall 8 Lighting Dis- 
trict in the Oounty of Linlithgow. 

Ware Electric Lighting Order.—The 
Urban District of Ware. 


Whitwood Electric Lighting Order.— 
Tbe Urban District of Whitwood. 
Whitworth Electric Lighting Order. — 
The Urban District of Whitworth. 
Wimborne and District Electric Light- 

ing Order.—The Urban District of 
Wimborne, the Parishes of Canford 
Magna and Kinson in the Rural 
District of Poole, and the Parishes 
of Colehill, Hampreston, Pamphill, 
and West Parley, in the Raral Dis- 
trict of Wimborne and Oranborne. 
Woking (Ohertsey Extension) Electric 
Su aly Company Electric Lightin 
Order.—Portion of the Parish an 
Urban District of Chertsey, the 
Parishes of Byfleet, Pyrford, Chob- 
ham, and Bisley in the Rural Dis- 
trict of Chertsey. 


Name of Promoters. 
The Borough Council. 
William Norton, Esq. 
Messrs. Foote and Milne, 
Limited. 
Messrs. Foote and Milne, 
The Mariborough Electri 
ectric 
Supply Company, Limited. 


The Urban District Council. 
The Oorporation. 
The Urban District Council. 


The Oorporation of Renfrew. 


Edwin Percy Harvey, Esq. 


The Corporation. 


The St. Albans and District ' 


Electric Supply Oompany, 
Limited. 
The Urban District Council. 


The Metropolitan Electric 
Supply Company, Limited. 


The Urban District Oouncil, 


The Corporation. 
The Urban District Council. 
The Oorporation. 

The Lancashire Electric 
Power Company. 
The Linlithgow County 

Oouncil. 
The North Metropolitan 


Electrical Power Distribu- 
tion Company, Limited. 
Tbe Urban District Council, 


The Urban District Council. 
The Bournemouth and Poole 


Electricity Supply Oom- 
pany, Limited. 


The Woking Eleotric Supply 
Company. Limited. 


— 


TRADE NOTICES AND NOVELTIES. 


Calendars, Diaries, ete., Received. 

ARMORDUCT MANUFACTURING CoMPANY, LIMITED.—A very 
serviceable desk calendar, rather novel in design, of the tear- 
off-a-leaf variety. Notes can be made on any leaf ahead, and 
all notes taken during the year are preserved. 

W. H. WII LCOX AND Co., LIMITED, 23, Southwark-street, 
London, S. E., manufacturers of semi-rotary pumps and Pen- 
berthy patent injectors and ejectors, patent wire-bound hose, 


and general engineers’ requisites. 


THE SIMPLEX STEEL Conpvuit Company, LIMITED, interior 


electric conduit manufacturers. 


WILLESDEN PAPER AND Canvas Works, Limiten, Willesden 


Junction, London, N.W. 
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MONEY. 

‘Tis money makes the mare to go —an old and well- 
known adage ; though perhaps a direct meaning it has 
none, still it forms a very nice and convenient text upon 
which to sermonise. A well-known engineer discussing 
prospects before Christmas said, as has many another, that 
money was tight, and far too dear. What! with a bank 
rate at 3 per cent. for so many months! Oh, the bank 
rate is no criterion as to what we have to pay in order to 
obtain money necessary to carry out new authorised schemes. 
“Here,” said the speaker, are drawings showing proposed 
works. The schemes are acknowledged to be good, have 
every prospect of success, are necessary to fully develop 
other works in successful operation, and need not be expen- 
sive.” The question of carrying out such work, of course, 
depends upon funds being forthcoming, and unless these be 
obtained through the usual channels, there seems little pros- 
pect of obtaining them. The usual channel is by the aid 
of professed financiers, and there seems to be a very 
general impression that the better the proposed scheme the 
dearer it is to get money. This seems difficult to under- 
stand ; but the way it is explained makes it clear. The 
estimated income is so much, that income means 6 or 10 per 
cent. upon 80 many thousands of capital ; therefore the capital 
is made to depend upon the estimated income instead of 
upon the actual cost of construction. Hence the capital as put 
forth in a prospectus may be double what is actually required 
and the payments to the financial fraternity are large, 
bringing about a large sum sooner or later planted upon 
the public for which there is and never has been a corre- 
sponding asset, and for the issue of which there is 
no reason except inflated estimates. The labourer is 
worthy of his hire. True, no one disputes that, nor 
grudges him his due, but what we are suggesting 
now is that in many of the schemes carried out 
by the aid of City financiers the question of due 
and true hire is never considered. All that governs 
action is plander ; plunder—the more the merrier. 
Thus it has come to pass; money is unobtainable for 
new enterprises except at high rates. A direct appeal 
to the public for money is almost useless. Honesty of 
proposers is scouted. The purse holder is led to invest 
only by a promise of high dividends. He discounts to a 
certain extent the promise, but bites, on the off-chance 
that it is one of the few cases where performance is better 
than the promise. Again our engineer, What chance should 
I have of getting the money required direct from the public 
without the intervention of the financier?” Our reply was 
diplomatic, with might, may, if, and bat looming largely ; 
but in sober earnest, what real chance is there to obtain 
money in such a way? If, then, the inference we draw is 
correct, and our present methods of floating companies are 
as indicated, most of our industrial concerns are over. 
capitalised, and their balance-sheets must mention assets of 
doubtful value if they could be read aright. One of the 
arguments of the anti-municipalist is that the local 
authorities can obtain money at a less cost than can 
companies. From this point of view that undoubtedly is 
so, and will be so long as the financier is paramount. 
On the other hand, no feasible scheme has yet been 
suggested whereby the cost of obtaining money can be 
reduced. The financiers say, On the whole we do not 
obtain too great an income," but that is simply because 
the best things have to pay for the failures, and henoe, 
again, & reason for over-capitalisation when the concern is 
firat rate. The average to the financier comes out all right, 
but the financier looks at the matter quite differently to 
the engineer or the parties whose interest is more in the 
future working than in promotion. Is there a solution? 
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THE AMSTERDAM-HAARLEM ELECTRIC RAILWAY. 


In our issue for Dec. 2 last we referred briefly to the 
successful completion of the above undertaking. Through 
the courtesy of Messrs. J. G. White and Co., Limited, the 
engineers and contractors, we are now able to give a full 
illustrated description of this interesting line. 


Historical. 


About five years ago a system of electric tramways was 
constructed in Haarlem by a local Dutch company. This 


system—the first of ita kind in Holland—included a circular 
route round the city, with two branches, one running north 
to Bloemendal, a thriving residential suburb, and the other 
about five miles west to Zandvoort, an important seaside 
resort. Haarlem contains some 65,000 inhabitants, and is 
popular among the business men of Amsterdam as a place 
of residence. The distance between the boundaries of the 
two cities is 10 miles, and it appeared to a number of 
people that an electric line connecting them should 
be a paying enterprise. A concession for such a line 


was ted several years ago; but the proposed route 
was rather roundabout, and finally the Holland Steam 
Railway Company secured control and prevented the 
fruition of the scheme. In 1901, however, Messrs. 
Anderhagen and Neumeyer, of Amsterdam, tonk the 
preliminary steps towards obtaining a new concession for the 
construction of a line by way of the direct Government high 
road, which runs parallel with tlie steam railroad. It was 

d to construct a line on each side of this high road, 
thus forming a double track, and in due course the neces- 
wary was granted Ita principal terms were: 


Fic. 2.—Kostverloren Vaart Bridge, Amsterdam-Haarlem Light Railway. 


(1) That the concessioniare was required to sheet pile the 
sides of the road (which is bordered by a canal on one side 
and a ditch on the other) in order to secure the n 

width and stability, and to carry out the whole of the 
works with the least possible interference with the regular 
use of the road. (2) The period of the concession was for 
50 years from Dec. 31, 1902. (3) All construction plans of 
every nature were ere to be submitted for the Govern- 
mentapproval. (4) The period allowed for the construction 
was two years. (5) The speed allowed for the cars was to 
be regulated by the Secretary of State, and the speed actually 
permitted was 22 miles per hour. The Secretary of State 


was also empowered to fix the maximum fares, but it was 
enerally understood that the maximum fares allowed should 
equal to those of the steam road. 

At the expiration of the concession the Government 
takes over, without compensation, all the ODE Y of the 
company located on Government lands. ere are a large 
number of minor provisions regarding protection of working- 
men, as to hours of labour, ent insurance, pensions, and 
80 forth, and as to the protection of the various water 
boards, drainage boards, telegraph companies, railways, ete. 


In addition to this concession for the use of the Government 
high road, it was necessary to obtain an entrance into 
Amsterdam, and to do this satifactorily the concessionaires 
obtained options on a private right-of-way for about two 
miles from the Government road to the Amsterdam city 
boundary, at a point near the terminus of one of the Cor- 
poration tramway lines. In obtaining this private right-of- 
way, the option was made to include a strip of land for the 
whole distance, wide enough to permit of a row of building 
sites on each side of the road being laid out and sold. On 
this section the tramway is built in a purely private right. 
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of-way in the centre of the road, with a paved carriageway 
on each side, and outeide of this carriageway the usual 
footpath and building sites are arranged. 

Running powers were then secured over the tramways 
of Amsterdam, then in process of electrification, for a 
distance of about one mile from the city boundary to the 
corner of the Spui and the Kalverstraat, the centre of 
the office and retail business quarters. The gauge of the 
Amsterdam lines being standard and that called for by 
the new concession 1m. it was necessary to lay a third 
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run of 12), and to secure the satisfactory terminal facilities 
these concessions were necessary. Messrs. Anderhagen and 
Neumeyer then secured an agreement with the Corporation 
of Haarlem permitting the construction of about miles 
of lines within that city, to give the company a sati ry 
terminus at its eastern end. The Haarlem concession is 
aleo fur a period of 50 years, and is without unusual 
features, except that the concessionaires are required to 
pay large amounts for the renewal of bridges and similar 
works along the route. | 


id. 3—Cross Section through Private Right of Way, E.8. M. Line. 


rail for the greater part of this distance, where the lines 
are common, to permit through running of the company's 
ears over the Corporation route, and this work was carried 
out by the Corporation at an agresd percentage over cost. 


A large swingbridge had also to be constructed to permit 
the through running of the cars. In addition to paying 


for this bridge and third-rail construction, the concessionaires 

to pay 40 per cent. of the fares which the town 
would have charged within the city boundary on the basis 
of ite own rates, and also to refund the actual cost plus 


When all the concession arrangemente above outlined 
were completed and the local permits obtained, the scheme 
was submitted to an American syndicate headed by Mr. 
H. J. Pierce, of Buffalo, who, after full investigation, 
decided to take the matter up and build and operate the 
pope line. The Electric Railway Company of Amater- 

am—a Dutch corporation—was formed for the purpose, 
All the shares of this company were subscribed and fully 
paid for in cash by the Netherlands Tramways Company of 
New Jersey, the American syndicate above mentioned. The 
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FIG. 4.—Cross Section through Government High Road, showing arrangement of Tracks and Sheet-Piling, E S. M. Line. 


10 per cent. expended by the Corporation for repairs and 
maintenance of the tracks used by the concessionaires, and, 
further, to pay for power within the city and taken from 
the Corporation’s trolley wire, at a rate of not less than 
O:9d. per car mile. The period of this contract is the same 
as that of the concession on the Government road. It will 
be noted that the conditions are most stringent, and that 
a net profit on the running in the city of Amsterdam could 
not be looked for; but, on the other hand, the distance 
Within the city was a very short one (r4 mile in a total 


debentures of an amount equal to the amount of shares— 
viz, 5,000,000 guilders (about 2800, O00) — were purchased 
outright by the well-known Ámsterdam banking firm of 
H. Oyens and Sons. The Netherlands Tramway Company 
decided that in order to secure more satisfactory terminal 
facilities in Haarlem and through ‘running arrangements 
between Amsterdam and Zandvoort, the seaside resort 
referred to in the foregoing, the local Haarlem tramway 
company, which had been in operation then for two years, 
and which is known as the First Nethorlands Electrig 
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Tramways, generally abbreviated to E N.E.T., should be 
purchased outright. This was carried out, and practically 
all of the shares of the E.N.E.T. passed into the hands of 
the Netherlands Tramways Company of New Jersey. The 
two undertakings are thus consolidated, and for practical 
working the lines will be operated as a single system. 

A contract was then entered into with Messrs. J. G. 
White and Co., Limited, of London, for the complete 
design and construction of all the works required, includ- 
ing the permanent way, overhead equipment, power station, 
ear shed, shops, office buildings, bridges, eto, for the 


142 — ae e o — om, ee 


ge. |- j iad _ Ser Le ee m 


Fic. 5.—Detalls of Rail and Joint used on Government High Road and 
Private Right of Way. 


Amsterdam-Haarlem inter-urban system, and the recon- 
struction and additions reqpired by the E N. E T., includ- 
ing the double tracking of the line running to Zandvoort, 
increase of office and car-shed accommodation, and exten- 
sion plant in the power station serviog this section. 
The contract was signed on Jan. 1, 1903, and the operation 
of the completed system commenced in October, 1904. It 
was intended to inaugurate a service of cars in the spring of 
1904, but the works were delayed, due to the failure of the 
Corporation of Amsterdam to complete bridges, and the 
delay in getting the approval of the Municipality of 


Haarlem. 
The Route. 


Referring to the accompanying map (Fig. 1), the almost 
direct route taken by the lines from the centre of 
Amsterdam to the Zandvoort terminus will be at once 


bridge, and not being easily adaptable for an overhead con- 
struction the cars run across it by momentum. There has 
been found to be no difficulty in this, notwithstanding the 
fact that there is a considerable ascending grade and a sharp 
curve on the Amsterdam approach. It should be mentioned 
that the bridge is operated electrically. The current for 
working the tramears to this bridge, and also for workin 
the bridge itself, is furnished by the Municipality, thoug 
there is a cable connection made under the canal to 
enable current to be supplied from the company’s 
mains in case of failure on the west side. For the 
further information of the reader it may be stated that 
the bridge in question has a span of 39ft. 6in., and is 
oft. 6in. wide, while some 876 piles and 230 cubic yards 
of other timber were used in connection with the founda- 
tions. It also contains 1,620 cubic yards of brickwork, 
130 cubic yards of granite, and 220 tons of steel. Bearing 
in mind the above quantities, it is almost unnecessary to 
add that loose sand, that characteristic of Holland, had to 
be contended with during the construction. 

From this point for a distance of about two miles the 
line runs over what is known as the private right-of-way. 
The cross-section of the road (Fig. 3) over the greater portion 
of this of the route measures 72ft. from building line 
to building line, a strip 26ft. 6in. wide being left in the 
middle for tramway tracks with centre-pole construction. 
The average level of the ground was 5ft. 3in. below the 
Amsterdam datum, and the height of the finished road was 
2ft. Sin. above, so that 7ft. 6in. of material had to be 
added. The total filling in corresponding to these figures 
works out at 200,000 cubic yards, but the actual amount 
of sand brought on to the work was 350,000 cubic yards. 
There was therefore used on the work 150,000 cubic yards 
more than shown on the embankment. This is accounted 
for by the bad soil, the additional amount sinking into 
the ground. The sand was conveyed in scows to the works 
from a distance of 124 miles. It was unloaded from the 
canal, by means of elevators, into trucks, and hauled by 
engines on to the road. On this private right-of-way two 
steel bridges and one of wood to be built. The firat 
mentioned have a span of 16ft. din. and & width of 
S0ft. 6in. Some 440 piles, with 93 cubic yards of additional 
timber, 400 cubic yards of brickwork, 26 cubic yards of 
granite, and 20 tons of steel, enter into their composition. 
There was also used for the approaches 500 piles and 130 
cubic yarda of other timber, 

At the village of Sloterdyk (see the accompanying map, 
Fig. 1) the line joins the Government high road, between 
Amsterdam and Haarlem. On the north side of this road 
is a canal running the whole length, except through the 
village of Halfweg, while on the south side there is a ditch. 
The ground over this distance is what is known in Holland 
as polder land." The land itself is below the canal level. 
It is divided by ditches, generally running in a north- 


Fia, 6.—Double Concealed Rail Bond. 


appreciated. It will be noted that the designations E S.M. 
and E. N. E T. distinguish respectively the Amsterdam- 
Haarlem inter-urban line from that of the First Nether- 
lands Electric Tramways. The bridge (Fig. 2) at the point 
of junction between the Amsterdam Corporation’s and 
ES. M. lines is known as Kostverloren Vaart. This bridge 
was designed and constructed for the Amsterdam Munici- 
pality by the Haarlem Machine Company at the cost, as 
hefore mentioned, of the Electric Railway Company. It 


is what is generally known ag the bascule type of swing- 


easterly and south-westerly direction. These ditches lead 
to various points, where windmills are placed to pump the 
water from the low level up into the canals. The land is 
of a boggy, peaty nature, and is used wholly for grazing 
purposes. One of the conditions of the concession, it will 
be remembered, was that the sides of this road should be 
sbeet piled, and this piling constitutes perhaps the most 
interesting feature of the whole scheme. Itis shown in 
the cross-section (Fig. 4). On the north or canal side of 
the road the distance from centre to centre of the“ piles 
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is 1:25m. They are of heavy kolders or  hellens, 
measuring about 22cm. at the top and 18cm. diameter 
at the point. Their length is 5m. A purlin 13cm. 
by 200m. of squared pine is carried along this piling, being 
bolted to the piles. e bolts are made with square heads 
countersunk into the wood. Behind this purlin a row of 
planks, 60m. thick and 2:50m. long, are driven in, each 
plank being 280m. by 50cm. wide. These planks are fish- 
mouth jointed, and each is fixed on the purlin with three 
spikes. They are driven in perfectly vertical, and the 
joints are of good workmanlike fit. At the back of every 
other pile two anchor piles are driven in. Behind these 


Where the latter is used grass seed has been ted. 
The slopes on the canal side above the sheet piling are 
covered with basalt, which gives them an exceedingly neat 
and durable appearance. A layer of broken bricks is plac 
between the sand filling and basalt, the finished pitching 
having a slope of 1 in 1. The paving of the high road was 
tically relaid the entire length, to the stipulated datum 
evel of Amsterdam. Some idea of the immense amount 
of work involved on this section of the route may be 
gathered from the following quantities of materials used : 
20,500 uncreosoted and 23,000 creosoted piles ; 3,500 cubic 
yards uncreosoted and 2,450 cubic yards creosoted timber ; 
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Fic. 7.—Diagram of Connections to the Siemens-Schuckert Automatic Signalling Apparatus installed at Halfweg. 


again there is an anchor plate of wood. These plates are 
tied to the sheet piles with 25mm. round iron rods. 

On the south side of the road the piles are of roughly- 
dressed creosoted pine, 6m. long, 22cm. diameter at the 
head, and 18cm. diameter at the point, the distance between 
the piles from centre to centre being 110m. The back of 
this piling is shuttered with boards 5em. thick of creosoted 
pine, the joints being covered with strips of timber. This 
shuttering reaches to a depth of 100m. below the summer 
level of the water in the ditch, a purlin 8cm. by 18cm. 
being fixed to the piles underneath it. Behind the purlin 
a row of pine planks 6cm. thick are driven to a depth of 
3m. For anchoring every alternate pile two anchor piles 
3'50m. long are driven in, and to these are attached anchor 


160 tons of iron for tie-rods ; 5,000 tons of basalt for pro- 
jecting slopes ; 100,000 cubic yards sand filling; 57,500 
square yards of brick paving; 5,700 cubic yards of 
dredging; 1,850 yards of fencing; and 74 gateways and 
approaches to farms and houses on the south side. When 
the work was in full swing on the entire line there were 
employed 2,360 labourers, two steam locomotives, one 
electric locomotive, 51 steam pile drivers, three steam 
spouters, one steam crane, 60 hand pile drivers, one steam 
bucket rigger, and 165 flat boats and scows. 


Permanent Way. 


The permanent way along the Government high road, 
and also along the private right-of-way, is practically a 


EYL ICI 
Oe COSE X Q5 C XO LC OCC O, 


. i 7 ` : * "n 
E «t ^ P" A . * ME, fa p P TES x E s " 3 
` DTE DA - * TAL FAS 60) 9a " — 


ay ° 4 
* j P" "^ e dy ett cn ‘ pre te 4 ^ . 
" 1 * ow ` Pog uuu a - " - — Ñ Cu aes - 


Ub XD CER 


plates, which in turn are tied with the purlin by means of 
25mm. diameter iron rods 4m. long. The space between 
these retaining walls has been filled in as shown in the 
cross-section (Fig. 4). Before commencing the sand fillin 
the turf was carefully taken up and stacked, the subsoil 
and other material being also removed. Pure sand was 
then deposited in level layers and well rammed down, a 
coarse gravelly variety being used under the railway 
sleepers to a depth of 15cm. 

At the south side of the road, where the height of the 
slopes is more than 60cm. above the top of the sheet piling, 
the slopes are built up with sods in graduated layers, The 
remaining slopes and the surface of the filling, as far as the 


sleepers, are covered with either sods or turf 10cm. thick. | 
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FIG. 8, —Cross Section through Track in Haarlem. 
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steam railway construction. The rails are of Vignoles or 
T section (Fig. 5), weighing 70lb. per yard. The section is 
the standard of the American Society of Civil Engineers for 
that weight. The rails rest directly on the sleepers, s 

2ft. 6in. from centre to centre, except at the joints, where 
the distance between the centres is 1ft. 7in. The joints are 
staggered. The sleepers are of creosoted Norway pine, 
250m. by 11:5cm., the upper edges being bevelled. The 
rails are fastened to the sleepers by screw bolts. Double 
concealed bonds (Fig. 6) are pladed at each joint. The 
length of route along the canal is 84 miles. At the village 
of Halfweg, which, as the name indicates, is situated 
approximately half-way between Amsterdam and Haarlem, 
the line crosses two canals, Over these bridges were built 
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specially for the purposes of the tramway. One bridge has 
four spans, each 49ft. 6in., and the other two spans of the 
same length, all mounted on piles. 

Through the village of Halfweg there are two sections 
of single line. These short sections are controlled by an 
automatic electric signalling device of the Siemens-Schackert 
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Fic. 9, —Detalls of Grooved Girder Rail and Continuous Rail Joint used 
in Haarlem. 


Company. This apparatus is desigued to prevent two cars 
entering upon a section at the same time in opposite direc- 
tions, when both ends of the section cannot be seen by the 
driver at one time. The connections are shown in the 
accompanying diagram (Fig. 7) At each switch point 


this toothed wheel is a contact wheel, ^, with one segment, i. 
The segment, i, forms, with the spring, &, an arrangement 
for breaking contact in the circuit of the light signals in 
such a manner that the contact is usually broken ; there- 
fore, no light burns when the section is free—that is to 
say, when no car is passing between A and B. As soon, 
however, as a car enters the seetion in the one or other 
direction, a turning movement acts on the toothed wheel, 
the lamps are lit, and when the green lamp is alight the 
signal is free, and when the red lamp burns the signal is 
at danger. When, now, the car leaves the single-track 
section and touches the contact apparatus in connection 
with the trolley wire, the toothed wheel is turned in the 
opposite direction, by means of which the spring, X, ET 
off from the segment and the lamps are extinguished. It 
is easy to see that the apparatus works in exactly the 
same manner for several cars following one after the other, 
and that the number of cars is only limited by the number 
of teeth on the toothed wheel. By the entrance of each 
car into the section, the wheel is turned forward one tooth, 
and by the same car leaving the section it is turned back 
by one tooth, so that the lamps are extinguished only after 
all the cars have passed out of the section. If we now 
follow the course of a car from A to B (Fig. 7), we notice 
that the car on nearing the point A touches the con- 
tact piece ö, and through a stirrup operates the 
relay as above described. The spring, *, touches the 
segment, and the green lamp lights up, and is seen 
from the car, showing that the track is open. At the point 
B the red danger signal appears ; the section, therefore, is 
age cars ren from the nara of. xn snd e 
car passed the stoppin it passes through the 
single-track section, and making contact with d, Sorks 
the relay in the opposite direction, and the lamps are 
extinguished. The same process is gone through when 
cars pass from B to A, with this difference, that the relay 
at B lights or extinguishes the lamps. Should the two cars 
make contact at b and c simultaneously, red and green 
lighte appear on both sides.. But the arrangement is such 
that in this case the car coming from B will see only the 
green light, which means “free track." The car coming 
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Fic, 10.— Special Track Work at Kleine Houtweg, Haarlem. 


where cars enter and leave, similar contact pieces, d, 5, c, d, 
are installed, which by the Pasting of a car are connected 
by means of a stirrup with the trolley wire, current being 
thereby caused to flow for a brief period through the wind- 
ings of an electromagnet, e, whereby the armature of the 
magnet is drawn up, and a ratohet, f, is engaged with a toothed 
wheel, g, and at the same time this toothed wheel turns 
through one sectionof its circumference. Firmly connected to 


from A, however, will see from ite stopping place only the 
red light danger signal, and will, therefore, be obliged to 
wait until the first car has passed the section. The appa- 
ratus and signal lights are attached to poles near the 
switch points. The contact pieces through which the 
relays are operated are spaced a short distance from the 
signal lights on the span wire, while the signal wires of 
silicon bronze, 2mm. in diameter, are carried by porcelain 
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insulators attached to cross-pieces of angle iron, which in 
turn are fixed to the poles between the cross-arms carrying 
the feeder cables and telephone wires. 

At what is called the Amsterdam Gate” the line enters 
the city of Haarlem. The terminus in Haarlem coincides 
with the terminus of the Zandvoort line, belonging to the 
E.N.E.T. system. Grooved girder rails, weighing 84lb. to 
the yard, are used in Haarlem. They rest directly on the 
Bleepers, spaced 2ft. 6in. centre to centre, except at the 
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and immediately adjoining this is the boiler-house, measur- 
ing 88ft. Tin. by 52ft. 6in. The engine room is 59ft. b 

34ft. 73in., by 21ft. din. high from floor-level to top of wall. 
Situated at one end of the boiler-house is a coal storage 
room, 50ft. Sin. by 35ft. din, with storage capacity for 
400 tons. An outhouse for offices communicates with the 
engine-room. The walls of the buildings are 14in. thick 
above and 2lin. thick below the ground line, being 
strengthened by pilasters 14ft. Qin. apart and 21in. 


FIG. 11.—Car Shed in course of erection, Haarlem. 


joint, where the spacing is 2ft. The dimension of the 
slee is the same as for the Vignoles track. Fig. 8 
illustrates the track construction mostly employed in 
Haarlem, while Fig. 9 gives the details of a continuous 
rail-joint also used, special work in course of execution 
being the subject of Fig. 10. In this town it was necessary 
to reconstruct a swingbridge, entirely rebuild three other 
bridges, and to construct a new bridge for the tramline only 
at the Amsterdam Gate. The new car-shed (Fig. 11) was 
constructed alongside the existing power station of the 
E. N. E. T. The car-shed track rails are supported directly on 
cast-iron columns. These columns have flanged bases, resting 
on the piled foundations. The length of the columns is 
7ft. 3in., and the depth of the pit in the clear 4ft. 6in. 
The distance from centre to centre of the columns is 6ft. 6in. 
The rails bridge this distance without any additional sup- 
port. This construction gives the minimum of obstruction 
in the pite, and is simplicity iteelf. Vignoles type rails, with 
‘a rolled guard-piece bolted on, as shown in Fig. 12, are used 
for the curves into the car-shed. 


Power Station. 


The power station is situated at Halfweg, which is prac- 
tically the best position for distributing power to the line, 
being almost central. It adjoins the Ringvaart Canal, 
which will afford cheap carriage for coal and other supplies, 
besides abundance of water for feed to boilers and jet 
condensation. Owing to the nature of the subsoil at the 
- Bite, an elaborate arrangement of piling was necessary, the 
entire site being piled with 46ft. long by 9łin. diameter 
piles, placed 4ft. lin. apart, each pile being estimated to 
carry four tons. On top of these piles runners 7£in. by 9 fin. 
are carried, and support a floor 3in. thick over the space 
occupied by the building. Tha piling is carried below the 
water-level to a distance of 3ft. 72in., and from this point 
the foundations rise to the floor level, a height of 7ft. 23in. 

The buildings (Fig. 13) are of brick, substantially and 
neatly finished with stone trimmings. The area of the site is 
about 9,150 square feet, with suficient additional ground 
for future extensions. A wharf (shown in the section, 
Fig. 14), 26ft. 3in. wide, is erected alongside the canal, 


thick, which are carried to the p of the walls 
for supporting the roof principals. These latter are 
of tee section rafters, with angle struts and flat 
bar ties securely riveted to suitable plates. The 
purlins are of channel iron with wooden runners, and 
supported by angle-iron brackets fastened to the prin- 
cipala The whole of the slopes are covered with red tiles 
secured to a wood lining, which is fastened to the purlins. 
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Fia. 12.—Rolled Guard for Tee Rall. 


A monitor, 9ft. 10in. wide, is formed along the full length 
of boiler-house, eacb side being filled in with nine rows of 
louvre boards. Wooden gutters with zinc linings are pro- 
vided. along the tops of walls, with suitable drain pipes, 
which convey the rain-water to the ground-level, or to a 
tank placed on the roof, the supply from which is utilised 
for washing purposes. Good light,is obtained throughout 
the entire building by large glass windows with iron frames, 
and ample door space is provided for bringing machinery 
into the building. The travelling crane works over an 
area of the engine-room at a height of 15ft. The gantry 
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construction is of tee rail resting on wooden beams and 
supported on brick arches. 


Equipment of Power Station. 


Boslers.—The_ boiler-house (see Fig. 15) contains six 
Lancashire steel boilers, by Stork, of Hengelo, Holland, the 
heating surface of each boiler being 926 square feet, grate 
area 55 square feet, steam pressure 160lb. per square ach 
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Fig 13. — Power Station at Halfweg, 


The boiler shell is 7ft. 6in. diameter by 27ft. 10in. long 
and contains two furnaces, each 2ft. diameter, and having 
five Galloway tubes. The boilers are stoked by hand. 
There are also six superheaters. These are placed in the 
flues directly behind the boilers, and arranged to work at a 
temperature of 500deg. F. Each superheater has a heating 
surface of 550 square feet, and consists of 10 rows of coils, 
the ends of which terminate in two cast-steel headers, 


8ft. 11jin. apart, the coils being bound by steel straps 
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through the superheater, after through the internal 
flues d the boiler, or the ae aaa Bs cut out, in 
which case the gases along the sides of the boiler to 
an underneath flue which adjoins the main flue. A round 
brick chimney, 131ft. high and of 5ft. Sin. internal diameter, 
is situated free from the building at the end of the boiler- 
house. This chimney is lined with firebrick set in fireclay, 
extending from the bottom to a height of 65ft., the founda- 
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Amsterdam-Haarlem Light Railway. 


tions consisting of a large bed of oonorete 23ft. square 
by 6ft. deep, and supported by wooden piles 9 in. diameter 
by 46ft. long, placed 2ft. 2in. apart. | 

Feed to Boilers.—The feed water for the boilers, as 
already mentioned, is taken from the adjoining canal. The 
supply contains a certain amount of suspended matter, 
necessitating recourse to filtration. Under the stoking 
floor a duplicate arrangement of brick tanks has, therefore, 
been provided. Each system consists of a filter tank with 
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Fie. 14. —8ection through Power Station, Halfweg. 


bolted together. The steam enters the one header, passes 
the tubes, and discharges at the other. Fixed to 
the ‘steel header is a 1jin. safety valve, a lin. 
blow-off cook, and two small holes for testing purposes. 
The foundations for the boilers are composed of brick 
arches filled in with sand, and rise from the wooden floor. 
her encased in heavy brickwork walls, 
By the arrangement of 


opted the gases can be made to pass either 


thro 


The boilers are furt 
and supported on cast-iron stools. 


dampers ad 


reservoir, the filtering medium being ee of sand and 
clinkers, supported on a wooden perforated floor, thus allow- 
ing the water to pore through the medium to the 
reservoir. A branch pipe connecting both reservoirs leads 
to a hot-well. Inside of the hot-well, and fixed to the side 
of the tank, is a ball-float valve, with connecting pipe to 
the water inlet supply to the condensers, the latter being 
used as an automatic emergency water supply in the event 
of the filtering tanks failing to supply the hot-well. The 
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area occupied by the filter tanks is about 710 square feet. 
Three sete of direct-driven horizontal duplex feed pumps, 
bin. by 3}in. by 6in., made by the Buffalo Pump Company, 
N.Y., are installed, each capable of delivering 2,400 gallons 


Main Steam-Piping.—From the angle stop valves on the 
boilers 6in. pipes join the cast-steel header of the super- 
heaters, and then branch into the main header, from which 
the engines take their supply of steam. The piping, which 


per hour against 300lb. per square inch, the working steam | is extra heavy throughout, is arranged by closing valves in 
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Fic. 15.—Plan of Power Station, Halfweg. 


pressure being 160lb. per square inch. A vertical exhaust 
feed-water tube heater 9ft. 7in. high by 248in. diameter, 
by the Wheeler Condenser and Engineering Company, is 

directly behind these feed pumps, the feed water 
entering at the bottom and leaving at the top, the exhaust 
steam vice versá. The shell is made of cast iron, while the 


the main header to permit the operation of this plant as 
three independent unite. Owing to the high temperature 
of steam, ample allowanoe has been made for expansion 
and contraction, and the piping is designed in such a way 
that any condensation of steam in the pipes connecting the 
main header collecta in the latter, and is drawn off by three 


-Fic; 16.—Feeders and Returns at Power Station Site, Halfweg. 


tubes are made of the best quality seamless drawn brass, 
fastened to the tube plates at the top end by ferrules and 
asbestos packing, the bottom end being secured by screwed 
jointe. By removing the upper cover of the heater and 
70 — hand-hole plates the tubes can be readily 
cleaned, 


drains of large size, one in each section, so as to prevent 
any accumulation of water in the pipes. The three 
drains being coupled to two steam-traps, which can be 
worked independently, discharge into a drip main, which 
runs along the division wall between the engine and boiler 
rooms to the hot-well. A stand-pipe from the drip main 
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is placed in a prominent position in the boiler-house with | to engine, 44in. From each of the angle stop valves on 
its end open, so that any excessive discharge of steam will ' the boilers a drain is connected to a drip main, which dis- 
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Fic. 17.—Centre Pole Construction, Private Right of Way, Amsterdam-Haarlem Light Railway. 


draw attention to a defective trap. Following are the | charges into the hot-well. This draia will only be used in 
dimensions of the main steam piping: main header, | tbe case of any of the boilers being shut down, so as to 
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Fig. 18. —Side Pole Construction, Government High Road, Amsterdam-Haarlem Light Railway. 


gin. diameter; diameter of pipe from stop valve | prevent water from accumulating in the valve. From the 
to superheater, 6in.; diameter of pipe from superheater | stop valves on the engines are drains leading to traps, which 
to main header, 4jin. ; diameter of pipe from main header | connect with the common drip main and run off to waste, 
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Feed Piping.—The feed-water piping to the boilers is 
arranged in duplicate. The discharge from the pumps 
passes through the heater into one of two mains which run 
slong the side on to the top of the boilers and branch off 
to a Y-piece into the feed check valve iu front of the boilers. 
By an arrangement of valves the heater can be cut out and 
water pumped direct to the boilers. The piping is arranged 
so that one or more boilers can supply any one engine 


Fic. 19. —Detalls of Side Pole Construction, showing method of carrying 
Feeders and Telephone Wires. 


independently of the others, and allow the consumption of 
steam in the engine to be determined at any time. Each 
of the feed pumps installed is capable of supplying the full 
amount of feed water required by all the boilers. 

Engines and ators.—The main plant consists of three 
Belliss patent self-lubricating, three-crauk, triple expansion 
engines, each of 430 b.h.p. at economical cut-off, and having 
a steam consumption of 134lb. per brake horse-power 
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Anonyme Westinghouse, Le Havre. The output of each 
machine is 300 kw. at 525 to 575 volte when running at a 
speed of 375 revolutions per minute. Each generator is 
supported on a cast-iron frame, which also supports tbe 
outward bearing. 

Exhaust Piping and Condensing Plant.—From each of the 
three main engines an exhaust pipe is carried across the 
engine-room at a height of 6ft. 6in, and through the divi- 
sion wall into the boiler-house, where it is supported on the 
main flue, the three pipes connecting up at a central posi- 
tion to a pipe of larger diameter. An automatic relief 


| 

| 
x 
8 

| 

| 

| 


Fic. 20.—Diagram showing respective positions of Contact Bow for the 
different sections of route. 


valve is provided in the vertical pipe leading to the atmo- 
n an exhaust header being also attached. A branch 

pe is taken from each engine exhaust into an independent 
jet condenser, by valves situated conveniently in the piping. 

he arrangement will permit of any one engine working in 
conjunction with any condenser. The condensation in the 
pipes drains back into the condensers. The condensing 
plant itself was made by the Nederlandsche Fabrick, 


hour with superheated and 171b. with saturated steam, with 
26in. vacnum. -The speed is 375 revolutions per minute, 
and its regulation is within 3 per cent. even with sudden 
variations from full to no load. The engines are of the 
enclosed type, supported on a heavy cast-iron frame, and 
secured by nine foundation bolts. The cylinders are respec- 
tively 1 in., 17in., and 26in. diameter with 13in. stroke. 
To these engines are direct-coupled three continuous-current 
compound-wound six-pole generators supplied by the So été 


Fic, 21.—Motorcar, Amsterdam-Haarlem Light Railway. 


Amsterdam, and consists of three jet condensers, each 
capable of condensing 9,000l1b. of steam per hour. The 
pumps are of the vertical type, with cylinders placed side 
by side, and supported by a cast-iron frame. Directly below 
are the Edwards air pumps. The condenser and injection 


water inlets are situated behind the pumps, the pumps 


discharging into a large air vessel placed in front 
of the pumps. The position of these condensers behind 
the main engines is shown in Figs. 14 and 15. 
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The inlet water is taken from the canal through a pipe 
into a channel reservoir built into the foundations of the 
engine-room, from which channel the suction pipes of the 
condensers take their supply. A valve placed at the pipe 
entrance enables the water to be cut off if necessary. The 
discharge from the condensers takes place into a main 
which has ample capacity for two additional units, and 
flows thence into the canal. | 

It may be added here that the auxiliary unite (feed 
pumps and jet condensers) are worked with saturated 
steam taken from branches off the main steam-pipe 
between the stop valves and superheaters. The branches 
are joined up to a loop system, alternste boilers connecting 


between Amsterdam and Haarlem, the remaining section 
from the last-mentioned town to Zandvoort being supplied 
from the E.N.E.T. station, extension plant for which was 
included in Messrs. J. G. White and Co.'s contract. 


Overhead Equipment of the Line. 


A good general idea of the overhead construction along 
the two principal sections of the line—that is to say, the 
private right-of-way and Government high road—will be 
obtained from the accompanying illustrations (Figs. 17 and 
18). The poles, it will be noticed, are different to anything 
met with in this country, being of the latticed girder type, 
and exceedingly light in appearance. They are of three 
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Fig. 22 —Car Truck, Amsterdam-Haarlem Light Rallway. 


up one side of the loop. From this, again, a main is taken 
through a separator into the engine-room, where it branches 
off to the three condensers. Other branches are taken 
from the loop to supply the feed pumps. 

The exhaust from each of the three condenser engines 
joins into a main pipe which passes through the division wall 
into the boiler-house, where it meets a maiu exhaust pipe 
from the three feed pumps to the heater, the latter bein 
by-passed through butterfly valves, which can be operated 
to divert the steam either through the heater into the 
atmosphere or into the atmosphere direct. Valves are 
placed 45 the piping, so that any unit can be isolated when 

uired. 
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Switchboard.—The switchboard was supplied by the 
Société Anonyme Westinghouse, Le Havre. It consists of 
five marble panels (three generator and two feeder), fitted 
to a steel frame, and is erected on the floor at one end of the 
engine-room. The usual complement of instruments, switches, 
etc., is provided. The cables from the generators are led into 
a trench which runs along the ends of the machines and 
terminates behind theswitchboard. This trench is covered by 
chequered plates. The method of carrying the feeders 
and return cables from the power station to the line is 
shown in Fig. 16. The voltage on the line differs from that 
at the switchboard by the amount of loss due to trans- 
miesion—that is to say, it varies from 575 to 500 volts. 
It must be remembered that the power station described 

in the foregoing has to serve only that portion of the line 


different weights, respectively 550, 700, and 1,300 lbs. 
The lightest and medium weight poles are constructed of 
two channel sections braced together, the heaviest being 
composed of angle pieces. Heel plates are attached, and 
the poles are set in concrete to a depth of 64ft., notwith- 
standing which it has been found necessary to aleo provide 
guy ropes in some cases. The bracket arms each consist of 
two channel sections braced together, this construction 
being employed throughout, except in Haarlem, and the 
poles carry both the feeders aod telephone wires. 
The feeders consist of two bare copper conductors, 
each of 194 equare millimetres section, and are carried 
at the top of the poles on crcss-arms, as shown 1n Fig. 19, 
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Eic. 23. Elevation of Car Truck. 


lower arms being provided for the telephone wires. The 
trolley wire is 68 square millimetres in section, and is zig- 
zagged, in order to equalise the wear on the bow collectors 
with which the motorcars are equipped. On that part of 
the route from Haarlem to Zandvoort bow contact is made 
with two wires simultaneously. The wire is secured and 
held up by means of mechanical clips, which, with the bow, 
ensure noiseless running. The height of the trolley wire 
from tbe ground varies for the different sections of the 
route, as shown on the diagram Fig. 20. This variation in 
height caused at first considerable trouble with the bow 
collectors, but at present the bow base is so arranged as to 
keep an equal tension on the bow at the respective heights. 
The wear on the bow has been noticed to be very rapid at 
high speeds when the wire is coated with ice. Lightness pro- 
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vided without loss of Poen may be said to charaoterise 
the overhead construction throughont. | 


Rolling-Stock. 


There are 34 motorcars of the type shown in Fig. 21. 
These were built by La Metallurgique at Nivelles, Belgium. 
Each car is divided into two compartments, for seating 22 
and 12 passengers respectively, bolak also vestibuled. The 
smaller compartment is for smoking. Besides the usual 
hand brakes, the equipment includes a Christensen air- 
brake, supplied A essrs. R. W. Blackwell and Co., 
Limited, EA e air-pumps are worked by an electric 
motor automatically regulated. The trucks (Figs. 22, 25, 
and 24) are noteworthy in that the swing hangers are 
pivoted on the outside of the truck frame. This permits a 
maximum distance between the supports of the spring 
plank and a maximum distance centre to centre of the 
swing hangers. The result of this construction has been 
most satisfactory, the riding of the cars being remarkably 
easy even at the higher speeds of 35 to 40 miles per hour. 
Two motors of 50 h.p. each are used on each car. These 
were furnished by the Union Elektricititse-Gesellechaft, now 
incorporated with the Allgemeine Elektricitats-Gesellechaft. 


Conclusion. 


We need not repeat here the observations as to the 
prospects, etc., of the above undertaking contained in our 
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sub-station switchgear. The superiority of the oil switch, 
and more recently the oil circuit breaker, over the air 
switch and fuse is now established beyond all dispute 
where high voltages and large capacities need controlli 
so that the respective merits of these t will not be 
considered. It will be sufficient to draw attention to the 
effect of opening an air-break switch as shown in Fig. 1, 
where a very considerable arc is evident across the 
terminals of a small switch to emphasise the necessity 
for an oil break under all circumstances. There car 
be no denying that air-break switches arc now in use 
where present practice would suggest or even compel 
the employment of oil circuit breakers. But this is 
no argument for their efficiency. It may be said, rather, 
that where installed such switches are the bane of the 
operators, while the management will continually live in 
fear of breakdown. 

The development of the distance-controlled switch has 
been a comparatively slow one, in that its employment has 
depended on the size of the plant controlled. In fact, only 
in really large power-houses has it merited adoption, and, 
strangely enough, it is in America that it has most 
extensively used. Until comparatively recently the large 
Continental power plants have maintained a supply with 
air-break switches, while many to this day are entirel 
dependent on them. In collecting data for this article 
enquiries were made of electrical engineers of repute on 
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issue for Dec. 2 last. Suffice it to say, our personal 
inspection of the line impressed us with the thorough sub- 
stantiality of the work throughout and the careful regard 
for local conditions evidenced by every detail of the scheme. 
The result reflects great credit upon Messrs. J. G. White 
and Co., Limited, whose indefatigable representative on the 
spot during the execution of the contract was Mr. Wood. 
We trust it will lead to the firm being entrusted with other 
large schemes on the continent of Europe. 

n conclusion, we have to express our indebtedness to 
Messrs. J. G. White and Co. for the materials from which 
this article has been prepared. 


DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 


BY W. E. WARRILOW, AMI E. E. 


In previous articles contributed to this journal the author 
has dealt with the design of high-tension, extra high- 
tension, and low-tension switehgears from various points of 
view. Urs) lage series has for ite subject the chief types 
of oil switches in use, their design and assembly in con- 
junction with other apparatus to form a power-house or 


the Continent and in America, and but one firm only among 
the former supplied particulars of remote-control gears. 
Whether this is in any way indicative of the attitude of 
Continental engineers towards remote control it is difficult 
tosay. Of course, it is well known that the basement type 
of gear has been used abroad for several years, the gear being 
lever-operated from a platform in the engine-room. As far 
as the author is aware, few Continental electrical engineers 
manufactute electrically-operated switches, and such as have 
them in contemplation are at present reticent in giving 
details of their design. To America, then, must the credit 
be given for the exploitation on a large scale of the electric 
distance-control switch, and English engineers who come 
later into the field with their power schemes are compelled 
to adopt their designa even if the apparatus is manufactured 
in this country. Whatever we may do in the way of 
making such switches of English design, we are still indebted 
to Amcrica for enterprise and forethought in developing so 
important an adjunct to large power stations. 

In introducing this subject, it will be easier for the 
reader to follow if the types now employed of distance- 
control gears are classified under two heads : (1) the manual 
control and (2) the electrical control. In treating with 
both these the switches themselves will be first described, 
and the lay-outs of such subsequently treated at the end of 
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each section. This procedure will enable ready reference 
to be made to the types of gears coming under each section. 

The arrangements and apparatus described in this 
article are intended to illustrate what is now being chiefly 
done with extra high-tension switchgears handling pressures 
now considered as best kept ata distance from the operator. 
If these are compared with the high-tension gears previously 
dealt with by the author in this journal, an interesting 
record of progress will be noticeable, together with that of 
changes occasioned by the use of much higher pressures and 
greater powers. Where at one time anything would do for 
a high-tension gear, and the operator's life or the fate of the 
station were apparently unimportant, now the operator, or 
at least the attendant, is completely isolated from the board, 
and the test possible precautions against fire are taken 
by subdividing the gear and isolating the sections 

us formed from each other, Seeing that serious arcing 


Fic. 1,—Are produced at Opening. —Air-Break Switch, 


if allowed to ovcur and spread will quickly transform a 
valuable controlling gear into a heap of ashes, and, perhaps, 
involve the whole plant, precautions which are really such 
must be taken to confine that arcing, which will take place 
on rare occasions, to the faulty apparatus. Unless this is 
done the cannot be safe or considered so. When some 
individ switch is called upon to deal with the entire 
output of a station, the necessity for complete isolation 
becomes even more evident, as failure means that the whole 
plant will pour its energy into the failing switch. 
Perhaps equally important is isolation of phases or parts 
working at different potentials. In some lay-outs, especially 
where connections are made to the ‘bus bars on the same 


wall face, assuming the cables enter the bar chamber from 
below, the first cable presents no difficulty, but the other 
two must pass through the bottom and middle chambers 
respectively of the other phases before reaching their 
particular har. This method compels the use of insulating 
tubes for the leads of opposite phase crossing the other 
bars. Seeing that the most feasible place for the connec- 
tion is behind the bar, and that the tube may become 
covered with dust, the arrangement is not conducive to 
maintaining that standard of safety so closely observed ia 
other parts of the gear. Isolation, if undertaken at all 
serioa, should be thorough, each particular phase being 
distinct from generator cable to bus bar, from bus bar to 
feeder cable. In no case should it be identified with the 
other phases or parts from which it differs greatly in 
potential. 

With an air-break lay-out the switches are vere 

placed at the top of the board above 

other apparatus. Since oil circuit breakers 
have been used it has often been considered 
safe to incorporate them in the body of the 
gear, placing other apparatus above them. 
This arrangement seems reasonable enough, 
based as it is on the excellent reputation of 
the oil circuit breaker. To take every precau- 
tion against accident, however, the oil 
switches should always be placed at the top 
of the gear, with nothing between them and the 
roof of the switch-house. If partitioned off 
from their neighbours, any trouble would be 
confined to the switch itself, and only under 
abnormal conditions spread to the adjoining 
gear or plant. Similarly, the cable connec- 
tions should be unerposed in the switch- 
room, and, where possible, should be below 
the switch itself. In case of fire destroying 
the latter, another switch might be quickly got 
into place, and the cables would have remained 
intact. The 'bus bars also should be below 
the switches, and without difficulty can be 
assembled with the cables (feeder and gene- 
rator), the instrument transformers, and the 
section switches. By this method, and with 
two or three tiers or galleries for the gear, 
probably the best arrangement to conform to 
the chief dictates of experience will be: found. 
The relative advantages of manual and elec- 
trical control cannot well be discussed here. 
As the switchgear is the most vital accessory 
to electricity supply between power plant 
and consumer, the simpler it can be made, 
and the less reliant it is on external sources, 
so much the more immune from breakdown 
will be the plant be. With lever control, com- 
plete confidence is placed in the switchman, on 
whose muscular efforts its operation will depend ; 
with electrical control, the switchman is still 
there, but, in addition, some source of electrical 
energy is needed, and two have to be depended 
upon instead of one. The ease and flexibility 
of electric control, however, gives it a power- 
ful advantage over a mass of levers and 
cranks, and where batteries can be used there 
should be no trouble from failure of supply. 
The system requires more thought and skill 
in its operation and maintenance, but that 
should not be reckoned a real detriment 
to its installation. With continued experience of elec- 
trical control, we may yet see an automatic switch- 
gear developed, seeing that so mach otherwise complicated 
apparatus can be readily controlled by electrical means. 

ith the ee of ’bus-bar arrangements, selector 
switches, and sub-division of plant, it will not be possible 
to deal in this article. Should opportunity arise, these 
matters will be considered on a future occasion. 


MANUAL CONTROL. 


Associated with the development of distance-control 
switchgears is the small oil “box” switch for hand opera- 
tion. Various types of these have been constructed, and 
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though largely sage va ha singly in isolated positions, their 
adaptability for distance control with links and levers 
justifies some reference to them here. Such switches are 
remarkably compact for the power they control, while they 
are free from that bete noir of many oil switches —leakage 
from the containing tanks. They possess another interesting 
feature which es possible standardisation of type for 
mauy different pressures, thus adding materially to the 
ease of manufacture. For low pressures the contacts can 
be enclosed in a single oil bath, hung from the contact 
support. As the pressures to be dealt with are increased, 
the contacts can be enclosed in separate oil-tanks, while for 
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Fia, 2, —Box Oil Switch (Alioth Co.) 


higher potentials without increase of power, the contacts 
can be put in series, giving several breaks under oil in the 
one circuit. In this case, of course, three switches would 
be needed, and operation might ba cumbersome, though 
for tandem operation little more room. would be required. 
As mentioned above, many Continental concerns used 
the air-break switch for years after the oil switch was ite 
acknowledged superior, but now this fancy for air inter- 
ruptions and flaming aros is giving place to a preference 
for the oil circuit breaker. Fig. 2 illustrates a type made 
by the Alioth Company, Munchenstein, Bale, a glance at 
which will at once reveal marked similarity to American 
practice. In Fig. 3, however, which shows a back view of the 


Fia. 3.-—Box OIl Switch. (tank removed). 


switch, the method of mounting the moving contacts will 
be noticed as dissimilar. A substantial grooved insulator 
at the end of the vertical rod is used to clip on the bridge 
contact piece, while the fixed contacts themselves are 
formed of four distinct strips, which can be readily 
replaced. A system of parallel links and levers engaging 
with the casting coupling the switch rods together, and 
terminating in the main handle, serves to operate the 


switch. A knuckle joint serves to hold the switch in the 
“on” vues and when opening, the, joint is moved 
e dead centre when the 'switch mechanism 


over € 
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falls sharply by its own weight. The switch is 
also fitted with a tripping solenoid for operation on 
overload or reverse currents. The tripping can be derived 
from a direct-current source or the alternating-current supply 
through tho medium of current transformers. Fig. 4 illus- 
trates the connections for the latter on a three-phase circuit, 
the secondaries being connected in series through the 
tripping coil. Anarmature attracted by the relay normally 


Fig. 4, — Diagram of Tripping Relays and Transfurmers for 
Three - Phase Operation. 


short-circuits a parallel circuit to the solenoid, but on either 
relay operating, the solenoid is cut in aud operates the 
switch. The connections and relays are for a maximum- 
current relay. The avthor has not been furnished with 
details of the reverse-current device. Obviously a switch 
of thie character can be operated at any convenient distance, 
and in the lay-outs to be afterwards described it will be 
seen that such a switch can be very successfully employed 


in this particular. 
To be continued. ) 


THE PROPOSED TELEPHONE DEAL. 
BY ALFRED R. BENNETT. 


The Post Office in the past has admittedly made many 
mistakes about telephones. It is now about to face a larger 
and more important operation than ever before, one of 


which the consequences will be enduring and permanent, 


whether for good or evil It is desirable, therefore, to 


enquire into some of the possible consequences of the 
contemplated action, and to discuss the various steps or 


stages which may lead up to it, 


As a guide, it would not perhaps be out of place to 


review what happened when the Post Office acquired the 
trunk lines some dozen years ago, and discover how we 
stand now as the result of that proceeding. There can be 
no doubt that the amount paid for the trunk lines was 
largely in excess of their actual value. The company was 
unwilling to sell (as a matter of fact, the sale was an 


unparalleled and jrretrievable blunder on its part), and it 
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from chambers of commerce and other bodies of inadequate 
trunk communication between important centres of com- 
mercial activity are constantly being recorded, and with 
every justice. Glasgow and Paisley are only six miles 
apart, and ought really to be in the same telephone area, 
and not separated by trunk lines. The number of trunks 
between them is entirely inadequate, and long waits of 
anything up to 40 or 50 minutes are common. The state 
of matters between Glasgow and Edinburgh is even worse. 
Brighton and London is another case in point—in fact, 
prompt trunk connection between busy centres is often 
impossible, and can never be reckoned upon. Had Paisley 
been one of the places in the Glasgow telephone area 
5 for the Glasgow Corporation to deal with, that 
ody would have laid an underground cable containing 
100 circuite all the way, and so provided for efficient con- 
nection between the two towns. In some cases the Post 
Office duplex the trunk lines, making two lines serve for 
three simultaneous talks. This is cheap but bad, as the 
least fault on any of the wires concerned throws the whole 
out of gear, and conversations are overheard by people for 
whom they are not intended. 

This is & brief sketch of the outcome of the first purchase 
negotiated by the Post Offiee. Compared with what is 
now contemplated, it was quite à twopenny-halfpenny 
transaction. What guarantee have the public that the 
same errors will not be repeated on a more gigantic scale? 
The danger of such a disaster is far from remote, bat 
leaving that point for the moment, let us enquire how, 
supposing the purchase to have been decided upon, the 
price to be paid ‘may be ascertained. The methods open 
to negotiators appear to be three in number: (1) the market 
valae of the shares; (2) the book cost of the system ; (3) 
“tramway terms i. e., buy only what is actually required 
by the Post Office at a fair valuation considered as plant 
only, giving nothing for goodwill. 

The first appears to me quite out of the question. When 
prospective purchase was announced the preferred shares 
rose to 108-9, and the deferred to 102 : on what grounds or 
expectations it is difficult to imagine, the spirit of gambling 
apart. The ordinary shares have been split at least once ; 
on many of them nothing was ever paid up, they being 
given away for patents long since expired though never 
written off, promotion, purchase of competing concerns, eto. 
Yet many people have bought into the company on these 
terms in expectation of making a profit out of the pro- 
jected purchase. They must be either very well or very 
ill informed. Such a deal is simply inconceivable. 

Not much more practical is the second method. The 
book cost will cover plant already scrapped and done away 
with, and much that is rapidly approaching that stage, 
as well as the fancy prices paid for the old competing 
systems. Purchase on these terms would mean an exact 
repetition of the trunk-line fiasco. 

The third or “ tramway terms” method would be fair, 
and, if it can be shown to be compatible with cheap rates, 
probably acceptable, except to the sellers. This fact, doubt 
about the outcome as regards future rates, and the difficulty, 
practically insurmountable, of giving effect to it in time to be 
of service to the nation, will, in my opinion, make it equally 
impossible with the other two. It must be ramsmbered that 
the National Telephone Company are not under any obliga- 
tion to sell unless they like. The Post Office having failed 
to give notice by June 30 to avail themselves of the last 
break in the license, all power of compulsion is over, and 
the two parties meet on equal terms to make a bargain or 
disagree just as they may decide. Is it likely, therefore, 
that the National Telephone Company can consent to sell 
on any such terms? Even if the directors were bold enough 
to recommend it, the shareholders would not agree. Where 
would the profit of those who have bought in at 108 or so 
be? Instead of a profit, the transaction would probably 
mean the writing off of a large proportion of the share 
value because the arbitrator could not give cost price, 
much less a premium, for old plant. He would have to 
knock off depreciation and, perhaps, obsolescence, and what 
would remain would certainly not be accepted by the 
company. Very likely some of the plant would not be 
purchased at all. From the company’s point of view 
“tramway terms are impracticable, from which fact may 


very properly drove a good bargain so far as payment for 
the actual plant was concerned. The blunder lay in the 
mistaken policy—from the point of view of the company’s 
own interests—of relinquishing the splendid hold on the 
country which the possession of a trunk system gave it. 
The Post Office had no power to force a sale otherwise 
than by giving notice to acquire the whole concern in 
accordance with the terms of the license. The advantages 
to the company other than the handsome price it received 
were illusory, and the directors dropped the real meat 
while grabbing at a shadow. As the company did not 
benefit, it might be contended that the Post Office, as the 
other party to the transaction, must have done so, but that 
view will not hold good when one reflects that the Post 
Office acted as representing the taxpayers of the kingdom, 
and that it could only score a triumph by making a bargain 
satisfactory to the whole community. is it did not do. 
Much of the plant it bought was already worn out; much 
was of antiquated construction and already obsolete in 
1892; much, again, was little better than temporary work, 
insufficient conductors supported on inefficient insulators 
fixed to inadequate poles; and much was on ground for 
which no proper wayleaves existed. But the price paid 
was equal to the cost of the best work quite new. No 
sooner did the Post Office come into possession than the 
task of pulling down and 5 began, and has 
continued since until probably there is little or none of the 
rchased plant in actual operation to-day. The trunk 
ines have consequently been paid for twice over, and 
it is not surprising, therefore, that the Post Office 
find it necessary to charge trunk rates about twice 
as high as they ought to be, and twice or thrice 
what are found adequate by Continental telephone 
administrations. Moreover, it is reported that it makes 
a heavy loss on the trunk system all the same, but as no 
per accounts are published, it is impossible for an outsider 
to tell whether this is true or not. A by-question that may 
pertinently be put here is, why no separate and understand- 
able accounts are rendered? But, in addition to the high 
trunk rates, the Post Office let itself and the public in for 
what are known as terminal fees, which for short distances 
amount to as much as the trunk rates themselves, and are 
a burden always. The effect of these are to put telephone 
exchanges owned by itself (the Post Office) ab a permanent 
disadvantage as compared with exchanges owned by the 
National Telephone Company, and their existence has no 
doubt been one of several reasons why Post Office exchanges 
have never e enin but have always been outclassed, 
sometimes actually run out of existence, by the company’s 
competing systems. | 
corporation telephone exchanges suffér under the 
same disability as a consequence of the ineptitude of the 
Post Office bargainers of 1892, and if they hold their own, as 
they do, the fact is in no way due to the Post Office, but 
rather in spite of it. Again, the Post Office has not 
done ita duty by the trunk lines. One of the reasons 
assigned for purchase was that the company or com- 
panies would connect only the larger towns, which would 
yield a ee return on the capital cost, and neglect all 
others, although, as a matter of strict fact, a good many 
small towns had already been joined together several years 
ior to 1892. As early as 1887-1890 the present writer 
connected most of the towns in Scotland, as well as in 
Camberland, and had erected the first trunk line across 
the Border. Most of the towns then dealt with were 
small, such as Whitehaven, Workington, Maryport, Carlisle, 
Damfries, Selkirk, Hawick, Galashiels, Stirling, Dunferm- 
line, Kirkcaldy, etc.; and it may be cited as a curious 
example of the respective merits of company and 
ernment administration that not one of the many trunk 
ines erected by the author failed to pay interest on its 
cost within two or three months of its opening. Some 
yielded a very handsome profit. But what has the Post 
Office done about small towns? In very many instances 
it has refased to connect them at all in default of a 
guarantee from the local authority, the subscribers, or 
even the National Telephone Company itself, of a certain 
minimum revenue. Ia fact, it has been less enterprising 
than the company was before the transfer. As regards the 
towns, it has been quite as remjss. Complaints 


26 


be deduced the generalisation that anything that the com- 
pany would accept would be an astonishingly bad bargain 
for the country. 

Let us now look at the matter as taxpayers and telephone 
users. Why does the Post Office want to buy the tele- 
phones? Is it to benefit telephone users, give them lower 
rates, and improve and extend the service? Oaly on some 
such grounds can purchase be justified at all. But the Post 
Office record, as I have shown, qualifies it but poorly for the 
playing of any such important part. The trunk lines speak 
eloquently as to that. The Post Office is not a reforming 
institution: it is neither progressive nor sympathetic with 
public needs and ideals. Its idea of work is to do nothing till 
forced, and then to leave off again as soon as may be. Can it 
be trusted to make a bargain for the benefit of the people ? 
Not at all, in my opinion. If left to itself it will probably 
recommend Parliament to buy at a price which will make 
ceap telephones ang an impossibility ever afterwards, 
or, alternatively, will land the country into a standing 
deficit on telephones as bad as, or worse than, the standing 

deficit on telegraphs. i 

It is true that a Select Committee has been promised, 
but this may mean anything or nothing, according to the 
terms of reference. On a former occasion—the trunk: line 

urchase—it must be remembered that the Postmaster- 
eral repeatedly promised that the House would be 
afforded an opportunity of discussing the agreement before 
signature, but that ultimately it was laid on the table with 
the intimation that the Government were pledged to it, 
and no amount of discussion could alter it one iota. And 
so the House was jockeyed and the people’s birthright sold. 
What has happened once may well come about again. It 
is significant that the Nottingham Daily Guardian of Dec. 26 
and the Darlington North Star of Dec. 28 both speak of the 
agreement as concluded, and of the company as having 
already incurred considerable expense in anticipation of 
transfer at the request of- the Post Office. Are the shady 
manceuvres of 1892 to be repeated ! 

The people’s part is to make quite sure in advance that no 
foolish contract is entered into. What is wanted are cheap 
rates such as are charged by the British corporations who 
own oe systems, by the National Telephone Com 
pany itself wherever it is face to face with competition, by 
the Continental telephone administrations, and by the 
independent telephone companies in the United States. 
All these show that a rate of between £5 and £6 per annum 
for an exclusive direct line to the exchange with unlimited 
calls is remunerative, and that is what must be insisted on 
in this country. If the Post Office cannot pledge itself to 
that in advance, then it has no right to buy the telephones. 
It is no use fixing a price and then discovering too late 
that, in order to earn interest on it, a rate of £8 or £10 a 

ear must be charged. The business way is to calculate 
forehand the maximum sum that is admissible on the 
basis of, say, a £5. 10s. rate, and if the company will not 
take it, drop the matter once and for all until the flux of 
time gives again the right to buy compulsorily by arbitra- 
tion. But the price must be a very low one because, as was 
the case with the trunk lines, quite as much as the Post Office 
gives for the plant will have to be expended in order to bring it 
up to date. hen this is thoroughly realised purchase will 
appear more than ever impracticable. If no purchase is 
. effected the company will remain free till Dec. 31, 1911. 
If, in the six intervening years, the. corporations be 
encouraged to start competing exchanges, the company 
will then be found in a much more lamb-like and amenable 
frame of mind, and telephone users will be in possession of 
both cheap rates and improved service, because competition 
and emulation will have produced their usual beneficial 
effecta. 

Another and very cogent argument against Post Office 
purchase is the inability of the Department to find the 
money for extensions. Few realise to what an extent the 
telephone system of the country is bound to grow within 
the next few years, or how many millions of pounds will 
have to be expended in order to keep pace with the 
. demand. The Post Office depends on the Treasury for its 
supplies, and the Treasury is often unwilling to oblige. It 
may have guns to provide, new ships to build, many 
matters apparently more pressing than telephones to 


ka. 
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finance, and it will bid the Post Office “go whistle.” This 
has happened already many times in respect to trunk-line 
construction, and at least once since the Post Office started 
its London telephone system. Last year for several months 
it had no money to join up subscribers with or construct 
trunk lines. Is the telephone system of the country to be 
hampered in this way for ever? The fact that the demand 
for money for telephone extensions will be both heavy and 
incessant and will be resented by the Treasury, is a factor 
that must not be overlooked. 

There is another and extremely important phase of the 
question which I have left to the last. Hitherto I have 
written on the 5 that the parties are really 
serious on the subject of purchase. But is it quite certain 


that this is the case? The writers and identified 
with the National Telephone Company's interests have 
recently been arguing against purc urging that the 
company should be left alone till 1911. With a keen 


appreciation of who provides the real opposition to the 
company, these articles also plead that no more licenses 
shall be issued to corporations—but that by the way. It 
is quite possible that the company has no intention of 
selling at all—I have shown that it can only do so at a 
loss—and that the plan is to amuse the Post Office with 
negotiations, luring it on week by week, mónth by month, 
and year by year by an apparent prospect of clinching a 
bargain, but never reaching that point. If all this time 
the Post Office declines to issue any more licenses to 
corporations on the plea that it is negotiating for the 
nationalisation of the telephones (it has already practically 
refused a license to Bournemouth ration on this 
ground), it is quite within the bounds of possibility that 
the parties will find themselves so close to 1911 that there 
will be no time left for the corporations or anybody to 
start effective opposition, and then the company’s most 
probable game—prolongation of its license and not pur- 
chase—will be won, and the public diddled once more. 
Once past the stage at which effective opposition may be 
set up, the Post Office must either buy the company, as 
provided in the license (which cannot be done in 1911 any 
more than in 1905, without making cheap rates impossible), 
or prolong its license. The moral of it all is that monopoly 
is bad, and that there ought to have been free trade in 
telephones from the very beginning. The remedy lies in 
adopting loyally and freely the recommendations of Mr. 
Hanbury’s Committee, and encouraging the corporations to 
compete, for the only effective opposition which the com- 
pany has ever met has proceeded from them. No dawdling 
negotiations should be permitted. If, when Parliament 
meets, the Postmaster-General is not prepared with A 
scheme, the idea of purchase should be shelved and the 
cudgels of opposition given the fullest play. 

The eagerness displayed to sell the telephones to the 
Post Office constitutes a thorough exposure of the hollowness 
of the outery against municipal telephone undertakings as 
being destructive of private enterprise. What is the 
Government but an exaggerated municipality labouring 
under the disadvantage of slow, uncertain, and ponderous 
procedure, with the further disability of not understanding 
the requirements of specific localities ; and what becomes 
of private enterprise once the telephones are transferred 
to it! It is extinguished, of course. 


Electrical Exhibition.—The Lighting Committee of 
the Islington Borough Council propose holding an electrical 
exhibition at the Hornsey-road baths from Feb. 27 to 
March 11 inclusive, provided the Council at its meeting 
to-day approve the scheme. We understand that the three 
largest baths will be utilised for the exhibition, which will 
inclade not only machinery in motion and all kinds of 
electric lighting, heating, cooking, and power appliances, 
but also electrical novelties of all kinds, electric fountains, 
illuminations, etc.; while the men’s large first-class bath will 
be used for swimming and diving entertainments, model 
yacht races, tripe on electric boats, musical entertainments, 
etc. The idea is to not orly attract intending consumers, 
but also the general public, thereby greatly increasing the 
value of the exhibition to the exhibitors as a medium of 
advertisement, 
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CORRESPONDENCE. 


“ One man's word is no man’s word, 
Justice needs that both be heard.’ 


MOVING-IRON INSTRUMENTS AS AFFECTED BY 
THEIR “MAGNETIC HISTORY.” 


SrR,—In view of the interesting figures given by Mr. 
G. F. C. Searle in his recent paper before the Institution 
of Electrical Engineers, it occurred to us to investigate 
the possible error introduced into the readings of moving- 
iron ammeters and voltmeters working at low magnetic 
inductions. 

It is well known that for many reasons it is of great 
importance to keep down the induction in instraments of 
this description when used for alternating currente, but it 
appeared possible that in the case of direct-current instru- 
ments the low inductions employed might introduce errors 
due to varying “ magnetic histories.” To determine this 
point, a low-reading Universal” moving-iron ammeter was 
tested, and calibration curves taken under various conditions. 
It may be noted that the induction in the moving iron in 
these instruments is kept exceptionally low so as to avoid 
frequency errors when used with alternating current ; hence 
it was thought possible that the readings might be effected 
by a direct-current overload. 

In the first place, the instrument was thoroughly 
demagnetised, and a set of up-readings taken. It was 
then again demagnetised, and a downward curve obtained. 
After this the instrument was overloaded to the extent of 
some 700 per cent., and another upward and downward 
curve obtained. It was found that the mean difference iu 
the reading, brought about by this exceptionally drastic 
treatment, was as follows: at full load, 5 per cent.; at 
two-thirds full load, 1 per cent.; at one-third full load, 
'6 per cent. 


It will thus be seen that the influence of the previous 


“ magnetic history can for all practical purposes be entirely 
neglected in this type of instrument as manufactured by us. 
Yours, etc, EVERETT, EDGCUMBE, AND Co. 


THE METRIC FALLACY. 


SrR,—In your issue of Dec. 2 you publish an article on 
the Metric Fallacy,” on which, with your permission, I 
should like to make one or two comments. 

The question is emphatically not one between scientific 
men on the one band and practical men on the other. It is 
true that the Decimal Association is supported by the 
majority of scientific men in this country, but names such 
as Sir William Preece, Lord Kelvin, Sir Andrew Noble, 
Sir Guildford Molesworth (president of the Institution of 
Civil Engineers), Mr. Alex. Sismens (president of the 
Institution of Electrical Eogineers) Sir Alfred L. Jones, 
Sir Hiram Maxim, Sir Douglas Fox, Sir Benjamin Baker, 
Lord Avebury, and Sir Wm. Ramsay, do not suggest mere 
professors and studente of abstract science. We have to 
deal in fact, with an agitation by practical men for a 
scientific M peur of weights and measures for, as your 

icle well puts it, the simplification of work and the 
getting of business. 

It is true that Sir Frederick Bramwell maintained the 
superiority of the existing system of British weights and 


measures over the much-belauded metric system,” and it 


is not a little carious that the British Weights and Measures 
Association should be so soon formed for the purpose of 
standardising and simplifying this British system. t me 
quote from their manifesto what they say of our weights 
and measures: “To architects and builders this confusion 
of quantities is most vexatious and productive of mis- 
understandings, loss of time and money. Similar absurdities 
exist in other trades." | 

If the contentions of Sir Frederick Bramwell are care- 
fully considered it will be found that he was protesting, not 
against the metric system, but against the compulsory use 
of decimals to the exclusion of vulgar fractions. A great 
deal is made of the conteation that in France the metric 
system has not entirely ousted all the old measures, and 
this is taken as an argument against the superiority of that 
system. It is true tbat in some parts of France the names 


of old weights and measures are still used, bat they are 
old names applied to metric measares. I think, however, 
that these arguments are beside the point. Our present 
system has been legalised in the British Islands for about 
80 years, and yet we have a list of about 50 “ customary,” 
or illegal, weights and measures still in use in this country. 


Is this to be taken as an additional argument against the 
British system of weights and measures? 

The American author referred to in the article appears 
to prove that Americans have no need of the metric 
system, and are content with our existing system of weights 
and measures. Let your readers judge for themselves. 
Within the last few years the United States have adopted 
a ton of 2,000lb., and have adopted a yard derived from 
the metre. This will show whether present-day business 
needs tend in the direction of decimalised weights and 
measures, in harmony with our universal scale of notation, 
or not. 

The concluding part of the article on the metric fallacy 
contains a curiously inaccurate deduction— the Latin 
races against the Anglo-Saxon.” Does the writer think 
that Germany, Holland, Norway, and Sweden are of no 
account, or that they belong to the Latin races! 

The majority of nations have adopted the metric system, 
and eyen America is no longer with us, inasmuch as, 
besides deriving her yard from the metre, and her pound 
from the kilogramme, the U.S.A. gallon, quart, and pint 
are all one-fifth smaller than our present ones.— Yours, etc , 

E. JOHNSON, Secretary, the Decimal Association. 
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FORTHCOMING EVENTS 


MonpDaAY, JAN. 9. 

Institution of Mechanical Engineers (Graduates’ Section). — 
Paper on A Mechanical Method of Discharging and Storing 
Grain, by Mr. A. O. Laird. 

TuxEspay, JAN. 10. 

Institution of Civil Engineers.—(And the llth)—At 8 p. m., 
Sir W. H. White will deliver au address, entitled '' The Recent 
Visit to the United States and Canada." 

Institution of Electrical Engineers (Glasgow Section).—At 
ipm Street-Lighting by Eleotrio Aro Lamps,” by Mr. H. B. 

x well. 


THURSDAY, JAN. 12. 

Institution of Electrical Engineers.—At 8 p.m., resumed diecus- 
sion on Mr. Adame's paper, The Comb.nstion of Dust Destructcrs 
and Electricity Works E»onomically Oonsidered,” and, time per- 
mitting, Mr. W. H. Booth and Mr. J. B. O. Kersbaw will present 
a paper on Fuel Economy in Generating Stations. 

FRIDAY, JAN. 18. 

Tramways and Light Railways Association.— At 8 p. m., 
„Overhead Equipment," by Mr. H. M. Sayers. 

Junior Institution of Engineers.—At 8 p.m.. The Theory of 
the Incandescent Mantle, by Prof, Vivian B. Lewes. 

Institution of Electrical Engineers (Manchester Students 
Section).— Electric Heating, by Mr. A. E. Jepson. 

Institution of Civil Engineers (Students Section). —'' Theory 
of Electricity and Magnetism,” by Mr. J. Swinburne, 


Jan. 27.— The following papers will be read at the Physical Society : 
Action of a Magnetic Field on the Discharge through a Gas,” 
by Dr. R. S. Willows ; '' Action of Radium on the Electric Spark,’ 
by Dr. Willows and Mr. J. Peck; The Slow Stretch in India- 
rubber, Glass, and Metal Wires when subjected to a Constan: 
Pall,” by Mr. J. Phillipe; '' Determination of Young's Modulus 
for Glass,” by Mr. O. A. Bell; and ''Some Methods for 
Studying the Viscosity of Solids," by Dr. Boris Weinberg. 


PERSONAL. 


The Worcester City Council have 8 Mr. Oyril M. Shaw, of 
Wakefield, eleotrica] engineer to the Corporation, at a salary of £400, 
rising by annual increments to £500. 

The Bridgend Urban District Oouncil have accepted the resignation 
of Mr. F. O. Williams, electrical engineer, who has received an 
important appointment in Natal. 

Mr. A. A. Blackburn, A. M. I. E. E., oar-shed superintendent of the 
Manchester Corporation tramways, has been appointed to the position 
of car-works superintendent to the Belfast Oorporation tramways, at a 
commencing salary of £500 per annum. Mr. Blackburn has been with 
the Manchester Corporation tramways for 24 years. He takes up his 
new duties on Feb. 1, 1905. 

On the occasion of the transfer of the Belfast Street Tramways to 
the Corporation, Mr. Andrew Nanoe, the general manager of the 


system for the pest 23 years, was presented by the staff aad 
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employós with his portrait, painted by Mr. Harry Douglas, and with 
an address in album form from the conductors and drivers, while Mrs. 
Nance reoeived three massive solid silver roee bowls with suitable 
inscriptions, accompanied by a beautifully illuminated address to Mr. 
Nance from the more prominent officials. 
Mr. Harold W. Seymour has been appointed car-shed superintendent 
to the Blackburn tramways department. 
' Mr. E. Banner has been appointed clerk of the works for the exten- 
sion of the Derby electrical tramways from St. Peter's street to the 
Market-place, and for the construction of a cross-over in Victoria- 
street, at a salary of £3. 10s. per week. 


APPOINTMENTS VACANT. 


Electrical Engineer, Hanley Corporation. Salary £300, rising to 
FN by annual increments of £10. Applications to Town Clerk by 
an. 1 


Junior Assistant, King’s Lynn. Oommencivg salary, £65 per 
annum. Applications to Borough Electrica] Engineer by Jan. 7. Bes 
advertisement in last issue. 

Assistant in Charge of Meter Department, Hammersmith. 
Oommencing salary, £2. 10s. per week. Applications by Jan. 18. 
See advertisement. 

Three Electrical Engineering Assistants, City and Guilde 
Central Technical Oollege. Salaries commencing respectively at £200, 
£150, and £150 per annum. Apply to Prof. Ayrton, Exhibition-road, 
London, S.W. See advertisement. 

Seoond Assistant Electrical Engineer, Bradford. Salary, £250 
perannum. Applications by Jan. 19. See advertisement. 

Improver, Stretford Urban District Oouncil. No premium required. 
See advertisement. 

eens Attendants. Wages, 20e. per week. Seo advertise- 
ment. 

Canvasser for a municipal borough. See advertisement. 

Switchboard Attendant, Carlisle electric light and power station. 
Salary, 25e. per week. Applications to the City Electrical Engineer 
by Jan. 10. See advertisement. 

Electrical Adviser. The Secretary of State for India has sanc- 
tioned the appointment of an adviser on electrical matters to the 
Government of India at a apart commencing st £70 per month, rising 
to £110. Private practice be allowed, but not for municipalities 
or oe boards, as it will be part of his regular duties to advise such 

68. 


LEGAL INTELLIGENCE. 


OBSTRUCTING THE TRAMS. 


Before the Borough Bench, John Padley, carrier, was summoned for 
driving a horse and cart in Belgrave-road in such a manner as to 
obstruct an electric tram. | 

The motorman deposed that on the day named he was going from 
the Olock Tower to Belgrave, when he noticed defendant, who was 
driving a carrier's van. The van was on the metals in front of the 
oar. Witness rang the bell very loudly several times, and defendant 
put his head round the corner of the tilt and laughed at him, saying 
** Don’t be in a hurry, boss." Defendant then drew off, but this was 
near Melton turn. and witness had to stop to pick up passengers. 
Daring this defendant drove in front again, and obstructed him for a 
considerable distance. Witness then took defendant’s name and 
address, and told him he would be reported. | 

A passenger corroborated. 

In the second case, the motorman of another car said the defendant's 
van obstructed him for a considerable distance. 

Defendant said that as to the first case three cars had just passed, 
and he did not dream that another was coming go soon. As soon as 
he heard the gong he drew off on to the road. He did not wilfully 
obstruct the trams on either occasion. 

He was fined 20s. in each case, or 14 days. 


COMPANIES MEETINGS AND REPORTS 


MANX ELECTRIC RAILWAY. 


A erat of this Company was held on Wednesday at the offices, 
8, d . Particulars of the report appeared in our issue of the 
rd alt. 


On the motion of Mr. Ernest Schenk, who presided, the report 
and accounts were adopted. The net earnings of the year were 
£13,538, and, after payment of the debenture interest, a dividend of 
23 per cent. on the preference shares, and placing £1,000 to the 
renewal fund, the balance of £780 was carried forward. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS. 


The ninth annual general meeting of the shareholders of the Douglas 
Southern Electric Tramways Company was held on Friday last in Man- 
chester. The report and statement of accounts showed that the Com- 
pany's season this year consisted of 134 days, as against 123 days last 
season, whilst the mileage run was 36,076'97, ae against 52,543 ‘77 last 
year, Notwithstanding the splendid summer, there had been a great 


falling off of visitors, caused by the crisis in the cotton trade, and the 
Manx season had suffered severely. It was a matter for congratulation 
that the receipts had kept up very fairly, being only £176 below those 
of lant season. The total receipts this season were £4,785, as against 
£4,961 in 1903. The net profit for the year was £1,681, as against 
£1,965 last year, which, added to £209 balance from last year, gave a 
total disposable balance of 21,890. The directors recommend a divi- 
dend of 6 per cent, upon the preference shares, which would absorb 
£1,568, and leave a balance of £332 to be carried forward, subject to 
directors’ fees. From and after Nov. 1, 1905, an additional payment 
a 5 per cent. of the gross receipts became due to the Marine Drive 
mpeny. 

The Chairman (Mr. T. J. Hutchinson), in moving the adoption of 
the report and balanoe.sheet, said Douglas, like other watering-places 
to which Lancashire people resorted, had suffered from the depressed 
state of the cotton trade. The shareholders of that Company might 
congratulate themselves that under the circumstances the depreciation 
in their receipts had been trifling. The weather during the summer 
was of the best, but, unfortunately, the people who usually kept the 
watering d pem going had not the money wherewith to enjoy them- 
selves. There was a slight increase in their working expenses, but 
theic equipment generally had been maintained at the highest state of 
efficiency. The directors recommended the payment of a dividend of 
6 per cent. per annum upon the preference shares, and the carrying 
forward of a balanoe of £332 to next year’s accounts. 

Mr. W. Davenport, who seconded the resolution, hoped that they 
Kon soon be in a position to make some return to the ordinary share- 

olders. 

A Shareholder wished to know whether a scheme could not be 
devised for amalgamating the Southern Electric Tramways and the 
Marine Drive Companies with a view to the curtailment of expenses. 

The Chairman ssid the question with regard to amalgamation was 
premature. 

The recolution was passed. 

Mr. W. Davenport was re-elected a director of the Company, and 
Messrs. E. Guthrie and Oo., chartered accountants, Manchester, were 
reappointed auditors. 


NEW COMPANIES REGISTERED. 


Bergtheil and Young, Limited.—Messrs. Bergtheil and Y: ung, 
12, Camomile-street, E. O., have converted their business into a limited 
company. The company will take over the business hitherto carried 
on by them as from Jan. 1, 1905, the following having become 
directors of the company: Messers. Arthur Bergtheil, Henry Wilson 
Young, Edward Bergtheil. 


Tramways Development Company, Limited. Capital, £100. 
Objects: to own tramways, railways, omnibuses, and vans, and to 
equip, maintain, and work the same by electrical, steam, horse, or 
other power, eto. No initial publicissue. Registered without articles 
of association. 

Rushwerth Bros., Limited.—Oapital, £30,000. Objects: to 
carry on the business of consulting and mechanical engineers, iron 
and brass founders, millwrights, brewers’ engineers, electrical engi- 
neers, plumbers, machinists, boilermakers, manufacturers of and 
dealers in lifting and hoisting machinery, stone, marble, and granite 
cutting, working, and polishing machinery, builders’ and contractors’ 
plant, hand, steam, and electric cranes, motors, eto. Registered 
office: Orane Works, Primet Bridge Foundry, Colne. 

John W. Sutoliffo and Co., Limited.—Oapital, £5,000. Otjects: 
to acquire the businees carried on at 7, Castle-street, Finsbury, E. O., 
as Hans Neumann and Co.; to adopt an agreement with A. Peltesohn ; 
to act as manufacturers’ agents; to trade in electrical and general 
supplies ; and to carry on the business of electrical, gas, and general 
engineers, eto. 

Manchester and Milford Engineering Company, Limited.— 
Oapital, £10,000. Objects: to carry on the business of mechanical 
Ha, geri ironfounders, ironworkers, tramoar, motorcar, locomotive, 
and rolling-stock manufacturers, makers of signalling Spp tele- 
graphs, telephones, eto. Registered office: 22, Oonduit-place, 
street, Paddington. 

Herbert Plumpton, Limited. —Oapital, £6,000. Objeota: to 
acquire the business and carry on at the Exce'sior Tool works, Liver - 

I- road, Warrington, the business of tool manufacturers, engineers, 
lronmasters, wire-drawers, galvanisers, iron and brass founders, elec. 
trical engineers, electric cable manufacturers, copperemiths, electricians, 
suppliers of electricity for light, heat, power, or otherwise, electric 
and other car manufacturers, etc. Registered office: Samuel-street, 
Warrington. i 

Meadows, Teeton, and Minshal), Limited.—Capital, £1,000. 

Objects: to acquire and carry on the business of W. A. Meadows and 
H. W. Teeton, as Meadows and Teeton, at 7-9, Albion-street, Hanley, 
as electrical and mechanical engineers, manufacturers of and dealers in 
electrical, magnetic, telegraphic, telephonic, and other appliances, 
suppliers of electricity, manufacturers of electric lamps and fittings, 
eto, Registered office: 7, Albion-street, Hanley. 
New British Electric Supply Company, Limited.—Capital, 
£2,000. Objects: to acquire the business of electrical manufacturers 
recently carried on by the New British Engineering Company, Limited; 
to adopt an agreement with Bergtheil and Young; and to carry on the 
business of electrical and mechanical engineers, sappliers of electricity, 
manufacturers of and dealers in all kinds of electric, magnetic, 
galvanic, chemical, and other appliances, etc. 

Mors, Limited.—Ospital, £15,000. Objects : to acquire English 

tents relating to motorcars of the Société Anonyme d' Electricité et 

"Automobiles Mors or others ; to manufacture and sell in the United 
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Kingdom and British colonies and dependencies motor-boats and 
accessories in accordance with such patents; to deal iu motorcars and 
accessories made by the Compagnie Francaise des Voitures Electro- 
mobiles, and to carry on the business of garage proprietors, motorcar 
and vehicle manufacturers, agents and merchents, electrical and 
general engineers, etc. Registered office: 55-59, Shaftesbury- 


avenue, W 
Liens Registered. 


North-West London Electric Supply Company. Limited, 
London, E.C.—Trust deed dated Dec. 7, 1904, registered Dec. 22, 
for securing £20,000 debentures (£10,000 issued). Trustees: A. H. P. 
Strickland and P. A. M. Hoare, bankers, 37, Fleet.street, E.O. 
O on the undertaking and all the property, including the 
uncalled capital. 

Neweastle and District Electric Lighting Company, Limited. 
Issue on Dec, 16 of a 4 per cent. debenture for £25,000, part of a 
series created Jan, 30, 1905, to secure not more than half the paid · up 
capital. Property charged : the company’s undertaking and property, 
present and future, except uncalled or unpaid capital (as a firet and 


floating security). Holders: Lloyds Bank Limited, Lombard-street, 
2 0n. trustees, Total amount previously issued of same series, 
1 


Bath Electric Tramways, Limited, London, E. C.— Trust deed 
registered Deo. 13, for £155,000 debenture stock. Trustees: Sir F. L. 
Robinson, of Campden-hill, 8. W., and H. P. Sturgis, of Leatherhead. 
Oharged on the tramway undertaking and all other assete, present and 
future, including the uncalled or unpaid capital. 

Buenos Grand National Tramways Company, Limited. 
A trust deed, dated Dec. 9, 1904, supplemental to a trust deed of 
Feb. 16, 1900, securing £700,000 conversion debenture stock (which 
includes £100,000 second preference debenture stock covered by the 
pe trust deeds, to be exchanged under the terms of the present 

eed for the same amount of conversion debenture stock), has been 
registered. Dates of resolutions authorising series—March 6, 1903 
(shareholders and 6 per cent. debenture holders) and March 11, 1904 
(second preference debenture stookholders and Board) Property 
: the company’s undertaking and all its conceesions, lands, 
tramways, premises, and property in the Argentine Republic. 
Trustees: the Trustees, Executors, and Securities Insurance Oorpora- 
tion, Limited, Winchester House, Old Broad-street, E.O. 

Electric Law Press, Limited (London).—lIesue on Deo. 8 of 
£200 7 per cent, debentures, part of a series created by resolutions of 
June 23 and Sept. 50, 1903, to secure £500, charged on the company’s 
underta and property, present and fatare, including uncalled 
v7 o trustees. Total amount previously issued of same series, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Coporto.— The Municipal Authorities require tenders for lease of 


their electric tramways. Tenders by March 165. 

Halifax.—The Corporation invite tenders for coal conveyors. 
Tenders by Jan. 31. 

» Paris.—The Under-Secretary for Post and Telegraphs, 105, Rue de 

rene requires tenders for accumulator batteries. "Tenders by 
an. 18. 

~ Algiers.—Tenders are required for the erection of an electrical 

plant at the Abd-el-Kader Fort at Bougie. Tenders to the Mayor of 

that plaoe by Jan. 17. 

Giurgu (Roumania)—Tenders are required for a concession to 
establish electric lighting in the town. Particulars may be obtained 
from the Mayor. Tenders by Jan. 28. 

Liria.— The Municipality require tenders for installation of electric 

lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 
= Caen (France).—The Prefect requires tenders for concession of a 
tramway from Ryes to Oaen via Oreully for goods and passengers. 
Partic from the Prefect of Calvedos, Caen. Tenders by Feb. 1. 
* Completion of Works.—A local authority in possession of powers 
for the electrio lighting of its area is open to negotiate with suitable 
persons for the execution and completion of the works. See advertise- 
ment in last issue. 

Grimsby.—The Corporation invite tenders for (No. 30) motors; 
(51) YE plant; and (32) 12 months' supply of stores. 
Tenders for 30 and 31 by Jan. 23, those for 32 by Feb. 1. Particulars 
in advertisement columns. 

Bradferd.—The Education Committee invite tenders for the 
lighting of the Dudley-hill new Oouncil Schools by electricity. Ten- 
ders to Mr. Tho. Garbutt, secretary, Education Offices, Manor-row, 
Bradford, by 10 a.m. on 9th inst. 

Port Elizaboth.—Me:srs. Davis and Soper, 54, St. Mary-axe, E. O., 

ts of the Municipal Corporation of Port Mlizsbeth, South Africa, 
invite tenders for various works in connection with the Oorporation 
electricity supply undertaking. Tenders by Jan. 16, 1905. 

Erith.—The Urban meant 5 págs gp da overhead line 

ipmen lea, etc. ; underground feeder cables, boxes, etc.; rota 
5 5 aud motor - booster; and main high and jos 
tension switohboards, cable connections, etc. Tenders by Jan. 9. 

Pudsey.— Oorporstion invite tenders for underground electric 
mains, eed etc. Specifications, eto., may be obtained on 
application to Messrs. Shepherd and Watney, consulting engineers, 
Greek.street-cham bers, Leeds, Tenders to the Town Clerk by Jan. 20. 

Education Committee invite tenders for the 
l Ightiog of King-street National School. Specification and 


erection of one 30ft. by 8ft. Lancashire boiler with down. 
heater, steam, exhaust, and feed piping, eto. 

bafore 10 a.m. on Tuesday, Jan. 24, 190 
clerk. See advertisement in last issue. 


form of tender may be obtained on application to Mr. O. F. McInnes, 
a d Works. Tenders to Mr. H. H. Brown, town olerk, by 
16th inst. 


London, N.—The Metropolitan Asylums Board invite tenders for 


installation of fire-alarms at Northern Hospital, Winchmore Hill, N., 
in accordance with plan and specification ) prepereo by Mr. W. T. 
Haren, eer M. I. M. E., engineer-in-chief. 

on Jan. 24. 


Tenders by 10 a.m. 


Swindon.—The Oorporstion invite tenders for the supply and 
e super- 
Tenders to be delivered 
5, to Mr. Robt. Hilton, town 


Ormskirk (Lanos.)— The Guardians invite tenders for the neces- 


sary apperatus for electric lighting at their workhouse, 5 
(Section 1) steam exhaust, &c., piping and erection of plant; (2) 
booeter ; (3) storage battery ; (4) wiring of buildings and underground 
cables. Tenders to Mr. Alfred Dickinson, olerk, 


Railway-road, 
Ormskirk, by 9 a.m. on 12th inst. 

Drax (near Selby).— Tenders are invited for electric light installa- 
tion, also electric pump, ete., capable of delivering 500 gallons per 
hour, at Read’s Grammar School. Apply to the headmaster, Mr. W. 
St. G. Drennan, at the School, who will supply all necessary particulars, 
Tenders to be delivered to Mesers. E. and T. Olark, solicitors, Snaith, 
R.8.0., clerk to the Governors, by noon on 28th inst. 

Johannesburg.—The Council invite tenders for Vignoles rails, 
fishplatee, angle steel guard-rails, bolts, nuts, coach screws, and dog - 
spikes. General conditions, specifications, and forms of tender may be 
seen at the offices of the Oouncil's consulting engineers, Messrs, Mordey 
and Dawbarn, 82, Victoria-street, Westminster, S. W., and may be 
obtained on payment of five guineas. Tenders by Jan. 26. 

South London Electric Supply Corporation.— The Directors 
invite tenders for theconstruction, supply, and ereotion at their works 
at Bengeworth-road, Loughborough Junction, S. E., of one 750-kw. steam 
alternator with pipe connections and sundry ironwork. Sealed tenders 
must be forwarded to the seoretary of the company, Mr. H. H. Boyer, 
T Loughborough Junction, S. E., before noon on 

an. 16. 

Shanghai. — The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 

ro forma contract is open to inspection by tenderers, and copies will 

supplied to applicants by the Oouncil’s agents, Messrs. John Pook 
and Co., 63, Leadenhall-street, E. O. Tenders by March 31, 1905. 

Plasencia. —Tenders are required for the concession for 10 years of 
the lighting by eleotricity of the town. Adjudication of tenders will 
take place on Jan. 28, and tenderers, if not appearing in person, must 
be represented by a duly authorised agent. The conditions of conces- 
sion are set out in the notice in the Gacela, which may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
street, E. O., any day between the hours of 10 a.m. and 5 p.m. 
(Saturdays, 10 a.m. to 1 p. m.). 

Copenhagen.—The Publio Lighting Office of Oopenhagen invite 
tenders for the installation of a central electrical station at the Valley 
gasworks in accordagve with conditions and drawings which can. be 
inspected at the Ostre and Valley Gasworks, or obtained therefrom on 
payment of £1. 28. 3d., which will be returned provided a tender is 
sent in in due time, accompanied by the drawings, eto. Tenders must 
be sent in to the Director for Public Lighting, 225, Vestre Boulevard, 
Copenhagen, by noon on Jan. 23. 

Melbourne.—Tenders will be received at the office of the Deputy 
Postmaster- General until noon on Feb. 7 for the supply and delivery 
of (1) 5,500 trunk-line multiple jacks, in strips of 20 ; (2) 1,320 yards 
of 64-wire wool-insulated switchboard cable. Specifications may be 
seen at the General Post Offices at Melbourne, Sydney, Brisbane, and 
Adelaide. Tenders, endorsed '' Tender for ——-,” as the case may be, 
addressed to the Deputy Postmaster-General, Melbourne, may be 
deposited in the tender-box at the General Post Office, Melbourne, or, 
if sent by post, must be prepaid and registered. The deposit to be 
enclosed with the tender is 5 per cent. on the total amount, 

Johannesburg.—The Municipal Council are prepared to receive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting enginecrs, Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, S. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Consult 
ing Engineers’ Offices in London, and may be obtsined on payment of 
five guineas, which will be returned on receipt of a bona fido tender. 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs, Mordey and 
Dawbarn, 82, Viotoria-street, London, 8. W., and must be reoeived by 
them not later than March 6. The Council will not be responsible for 
apy expenses incurred in tendering. 


RESULTS OF TENDERS. 


Aberdoen.—The Town Council have accepted the tender of Messrr. 
Babcock and Willcox for shifting boilers at Cotton-street and fitting 
them with chain-grate stokers, etc., at £870. 


St. Andrews.—The power station having been completed, the 
Electric Supply Association have now begun to lay their electric 
cable. The Lighting Committee of the Town Oounoil are negotiating 
for the laying of a special cable with the view of eventually adopting 
electricity for street-lighting. 
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BUSINESS NOTES. 


TRACTION. 


Derby.—The oontractora have promised to complete the Market- 
placo route by the 17th prox. 

Lancaster.—The Electricity Committee are considering the advis. 
ability of establishing a motor omnibus service. 


Newoastle.—The Tramways Committee have decided to recommend 
the Corporation to proceed with the Shieldfield extension. 


Eastbourne.—An enquiry has been held into the application of 
the Town Oouncil for a loan of £1,850 for two additional motor buses. 

Ilford. — Referring to our note last week, it has been decided to put 
by half the profits year by yeer and devote the other half to the 
general rate. 

Perth.—The Oorporation have received sanction from the Secretary 
for Scotland to the raising of a loan to defray the cost of the additional 
plant at the electricity works for supplying power for the tramway. 

Musselburgh.—The controversy upon Sunday running has led to 
& tentative arrangement, the Corporation giving their sanction for one 
year, on the expiration of which they will be guided by the experience 
gained during that period. 

Bath —The directors of the Bath Electric Tramways, Limited, have 
declared a dividend at the rate of 5 per cent. per annum upon the 
cumulative preference shares, calculated from the due dates of the various 
instalments to Deo. 31, 1903 


Halifax. —The Corporation are about to resume the direction of its 
parcel traffic, which for the past two years has been undertaken by 
a contractor. Telephones are to be installed at each Id. stage to 
cone communication with headquarters, the estimated cost being 

The Metropolitan. —The electric service from Baker-street to Harrow 
was euccessfally inaugurated on Saturday. The first train ran from 
Baker-etreet at 8.55, and the last at 5.34. There will still be steam 
trains running on the line uatil the whole has been electrified, but in 
Ps course of a few days the mejority of the trains will be electrically 

rivea, 

South Shields. —The Tramways Committee having had under con- 
sideration the replies received from 62 towns as to whether the work of 
constructing the lines had been carried ont by contract or by workmen 
employed by the Corporation direct, the committee decided to adhere 
to their resolution, reeommending the Council to advertise for tenders, 
and this has been approved by the Corporation. 


Crewe.—Several promoters are suitors for the privilege of installing 
a tramway, and as the Corporation expect to make a good thing out of 
iv by sup ying the current, they will heehee approve one of the 
schemes ; but they have informed Dr. Rhodes, of Manchester, who 
asked the Council to support a private electric tramway company, and 
Mr. S. Jackson, who offered to promote a service of steam motor 
omnibuses, that the Council cannot give their sanction. 


Kirkoaldy.—At the meeting of the District Oommittee on Saturday 
the Wemyss tramway provisional order was approved. Petitions in 
support of the scheme were read from the adjoining hs. The 
tramways are to cover a distance of about eight miles from Kirkcaldy 
to Leven, and only about two miles will be on the public road, the 
remainder being within the domains of Mr. Wemyss, of Wemyss 
Castle, Private enterprise is responsible for the undertaking. 


Maidstone. —The Corporation adopted the following resolution after 
considerable discussion: That the sum of £25,000, authorised to be 
raised by Section 75 (1) of the Maidstone Corporation Light Railways 
Order, 1903, be borrowed from the Royal Insurance Company, repay- 
able within & pos of 40 years by equal yearly instalments, the rate 
of interest to be £4 per annum, payable on the outstanding balance of 
principal due, and that the common seal of the Corporation be affixed 
to the mortgage deed." 

Radoliffe, —The Radoliffe New-road section of the Radcliffe tram- 
ways system, which was i-o van and formally inspected on Tuesday, 
was opened for traffic on Wednesday. Two decorated cars left White- 
field with members and officials of the town couucils interested. The 
destination of the oar was Radcliffe Bridge, and there was a large 
crowd awaiting its arrival. This ig Ea of track will give through 
travelling facilities from Radcliffe to Bury, Manchester, and Salford. 

e T Corporation supply the service of cars, and the Radoliffe 
Council the current. 

Central London Railway.—A breakdown at the Bank Station on 
Wednesday occasioned considerable inconvenience. The mishap occurred 
through the motor of an empty train, which was being shunted from 
one road to another, leaving the metals at the cross-over. Some 
difficulty was experienced in replacing the engine on the track, and 
for eome time no trains ran beyond the Museum Station, where the 
next shunting place is situated, the buses reaping a harvest during the 
interval. The whole line was cleared, however, in time for the home- 
ward rush in ths early evening, 


Electrical Machinery for Japan.—Lsst week a special train 
consisting of 42 wagons left Dick, Kerr, and Oo.'s Preston works, 
carrying 250 tons of electrical machinery being shipped in conneotion 
with that company’s contract for the complete equipment of the Tokyo 
Denki Tetsudo Kabushiki Company's tramways. This tramway 
system, when finished, will cover over 60 miles of line and operate 
some 250 cars. The complete installation is being carried out by Dick, 
Kerr, and Oo., under the supervision of a staff of their engineers, and 
itis surprising to learn that the only effect the war has had on the 
progress of the work is in connection with the transportation of the 
machinery from Yokohama to Tokyo, the railway being congested with 
war material. 


. occasion. 


Mexborough and Swinton. —The Mexborough and Swinton 
Tramways Oompany, which was inoorporated in 1 has deposited a 
Bill for next session, under which Parliament will be asked to grant 
an extension of time for three years from Aug. 8, 1905, within which 
to complete the tramways duly authorised. This extension of time 
extends to the tramways authorised in the urban districts of Rawmareh 
and Greasborough, which were sanctioned by the Rawmarsh Urban 
District Council ( ane hy Act, 1900, whose powere have been trane- 
ferred to the company, e Bill also proposes to empower the com- 
pany to issue any portion not exceeding £75,000 of their authoris d 
capital of £150,000 as preference shares," bearing interest at 6 per 
cent, per annum. e 

Belfast. —In connection with the formal handing over of the tram- 
ways undertaking by the company to the Corporation, a luncheon was 
given to several members of the Corporation and officials of the com- 
pany by the directors in the Grand Central Hotel on Saturday after- 
noon, when complimentary speeches were exchanged. Mr. J. Barber 
Glenn (secretary of the company) took a philosophical view of the 
tranefer, remarking that when the timeallotted by the Act for handing 
over the undertaking came it was worse than useless to repine, and as 
he had to part with the control of the system to the municipality, he 
cordially did so, and wished them all possible success. He believed 
that under the administration of their committee, presided over by 80 
experienced a business man as Sir Daniel Dixon, and with the invala- 
able help of the manager (Mr. Nance), they could not avoid achieving 
success. 


Aberdare.—On Monday a statutory meeting of the Urban District 
Council was held to psss a resolution in support of the parliamentary 
Bill for the construction of an eleotrio tramway from on to 
Cwmaman and Ospooch and the erection of a refuse destructor. Mr. 
E. M. Hann, general manager of the Powell Daffryn Oollieries Oom- 
pany, and chairman of the Parliamentary Oommittee, moved the 
formal resolution in favour of the Bill. He explained that the dis- 
crepancy in the original figure of £62,000 and the present figure of 
£95,000 was due to additional schemes haviog been included in the 
Bill, apart from the tramway. There is also the extension to Capooob, 
the cost of which will be £6,000. The bridge at Aberaman and the 
diversion of the road would have to be cerried out apart altogether 
from the present scheme, The cost of this had been put down at 
£5 116, but of this the County Council and the Powell Daffcyn Osm- 
pany would pay £3,356., After some discussion the motion ws 
carried, and the scheme will now be proceeded with, su5jeot to the 
sanction of a public meeting. 

Fire and Water Proof Dynamos.—The following incident, which 
occurred recently in the United States, testifies to the extent to which 
modern well-made electrical machinery will stand ill-neage. The New 
England Building at Oleveland, Ohio, is electrically lit throughout by 
a plant consisting of three Westinghouse 62:5 kw. engine-type gene- 
rators, installed in the basement, which, through some carelessness, 
recently became the scene of a rather serious fire. The heat to which 
the machines were subjected was sufficient to completely burn away the 
insulation on the outside of the field coils, and for an hour they were 
played upon by six hose pipes. Within an hour of the extinction of 
the fire the first of these machines was oriy n e full load, and 
avother followed suit in a short time, the two desling with the entire 
lighting of the building. that under normal conditions was negotiated 
with three machines. ith the exception of the outer layer on the 
field coils, which was burnt away, the insulation was fireproof, and 
easily withstood a heat that was sufficient to burn and blister the 
peint on the frames, The two elements most fatal to electrical machinery 
were thus resisted in a manner quite beyond expectation, which speake 


eloquently for the quality of the manufacture. 


Motoroars.—A writer in the Manchester Guardian thus sums up 
the position of the British motorcar industry : ''The British motor- 
oar maker is a little too apt to assert that if only the British investor 
would move capital all would be well It is possible that in the later 
phases of development the industry has been hampered by want of 
capital, but capital will be for:hooming when we pass from the stage 
of the pleasure car to the more permanent and more remunerative 
industrial osr. A pleasure car is subject to the whims of fashion, and 
is no way a sure guide to the future. The fluctuations in the trade 
done by various motorcar manufacturers demonstrate this. But the 
moment when industrial motorcars become practicable and economical, 
we may rest assured that the British investor will be equal to the 
At all events, the rise of the British motorcar industry 
during the past five years is one of the most striking events in con- 
temporary commercial history. There are as yet a good many loose 
ends to be drawn in, and more eftective combined action on the 
of the makers is desirable, but the growth, such as it is, reflects the 
greatest credit upou British makers. The Oomte De Dion said in 


1896: ‘We(the French) have got this trade, and we mean to keep 


it. It is of no use your trying. You may try, but you will 
never beat us,’ All honour to the French and German makers for 
what they have done. We are not jealous of their success, Our 
congratulations are hearty and sincere. But the British engineer, the 
British mechanic, and the British business man, when once they have 
taken hold of an industry in earnest, do not easily let go. The motor- 
car industry of Great Britain has come to stay ; it is growing rapidly ; 
year by year it extends its activities in new directions ; its future is 
bright ; and under our present system of free trade it has the world's 
market at ite disposal. 

Westinghouse Turbine.—A memorable incident of the morning 
following the close of the St. Louis Exposition was the formal shut. 
down and inspection of the 600-h.p. Westinghouse steam-turbine 
generating unit in the Palace of Machinery, after a continuous run of 
over 5,962 hours—a remarkable performance in the history of the 
steam-turbine, This machine was started on its long run at 9,20 
o'olock on the morning of Monday, June 20, shortly after its installa- 
tion at the Fair, and was stopped at 11. 52 o'olock on the morning 
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a goods traffic might be carried on. It is pointed out that land 
is comparatively sep the outskirts, and that it would pay manu- 
facturers to erect wor 

where a through connection sould be made by means of a short siding 
for the works. They would thus have the advantage of a cheapened 
transit of goods, as compared with the present high railway rates. It 
is not un 
way along the docks will be electrified and joined to the tramway, 
thus forming a circular system. 
given consideration to this question of electrification, and 
taken to look further into it if a feasible scheme ie devised. The 
vehicles for the new tramways would be merchandise cars of tbe 
American type, each constructed to carry 15 or 20 tons. 
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of Friday, Dec. 2, During the 64 months that the unit was 
in operation it supplied current for light and power through- 
out the Westinghouse exhibits in the Palaces of Machinery, 
Electricity, and Transportation. Mr. O. F. Foster, chief operating 
engineer of the Exposition, Mr. H. M. Holman, supervising engi- 
neer at the Government Exposition gas engine tests, formerly president 
of the St. Louis Board of Pablic Works, and a number of Westinghouse 
representatives, including Messrs. Wallace Franklin, of Detroit, O. O. 
Ohappelle, of Ohicsgo, and W. K. Dunlap, managing director of the 
Westinghouse exhibits, were present when the engine was stopped. It 
was found to be in perfect condition, and there were no signs of wear, 
the still retaining the tool marks as they had come from the 
shops. There have been at least two instances on record in America in 
which piston engines have been run continuously for about the same 
length of time as that of the record run of the Westinghouse turbine. 
The remarkable featu:e of the turbine run, of course, was the main- 
tenance under load of a speed of 3,600 revolutions a minute for such a 
long period. From 8. 30 o'clock in the morning to 10.30 o’olock in the 
evening, the load carried throughout the Exposition varied from 26 per 
cent. underload to 25 per cent. overload. The total number of revolu- 
tions almost touched the billion mark, according to the American 
system of notation—viz., 855,792,000. 


London Road Car Co.—The manager of this company, Mr. Daff, 
stated to an interviewer the other day that in less than four years he 
expects motor omnibuses will be running over all the routes at present 
traversed by the company’s vehicles, and other routes as well where 
steep gradients or other difficulties have rendered horse haulage an 
impoembility. The change will be begun at once, and will continue 
until the entire system is converted. It will be carried out as rapidly 
as possible, Work has already been begun on the first batch of 50 
omniboses, and contracta for the motors and frames hive been placed 
with three English and two Continental firms. The bodies of the 
vehicles will be built by the company at its own works, where their 
existing rolling-stock has been constructed. Exch motor built will 
dieplace about 15 horses. The new vehicles will cover a daily N 
of 100, instead of 70 or 30, as with animal haulage. In less than six 
months the company expects to have displaced 700 horses A com- 
perison of the cost of running of the two classes of vehicles is in favour 
of the mechanical method. Repairs will cost less because the body of 
the car will sit on a solid frame, and not on four springa a3 now. Mr. 
Duff intimated his opinion that the cars will be worked as cheaply by 
petrol ss with horses, while he looks for the earning power to be 
increased by 60 per cent. The latter calculation is bised on 
the experience the company has gained from the experimental 
running of the four motor omnibuses which have been for 
some time on the road from Shepherd’s Bush to Oxford-circue. 
Most of the omnibuses which have been already ordered will have a 
carrying capacity of 52 or 34, as compared with the 26 for which the 
existing vehicles are designed, but there will also be smaller ones to 
accommodate 14 passengers without roof seats. These will be used on 
routes where there may be very steep gradiente or where public 
necessity does not oall for the larger car. It is estimated that 350 
motor omnibuses will suffice to acoommodate the traffic which is now 
dealt with by the 466 horsed vehicles which the company has aniy 
running, but apart from the reduction in numbei street congestion will 
be relieved, as each motor will take up considerably lees space than a 
horse omnibus. The first of the new vehicles will probably be put 
on the road about the end of February, and the 50 cars now being 
built will all be delivered by the end of May. The Shepherd’s Bush 
and Oxford-circus route will be the first favoured. 


Liverpool —Under their Bill the Corporation are seeking powers 
to construct lines of electric tramway from the docks for the con- 
veyanoe during the daytime of merchandise to various parts of Lanca- 


shire on the lines of the South Lancashire Electric Tramways Com- 


pany. If the necessary permission is granted, it is proposed to 
construct one of the lines connecting with the docks at the South - end 
of Liverpool, and the other at Bootle connecting with the North 
Docks. The Royal Southern Hospital is situated on the route, and it 
is reported that the proposal has been received with some alarm by 
those responsible for its management, on the ground that the noise of 
the traffic would have a detrimental effect upon the patients, and that 
during the administration of ap:esthetics in operations it would be 
absolutely dangerous. The tramway authorities, on the other hand, 
state that there is no reason to fear any such annoyance or ill e ffeots 
from the proposed service. It is pointed out that it would be 
impossible to deal with the merchandise from the docks aud trans. 
ship it to various parte of Lancashire duriog the mE de on the 
ordina ger tramlines, The night traffio would be too costly, 
and further, there would only be an interval of four hours 
in which to work the traffic, and as a rule mach of the 
repair work to the lines is carried out during the night.time. As 
an alternative the tramways authorities are desirous of construoting 
lines quite & from the passenger lines to deal with the merchandise 
from the do For years leading Liverpool merchants have agitated 
for some method by which goods could be transferred straight from the 
ship in dock to vehicles which would distribute them in the various 
districts, and thus avoid repeated handlings, with their increased cost, 
to say nothing of railway delays. Since theadvent of that fine service 
belon to the South Lenosahirs Tramways Company this desirable 
end has rendered easier of accomplishment. It is considered that 
once a through connection from the dooks to the South Lancashire 
Company's system at Knotty Ash is made, a new industrial era will 
begin to open up. The area to be served is an enormous one, The 
South Lancashire Company's system at present embraces a very 
extensive mileage of street tramwaye, tapping all the busy manu- 
facturing centres in the county, like Bolton, Warrington, Leigh, 
Atherton, Blackburn, etc., and taking into account the connec- 
tions with other tramway systems bordering on to Yorkshire, 

are at present about miles of street tramways over which 
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in positions adjacent to the tramways, and 


ely, if the project is carried through, that the line of rail- 
, have 
ve under- 


The Dock Board, it is re 


LIGHTING AND GENERAL. 


Wimbledon.—Large extensions to the central-station plant are 
under consideration. 

Barking.—Application is to be made for a loan of abort £9,000 
for electric supply extensions. 

Sale of Plant.—Particulars of a ssle of a 25-h. p. compound under- 
type engine will be found iu another column. 

Shipley.—The Urban District Council are experimenting with the 
idea of extending the arc lighting in their streets. 

Finchley.—The Urban District Oouncil have fitted and opened an 
electrical showroom at 3, Market parade, East Fiachley. 

Halifax. — About two miles of streets in the centre of the town are 
lit by electricity, the cost being at tke rate of £849 per mile. 

Gloucester.—The City Council have approved of a scheme for the 
extension of electric lighting at an estimated cost of £15,000. 

Frizington —The Arlecdon and Frizington District Council have 
asked Mr. Rook, of Workington, to report on the cost of a scheme of 
electric lighting. 

Removal. — Messrs.  Ohas. F. Qaicker and Oo., electrical, 
mechanical, and consulting engineers, have removed their offices and 
stores to 515, Euston-road. 

Hull. —The street-lighting now consists of 24 arc lampe, 20 -ampere 
Nernst lamps, and 24 J ampere Nernst lampe. The aro lamps are of 
1,000 c.p., and cost £22 per lamp per annum. 

Tonyrefail.—The electric lighting undertaking at Tonyrefail was 
formally inaugarated on Tuesday by Mr. Godtrey Clark, J.P., Talygern, 
chairman of the Llantrisant District Council. 

Electric and General Investment Co.—The warrants for the 
interim dividends on the 6 per cent. cumulative preference shares and 
of the 10 per cent. per annum on the ordinary shares of this company 
have been posted. 

Edmundson's Electricity Corporation. — The directors have 
declared an interim dividend of 5 per cent. per annum on the 
ordinary shares of this company, payable on 14th inst., for the half- 
year ended Sept. 30, 1904. 

Clyde Valley Power Co. —The equipment of the generating station 
at Yoker is nearly completed, and current will probably te shortly 
available for distribution. The Motherwell generating station will be 
at work a few months later. 

Shrowsbury.—The Town Oouncil have agreed to a preliminary 
expenditure of £508 on extension works in conneotion with the . 
electric lighting undertaking. The estimated cost of the farther 
extensions will be approximately £5,295. 

Barnstaple.—The engineer reported at the last Town Oouncil 
meeting that since the last meeting he had received application for 
light equal to 155 8-c p. lampe. It was resolved that application be 
made for permission to borrow a further sum of £3,000 for the purpose 
of extension of the lighting. 

Loughborough.—The Corporation are notifying that they are 
prepared to supply electrical energy for the purposes of general supply 
to ordinary consumers in the streets through which distributing mains 
have been laid. The prices to be charged until otherwise determined 
are as follows: for lighting, 6d. per unit; and for motive power, 
24d. per unit. 

Rotherham.—The electric lighting was suspended for two hours 
recently owing to the fusing of a cable. The electricity department 
took prompt steps to locate the failure, and just before eight o'clock 
the service was restored. This is the first oocasion an accident of the 
kind has occurred, although the works have been in operation for 
sbout three years. 

Leeds.—In the course of a few weeks’ time the chief 1 
thoroughfares for a radius of one mile from the centre of the city wi 
be lighted by electricity in place of gas. The present number of aro 
lampe will be nearly trebled, and the Oorporation propose to reduce on 
and after March 25 next the prices of electrical energy supplied for 
lighting purposes to large consumers. 

Kettering.—The current was switched on for the first time at the 
Trades Olub on Ohristmas Eve in the presence of several representatives 
of the Urban Oeuncil and members of the club and affiliated bodies. 
The contract for the wiring was in the hands of Messrs. Thompson and 
Oo., of Wellington-street, Kettering. Altogether 72 lights have been 
installed with a total power of 18 amperes. 

Dewsbury.—The users of the telephone in the district are called 
upon to pay £10 per annum for a similar service to that for which 26 
or £6 18 charged in other towns where competition with municipal 
schemes has to be faced, and it is suggested in the local Prees that the 
present area covered by the Dewsbury telephone exchange is large 
enough to make a local echeme self-supporting. 

Heckmondwike.—The Urban District Council are making a 
feature of street electric lighting, the cost being the same as that 
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for gas. About one-third of the street lamps are lighted by eleo- 
tricity, and although there is a diversity of opinion as to whether 
incsndescent gas or electric light is the more effective, so satisfied 
are the authorities with the arc lamp illumination that they contem- 
plate an extension.— Yorkshire Post, 

Arbroath.—An agreement has been come to between the Arbroath 
Electric Light Committee and the Empire Electrio Lighting Company, 
Limited, London, with a view to the introduction of the electric light 
into the town, so that nothing further requires to be done except the 
execution of the formal deed after it has been approved of by the Board 
of Trade. The company are to start operations immediately after they 
obtain possession of the site for the works. The ground will be avail- 
able on May 28 next. 

Liege Exhibition.—Further information has now been received 
from the Association of Ohambers of Commerce of the United Kingdom 
to the effect that, in consequence of applications which have been 
made by intending exhibitors, the British Oommissioner-General is 
negotiating with the authorities for an extensive inorease of space for 
British exhibits in the machinery hall, and he is, therefore, in a 
position to reoeive further applications for the display of machinery in 
motion. The Oommissioner-General is Mr. Thomas Cope, to whom 
all applications for space should be addressed at the Bntieh Oommis- 
sioner-General’s Office, 54, Great Tower-street, London, E. O. 


Grimsby.—We are informed that, owing to the general satisfaction 
given by the installation of electric light and power for sterilising and 
cautery app in the operating theatre of the Grimsby and District 
Hospital, the Management Committee have decided to entrust the 
lighting of the nursee’ ms and waiting-hall to their former con- 
tractor, Mr. D. J. Dolby, 59, Victoria-street, Grimsby. Mr. Dolby has 
jast completed a contract for the electric lighting of the Union of 
London and Smith's Bank, Limited, Victoria-street, and manager’s 
residence, comprising 130 lights. The installation is in solid.drawn 
steel conduit, with draw-in boxes, the conductors being drawn after 
the plastering was completed. The fittings for the mansger’s residence 
are of the latest designs in wood by Mesers. Henry Limited, London. 


Glasgow.—The current supplied by the Corporation in November, 
1901, was 18 per cent. above the total of the corresponding month of 
the previous year. The supply shows an increase of 73 per cent. over 
the amount supplied in November, 1903. The motors already con- 
nected or in process of connection aggregate 7.500 h.p. Most of these 
are of small size, only about six exceeding 50h.p. Early this year 
two three-phase electric generators, driven by steam-turbines of 
4,000 h.p. each, will be installed at Port Dandas, and one direct- 
current plant of 2,000 h.p. in the South Side station. The three-phase 
generators will supply electric power at high pressure —6, 500 volts— 
and this will be transmitted to sub.statione, where it will be trans- 
formed to direct current at 500 volts (as in the case of the tramway 
supply) for distribution to consumers for power and lighting. 


India —Indian Engineering notes that sanction has been accorded 
to an expenditure of over one lakh of rupees for the supply of electricity 
to the house, etc., occupied by the Esst Indian Riilway Company's 
servants at the Jamalpur Station. The work will be completed before 
June next. With regard to the electric inatalletion at the Government 
Press at Madras, our contemporary s:ates the value of the electric 
pleut introduced in July, 1905, at Rs 80,000. This electrical plant 
was obtained to improve the method of lighting the whole establish. 
ment, and to give power in several departments which the steam- engine 
could not do. The installation consists of two water-tube boilers, three 
steam dynamos, nine motors of various sizes for driving the machinery, 
one constant-current transformer for electrotyping, 525 lamps, and 
four fans. The incandescent lampe are of 16 o.p., and have been 
installed throughout the Press. 

Bread without Flour.—On Wednesday the Shredded Wheat 
Company, Eastcheap, gave a demonstration at 223, Tottenham Court- 
road of the process by which they transform grains of wheat into 

atable and nutritious biscuits and cakes, which being so easily 
igestible, might be specially recommended to invalids and children. 
The process is a particularly clean one, and its interest for us centred 
upon an electric heater, in which the shredded wheat is cooked during 
four minutes after it has emerged from the shredding machine, The 
latter consists of a hopper, into which are placed the grains of wheat, 
which have previously been cleaned and boiled for half an hour. 
Thence they fall between two rollers of hardened steel. One of these 
is smooth, the other grooved ; the wheat is pressed into the grooves, 
and removed from them automatically by a set of needles, The wheat, 
in the shape of thin threads, falls into a tray, which conveys it to the 
oven aforementioned. 

Bridlington.—The Council have adopted a report by Mr. Beckett, 
borough electrical engineer, on public lighting, showing the average 
price of 36 towns per lamp and the proposed charge in Bridlington. 
‘The average cost per annum of an arc lamp is quoted at £20. 193. 6d., 
the proposed charge being given at £15; average cost of Nernst lamp, 
proposed charge, £5; average cost incandescent 120-watt £7, pro- 
posed charge £5; average cost of incandescent 90-watt £4. 15s., 
proposed charge £4; average charge incandescent 60-watt £3. 10s., 
proposed charge £3. At tbose charges Mr. Beckett proposed in the 
report to introduce 32 arc lamps (660 watts), 15 Nernst (120 watts), 

incandescent lampe (120 watts), 197 incandescent (90 watts), and 
113 incandescent (60 watts), the total cost being estimated at £2,107, 
and the total candle-power 43,703. The report finally pointed out 
that the Oorporation were at present paying £1,349 for gas lamps with 
& total candle-power of only 8,384. 

“Maxim” Aro Lamps. —We are informed that, after severely test- 
ing 12 different makes of arc lamps, the Underground Electric Rail- 
ways Oompany of London have placed an order with the Sir Hiram 
Maxim Electrical and Engineering Company for a very large number 
of Maxim D / Traction Circuit arc 1 These ps are 
intended to burn five in series on 550 volts direct current, and are 


provided with self-contained line and substitutional resistances and 
automatic cut-out, and an isolating switch by which one lamp can be 
trimmed or examined while the other four are burning. The m i 
chamber is completely separate from the resistance, and the over-all 
length of the lamp is only 28in. A full trim of carbon, 12in. 12 milli- 
metres top and bin. 12 millimetres bottom, lasts 90 hours with single 
enclosure globe, and the carbon left in the top holder in jast long 
enough for the bottom holder for retrimming. The isolating switch is 
operated by means of a key inserted through a watertight self-replacing 
latch in the case. 

Wrexham.—The electrical engineer's last report contains the 
followiog figures: November, 1904 : Used for tramways, 18,444 units ; 
used for lighting, etc., 34,711—total, 47,155. November, 1905: Used 
for tramways, 11,962 ; used for lighting, etc., 28,716—total, 43,678. 
Total number of consumers, November, 1904, 152 ; November, 1903, 
124. During the past few days seven consumers had been connected, 
and 14 applications were on hand. The distributing cables had been 
laid from the works along Willow-road, Wrexhem Fechan, part of 
Bennion-road, Salisbury-road, Percy-road, and part of Talbot-road. 
The trench cutting was rendered more expensive owing to the employ- 
ment of men out of work. The work of connecting consumere’ 
premises and public lampe was being proceeled with. The minimum 
charge to consumers on the easy payment system is to be discontinued 
during the summer months, and current consumed and meter rent 
only will be debited. The next sections of the mains extension will be 
(1) along Ohester-road to Neville.street, (2) Chapel-street, Poplar-road, 
and Rusbon-road. 

Bradford.—The Electricity Committee of the Oorporation have now 
mad the report of the city electrical engineer (Mr. A. 8. Blackman) 
on the subject of the distribution of 1 Mr. Blackman recom- 
mended (1) that the tramway distribution cables should be angmented 
as soon as possible upon the present system of supply, with the exoep- 
tion of the Leeds-road and Stanningley and Manchester road routes, 
for the supply of which sub-stations fed by high-tension three-phase 
current at 800 volts pressure should be employed; (2) that mains 
extensions outside the area supplied by the existing consumers’ network 
should be carried out upon the three-phase system for both transmission 
and distribution, and that the introduction of this system should be 
made at once, commencing with Wakefield- road; (3) that the high - 
tension current should for the present be generated by means of plant 
installed in the works for stepping up the low-tension continuous 
current, The summary of the contemplated expenditure was: for the 
tramways distribution, including a spare 5CO-kw. feeder laid into each 
sub-station, £26,185 ; for high-tension feeders for general supply to 
Wakefield-road, Park.avenue, and O:ley.road, £4,432; for trans- 
forming plant at the works, 210, 250 total, £40,867. Binos the 
report was first presented a deputation from the committes has visited 
Newcastle, Dublin, and Erith to investigate the working of systems 

similar to that recommended by Mr. Blackman. 


Retford.—The Mayor of Retford has said, according to the Lincoln- 
shire Mercury, there was no doubt in his mind that a system of electric 
lighting and power was of the first importance for Retford. Referring 
to arguments used against it at the Tradere’ Association meeting, he 
said ic was an absurd mis-statement to say that the rich people wanted 
it for their own special benefit. They could supply their own require- 
ments, as some had already done, without any difficulty, but if Retford 
was to hold its own and keep abreast of the times, there would have 
to be an electric installation forthe public use. It was more especially 
useful for small users of power. a residential town it was also 
important to them, and he did not think they could afford to lag 
behind in these days of advancement. They saw small places with 
from 5,000 to 6,000 inhabitants adopting electrical supply, and in an 
agricultural town like Stamford it had been a success. would, he 
thought, be detrimental to Retford if it remained without a supply of 
electrical power and light, and he thought the Town Council committed 
& great blunder when they refused to adopt the very reasonable scheme 
put before them by Mr. Mountain. It would not have been a burden 
to the town, but a source of profit, although, of course, it would not 
begin to pay the first year. He looked upon it as 4 serious blunder, 
and it only showed the weakness of municipal government, Although 
it had grown slowly up to the present, there were possibilities of Retford 
becoming a large and important town, but it would certainly be retarded 
by this decision of the Town Council. 

Torquay.—4Au enquiry has been held into the application of the 
Town Oouncil for sanction to borrow £42,000 for a new electric light 
and power station, to be erected in Upton Valley, near the refuse 
destructor. Of this total £14,000 will be required for the high 
chimney and buildings, and £28,000 for the machinery. The new 
station is an absolute necessity, in consequence of the present station 
on Beacon Quay being overloaded, and the impossibility of increasing 
the power there because of the inability to augment the boiler 
capacity. The increased demand last year over the previous year was 
20 per cent., and this year hae also shown a 20 per cent. increase over 
last year, therefore in the event of even a temporary breakdown to one 
of the sets it would become necessary to shat dowa the 52 aro lamps in 
the main streets in order that the spare machinery might supply the 
current demanded for the shops, hotels, and private houses, ith 
regard to the current for the trams, the Aot of Parliament of the 
Dolter Company pone that the first 100,000 units are to be supplied 
at 2d. per unit, the next 50,000 at 134. per unit, and all above this 
at 13d. per unit in any one year. Approximately, the additional cost 
of the station rendered necessary to supply this current will be about 
£10,000, being £8,000 for machinery and £2,000 as part of the 
buildings. It is anticipated that the interest and sinking fund charges 
upon these two sums will be amply met by the revenue derived from 
the supply of current to the trams, even after allowing an ample 
amount for the cost of generation and establishment charges, It is 
contemplated that, should no unforeseen delay ocour, the new station 
will be practically completed during 1906, 
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Scottish Corporations. He also notes that during 1904 three Clyde 

shipyards have been completely equipped with electrical plant, and 

many others have largely extended their electrical machinery, while 

the field of application of electricity in collieries was also broadening. 

He concludes by saying electrical engineering generally had been more 

active during the laat three months of 1904 than at any time earlier 
in the year, and the prospects were all in favour of better business 

during the ensuing year. On the Esst of Scotland an Edinburgh 

expert says that while the closing year had not been signalised by the 

inception of many such colossal electrical enterprises as were under- 
taken in 1903, the progress which had been made was of a notably 
healthy and sound order, indicating that the electrical power move- 
ment had gone far beyond the firework display sge. He cites specially 
the progress made with the schemes of the Fife Electric Power Com- 
pany and the Scottish Central Electric Power Oompapy, and antici- 
pates that with a supply of electric power available at cheap rates a 
great impetus will be given to trade in the East of Scotland, while 
owing to the inherent advantages of electric motors, quite apart from 
the primary point of economy, the condition of the workers as 
regarde cleanliness, comfort, and sanitation will be greatly improved. 

Toe British Electric Plant Company, Limited, Alloa, had been able, 
owing to the largely increasing demand for their products, to give 
employment to a greater number of hands than in the previous year. 
Among the principal contracts obtained during the year he cites the 
following: Some 800 h.p. to 900 h.p. of motors, mostly with self- 
contained geared shafts, for the Central Marine Eogine Works, West 
Hartlepool; three 250. h. p. generators for Mesers. James Ross and Oo., 
Philpstoun Oilworke; a complete electric power plant, including new 
electric cranes, etc., for Messrs. Stewarts and Lloyds, Limited, Olydes- 
dale Steelworks, Mossend ; extension electric power plant (steam 
generator and motors), for the Coombs Wood Tube Works of the same 
firm ; several hundred horse-power of motors for Messre, Peter Spence 
and Sons, Limited, chemical manufacturers, Manchester ; complete 
electric lighting plant at Mount Melville, St. Andrews; power plant 
of 650 b. p. and some hundreds of horse-power of motors for the Alloa 
Ooal Company ; motor balancers for the Singapore Municipality and 
for the Northampton Electric Lighting Oompany ; motor-driven pase 
for the Oounty of Durham Electric Supply Oompany ; shiplighting 
and power generators for severa] large liners ; and a third repeat order 
for printing-press equipment from the proprietors of the Glasgow 
Herald. 


South Arriba. The demand for electric lighting apparatus 
throughout Africa is insatiable, says the African World, Here are 
some up-to-date illustrations from the south of the great continent. 
At Oape Town the Corporation are seeking the sanction of the rate- 
payers for the completion of the central electric light station, Dock. 
road, at a cost of £75.000. Even little Greytown, in Natal, has 
gone in for extensive plant and overhead mains—an indication of 
what other local authorities all over South Africa will soon be 
doing—while new dynamos and engines. with double the present 
capacity, will be required in the New Year. The Port Elizabeth 
Municipality are calling for tenders in connection with their extensive 
supply undertaking, including beiler-house plant, engine-room plant, 
accumulators and boosters, switchboard and instruments, overhead 
crane, Ampa pilars, motor and electrolytic meters, workshop equip- 
ment, etc. the big towns of South Africa are overhauling and 
perfecting their telephone systems, and while many ordors have 
already been placed and executed others are in preparation, and will 
fall to the most enterprising firma. At Johannesburg determined 
efforts are being made to do away with the causes of dissatisfaction and 
complaints, and with the New Year many improvements will come 
into effect, while others are contemplated. In the basement of the 
telephone tower in Plein-street has been instituted a power plant, con- 
stituting two iis feed duplicate charging outfits, each set consisting 
of a 60-cycle, single-phase, 100-volt, alternating-current 5-h.p. motor, 
directly coupled to a generator furnishing 200 amperes at 30 volts. 
Each motor-generator has sufficient capacity to operate the full 
ultimate capacity of the storage battery at the normal charging rate. 
For the purpose of ringing the subscribers’ belle there are provided 
two small motor-generators supplying alternating current at 25 volts, 
and 1,000 cycles per minute. These machines will later be equipped 
with the howler, busy-back, intermittent ringing attachments for 
party-line working, etc. At the side of the generator stands an 
elaborate power board, while the etorage battery is located in the 
next room. The battery is arranged in two sets, each set consisting 
of 10 cells of type Tudor storage battery in glass tanke and has a 
capacity of 580 ampere-hours. The duplicating of the plant ensures 
continuous service, The British L. M. Xricsson Oompany were the 
contractors for the supply of the whole plant. 


Islington.—At to-night's meeting the Oouncil will consider the 
following report of the Lighting Committee: Our attention has been 
eslled to the provisions of the London Electric Lighting Areas Act, 
1904, by Section 4 of which the Board of Trade are empowered to con- 
firm agreements for the transfer of areas necessitated by the operation 
of the London Government Act, 1899. The Act affects Islington in 
conjunction with the County of London and Brush Provincial Electric 
Lighting Company. The heads of an agreement between the company 
and the Oouncil were settled during the paseage of the Bill through 
Parliament, as reported to the Oouncil on Oct. 7 last, and we have 
since been in negotiation with the company as to the amount to be 
paid by the company and the Oouncil reapectively in consideration of 
the transfer in the one case of such parts of the borough of Finsbury in 
which the Oouncil are, by their apecial Act, at present authorised to 
supply electricity, and in which they have laid electric lighting mains, 
and in the other case of such portions of the borough of Islington as the 
company are at present authorised to supply, together with the mains aud 
other works (other than trunk works) in such portions. The borough 
treasurer has gone carefully into this matter, and for the purpose has made 
an examination of the company's books. He reports that upon the basis 
laid down by the agreement referred to the Council have to pay the 
company in consideration of capital expenditure and three years’ 
purchase of annual revenue a sum of £2,053. 14s. 10d., whilst they 
will receive from the company a sum of £194. 198. 9d. only. The 
difference is explained by the fact that the company had a compara- 
tively extensive system of mains and pipes in those portions of 
Fins which the Borough Oouncil have taken over, while in the 
portion to be surrendered the Council have invested but little, The 
Council have already recognised the desirability on the ground of 
autonomy of giving effect to this transfer,and as the transfer brings with 
it an estimated additional annual revenue of £382. 12s. 7d. we have no 
hesitation in recommending that no time be lost in giving effect to it. 
We have forwarded to the Finance Committee an estimate of £1,858. 
15s. 1d., the difference between the amount to be paid by the Council 
and the company respectively, and subject to its being adopted and 
submitted by them we recommend: (a) That the estimate of £1,858 
15s. 1d. submitted by the Finance Committee be approved, and that 
application be made to the London Oounty Council for their sanction 
to the borrowing of the amount ; (5) that the town clerk be authorised 
to complete the agreement between the County of London and Brush 
Provincial Electric Lighting Oompany, Limited, on the basis of the 
figures above mentioned, and to affix the seal of the Council thereto.” 


Electrical Engineering in Scotland.—<An interesting résumé ot 
the last year's progrees in electrical engineering in Scotland appears in 
the Glasgow Herald Shipbuilding and Engineering Annual, 1904." 
It is divided into two parts—one dealing with the West and the other 
the East of Scotland. With regard to the former, a Glasgow expert 
ssys that electrical engineering has shared during 1904 in the general 
depression of trade and unsatisfactory scale of prices, the producing 
power being much in excess of the present demand for plant. The 
last International Exhibition in Glasgow had led to the. discovery by 
many foreigners and others of the possibilities of electrical business 
there, and many who came to exhibit had established agencies in 
Glasgow and energetically entered the field. The local electrical manu- 
facturers had, however, been able to hold their own, and the strees of 
competition had been met by improvements in design. A given output 
was now obtained from a considerably smaller and lighter, and, 
therefore, cheaper machine than formerly, Foreign competition was 

: ed to electric generating plant of large sizes. 


Bow almost restrict 1 l 

ore tisfactory progress made, especially in t of 
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PROVISIONAL PATENTS, 1904. 


Dec. 19. 

$7638. Improvements in vapour electric apparatus. Charles 
Proteus Steinmetz, 85, Cannon-street, London. (Date applied 
for under Patents Act, 1901, Dec. 19, 1903, being date of 
application in United States.) (Complete specification. ) 

27640. Improvements in the manufacture of metal caps for 
to make electrical metallic contact with carbon. 
Henry Nehmer, 36, Olifton-street, Finsbury-square, London. 

27683, Improvements in kummeters or instruments for the 
measurement of wave-lengths in wireless telegraphy. 
John Ambrose Fleming, University College, Gower-street, 
London. | 

27702, Method of winding for asynchronous electrical 
machines for producing a variable number of poles 
in the proportion of 1: 8. (Siemens-Schuckertworke Ges. 
mit bes Haft., Birkbeck Bank.chambere, Southampton- 
buildings, Ohancery-lane, London. (Date applied for under 
Patents Act, 1901, Feb. 13, 1904, being date of application 
in Germany.) (Complete specification.) 

27705. Improvements in alternating-cuirent electric motors. 
Benjamin Garver Lamme, The Westinghouse Patent Bureau, 
Westinghouse-building. Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, Feb. 27, 1904, 
being date of application in United States.) (Complete 
specification.) | 

27707. The manufacture of an indestructible filament for gas 
and eleotric lamps for lighting and heating purposes, 
Georges Michaud and Eugene Delasson, d, South-street, 
Finsbury, London. , 

27713. Process for the formation of incandescence bodies 
for electric incandescence lamps. William Phillips 
Thompson, 322, High Holborn, London. (Deuteche Gas- 
gliihlicht Akt.-Ges,, Germany.) (Oomplete specification.) 

27714, Electric incandescence lamps with incandescence body 
fused in the conducting wires. William Phillips 
Thompson, 322, High Holborn, London. (Deutsche Gas- 
glühlicht Akt.-Ges., Germany.) (Complete specification.) 

277155, Improvements in counting mechanism more especially 
intended for use with electricity meters. Hermann 
Aron and Oskar Runge, 47, Lincoln’s inn-fields, London. 
(Complete specification. ) 

27762. Improvements in electrical apparatus for regulating 
and distributing electric currents, Charles Guthrie 
Conradi, 104, Savernake-road, Hampetead, London. 

27163. Improvements in ooin-freed mechanism. The British 
Thomeon-Houston Company, Limited, and Kenneth Francis 
Kingwell, 85, Cannon-street, London. 


Dec. 20. 


27773, Improvements in and relating to the electro-deposition 
of metals or alloys on aluminium. Charles Mason, 6, 
Finkle-street, Stockton-on-Tees, 
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$7183. Improvements in the method of and means employed | 28036. Means for automatically connecting np with each other 


for supporting and oonnecting the trolley wires of 


overhead electric systems. Thomas Dawson, Penny 
Bank-chambers, Halifax. l 

Improvements applicable to electric installations. 
Frederick Kershaw an William Jasper McSweeney, 4, St. 
Ann’s-equare, Manchester. 


Improvements in self-reguiating dynames for train- 
lighting and analogous purposes.  Oharle Dixon 
Obarlesworth, 24, Temple-row, Birmingham. 

. Improvements in hydraulie lifts electrically operated 

Edmond Meyer Tudor Boddam, Jaffla, Alperton, Middlesex. 


Improvements in incandesoent eleotrio lamps. William 
Goulton, 1144, Chancery-lane, London. 

Improvements in electric tool drivers, Philip Arthur 
Newton, 6 Breams-buildings, Ohsnoery-lane, London. (Tae 
American Inventions Company, United States.) (Complete 
specification. ) 

An improved method of oontrolling electric lifts, 
elevators, oonveyors, or any similar contrivance 
having a moving car and stations. Henry Charles 

Edward Jacoby, 21, Finsbury-pavement, London. 


27831. 


27044. 


27859. ents in and relating to self-acting cell- 
switches. Elektricitüte-Akt.-Ges. Westfalia, 6, Lord-street, 
Liverpool. (Complete specification.) 

$1809. Forming tank for accumulator elements.  Willium 
ei ua 65, Ohanoery-lane, London. (Oomplete specifica- 
tion. 

$7961. Aocumulators. William Gardiner, 65, Ohancery - lane, 


London. (Oomplete specification.) 
97868. Aconmulators, William Gardiner, 
London, (Complete specification.) 
Improved construction of lock and electrical contact 
maker aud breaker for lifts. Arthur Oharles Burnett 
and Joseph Richmond, 175, Fleet-street, London. 


Improvements in vapour electric apparatus. 

Weintraub, 88, Oannon-street, London. (Date applied 
for under Patents Aot. 1901, Deo. 21, 1903, being 
ed of application in United States.) (Complete speci- 
cation. 


65, Ohancery- lane, 
27809. 


87887. Ezechiel 


217900. batteries. William Gardiner, 65, Ohaucery-lane, 


Secondary 
London. (Complete specification.) 
Storage cells, William Gardiner, 65, Ohsnoery-lane, London. 
(Oomplete specification. ) 
$1908. Secondary batteries, William Gardiner, 65, Chancery. lane, 
London, (Oomplete specification.) 
27908. Secondary batteries and grids therefor. 
i 65, Ohancery-lane, London. 
on. 
$1904. Secondary batteries. William Gardiner, 65, Ohanoery-lane, 
London. (Complete specification.) 
27905. Grid or element for secondary batteries. William 
Gardiner, 65, Ohancery-lane, London. (Complete specifi- 


27901. 


William 
(Complete specifica- 


cation. ) 
#7908. Improvements relating to magueto-electric ignition 
devices for Gustav Michalek, 7, 


engines. 
Southampton-buildings, Ohancery-lane, London. 


27913. Improvemonts in telegraphy. Robert James Sheehy, 24, 

Bouthampton-buildinge, Ohancery-lane, London. (Complete 
" specification. ) 

27916. Improvements in looking apparatus for watohmen's 
electric controls and the like. Horst Hindersin, 8, 
Buckingham; street, Strand, London. (Complete specifi- 
cation. ) 

28166. System of connections for the 
oscillations. Gustav Eichhorn, 
Berlin, Germany. (Date applied for under Patents Act, 
1901, Deo. 20, 1903, being date of application in 
Germany.) (Complete specification.) 


Dec, 21. 


87926, Improvements in or connected with electric demand or 
rebate indicators. Frank Michael Lewis and the Reason 
Manufacturing Company, Limited, Norfolk House, Norfolk- 
street, Strand, London. | 

27929. Improvements in electrically-operated block signal- 
ling apparatus.  Oharle William Skinner Turner, 
Norfolk House, Norfolk.street, Strand, London. 
applied for under Patents Act, 1901, Dec. 22, 1903, 

g date of application in United States.) (Complete 
specification. ) 

27950. knprovements in fused electric motor switches, Francis 
John Everson Olarke and George Arthur Pope, 138, Birchfield- 
road, Handsworth, Birmingham. 


tion of electric 
216, Friedrichstrasse, 


27908. Improvements in or relating to storage and other 


batteries. The N. 8. Electrio Stora 


Oompany, Limited, 
and Job Thomas Niblett, 159, Queen 


ictoria-street, London. 


28918. Improvements in safety discharge apparatus for exces- 


sive vol 
Co., Limited, Birkbeck Bank-chambers, Southampton-build- 
ings} Ohancery.lane, London. 
m. b. H., Germany.) (Complete specification.) 

28044, Improvements in electricity meters, Stanley Matthews, 
4, South-street, Finsbury, London. 


tages in electric oirouits. Siemens Bros. and 


(Siemens-Schuckertwerke G. 


the subscribers to telephone Josef Peticky, 
Ivan Ciz»k, and Frantisek Suchanek, 72, Oannon.street, 
London. (Complete specification), 


$8062. Improvements in treated carbon and in methods of 

producing same. The British Thomson-Hounston Com- 
ny, Limited, 83, Oannon-street, London. (The General 
lectric Oompany, United States.) 

Improvements in scouring machines. The British 

Thomson Houston Oompeny, Limited, 83, Oennon- 

street, London. (The General Electric Oompany, United 


States. ) 
Dec. 22. 

Improvements in electrical heating apparatus, espe 
cially applicable to fiatirons and the Hike. Wilham 
Eastman and Alan Warne, 40, Ohancery-lane, London. 

Improvements in automatic controlling apparatus for 
operating electric switches or cut-outs. Uharl-s Mark 
Dorman, Reginald Arthur Smith, and Herbert George Biggs, 
Ordeal Elect:ical Worke, Salford. 

Improvements in and relating to electric ignition 
devices for internal-combustion engines. James Paxman 


and Davey, Paxman, and Oo., Limited, 70, Ohancery-lane, 
London. 


Improvements in aud connected with counting appe- 
ratus for electric current, gas, water, or similar. 
meters. Fritz Biermann, 37, Ohancery-lane, London. 
(Complete specification.) 

Improvements relating to permeable diaphragms for 
use in electrolytic cells, apparatus, and like 

Heinrich Hertz, Birkbeck Bank-chambers, 
Bouthsmpton-buildings, Ohancery-lane, London. 

Improvements in or relating to electric vapour appa- 
ratus, especially electric lamps of the character 
known as electric vapour lamps, or vapour arc lamps 
in part applicable to other electric vapour apparatus. 
Oharles Orme Bastian, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. 

Improvements relating to the manufacture of light- 
emitting bodies for electric incandescent lamps. Hans 
Kuzel, 322, High Holboin, London. 

Improvements in dynamo- electric machines. The 
Phoenix Dynamo Manufacturing Company, Limited, Robert 
Pohl, and Felix Pohl, 522, High Holborn, London. (Com. 
plete specification.) 

Improvements relating to the oonstruction and venti- 
lation of field coils of dynamo-electrioc machinery, 
The Phwaoix Dynamo Manufacturing Oompacy, Limited, 
and Rotert Pohl, 322, High Holborn, London. (Oomplete 
specification. ) 

Improvements in and relating to actuating apparatus 
for magneto-electrio spark ignition apparatus and 
the like. Gustav Adolf Unterberg, 322, High Holborn, 
London. (Complete specification. ) 

Improvements in telephone systems. John Young, 21, 
Gloucester-walk, Oampden-hill, Kensington, London. 


Dec. 23. 

Improvements in and relating to electric tramways and 
railways, Frederick Walter Baynes, 51, Elmeide, Exeter. 
Improvements in the method of and means employed 
for regulating electrical energy in an alternating. 


current cireuit. Harold Emmott, Penny Bank-chambers, 
Halifax. 


Improvements in © indicators. William Aitken, 
care of British Insulated and Helsby Oables, Limited, Edge- 
lane, Liverpool. 

Improved trolley head. James Burns and James Dougles 
Allan, 65, Obanoery-lane, London. 

An improved electric lamp for use by divers and 
others under water. John Brigge Stewart, 100, Welling- 
ton-street, Glasgow. 

Improvements in connection with trolley poles for 
overhead electric traction. Frederick George Syuirrell, 
65, Chanoery-lane, London. 

Improvements in eleotric aro lamps. 
Ewart, 56, Ohanoery-lane, London. 


Improvements in ailternating-current motors. Bruce 
Peebles snd C»., Limited, and Jens Lassen La Oour, 34, 
Oastle-street, Liverpool. 

Improvements in or relating to electrical switches, 
plugs, and the like. William Winstanley Strode and 
George Hendry White, 111, Hatton-garden, London. 

Improvements in or relating to inoandescent lamp 

pesca William Winstanley Strode, 111, Hatton-garden, 
ndon. 


Improvements in electric telegraphs. Foster Ritchie, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. 

Improvements in electrical relays. Foster Ritchie, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. , 

27268. Improvements in and relating to telegraph trans. 

mitting instruments, Frederick Herbert William Higgins, 

18, Southampton-buildings, Chancery-lane, London. 


29198. 


289193. 


28147. 


29154. 


88155. 


28186. 


28157. 


88163. 


$8175. 
$9176. 
28179. 


$8311. 
28212. 


28935. John William 


28238. 
25353. 
28253, 
86254 
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28270. Imprevements in or relating to safety devices and 


appliances for use in connection 


with od 


electric conductors. Alfred Oharles Bray and William 
Aitken, 30, Moorgate-street, London. 


29978. Improvements in instruments 


for indicating the 


charged or uncharged condition of electric cables or 
other electric appliances. William Mundell Thornton, 
18, Buckingham.street, Strand, London. 


28279. Improvements in electric aro lamps. William James 


Davy, 
28301. Im 


40, Ohancery-lane, London. 


ts relating to electric welding. Sebastian 


Ziani de Ferranti, 18, Southampton-buildinge, Ohancery- 


lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED 


$495. Electric gas or vapour lamps or like apparatus. 


To be published Jan, 12, 1906. 


1904. 
von 


Recklinghausen. 


3010. 


Electrostatic wattmeters. Wilson. 


traction on a read contact or like system. 


Electric 
Ross and Matthews. 
Electrical measuring instruments and apparatus for 


use therewith. Fisher. 


Controlling apparatus for electrio motors. Klinkenberg. 
Alternating-ourrent motors. British Thomson-Houston 

Company, Limited. 
Electrical energy meters. Lake. 
Method of and means for protecting apparatus on 


(General Electric Company.) 
(Arno.) 


alternating,current systems. Merz and Price. 


Brick 


Electric cable troughs or conduits. Seacombe Pressed 


and Tile Works, Limited, Wilsou, and Jones. 


Electric oouplers. British Thomson-Houston Company. 


Limited, and Cubitt. 


Means 


Electric furnaces, Simm, Simm, Storey, and Sellers. 
Are lamp electrodes. Levis. 


(General Electric Oompany. ) 


or apparatus for controlling incandesoence 


electric lamps. Ferguson. 


. Electric railways and tramways on the overhead eon. 


«uctor system, Auderson ard Dunne. 


17539. Electric filters. Hinkson and Hey. 

19966. Galvanic cell.  Z'egenberg. 

19997. Apparatus for regulating the voltage of electrical 
circuits Stuart. (Date applied for under International 
Convention, Sept 26, 1903.). 

£2355. Telephone installations. Deutsche  Telephonwerke R. 
Steck und Oo, G. m. b. H. (Date applied for under 
International Oonvention, Aug 25, 1904.) 

$3095. Thermo-electric generators. Howorth. (Haskell) 

$3390. Process for smelting nickel ores in an electric furnace, 
and crucible therefor. Société Electro-Metallurgique 
Francaise. (Date applied for under International Convention, 
Oct. 30, 1903. 

23769. Telephone system. Barnes. 

$3807. Trolley restorers. Oslahan. (Date applied for under 
International Convention, Nov. 6, 1902. 

29039. Trelley wire supports. Paton. 

24360. Arrangement of electric emergeney lamps in thoatres 
and Uke buildings. Brandt. 

24051. rata electric and magnetic appliance. Cooke and 

e 

R5079. Electric ignition devices for internal - - combustion 
engines. Aron. (Boulez.) 

85106 for regulating the current through an 
electrico lighting circuit. Prested. 

85114 Electric accumulators. Da la Croix and Joel. | 

$5193 Fireproof, acid - proof, and electrically insulating 
material. 

25199 oe braking apparatus. Thompson. (Stamm and 

wis. 

26218. Enclosed electromagnet. ‘Perrett. (Date applied for under 
International Convention, March 12, 1904.) 

COMPANIES’ STOCK AND SHARE LIST. 
Name. ect Last price 
Commercial and Industrial.— £ 


Alliance Elecerical Co., 5 Ne. Cum. Pret. Sha Nos. 128.000 13 1 
88 Meter c. Cum. Pref. hares P 1974,16 
rei. Insulated and Helsby Cables, Ord., 1-100,000 — 6152 
—— 6 per cent. Pref., 1-100, 000 6606 „„ „ ei ee 
—— 44 per cent. Mortgage ‘Debentures ............-- — 101-104 xd 
British -Houston Co., 44 per pant. 1st Mort. Deb. E 31:103 
Stock, Bo "use Eleo. and Manur., 6 per cent. "97299 f = - 
2500157 ecce tee c9900990509999500099990909290299 on g 
MERGE Debenture 8tock .......... En 88- 
Broek zem 5 » Nos. 1-106,731 ee 2 ^ 11 
— Fon. ee z 100 z 93.55 
per cent. lst 9.9 GHD ma mo 9.9 „e OO 100 = 72-15 xd 


per con 


. Name. Amd. Last price. 
£ £ 
Callender's Cable, Debentures C asia 5 € zn xd 
— . cent. Pre. ** 
Orom nd = MODEL L e 0. 182 
bentures . oo 100 — 8-88 1d 
i and Swan United, ps 1.99, 611. 5 — 11 
" Shares, 01-017, 19 „ 65 m l- 
— — per cent, Dobentur ess. — 100 . 7 
—— 4 per cent. Deb. Stock, Red. 4 z 100 — 7.82 xd 
Neotrio Constru , Limited, Nos, 1 to 112,100 ........ 2 . lih 
—— 7 per cent. Cum ve Prein... " ^ 
—— 4 per cent. Perp. lsb Mort. Deb. ..............-. 100 . | 
Ferranti Limited, 6 per cont d Mort. Deb. Stock, Red. 100 . 90-06 
General Electric Com 1800), 5 cent, Cum. Pref. 10 10 xd 
— 4 cent. 1st Ars Deb. 6 „ „%%% %%% eco 100 om 9 -96 
W. T. Henley's Telegraph Works, Ordinary ............ — 5 wo 104-103 
44 per cent. Preference ............ een 8 — . 
per cent. Debentures ............ „ 10 . 1l 
Indis Rubber, Gutta Percha, = Telegraph Works ..... . 10 — 15.16 xd 
4 per cent, Debentures........ cene ene . 100 . 99-108 
Parker, Thos., Limited, Ordina: CCC 10 . 10-104 
Telegraph Construction and tenancoo 00.000 ~ 18 œ 95840 
— 5 per cent. Bonds = ao uo no — an «s en «us co an an an uo 100 D) 1014-103, xd 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, orama V — 10. 1215 
44 per cent. Cum. Pref. 35500 ..........-. 10 10 
6 per cent. Cum. Second 15001-22500 .. 10 — 12 
r cent, Debenture Stock. Red 100 104.106 xd 
Bromley ent) Electric t and Power Co., .......... b .. 
——— 44 per cent. lst Debenture Stock, Red. . 100 . 101.1 
Brompton and vag rae Or mar TTV „ 8 — 1011 
n ped Cent. Preter ene 2 5 w 104-102 
9 ectric "Suppl ‘OOD: Ordinary, Nos. 1-69, 000" .. 4 - m 
os. 60, 001-80, 000o . 2 2 - 
Oambridge Rietze aus Company, Lied., £10 8 w 136 
Oentral Electric 3 ly, 4 pet gent. Guar Deb. or stack 100 — 104-107 
Charing Cross and and. Nos, I. 70,000 . . . 6 2 ET 
— tj ger gent, Oum. Pret 1.8 Gun Pei 13d 5 4 J 9 [lo 
— nde 0. = 
— 40,0012, o T o im . 4 15/16-5 1/16 
4 per cent. 5 Stock, Red. (Prot, Oar) = 101-105 
Chelsea elsen Electric Supply .....cccccacccccccccavaseccene 128 % ri 
— 61 Sonal De ntures 00060800 0808586808 88 „ „„ 9.0 100 ry -109 xd 
City of London, Ordinary — 10 10-111 
—— 6 per o t. Cumulative Pre... — 10 œ» 418 
5 per cent. Debenture Stock ...........-seeseses 100 . 125 x 
per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 . 100-105 xd 
County of 8 Electric Supply, Ordinary .......... — 10 a 9 
6 per cent, Cum. Prei... a 4 seen iM A 12- 
44 per cent. Debentures Prov. Certs. All pd. Rd. 1 w 101-1 
— 4i Det per cent. 2nd Debentures Prov. Certe. ........ 100 .. 106-100 xd 
— 3 . , Ordinary, 1-50, 000. a 61-64 
— Jr oent. First Mort. Deb. „ 100 . 108-110 
Blectric Tractn. Co. of Aust., Ld., 6 p. o. Om. Pf., 1-50, 000 5 13 
—— § per cent. scent. Detentare Stock, 5 100 . xd 
Folkestone Electric Supply, Ltd., O Nos. 1-10,000...... 5 . 
per cent. b. Stock, Red c... -0 0. 100 — 102-106 
Havana at Limited, 1- 15, 000 aco *9"cn28n€0 an me 10 a 94-104 
Hove Blectrio Lighting, Limited, . 1-13,000 .......... 6 — 778 
Isle of Wicht Elec. Lt. and Pwr., Ld., 4 p.c. Db. Stk. Red. 100 — 100-102 
Kalgoorlie uod Power and Ligh ng, Limited, 6 per 
cent. Cum. P -150,000.. = 9/16-11/16 
K & L ightabridge Ea Tt, Lid. Ord.. 3.00 000 5 124-15 - 
ens an e and Notting 
. Stack Red = æ 102-104 
Kidderminster and Dist. Elec. Lighting and Traction, Pret. 10 = 99-105 
London Electric, Ordinary .............. e eene rrr ie? ð - ibs 
—— 6 cent, Prell . 3 6 28 uo 8 135/16 
Mores 4 per cent. 1st Mortgage Debenture Stock, Red... 10 =š 15 155 
r cent. t Mortgage Debenture Stock 100 . 110-11 
— y" „5 CCC iD NI 
Midland lecto Power Dis. L1. »44 pc. "Ist Mort. Deb.. w 5 Seb xd 
Newcastlo-upon- e ectric upply, Ordinary ...... a. = 
. nce „ 6 „ 6 „„ „%%% „%% %% %%% %% %%% %%% %%% %% „„ „%%% | e i on TETE 
otting ectric vce90900(0000€0209209000099099 * bd 
— per cent First M . Debe Nos. 1-500 (Reg.) .. 100 102.453 
Oxford Electric, 9 -96 ana 20 14, ecc25200090 wo b P $ 
scum oie ipeum 
pet oen 
781 VCF 10 000-102 
Smithfield Marketa Electrio 8 ne Ord, Ft b a 35 
4 por con benture BWoO0(ek˖k . 100 . 
South London, Ordinary ..........-. erre 2 44 
South Metropolitan Electric une and Power Oo., Ord... 1 13/16-16/16 
—— 7 per cent. Cum. Preee wii. l vu 13-1 7/16 
——-— 44 per cent. 1st Mort. DD 8 100 .. 10/1 
——— Ditto, June, 1 VOU eoru dA RR X3 d ER oe wes T" 
dt. — 155 , and P k mret.” Ordinary, Id ... 5 — 1M 
Uia ban Ri M per can Vices da Ed CHR TER d sb acs d mcd ur E 506 xd 
r 0 RE Vig Wes aed € 
a S Det oe ES 8 nö 0 15 = 8 vies cree 
Eleetrie 88 
Anglo- mne per cent, Cum, Pref., 1-260,007 „ne a : 2719.8 9/16 
Fomine 6 per cent. Debenture Stock. 1888 .. 100 — 140-143 xd 
Auckland Elec. Trams., Ld.,5 pc: 1st Mor. Deb. Stk., Red. 100 .. 104-105xd 
Barcelona Tramways Limited, Ord., 1-200000... L...... 10 .. 1-124 
$ par cent Dum. Prof. Bh Shares, 1- 10,000 .......... 10 .. 910 xd 
5 per cent. Deb., Red., 1-600 .................... 100 .. -102 
— 44 per cent. Red. Dob Deb. Stock ......... einn 100 .. 96-100 
Rath Elec. ways., Ld, Pref. Ord. Sis 75,001-150,606.. 1 .. i? 
——— per cent. Cum. Pref. Shares, 1 -59,394 Vana Vg ue Ll. ws fl xd 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 11011 
Blackpool and Fleet Trame E od es.. 10. 138-135 
bane Tramway Invest. 755 00 B. lB 
—— 5 pet cent, Cum. Pret, ir Non. 17 s Usage s ex a VE 8 — 
per cent. Deb. Stk., Red., Pre Oeria: all pa. 100 91.98 xd 
British ¢ Columbia Electric Railway Co., d a Sce A 100 . 100-103 
ä . EVER VR ER TES 100 .. 100-103 
— Non. Oum. 5 per cent. Pref, ..................-. 10 187101 
— 4h per ceni, 146 Mt. Deba., Nos. 1-6,250, of £40each 40 .. 104 pe 
——— 44 per cent. Vancouver Power Deb. ............ 100 . a 
baa (tga o ig 1-500,000 & 60,001-90,000 10 .. — 94-10 
„ 001.50, 000 e. oeno mo 10 a ns 
1 Btock 100 
— 1 50 per pores Deb. Stock ..................-. 10 ` 
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| * Inoludes maintenance of 
b Per mile of single track. 


permanant way and proportion of profits 
e Include rai] and tram. d tacltidine Aopro 


Only eight months—expenditure includes large special items incidental to starting new department. 


d to the tramway companies for term 
? Including one section of 


Name, ig i lk Last price. Name. eld. Last price 
g g £ £ 
Baenos Ayres and Belgrano Tram., Ord., 1-100,000 .... © .. 3.33 5 per cent. an i ipd * 2a 9 i 
——''A’’6 percent, Om. FI., 1-40, 000. 8 555 Perth Neo. Tramways (W. A. Sper cent. 1 Mrt. Deb. Sk. 100 æ 101-104 xd 
— $’ B 6 Der cent, Om. Pt., 1-87,500 ao „ po oo % ao ao 5 - 54-58 Potteries Blectric Trac " inary 80,001-40,00 0 m dm 1 P 
5 per cent. Deb. Stock, Red. 66 e 6% % „„ „% 99 &09 n 100 - 1C4-105 xd — 8 per cent. Oum. Pret., 1-20,000 S 10 = 
Prov. Cert. all paid *9.0999008099509000990900*90599 00 an 101-104 xd — 41 per cent. Debenture Stock v. ue ma me xd em we me 100 — 102 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 94-87 xd South Lancashire Electric Traction and Power Company 
Calcutta Tramways, Limited, 1-102, 26. 5. ss 84-02 —— £250,000 Ordinary neo. ms =o mo me an 1 1 
4} per cent. lst Deb. Stock, Red. ................ 100 .. 100-108xd — — £101,152 6 per cent, Preference m m = m mm 1 1 
Oape Electric Tramways , Nos. 1-480,000 F — 14-12 — $588,095 44 per cent. Debenture Stock. — = 4o po. l00pe 
Oity of Birmingham Tramways, ö per cent. Cum. Pref... 5 A5, 
r cani edd Mortgage Libra Seren ii 100 . 1 Electric Railways.— 
Colombo Electric Tramways an g ,Opercend. ls 
Mortg e Debenture Stock, Red. ence sees 60 „„ 101-104 Central London, Ordinary ae a me oo om mo cae an 44 100 - 91-95 
r don. Cum. Ol. a. .. e * 39 99 79 99 9» move t9 69 (ua en me = 
IT aber cent. Debentures 2. . 7. . 100 — 101-208 — 4 p.o. Deb. Abook (Prov. Rothe Gerte. fully paid). 100 «æ 106-110 
Dublin United Tramways (1896), Ord., Nos. 1.60. 000 .. 10 . 15-14 ot and South London, Consolidated Ordinary ...--— 100 = 46417 
6 per cent, Pref., Nos, within 1-60,000 ......10 — 16-16 —— 4 per cent. Debenture Stock tt 100 — 104-1 
I apertal Tramwa s Ordinary e 9 mo no OO 08 „% 9 € 08 OO „„ ^6 mo all - 18-19 — 9,9 oo 99 à; es 49 oo Q6 GO GO OF mb Qc ao am 100 E I rr 
6 per cent. Qum. Pref. 99 no 66 oa as e9 *9 66 HE oe «„ OO all - 14-144 — rh 8 9? 01 oO 9-8 «9 Q6 HO co mne OD an a 100 — 116-11 
4% per cent, Deb Stock ....................... l 108-11 Liverpool Over e e ao mo ne ea 10 10104 
Isle ot Thanet Blectric RID and Lighting, Sper 0. rdinary 1- 000 @eeseeeoeoaeoeeecweneecean O 9 à 9 ss J 10 om 
Cum. Pref., Nos. 50,001-60,000 ................ ee ees 4 4 per cent. M. Debentures, Red., I. I. 700 . — -101 
— 4 per cent, Debenture Stock .................. 100 — — t8-91xd Underground Electric Railways of London, 5 per cent. 
Kiddermiuster and District Lighting aud Traction, Pref. 5 .. 8-84 Profit-Sharing Secured Notes 97-98 
London United Trys.(1901), 5 per cent. Cum. Pref. ...... 10 — 10-104 xd Waterlooand Olty, Ordinary ~ = == 100 . 8981 
4 per cent. lst Mt. Db. Stock, Red. ............ 100 . (101.105 xd 
Madras Elec. Trams (1904), Ld. ,5 per cent, Deb. Stk., Red. 100 Fi 101-105 xd Telephones.— 
Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,514,016. 5 . Em : 
s per cent. Cum. Pref.,500,001-1,000,000 ... 1 D 166-1 M DAME, euo cc creen 2 QUIM 
——— 44 per cent. Deb. Stock, Rede.... 100 .. 102-104 xd 6 per cent, Cum. First Pref, ->an 10 . 13-15 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr. Cons. 6 per cent. Cum. Second Pre... 10 . 12-13 
Mort. nds, 1 26, 1-5,500 and 7, 1-8 000............ ; vs 108-113 5 per cent. Non. Cum. Third Prei... = 6 -b 5/16-5 1/16 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 100 3003165 54 per cent, Deb. Stock, Red. -22 100 | 35.88 xd 
!DDDDDDDD„„„hh„ • 8 ‘ £ 
— — Bterling dj per cent. Deb., 1922, 601:2,000 . ...... 100 . 105.105 eee eee 
New Ganera! Traction, 6 per cent. Cum. Pref., 1-10,000 and eien Telagnane «n4 Binario Company 5 th 
BA,DOL-74,000 M ᷣ [ U - kl — 6 per cent. Cum. Prein 1l.. 14-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or a of k Accounts for past year. 
week decrease. — wae Cost 
Line, "T" —— — | per 
| | | Current f . Total | P | C i] P MM Mn alle 
| A e ota assengers | Oar miles as- ar | Mile of | mile, 
Ending 1904. |.1905. | Week, year. 1904, | 1905. Ending receipts) carried. run, s'nger mile. track. | 
| £g g £ 4 4 r1 s a, 
Aberdeen Corporatlon........ Dec. 31 1,291 1,470 | — 179 hi 194 | 193 May 31 37,931 | 9,099,715 794,641 (0°98 1302) 1,970 61 
Ayr Corporation | n. 179 216 |— 3|-- 464 8 8 „ 19| 14,160 3,201,586 336,049 103 | 10°11! 1,770 5 04 
Barking Corporation » M 61 43 | + 2) | + 112 | 1555 ~ — — — — "X ae — x 
Birkennead Corporation ...... Jan. 1 881 959 | + 35 — 635 | 23°53) 233 March 31 56,05 | 11,327,932 1,519,701 1158 998| 2.3835 6˙1 
Birmingham Corporation.. Dec. 31 379 - - ; ate ^d MM OS he a 
Birmingham Tramways Co. „ 31 5,701 5,305 | + 295 64 64 — = — — = m 
Blackburn Corporation ......| „ 16 | 765 725 | + 42 + 5,555 24 23 „ 25| 43,374 7,742,692 951,484 — |1094 = 4-59 
dlackpool Corporation | ES 337 336 | + 1| + 5,937 174 | 174 „ 510211, 168 6,169,121 784,445 | 1°52 | 108 — = 
Blackpool-Fleetwood Trams. » 9 224 224 l + 406 164 164 Dec. 31 32,021 2,253,994 600,757 3:34 | 12:75 | 2,001 7*05 
Bolton Corporation .......... | » 99| 1,625 1,884 — 253 + 298 58 | 38 March 31 94,161 19,895,496 | 2,188,030 1°14 | 10°22)! 3,766 5:89 
Bournemouth Corporation....| „ 28 | 1,031 975 | + 35 + 2032 10 15 103 ey: 2 mi Bal — iS M ae 
Bradford Corporation ........ | » 17] $72 5,*66 + 363 77 41 so ae 5 = p = e = 
F Jan. 1) 901| 28 + 175| 5,3414 9 | 74| „, 51, — | 10,432,508 | 1,031,928 |100 |1000| — | = 
Bristol Tramways Company. Dec. 30 5,545 938 | + 708 — 914 | 514 Dec. 519 253,150 44,391,439 | 6,033,528 — — pde 
Burnley Corporation ........ „ 9| 1,089 857 | + 232 = 1060; 10 — ae € 12 = "e «€: = 
Burton Corporation .......... „ 2 262 349 — 87 — 81 — March 31j 11,574 | 2,556,134 282,378 | 1:08 | 9°84] 1,570 | 7:57 
Candiff Corporation .......... „ 31 2,115 1.782 + 350 + 1.973 = = — X i aA INEST SE &- 
Carlisle Tramways Company. „ 31 184 190 | - : 15 — = M Dec. 319 9,987 2,805,277 334,393 - | 747 = = 
Central London Railway...... „ 1 6,29) 6.591 — 275 + 1960 6 6 „ 91/562,471 | 44,953,938 1, 292,744 | 1°87 | 64°87 58,229 | 35-60 
Jity & South London Railway Jau. 1 3.221 3.272 — Ol h ^i 63 „  91/1165,003a| 19,069,519a — — bine — Fe 
Colchester Corporation ...... Dec. 23 255 -— — 7 m x — Rn 
Cork E. T. and L. Company ..| ,, 22 445 482 26 — 2,915 | — — „ 319 25,657 6,355,323 919.676 |1:00 | 6:95 — 39 
Darwen Corporation.......... " 30 207 239 ＋ 18 105 7:25, 7˙250 March 31«| 12,341 2,340,735 254,279 | 1°25 | 11°65! 1,707 9°36 
Dover Corporation ..........| j» sok 214 179 | + 35 45 44 „ 31 11,255 2,871,332 280,901 |091 9°63 | 2.503 = 
Dublin & Lucan Electric Ry...) „„ 31 158 176 | - 18 — K 7 61 Dec. 319 6,234 488,905 107,164 | 3°88 | 14-09 '932 1:39 
Dublin U. T., electric cars. „ 30 | 4,039 3.575 | + 474 \ RA 17 6 214/124 64: , 
Dublin S. District, Electric ..| „ 30 358 709 | 4- 149 4 „ 519 134,643 — 3,429, 556 — — = TS) Y 
Duadee City Tramways ...... „ 2 855 810 | + 45 — 22 22 May 15) 35,874 9,084,522 752,814 | 0°93 11 270 1,630 "- 
Eas5 Ham Corporation „ 51. 680 99 |+ St] + 1,521 1077 10°75) March 31 34,312 | 12,950,259 | 807,002 |v63 |10°2 — | = 
Glasgow Corporation ........ „ 3I 14.108 14,965 — 727 h| 145 123 May 519/656,5/2 | 177,179,549 |14,008,750 0:88 |11°25 5,489 b 7-40@ 
Gloucester Corporation ...... „ 28 279 — — - 54 3 — |-4- nes bs = — = AE es 
Halifax Corporation.......... „ 28 2,98 2.577 T 121 + 4.192 33 30; | March 31| 68,283 | 16,322,054 | 1,387,885 100 |11:79| 2.069 8°77 
Huddersfield Corporation .. . Nov. 12 1,250 | 1,175 | + 87 — 35 35 „ 31 65,545 | 11,893,287 | 1,632,000 | 1°2 9-31 1,873 — 
Hull Corporation, E. 88. Dec, 3] 302 | 2,190 | + 162 410.619 25 | 19 „ 31| 87,707 | 21,065,999 | 2,218,696 |1:00 | 9:49| 5,004] 59 
Ilford Corporation .......... p y 52 522 + 30 — 101 = — £ = a Ux £ A A 
Ilkeston Corporation.. „ 2 120 138 18 — — 2d E = = de e: es EM * 
Kirkcaldy Corporation „ 25 291 = = — — — — — = — E e x p 
Leeds Corporation........... „ 51 8.77 259 Vi 89 814 „ 29/280,562 | 60,739,254 | 6,215,799 | 1°10 | 10:94 | 3,407 on 
Leicester Corporation ........| „„ 31 2,182 — — , 74 l - á : | = i ». 
Liverpool Corporation ase | E 27 10,473 10. 38 565 +14,2 5 105 105 | Dec. 519 551,484 113,057, 254 11,734,838 | 1°11 |1073| 5,160 | 6 
verpooi Uvernea allway ..|J an, 1.483 09 — .U - eà,9l9h , re June 30 79,252 0,466, 7: 86,185 82 1950 be 
London County Council | ,, 24| 11,118 )655 41,493 46} 40 zm S 1 00 126 9 6,185a |1 82 19 500 9,110 a 
Lowestoft Corporation ..... » l 177 154 AE — — = = = X 2 i T TOM 
Maidstone Corporation ...... „ ae 145 — 2 = = = — > = Fig 2 ae 
Manchester Corporation.. „ 31 11,972 | 11,134 | + 838 |) = — - ; p M e ee S 
Metropolitan Elec. Tramways, , 30| 2,527 1,029 | +1,298 | --14,915A 10 = : pu „ x 
Nelson Corporation .......... „ 3l 117 91 + 23 + 1,301 1 — | March 31) 5,200 | 1,420,759 171,132 | 83 | 647, — 
Newcastle-on-Tyne Corptn...| „„ 31| 3,652 | 3,746 |- 84 — 45 | 38) „ 25/185,027 | 39,715,120 | 4,059,807 | 11 |10:94| 4.1110 
Newport (Mon.) Corporation..| „ 17 911 114 |+ 97 692 | 15 — — — — dy: = A ee: 
Portsmouth Corporation...... „ 17| 1,457 | 1,874 |+ 65) + 5,792 | 29 29 , .51| 91,448 | 18,204,426 | 1,828,195 | 116 129 —d 
Le pre 5 . y 8 — | - án 44 44 319 5,416 925,281 127,456 1°38 | 10°27 — 76A 
Rotherham Corporation ...... » 29 5 9 - — — „ 310 25,968 4,914,479 25.840 02 | 9: 25 - 
Salford Corporation — — — — * = a 2 : 2 3 970 2.207 6°68 
Scarborough ROMS Co.... 3 > v : " 13 = - - = — = — 
Sheffield Corporation an 1| d. d 4.82 ies 161 | 344] - „ 25g 216,309 | 56,812,049 | 4,926,083 | 0-904 10.428 7,510 | 70 
Southampton Corporation .... Dec. 29 918 810 107 - 2,516 11 1 „ 51 35,87: 5.084.522 152.8 8 AZA X | 
Southend-on-Sea Corporation.. — - — 64 e Ds À 9,004,088 108, * Sor 1 456 5,760 "y 
Stockport 9 TN y 1» i x + 2 + 7,956 I|. — - =a : M 63 = M 
Sunderland rporation „= .. ... T 8 b | 2 — ] + 1032 19:51 18°48 * 31 62, 06 ] 8.958 1.433. 46 | Ds , — * 
Swindon N agape "CR ge — — — T 218 = P W er di gs bs e 905 
Wallase D. C0. » 9 560 í + 93 1,941 | 10:5 10:5 1 5 964 5 C "R7 £9 20 . ag 
West Hm Corporation e is Š 29 1. 251 = = 1 8-62 ^; " 5 99 04 0,004,995 101 6 A | 1 n 11:56 | 4,100 750 
Wolverhampton Corporation.. ,, 28 930 452 + 478 Tà| — „ 510 20,878 | 4,263,066 417,335 12:000 — — 
\ | 
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NOTES. 


Liege Exhibition.—An interesting feature has been 
decided upon by the organising committee of the Lidge 
Exhibition (electrical section), which will be at once useful 
and novel. In addition to the large firms and inventors, 
a considerable space will be specially reserved for working 
electricians. No employer of more than five men will be 
admitted, and the employer himself must be a working 
electrician. Small employers will pay a small charge for 
space, which will be free to workmen exhibitors. The 
purpoee of this reservation is to throw open a field for 
apparatus and inventions which would otherwise seldom 
come before the public. 

Beurnemouth.—The recent arbitration between the 
Corporation and the Poole and District Electric Traction 
Company illustrated how experts may differ. The company 
claimed £427,619, and one of their witnesses, Mr. More, 
estimated the value of the undertaking at nearly £460,000. 
The most modest estimate on their behalf figured at 
£377,732. For the Corporation, who offered £55,000, the 
appraisements ranged from Mr. F. W. Lacey's £55,379 to 
Mr. Waller's £70,400. The Corporation are very well 
satisfied with the award, which fixes the purchase price at 
£112,000, in addition to which a sum of about £6,000 is to 
be paid for items previously agreed upon. We hope to see 
the different lines linked up at an early date, and welded 
into a harmonious and successful system. 

Free Lamps.—tThe need of seeing that lamps of good 
quality are used by light consumers has been recognised 
by the Twickenham and Teddington Electric Supply 
Company, Limited, who have decided to renew lamps 
gratuitously. The consumers will, in fact, be allowed to 
exchange them as frequently as they wish. This judicious 
step will doubtless do much towards removing complaints 
as to indifferent light, which are commonly traceable to the 
practice of many consumers in buying cheap and inferior 
lamps. It is gratifying to see that electric light under- 
takers are evincing a spirit of enterprise with a view to 
relieving electric illumination from the handicap under 
which it has laboured. The greater satisfaction of the con- 
sumers, and the resultant increase in their numbers, may be 
depended upon to defray, and, in the course of time, to 
more than recoup, the outlay under this head. 

Nobel Peace Prize.—The Board of Education has 
received through the Foreign Office an intimation that, in 


order to be eligible for the Nobel Peace Prize, which will 


be awarded in December, 1905, candidates must be proposed 
to the Nobel Committee of the Norwegian Parliament 
before Feb. 1. The following persons only are qualified to 
recommend candidates: members of the Nobel Committee 
of the Norwegian Parliament ; members of the Legislatures 
and Governments of different countries, and of the Com- 
mission du Bureau international permanent de la Pair; 
members and associates of the Institut de Droit inter- 
national; professors of law and political science, of history, 
and of philosophy in the universities; and winners of the 
Nobel Peace Prize. The Nobel Peace Prize can be granted 
to an institution or an association, not only to an individual. 
Enquiries for further information should be addressed to 
the Comité Nobel du Parlement Norvégien, Victoria- 
terrasse 4, Christiania, Norway. 

St. Louis Exhibition.— The closing ceremony in con! 
nection with the great fair is thus picturesquely described 
by the Western Electrician of Chicago: Promptly at 
12 o'clock midnight President Francis, surrounded by a 
erowd estimated at 100,000 persons, threw a switeh which 
had been arranged at the foot of the Louisiana Purchase 
Monument, and slowly, as though reluctant to lose its 


beauty, the grand illumination dimmed. Simultaneously, 
the eurrent which operated the cascades was cut off, and 
with the darkening of the main picture the beautiful torrents 
of foaming’ water were for ever silenced.” It will be seen 
that the electrical department, which has been so con- 
spicuous throughout the exhibition, died hard. The final 
statement of the officials in regard to the attendance 
throughout the 187 days places the total ab 19,694,855, of 
whom, however, only 12,804,616 paid for admission, which, 
it may be remarked, is less than half the number for the 
Chicago Exhibition. The concluding day was naturally 
crowded, 203,101 sightseers being present. 


Wireless Telegraphy.—An agreement has been 
concluded between the Italian Government and the 
Marconi Company for the oonstruetion of a powerful 
station at Coltano, intended to communicate with stations 
in Great Britain, Erythrea, the Netherlands, and other 
countries. In connection with the agreement entered into 
between the company and the British Government for the 
transmission of messages to ships at sea, the Postmaster- 
General has authorised the use of abbreviated or registered 
telegraphic addresses of firms or individuals in sending 
wireless messages to or from the vessels, subject to the 
same regulations as those governing inland telegrams. 
It is reported that arrangemente are being made to fit up 
the trains of the New York Central and the Lake Shore 
Railroads with wireless telegraphy apparatus to enable 
passengers to send and receive messages at any time, 
Satisfactory experiments are stated to have been made of 
a combination of the present signalling system and wireless 
telegraphy by which engine-drivers can be warned of any 
danger. 


Reduced Cost of Electricity. —A lady writing in a 
New York journal bewails the increased cost of living in 
the States, particularly in that city. Her contention is 
amply exemplified in two columns of figures, which demon- 
strate the advance in prices that has occurred during the 
past decade, especially in the necessaries of life. Besides 
this, our esteemed contemporary the Electrical World weighs 
in with an important exception to prove the rule—elec- 
tricity.. There is not a department of electrical service to 
the public that is not cheaper and better in 1904 than in 
1894. Trolley rides for five cents are much longer, the 
universal transfer system has cut the fare to much below 
five cents, and the service is infinitely improved, on surface, 
overhead, or underground. Telephony is better, quicker, 
much cheaper, and available to everybody. Electric light 
and power are both cheaper and better, all over the country 
as in New York, and while the cost of every constituent 
item entering into production has risen—fuel, wages, rent, 
taxes, eto. the price of current has been persistently 
lowered. 

Poor Potsdam !—The Kaiser is exceedingly jealous 
about anything concerning Potsdam, for it was there that 
his “ never-to-be-forgotten” ancestor the great Frederick 
was born. Lately it has become recognised as imperative 
that electric traction shall supersede the old horse trams, 
but in the middle of the road connecting the town with 
the railway station are the remains of the old linden tree 
around which the people were wont-to attend upon 
Frederick with petitions. This would have to be 
removed, and though it is but a remnant of decayed 
timber, encased in rino and propped up by iron 
supports, the Kaiser insiste that sentiment shall prevail 
over utility. His Majesty, however, is not actuated 
by historic considerations alone. In the character of 
esthete he also objecte to the use of the overhead 
system on this road, and suggests that the best plan 
would be to use an alternative route, which should also be 
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well away from the palace. It is estimated that an addi- 
tional expenditure of over £60,000 would be entailed, but 
" the Kaiser has promised that the State shall bear half." 
As the Potsdam coffers are not overloaded, even a moiety 
of this sum represents a substantial tax, and a number of 
the inhabitants consider hero-worship rather dear at tho 
price; butitlooksas though the town will have to acquiesce— 
or, ab any rate, to pay. 

The L.B. and S.C. Experiment.—It is now definitely 
announced that the section between Peckham Rye and 
Battersea Park is to be converted to electric traction 
by way of experiment. This section, which is five miles 
in extent, is in the centre of the company's heaviest 
suburban traffic. For some two years the details of the 
scheme have engaged the attention of the company's con- 
- sulting electrical engineer, Mr. Philip Dawson, who, with his 
marked predilection for the overhead system, has convinced 
the directors of its advantage. When the electrification of 
this section has been completed, it is intended at first to run 
a few trains during the late morning and early afternoon on 
the “ shuttle service," passengers for a longer distance than 
the one electrically traversed having to change at each 
end. By this arrangement the quick transit of the early 
workers will not be interfered with. The general manager 
and consulting engineer have great confidence in the success 
of the experiment, which they expect to result in the prompt 
electrification of the lines to London Bridge and the West- 
end. It will be remembered that when Mr. Dawson gave 
evidence before the London Traffic Commission he advo- 
cated electric traction in the most unmistakable manner. 
The company is building a power station at New Cross for 
lighting purposes, but an eutside supply will probably be 
obtained for running the experimental trains. 

The Clock of the Fature.—Mr. Henry Cunynghame 
has justcompleted his interesting course of Christmas lectures 
at the Royal Institution on Ancient and Modern Methods of 
Measuring Time.” At the conclusion of Thursday's lecture 
he showed an electric clock which had been connected with 
wires to two dials in the gallery of the theatre, and said 
that no doubt the electric clock, when one clock in a 
house gave the time to any number of dials, was the clock 
of the future. He showed how, by the aid of a few dry 
cells, clocks are made to wind themselves automatically, 
never requiring to be wound by hand, and how one single 
master clock of this kind could be arranged to send a 
current every minute or half-minute to any number of 
dials in the same house or town, so that their hands would 
move on step by step with those of the master clock, and 
would always show the same time as it did without any 
attention for winding. In the course of the concluding 
lecture Mr. Cunynghame showed various apparatus by 
means of which minute divisions of time are measured, 
including an electrically operated tuning-fork. Mr. Esmond 
Morse, who had rigged up some of these instruments, 
assisted in their demonstration. The course concluded 
with a demonstration of the well-known mirror arrange- 
ment for the testing of the speed of light, and an earnest 
appeal by the lecturer to parents to allow their children as 
much as possible the use of instruments in order to assist 
them in their studies of physical phenomena. 

The Northumberland Clause. — Hitherto St. 
Stephen’s has been the venue for contests over the 
Bermondsey or Northumberland clauses, but the Torquay 
Gas Company initiated a departure the other day by 
appearing before the Local Government Board inspector, 
and preferring a request that sanction to the Corporation’s 
application for a loan of £42,000 for new electricity works 
should be conditional upon the observation of the North- 


a novel character, and we notice that it elicited scant 
encouragement from the inspector, who stated that he was 
in attendance to enquire into the merits of the scheme, 
and not into any conditions. The Gas Journal seeks con- 
solation in the circumstance that “it is not an unknown 
thing in recent times for the Local Government Board to 
look a little more closely than of old into applications from 
the point of view of how the ratepayers are likely to fare 
in respect of the scheme for which the money is required.” . 
Allowing our contemporary’s statement that the under- 
taking has only just made both ends meet, and that the 
present station is unable to meet any increased demand, 
the enlarged works will more than enable the Corporation 
to supply the Dolter Traction Company, leaving a margin 
for new light consumers. The gas company, by the way, 
are indefatigable rivals. It will be remembered that they 
were very busy last year with their opposition to the tram- 
way scheme. They claimed special protection against 
electrolysis, and their activity has evidently not abated. 
Hiring of Motors.—In the same way that electric 
light undertakers have found it advisable to adopt some 
system of free wiring to increase the number of consamers 
and the hiring out of motors and other accessories for the 
development of their power department, so the large power 
companies are experiencing the need of a somewhat similar 
method in their case. We have recently been informed 
that the Lancashire Electric Power Company have 
inaugurated a special branch with the object of hiring 
out apparatus to new consumers on the hire-purchase 
system, so as to develop their business in the large area 
over which they have the right to supply power. À would- 
be consumer of power is faced with a heavy charge for 
installipg electric motors, and, at the same time, he 
frequently has still to bear the standing charges on 
the engine and boilers which have previously furnished 
him with the power required in his factory. Consequently, 
the initial expense attendant upon the purchase of motors is 
often the deterrent which militates against & change of 
driving system to the electric on the part of manufacturers. 
The hire-purchase system now being organised in Lancashire 
will, however, largely dispose of this obstacle. The saving 
in annual cost from the use of electric power will soon 
wipe out the hire charge, and the payment for the apparatus 
being spread over a number of years becomes less onerous. 
We understand that this system is already having & good 
effect in bringing in business, and that Mr. Philip C. Pope 
has been appointed engineer-in-charge of the department. 


The Telephone Situation.—The rumour freely 
circulated in the daily Press at the end of last week to 
the effect that the Government had acquired the under? 
taking of the National Telephone Company, was promptly 
contradicted by an official commuhication from the Post- 
master-General. It will be remembered that Lord Stanley 
gave an assurance last session that he would not conclude 
any such agreement before Parliament had had an oppor] 
tunity of considering the terms. The following passage 
in the official disclaimer suggests, however, that a pro- 
nouncement from his lordship is to be expected on the 
reassembling of Parliament : ** The negotiations between the 
Government and the company are not yet concluded, and in 
any case no announcement on the subject will be made till 
Parliament meets.” The rumour speedily reflected itself on 
Change, though a financial contemporary suggests it was just 
aslikely that the reverse was the case, and that a rather 
unusual amount of buying early on Friday last may have 
prompted the rumour. Whatever the cause, the deferred 
stock gained 11 points in a day, receding five pointe on 
Lord Stanley’s announcement, which, by the way, does not 


umberland clause. This procedure, if not ultra vires, is of | preclude the possibility of a conditional understanding having 


opens with some entertaining paragraphs, and Faradians 
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been arrived at. A suggestion has gained currency that 
the company may be transformed into an authorised 
Government agency, the country becoming proprietors of 
the company’s undertaking—and of its liabilities—while 
the company would conduct the service in return for a 
share in the net profits. In any case, it is to be hoped that 
Lord Stanley will make a definite announcement in regard 
to the Government's policy early in the new session. 


North-Eastern Railway Company.— For some 
weeks past there has been friction between the company 
and the holders of first-class season tickets on the electrified 
section. This culminated in a meeting of the aggrieved 
passengers at Newcastle on Monday, when the services of a 
duke — his Grace of Northumberland — were enlisted as 
president. In the end the ticket-holders resolved, like the 
telephone users of Paris, to constitute themselves into a 
protection association. The company have sought to 
amalgamate the classes on the electric trains, and have 
inserted a clause in the first-class contract tickets that pas- 
sengers may travel first class only when accommodation is 
provided. At present the accommodation is alleged to be 
inadequate, overcrowding general, and the number of con- 
ductors insufficient. One of the speakers said that first-class 
season-ticket holders were compelled to travel with drunken 
men, who used objectionable language and spat on the floors. 
The Duke of Northumberland, referring to a notice just 
issued by the company that the limited supply of first-class 
carriages did not apply to main lines, became scathing in 
his criticism. The company, he said, knew better than to 
act in such a manner where main lines were concerned, 
because they came into competition with other railways. 
A series of resolutions embodying the complaints was duly 
carried. One can sympathise with the company in their 
desire to have a uniform class of compartment, but the 
demand for first-class accommodation on this line appears 
to be decidedly strong. .A little while back, if we recollect 
aright, the company made a provisional promise to the 
first-class season-ticket holders. Would it not be as well if 
a definite statement of policy were now made? 

Faraday House.—The January issue of the Journal, 
which will probably be the last number in ite present form, 


be seen that the final issue of the present publication lacks 
nothing in interest. 

More Rapid Telegraphy.—The high-speed telegraph 
system just devised by Messrs. Siemens and Halske requires 
only one wire for the transmission and reception of messages. 
Another advantage is that the receiving apparatus printa 
the message in plain printed characters. In the first place 
the mesaages are written on a typewriter, which, instead of 
printing letters, perforates holes in a paper ribbon. This 
ribbon is then inserted into a transmitter which reproduces 
the perforated dispatch at its destination. A dise with trans 
parent letters revolves in front of the ribbon perforated at 
the receiving station, and by means of a small electric lamp 
each letter, on which the electric light shines through the 
perforations, is photographed on a ribbon of sensitive 
paper. A special paper has been invented for photo- 
graphing the messages. This goes on at the rate 
of about 2,000 letters per minute. It will be seen 
that the system is almost a photographic equivalent 
of the tape machine eo familiar in clubhouses. In 
case of a lengthy dispatch several typewriters are 
employed in perforating the messages. It is proposed to 
set up perforation writers with ordinary typewriter key- 
boards in various offices, so that messages can be handed in 
ready for transmission. In dispatching messages through 
various stations, it is only necessary to use the perforated 
ribbon received on the fresh transmitter, & great saving of 
time being thus effected. It is reported that the system has 
been tried with success over the G'overnment wire between 
Konigsberg and Berlin—a distance of over 500 miles. The 
inventors of the Pollok-Virag system desired to exploit 
their apparatus here because there was not sufficient work 
for it to do in their own country, and it séems as though 
the Siemens and Halske method also will only be used to 
ita full capacity between large commercial centres. 


Iron and Steel Institute.—The following circular 
has been issued by the council with regard to the Andrew 
Carnegie research scholarship: “ A research scholarship or 
scholarships, of such value as may appear expedient to the 
council of the Iron and Steel Institute from time to time 
founded by Mr. Andrew Carnegie (president), who has 
presented to the Iron and Steel Institute 64 1,000dol. 
Pittsburg, Bessemer, and Lake Erie Railroad Company 
5 per cent. debenture bonds for the purpose, will be 
awarded annually, irrespective of sex or nationality, on 
the recommendation of the council of the institute. Candi- 
dates, who must be under 35 years of age, must apply on 
a special form before the end of February to the secretary 
of the institute. The object of this scheme of scholarships 
is not to facilitate ordinary collegiate studies, but to enable 
students who have passed through a college curriculum 
or have been trained in industrial establishments 
to conduct researches in the metallurgy of iron and 
steel and allied subjects, with the view of aiding 
ite advance or its. application to industry. There is 
no restriction as to the place of research which may be 
selected, whether university, technical school, or works, 
provided it be properly equipped for the prosecution of 
metallurgical investigations. The appointment to a 
scholarship shall be for one year, but the council may at 
their discretion renew the scholarship for a further period 
instead of proceeding to a new election. The resulta of 
the research shall be communicated to the Iron and Steel 
Institute in the form of a paper to be submitted to the 
annual general meeting of members, and if the council 
consider the paper to be of sufficient merit, the Andrew 
Carnegie gold medal aball be awarded to its author. Should 
the paper in any year not be of sufficient merit, the medal 
will not be awarded in that year." 


contribute articles upon The Artificial Lighting of Picture 
Galleries,” The Electrical Engineers, R. E. V.“ (illustrated), 
and The Best System of Alternating-Current Traotion for 
Long-Distance Lines (illustrated). There is a portrait 
and biographical notice of Mr. Robert Hammond, an 
account of the litigation over the ancient lights question 
(from which the society emerged successfully two or 
three weeks ago), and some miscellaneous features. In his 
notes on the lighting of picture galleries, Mr. W. T. Wheeler 
says that, although the acetylene gas light is hard to beat, 
preference must be given to the incandescent electric light 
on account of its all-round convenience. He considers it 
desirable to over-run the lamps, or to use high-efficiency 
lamps, owing to the better quality of the light obtained for 
this special purpose. For large pictures Mr. Wheeler 
advocates Nernst lamps, and in his conclusions he empha- 
sises the point that in a picture gallery the light should 
illuminate the pictures, not the spectators. The article on 
the Electrical Engineers traces the progress of the corpe 
from ite first commanding officer, the late Dr. John 
Hopkinson, up to the present time, and there are several 
excellent photographs. In his paper on The Best System 
of Alternating-Current Traction for Long-Distance Lines," 
which was awarded the prize for third-year students, Mr. 
H. W. Swann sums up favourably to the Winter-Eichberg 
repulsion series motor, pointing out, however, that it would 
be premature to deliver a definite pronouncement. It will 


40 


An Alternating-Current Rectifying Effect.—A 
recent issue of the Electrical World contains a letter from Mr. 
I. D. Paton containing the remarkable proposition that a 
direct current flows between a copper trolley wire and ite steel 
suspension cable when both are employed in parallel with 
alternating-current railway motors. In Section A of the 
accompanying diagram the current is flowing from left to 
right. Mr. Paton states that by virtue of the inductance 
of C there will be a lag in the rise of E.M.F. to a maximum 
relative to that in T for equal distances between the point 
of application and the withdrawal of energy, so that there 
will be a balancing current from T through S. The 
balance will occur when the E.M.F. crosses the zero line. 
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Similarly, in case B, where the current is flowing in the 
reverse direction, the same action takes place, and a 
balancing current will again flow from the copper trolley 
up the suspenders to the cable. As both the steel suspen- 
sion cable and the copper trolley wire carry alternating 
currents in parallel, it is not obvious why a rectified current 
should flow through any of the suspension ears. Although 
the different resistance and greater inductance of the steel 
cable, as compared with the copper trolley wire, would 
cause a delay in phase with respect to the current in the 
trolley wire, this difference in phase does not seem to 
involve any interchange of current, and if interchange of 
current took place, it would be an alternating current. 
The difference in the metals presents a number of secondary 
possibilities, such as thermo-electric action, but we echo the 
suggestion of our contemporary that their correspondent 
should make some measurements of the alleged reotified 
currents so as to elucidate this interesting phenomenon. 
Single-Phase Induction Motor.—A new type of 
small automatic starting induction motor has been put on 
themarket by the Emerson Electric Manufacturing Company, 
of St. Louis, a description of which appears in the Western 
Electrician of Chicago. The sizes range from v h. p. to 4 
h.p., on 60-cycle current, with speeds of from 1,150 to 1,800 
revolutions per minute. A feature of them is the limited 


than those hitherto made by this company, they are 
guaranteed to carry full rated loads without injurious 
heating. They operate at a constant speed, which cannot 
be changed. Speed is dependent upon the number of field 
poles in the winding and the frequency of the current—c g., a 
four-pole motor will operate on 7,200 alternations (60 cycles) 
at a speed closely approaching 1,800 revolutions per minute. 
The motors are not designed to start under any great pro- 
portion of full rated load. They are constructed with a 
patented divided-pole form of field winding, comprising an 
equal number of main and auxiliary or phase coils. The 
latter, which are used for starting, are entirely indepen- 
dent of the main field coils, and are in circuit with the line 
only when the motor is starting. As shown in the illustra- 
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tion, they are controlled by an internal automatic switch, 
which disconneecta them after the motor has attained 
sufficient speed. The armature is of the squirrel-cage type, 
and has no insulated winding at all. In the binding post 
arrangement the main field coils are connected in series, 
and the leads are attached to the binding posts inside the 
motor. The starting coils are connected in series with the 
automatic cut-out, and these leads are brought out through 
the binding-post block and connected to the binding posts 
outside. The motor may be readily reversed by changing 
these leads to opposite binding posts. These motors operate 
satisfactorily on current exceeding their rating by not more 
than 10 per cent. 


Testing Car Circuit Breakers.—A simple method 
of rapidly testing a car circuit-breaker adjustment is the 
subject of an article in the Street Railway Review by Mr. 
E. C. Parham. Assume that the house service trolley wire, 
denoted as T" T' in the accompanying diagram, has a short 
length insulated from it by line breakers on both ends 
Circuit breakers, a, 5, in series with each other, are like- 
wise in series with switch, c, fuse, d, and variable resistance 
r, which may be a water rheostat. Breaker a has a pair 
of contacts which close the circuit after it has been 
momentarily opened, the object being to obviate the loss 
of time consequent upon reclosing the breaker by hand. 
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When all breakers, switches, and fuses through the test 
path are closed, the short insulated section is alive, so that 
if the trolley wheel of a car bears up against this section, 
and one of ita controllers is advanced to an operating notch 
the car will take current through its normal working circuit 
and tend to start. To obviate this the author employs the 
forked device, m, of which the unshaded tongue is made 
of fiat copper, and the shaded tongue of hard flat 
insulation, and which terminates on a flexible lead 
grounded to a track rail, with the result that the . 
current cannot reach the motor circuit as long as 
the controller is not advanced beyond the first notch. 
Taking the standard adjustment of the car breakers for the 
purpose of calibrating the test circuit as 200 amperes, 
breaker ais adjusted, by means of an ammeter and the 
variable resistance, 7, to operate at about 190 amperes, and 
breaker b about 210 amperes, the margin being corrected 
later after experience. A car is located so that its trolley 
wheel rests on the insulated section, and the controller 
nearest the car breaker to be tested is advanced to the first 
notch, and the forked contact, m, placed under controller 
fingers, T and R,. The test breakers are then closed and 
the rheostat operated to gradually increase the current 
until one of the breakers acts. If breaker d operates first, 
it is an indication that 190 amperes are insufficient. If the 
car breaker under test operates next, it becomes certain 
that its adjustment lies between 190 and 210 amperes, 
which would be considered a good condition. If breaker b 
acts before the car breaker, the adjustment of the latter 
needs a greater current than 210 amperes, entailing a 
slacking off of the breaker adjusting screw. Operation of 
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the car breaker before breaker a would show the former to 
be adjusted for too low a current, impeding the operation 
of the car. It will be seen that, in general, a breaker 
which operates between a and 5 is safe. 


The American Institute.—We have received a copy 
of this society’s Transactions for December, which contains 
papers on Heavy Electric Traction and The Maximum 
Distance to which Power can be Economically Transmitted,” 
by Messrs. O. S. Lyford, jun, and Ralph D. Mershon 
respectively. In the latter paper the author rests his 
calculations upon the present condition of electrical science, 
which he acknowledges may prove a doubtful basis. He 
hints at the possibility of devising some better mode of 
transmission, “not involving the use of lines,” and con- 
siders it not improbable that skill and experience will 
eventually so modify methods of construction as to greatly 
affect his present conclusions. Besides this, industrial and 
financial conditions may undergo a change favourable to elec- 
trical engineering. In his present caloulations the maximum 
amount of power dealt with is 500,000 kw., which ho states 
is probably too high to be seriously considered to-day, but 
he gives 200,000 kw. to 500,000 kw. as within the range of 
immediate future possibility. On these figures he gives 
the maximum distance for the present outlook as about 
550 miles. The limit, he finds, is fixed, not by physical, 
but by economic, conditions. Thus, all the elements in 
the annual oost per kilowatt for transmitting power, except 
those dependent upon the line conductors, may be con- 
tinually reduced by increasing the amount of power to be 
transmitted. The annual cost per kilowatt due to 
the line conductors cannot be so reduced. It can 
be determined only by such other means as will 
reduce the first cost of the conductors. As the first 
cost of the line conductors can be reduced only by increas- 
ing the voltage of transmission, and as there is a limit to 
which increase can be carried, it follows that the limiting 
distance to which power can be economically transmitted will 
depend, finally, upon the cost of the line conductors and upon 
this alone.” The author found to his surprise that the limit 
of voltage is also governed, not by atmospheric losses, but 
by economic conditions; but he predicts that when the 
demand comes for unite of the large capacities contem- 
plated, voltages greatly in excess of those now used will 
be practicable, larger transformers facilitating construction 
for this purpose. The issue also contains the discussion 
on “The Telautograph” and The Transposition of Elec- 
trical Conductors.” f 

Institution of Civil Engineers.—A large audience 
assembled in Great George-street to hear Sir William 
White's acoount of the American tour undertaken by the 
institution last year during his term of office. Sir William 
White prepared his paper at the express wish of the presi- 
dent and council, who desired that the Proceedings should 
contain a record of a visit paid to America for the first 
time in the history of the institution by a representative 
body of ite members. The party mustered in New 
York to the number of 72, exclusive of many ladies, 
and had to face a hard month’s work in order to 
falfil numerous engagements at places far distant from 
each other, and to inspect many important works The 
first reception of the party by the American Society 
took place on Sept. 13. A notable feature of the gathering 
was the presence of Mr. Charles Haswell, the father of 
living engineers, who is in his ninety-seventh year. He 
was the firat engineer-in-chief to the United States navy, 
more than 60 years ago. Sir William referred to the 
engineering achievements of Greater New York, embracing 
bridges, tunnels, trains, trams, deep-water approaches to 
the harbour, berths and warehouses for shipping, great 


steam ferries plying across the noble rivers, telegraphs and 
telephones, “‘sky-scrapers,” water supply, and great sewage 
systems. The new rapid-transit subway was duly inspected. 
Sir William remarked that the opportunity of inspecting 
a number of the largest high buildings was the more 
valuable in view of the growing adoption of steel struc- 
tures for building purposes in this country, and it was 
satisfactory to note that in the production of special sections 
of steel joists and girders suitable for such buildings the 
most recently designed British steelworks compared favour- 
ably with those of the United States. In both countries 
built-up sections were giving place to rolled sections, and 
in both countries H-shaped joists up to 2ft. in depth were 
now obtainable in the greatest lengths required for build- 
ings. He found the spectacle presented by the sky-scrapers 
from the harbour of New York remarkable and interest- 
ing, but, in spite of their advantages in concentrating 
business, he was personally not desirous of seeing a similar 
group of buildings in any city of Great Britain. In 
Chicago, the birthplace of the sky-scraper, a law had been 


passed limiting the height of new buildings to 150ft., and 


that example would probably be followed elsewhere. 
On Sept. 19 the party left New York by special train for 
Montreal, whence they went to Quebec, Ottawa, Toronto, 
and Niagara. No engineer visiting Canada, said Sir 
William, could fail to be impressed by the enterprise and 


.courage with which the Government and private associa- 


tions were facing great schemes for the development of the 
Dominion's resources—the construction of & new trans- 
continental railway, the fuller utilisation of numerous 
sources of water power for electrical purposes, and the 
improvement of the waterways betwoen the great lakes 
and the Atlantic. The party were enabled to see 
some examples of the most characteristic features in 
these developments. At Quebec they saw the works in 
progress for the new railway bridge, to be constructed 
on the cantilever principle, with a channel span of 1,800ft. 
(100ft more than the Forth Bridge), containing a suspended 
span of 675ft. and two cantilever spans each of 5624 ft. 
They visited the Soulanges Canal, the electrical equipment 
of which was described in our last week’s issue. Many 
opportunities were afforded to see examples of the utilisa- 
tion of water power, and no one could fail to realise the 
enormous possibilities of development in the pulp and paper 
industry, with cheap power and a good supply of labour. 
At Niagara, on the Canadian side, three new undertakings 
were being rapidly advanced, together giving over 
400,000 h.p., while a fourth would yield 40,000 h.p. When 
these were completed the grand total of power derived 
from Niagara on both sides of the river would be about 
700,000 h.p. Sir William paused to lament that two of 
the three big undertakings on the Canadian side were 
practically due to American capital and enterprise. 
Subsequently the party arrived at St. Louis, and attended 
the International Engineering Congress. In conclusion, 
Sir William remarked that this visit would undoubtedly be 
of benefit to British engineering, since it included excep- 
tional opportunities for obtaining particulars of the latest 
American and Canadian practice. Beyond that, however, 
the friendly intercourse would tend to strengthen the 
amiable feeling already existing between the United States 
and the British Empire, and must result in a better under- 
standing between the mother country and Canada, whose 
loyalty to the British Empire was undoubted, and had 
been established by noble deeds. The development of the 
Dominion was in an early stage, but those charged with 
the responsibility of government were fully alive to the 


grandeur of ite resources and its potential greatness. A 
vote of thanks was accorded to Sir William with 


acclamation. 
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ELECTRIC TRAMWAYS IN HONG KONG. 


Although little more than 60 years have elapsed since 
the island of Hong Kong became a British ion, ite 
rise in importance, both as a commercial and naval centre 
in the Far East, has been both rapid and unique. Situated 
near the mouth of the Canton River, and distant about 
90 miles from the ancient Chinese city of Canton, it 

one of the finest and most beautiful natural 

harbours in the world. This must have been recognised 
by the Chinese themselves hundreds of years ago, as the 
inese characters representing the name of the island 

i “Good Harbour.” The island itself is some 11 
. miles long and from two to five miles broad, and consists 
of lofty uncultivated hills. In the younger days of the 
colony it was considered a most unhealthy place, owing to 
the virulence of malaria, but to-day the efforts of the 
Sanitary Board on the one hand and the Afforestation 
Department on the other have completely altered these 
characteristics. During the summer months the humidity 
of the atmosphere renders the heat very trying to 
Europeans, but from September to March the weather is 


all that could be desired. The population of Hong Kong 
is estimated at 284,000, and of these 274,500 are Chinese. 
Ite trade is eatimated at £50,000,000 per annum. It hae 
excellent dock accommodation, is strongly fortified, and is 
the permanent naval base in the Far East. 

In 1902 an ordinance was passed by the Legislative 
Council of Hong Kong authorising the tramways to be laid 
down by the Hong Kong Tramways Electric Company, an 
English company with its headquarters in London, and 
work was commenced in May, 1903, and completed last 
July. The detailed plans and specifications were prepared 
by the company’s consulting engineers, Messrs. Alfred 
Dickinson and Co., of Birmingham, who appointed Mr. 
Harold Hackwood to act as their representative in Hong 
Kong as resident engineer in charge of the conatruction. 
The contractors were Messrs. Dick, Kerr, and Co., of 
London, who carried out the whole of the work. 

The total length of single track is 144 miles, which is 
laid in 94 miles of route. The track is laid to a gauge of 
óft. 6in., with rails of the girder type, weighing 86lb. per 
lineal yard. Each rail joint is double bonded with 6/0 
S.W.G. copper bonds. The lines within the city are laid 
for the most part as centre-pole construction (Fig. 1), but 
the eastern portion of tbe route being outside the city 


boundary, is laid as qi line a ee places, and is 
equipped on the side-pole system. With the exception of 
a short branch line, which runs to the racecourse, the route 
runs parallel with the water front, and with the exception 
of a short length at Quarry Bay is practically level. At 
Quarry Bay a short length of road grading has been done, 
the original grade of 1 in 10 having been reduced to 1 in 15. 
Beyond Quarry Bay is the eastern terminus of the line, 
where is situated the small Chinese village of Shankiwan. 
Owing to the varying nature of the ground, three forms of 
permanent-way construction have been adopted. Where the 
ground was solid the rails were bedded on a concrete beam 18in. 
wide and 6in. deep; where the ground was not so good a bed 
of concrete 6in. deep and 7ft. 3in. in width extending 
under the whole track, and 1ft. 6in. on either side, was 
adopted. Over doubtful ground, which had been recently 
reclaimed from the sea, this concrete bed was increased to 


8in. in depth. The concrete used was mixed in the propor- 
tion of 6 to 1, Portland cement of local man ure 


and exceptionally good quality being used. After the rails 
and the bottom conorete were laid, the road surface was 
made up to rail level with concrete and finished off with a 
smooth surface to the proper camber of the road. 
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Fia. 1.— View of the Des Voeux Road in Hong Kong, showing Trolley Standards and also the Overhead Lighting Wires. 


The overhead construction has been carried out in a very 
neat manner, the "ur of arms on the centre poles (Fig. 1) 
not exceeding 2ft., while the arms on the side poles vary in 
length, the majority of them being 6ft. long. The poles 
are of mild. steel, 28ft. Jin. in length, 7in. in diameter at 
the base, tapering to 4in. in diameter at the top. "They are 
set 6ft. in the ground in a solid block of concrete. Within 
the city ornamental base castings greatly add to the appear- 
ance of the poles, which are still further enhanced by the 
addition of wrought-iron sorolls on the bracket arms. The 
trolley wire is divided into half-mile sections by means of 
section insulators, and at each of these points the main 
feeder cables are tapped and current is taken to supply 
each section of trolley wire. This is accomplished by 
running the feeders through a feeder pillar containing the 
necessary switches and fuses, the connections from the 
feeders to the trolley wires being made with rubber-covered 
37/,, cables, carried up inside the poles and along the sides 
of the bracket arms. The pressure on tbe trolley wire is 
500 volts. A lightning arrester is provided in each feeder 
pillar, and also a telephone giving direct communication 
with the power-house. The feadar cables were supplied by the 
Callender Cable and Construction Company, and laid on the 
solid system, Jn addition to the main feeders running east 


THE ELECTRICAL ENGINEER, JANUARY 18, 1905 43 


and west from the power station, a return *’/,, booster | the fact that a very few years ago it was reclaimed from 
feeder has been laid in each direction to within a mile of | the sea, and consequently no good foundation could be 
the two distant termini, where it is connected to the rails. | obtained for either buildings or machinery. However, as 
It also makes connection with the rails at each feeder pillar. | it was the best site obtainable in all other respecte, this 


— > c 


of the Hong Kong Tramway Station, with Dick-Kerr Generators coupled to Yates and Thom Engines. 
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Fie. 2.—The Engine Room 


A three-core pilot cable has also been laid from the power | difficulty had to be overcome, and efficient foundation 
station to each terminus, one core being connected up for | were obtained by the driving of over 5,000 piles These 
testing purposes and the remaining two cores being used | were spaced so as to support the whole weight of the build 
for telephone service. ings themselves, the ground (which greatly varied in 
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Fic. 5. — Ihe Carshed at Hong Kong. 


ing station is as nearly as possible in the] solidity) being left as an additional factor of safety. China 
an 3 a convenient site raving been obtained | fir poles, 15ft. in length and bin. in diameter, were used as 
alongside the Bowrington Canal, from which water for con- piles under the buildings and machinery, special 7in. poles, 
denting pu is obtained, and which enables coal and | 18ft. in length, being used for the chimney foundations. 
materials to be delivered by barges direct on the site. The | The depot comprises engine-room and basement, boiler- 
only objection which could be found with the site lays in | house and coal store, car-shed and machine shop, smithy, 
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paint shop and carpenter's shop, and also offices. The 
engine-room (Fig. 2), which is lofty and well lighted, 
contains two Dick Kerr continvous-current, direct-con- 
nected railway generators of the multipolar type, compound 
wound, giving a potential of 550 volta, and running at 
100 revolutions per minute. They are designed to run 
either separately or in parallel. The generators are keyed 
direct on to the main shaft of the engines, which are of the 
horizontal cross-compound type, each engine being equal 
toa maximum load of 557 b.h,p. The engines, built by 
Yates and Thom, are each provided with a Wheeler surface 
condenser of the Admiralty pattern, and may be worked 
either condensing or non-condensing. The condensers are 
fixed in the basement below the engine-room, as also are all 
the steam and other pipes, thus leaving the engine-room free 
and open. Circulating water is obtained for the condensers 
from the Bowrington Canal, which is alongside the site, the 
water first passing through sumps fitted with gratings and 
strainers to exclude obstructions. In addition to the two 
traction sets there are two smaller plants for the arc and 
incandescent lighting of the depót, one set being driven by 
a small high-speed engine, and the other by a motor runnin 
from the 500-volt circuit. The lighting circuit is supplied 
8t 100 volts pressure. The switchboard, which is of Dick- 
Kerr’s standard type, consists of nine panels. It includes 
& main station panel, two generator panels, two feeder 
panels, one Board of Trade panel, and three lighting panels. 
The main station panel contains recording instruments of 
the latest pattern, including a recording wattmeter showin 
the total output of the station. The Board of Trade pane 
is arranged for receiving test wires from 5 of 
the line, and is provided with instruments for all 
the tests required by the Board of Trade. An overhead 
travelling crane is ponen capable of lifting and traversing 
in any direction a load of 10 tons over the whole area of 
the engine-room. | 

The boiler-house, which is at a lower level than the 
engine-room, contains two double-drum water-tube boilers, 
of the Babcock and Wilcox type, arranged to burn ordinary 
Japanese engine slack. Each boiler has 3,654 square feet 
of heating surface, evaporates 12, 000lb. of water per hour, 
and works at a pressure of 160lb. per square inch. In 
addition to the steam and water gauges, each boiler is fitted 
with a spring safety valve and a dead-weight safety valve. 
Water is supplied to the boilers by two Blake and Knowles 
feed pumps, which take water from eitber the storage tank 
or the hot-well, and feed the boilers either direct or through 
a Green's economiser. In case of mishap the economiser 
may be cut out, the flue gases being conveyed to the 
chimney by means of a by-pass or auxiliary flue, and the 
feed water being pumped direct into the boilers without 
passing through the economiser tubes. Two feed-water 
filters are supplied, and all water passes through one or 
other of these before entering the boilers. 

The chimney, which is circular, is built of brick, and is 
155ft. in height. As Chinese bricklayers are unaccustomed 
to this class of work, it presented greater difficulties in 
construction than any other part of the work, and as Hong 
Kong is subject to typhoons of noted severity, exception 
caro ‘had to be taken with both the foundations and the 
building of the shaft. With the exception of the foundations 
and the chimney cap, the whole of the brickwork is built 
in lime mortar of special composition, as is also the brick- 
work of the buildings. 

The car-shed (Fig. 3), which is a rectangular building 
220ft. in length, contains six lines of track and gives 
accommodation for 35 cars. The roof is of iron, in two 
spans, partly glazed and provided with louvres, giving 
plenty of, light and ventilation. Inspection pits run the 
whole length of the shed. There are 26 single-deck motor- 
cars, 10 being of the combination type with an enclosed 
portion in the centre and an open platform provided with 
seats at either end. The remaining 16 cars are of the open 
eross-bench type. The over-all length of the cars is 29ft., 
the total width is 6ft. 6in., and the wheel base 6ft. 6in. 
The combination car has a seating capacity for 32 passengers, 
and the cross-bench cars for 48 passengers. Each car is 
mounted on a truck of the Brill type, and is equipped with 
Dick-Kerr. 254 motors, and the standard metallic shield 
blow-out controllers and the usual hand brakes. The 


trolleys, which are of the lateral type and provided with a 
swivel head, are 16ft. 6in. in length, and enable the trolle 
wire to be fixed 10ft. away from the centre of the trac 
where necessary. The car bodies were built at Preston by 
the Electric Railway and Tramway Carriage Company, and 
were shipped to Hong Kong in sections, where they were 
fitted together and connected up in a very short space of 
time. At one end of the car-shed is a well-equipped 
workshop, containing screw-cutting gap lathe, wheel lathe, 
wheel press, and i g machines, the whole being driven 
by a 500-volt motor. suitable smithy, carpenters’ shop, 
and paint shop are also provided. 

Before the introduction of electric traction into Hong 
Kong the gd ricksha drawn by a Chinese coolie was 
the principal means of locomotion, and of these nearly 
2,000 were licensed for hire, in addition to a large number 
owned privately. Although rather slow, the ricksha is 
hard to beat for general convenience; the fight for 
supremacy between the out-of-date ricksha and the new 
electric car will be of interest, but must of necessity end 
in the victory of the latter. As this is the pioneer system 
of electrie traction in China, it is to be hoped the venture 
will meet with a well-deserved success, and that electrically- 
equipped lines will shortly be laid in other parts of the 
Celestial Empire by English oontraotors. 


THE ELECTRIC LIGHTING OF RAILWAY TRAINS. 
BY DR. ALFRED GRADENWITZ. 


The system of electric lighting for trains described in the 
following was designed by Mr. Aichele, and is being brought 
out by the Aktien-Gesellschaft Brown, Boveri, und Co., of 
Baden, Switzerland. In this system each car has a lighting 
plant of ite own, consisting of a dynamo, a storage battery 
of some few cella, the regulation device, conductors, and 
lamps. This will greatly increase the value of this system, 
which may be applied both to ordinary and express trains, as 
well as to international through trains on the one hand and 
mixed trains on the other. Only the conductors and lampe 
are arranged inside the cars, while the remaining parte (any 
one of which is self-contained and interchangeable) are 
located outside the wagon on the truck, so as to be easily 
accessible (see Fig. 1). 

The dynamo, which is suspended in the middle of the 
truck, is a shunt machine of about 2 h.p., being enclosed 
in a dust-tight cast-iron housing, and driven from one 
axle of the ioci d a belt. Its speed will thus, in any 
case, be proportional to the speed of the train. On the 
direction of the latter being reversed, its poles are changed 
automatically by shifting the brushes on the commutator. 
The storage battery includes 9 or 2 x 9 cells of a capacity 
of about 140 ampere-hours, corresponding to a lamp voltage 
of 18 or 36 volts. The system may, however, as well be 
designed for any desired number of cells, and any voltage 
at the terminals of the lamp. Each set of nine cells is 
located in a box, and so as to be accessible at any time. 
They do not, however, supply current except at very low 
speeds of the train, as obtaining immediately before and 
after stoppages, and when standing in the stations them- 
selves. The capacity of the cells may therefore be very 
small as compared with the output of the plant. Throughout 
the remainder of the run they receive charging current of 
an intensity that is independent of the speed of the train, 
while adapting iteelf automatically to the actual condition 
of charge of the storage battery. The latter, accordingly, 
remains permanently under working conditions most 
favourable for its preservation, and which could not be 
excelled even in the best of stationary plants. This 
regulation of the charging current according to the speed of 
the train and the charging conditions of the battery, as 
well as the connecting and disconnecting of the dynamo, is 
effected automatically by an extremely precise and reliable 
regulation device, which at the same time adjusts the voltage 
at the lamp terminal so as to prevent any increase in 
voltage resulting from the charging current. As a conse- 
quence of this, the lighting will not undergo any appreciable 
variation, either on the speed of the train being varied or 
on the passage of the train from the station to the track, 
and vice versá. This regulator, which ig fitted in a small 
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iron casing, may be either located outside on the truck, as 
shown in Fig. 1, or inside in the coach. 

_ The internal arrangement of the apparatus is shown in 
Fig. 2, the essential parts being the switching apparatus, C, 


connection between the dynamo and battery, which has 
been completed by the latter. At the same time, the 
regulation motor, R, will, however, be set working as soon 
as any machine current is developed, thus effecting an 


"a 

Wade a un. ^ 
«3 B 

M. TN. 


i 
— 
RU 
" * 8 D uan » n f 
At Zz . 
— ra — 
Wr VA 
"E" 
MI 


vi v ET | 
T ox» a. - - 
ni SP e AM g r 
d - - - 


p» — n 
Vat 

> + e 

re S E oe 


* * a> ae 
—— eS on : 
Inre- fA 
21 Y 


23 i 21 
* T". "we " 
"t s". ^ 
* " " 
F 
FA. vet 


=. See 


and the regulating motor, R. The latter consiste of a bell- 
shaped electro et, including two independent coils—one 
of thin wire, which is permanently connected to the terminals 
of the dynamo, and one of thick wire, which is traversed by 
the machine current, If, under the magnetising action of 
these coils, the core of the apparatus be lifted, some fork- 
shaped copper springs, which are attached to the upper end 
of the core, will touch an opposite metal plate, thus com- 

leting the connection between the dynamo and battery. 

y a plate spring located sideways below these copper 
springs on the core of the apparatus there will be closed at 
the same time a second circuit serving for the purpose of 
regulation, as seen from the following. The core of the 


Fic. 2. —View of Regulation Apparatus, first design. 


apparatus is raised under the influence of the thin wire coil, 
a, connected to the terminals of the dynamo (see diagram 
of connections, Fig. 3) or of the apparatus, C, as spon as 
the train exceeds a speed of about 15 miles per hour, when 
the voltage at the terminals of the dynamo has reached 
the battery voltage. The connection between the dynamo 
and the battery will accordingly be effected without any 
sparking, thus ensuring a permanent preservation of the 
contact points. On the speed of the train being further 

the battery will begin to be traversed by the 
charging current, passing through the second coil, b, of 


the switching apparatus, C, where it acts in the same 
way p pum Nazi nen in the coil, «, thus securing the 


FId. 1.—First and Second Class Passenger Car with Train-Lighting Outfit (apparatus below the car). E 


automatic adjustment of the shunt regulation resistance of 
the dynamo which controls the current supplied by the 
latter. To this effect a small toothed wheel mounted on 
the motor axle is made to engage with a smaller one that 
is connected to the lever, H, of the shunt regulating resist- 
ance of the dynamo. On the armature being rotated 
(which occurs at slow speeds only while the regulation is 
being effected) the lever, H, will slide on the circular 
resistance contacts, these movements being damped by an 
aluminium disc mounted on the motor shaft and located in 
the field of an electromagnet. 

The motor magnets bear three independent exciting coils, 
marked I., II., and III. respectively in Fig. 5. As long as 
there are no lamps switched in, the coil I., traversed by the 
machine current, and IIL, which is applied to the battery 
terminals, will work simultaneously. If any lamps are thrown 
in, the coil III. will be replaced by the coil IL, which is 
traversed by the lighting current, so that the coils I. and II. 
now work simultaneously. Under the action of I. the 
lever, H, will be displaced so as to effect an increase, and 
under the action of II. or III. a diminution of the resistance 
in the exciting circuit of the dynamo. In both of these 
cases the lever, H, will thus be adjusted under the influence 
of two magnet coils of the regulation motor, acting in 
opposite rotary directions, so as to weaken the excitation of 
the dynamo as soon as the effect of the coil I. traversed by 
the machine current becomes the stronger, on account, for 
instance, of an increase in the speed of the train. The lever, 
H, will then slide on the contacts of the shunt regulation: 
resistance, E, as the speed of the train increases until 
the effect of the coil I. corresponds accurately to the effect 
of the coils II. or III., thus balancing the latter. If this 
atate of equilibrium is attained, the motor will remain at 
rest until, on account, for instance, of a decrease in speed, . 
the equilibrium of the two magnetising coils of the motor 
is once more disturbed, when the motor, under the influence 
of the now prevailing coil II. or III., turns the lever at the 
regulation resistance in an opposite direction, so as to 
increase the excitation of the dynamo, until the charging 
current traversing the coil I. has returned to its previous 
value, thus re-establishing the equilibrium between the 
coils I. and the antagonistic coil. This arrangement will 
thus regulate the machine current, and accordingly the 
charging current, with any speed of the train, so as to 
cause the coil I. traversed by the same to exert an effect 


46 THE ELECTRICAL ENGINEER, JANUARY 18, 1905. 


which always accurately corresponds to the effect of the 
coil III. or the coil II. By applying to the coil III. the 
voltage of the battery, there is thus obtained, in the first 
case, a regulation to constant intensity of the charging 
current, while, in the second case, by causing the lighting 
current to traverse the coil II. the charging current is 
adjusted automatically in accordance with the lighting 
current, and at the same time the increass or decrease of 
the latter charging current is regulated by increasing or 
decreasing by steps the effect of the coil II. (traversed by 
the lighting current), through a gradual modification of a 
resistance inserted in parallel. To this effect, the contacts 
of the resistance, W, connected in parallel to the coil, are 
so arranged as to be touched by the lever, H, on its first or 
last movement, thus increasing or decreasing gradually the 
resistance, W. In a similar way the two electromagnets, F 
and T, throw the coils II. or III. out of action, partly or 
completely, thus effecting an adjustment of the regulation 
apparatus to a very small charging current. 
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Fig, 5, —Diagram of Connections. 


In addition to the above appliances, the housing of the 
regulation apparatus contains two safety fuses for the main 
and shunt circuits of the dynamo respectively, as well as a 
device for automatically interrupting the excitation circuit 
of the latter. The purpose this device is intended for, as 
well as the common working of the remaining parta (already 
alluded to) of the regulation mechanism, vili be seen from 
the following: During the stoppage of the train the con- 
nections between the dynamo and the battery, B, will be 
interrupted in the switching apparatus at i i (Fig. 3), when 
the lamps derive their current from the accumulator 
battery. The lever, H, has been placed during the pre. 
5 stoppage of the train, owing to the action of the 
coils II. (traversed by the lighting current), on the magnet 
of the electromotor, R, in the extreme position shown in 
Fig. 5, where the shunt regulation resistance and the 
coil IL, inserted in the lighting circuit, as well as the shunt 
resistance, V, before the lamps, are short-circuited. The 
lighting current will, therefore, in the beginning exert no 
magnetieing effect on the magnets of the electromotor, R, 
the lamps being applied to the battery terminals without 


any shunt resistance. The relay, T, having attracted its 
armature under the influence of the coil 5, traversed by 
the lighting current, the contact will be completed, and 
the coil III. will be out of action. | 

On the train starting there will, as soon as the speed of 
the dynamo has become sufficiently increased, & dynamo 
voltage equalling the voltage 5 at the terminals of 
the battery, when the magnetising effect of the coil d in 
the switching apparatus, C (which is being permanently 
applied to the terminals of the dynamo), suffices to lift the: 
core of the apparatus, thus completing the connection 
between the dynamo and battery. 
apeed of the train is about 15 miles per hour. If the speed 
increases further, the tension at the terminals of the current: 
generator will be augmented so that the battery is traversed 
dy acharging current. This current, traversing the coil 5 
of the switching apparatus, C, will act there in the same 
sense as the current in the coil a, that is to say, will secure 
the connection between the dynamo and battery that has 
been effected by this coil. In addition, the charging 
current will, however, traverse the etising coil I. of 
the electromotor magnet, turning the lever, H, from the 
extreme position to the nearest contact of the resistance, W. 
Instead of the short-circuit, part of the resistance, W, will 
now be placed in parallel to the coil II. and the shunt 
resistance, V, when part of the lighting current traverses 
the coil II., which by its magnetising effect balances the 
coil I. traversed by the charging current, so that the lever 
is stopped in this position, until on account of the increas- 
ing speed of the train the effeot of the machine current in 


FI. 4,--View from the front of the latest design of Regulator. Mc 


the coil I. becomes stronger. Then the lever, H, turns on tothe 
second contact of the resistance, W, thus altering once more 
the distribution of the lighting current in the two parallel 
branches so that the portion traversing the coil II. and the 
shunt resistance, V, becomes greater and compensates for 
some moments the machine current traversing the coil I. 
The lever, H, will thus stop also in this second position 
for some moments until the machine current becomes 
sufficient to move it on. During the increase of the 
charging current the lever, H, thus slides slowly over the 
various contacts of the resistance, W, while the portion 
connected in parallel to the coil II. and the shunt resistance, 
V, increases continually until it becomes infinite, when the 
lever, H, has left the contacts of W. The shunt resistance 
connected to the lamp, and which consists of two parallel 
branches (coil II. and shunt resistance, V, on one side and 
inserted portion of resistance, W, on the other) will thus 
be increased by steps which are adjusted automatically 
according to the actual intensity of the increasing charging 
current. The fall in voltage undergone by the fixed 
lighting current in this variable combined resistance thus 
corresponds at any moment to the increase in voltage at 
the battery terminals, due on one side to the disappearance 
of the discharging current, and on the other to the increase 
of the charging current. The charging current is thus 
thrown in and augmented without any oscillation in the 
luminous intensity of the lamps, though the same battery 
be simultaneously applied to the lamps and connected to the 
dynamo. After the lever, H, has left the contacts of the 
reaistance, W, on the train being further accelerated, the 
full amount of lighting current will traverse the coil II. The 
adjustment of the lever is effected by the simultaneous 
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action of the two antagonistic coils, I. and IL, which are 
traversed by the machine and lighting current respectively. 
The zero position of the lever with the various speeds of 
the train corresponds always to an intensity of the charging 
current that bears a constant ratio to the intensity of the 
lighting current. The -former will, therefore, undergo an 
alteration only in the case of the number of lamps inserted 
being altered, increasing and falling along with the lighting 
current. 

Some important advantages in operation are due to this 
arrangement. The fall in voltage produced by the lightin 
current in the shunt resistance connected to the lamps wil 
always be accurately compensated for by the increase in 
voltage produced by the charging current at the terminals 
of the battery, so that in the present system, in opposition 
to other schemes, the lamps can be switched off or in at 
will without having to be replaced by compensation resist- 
ances to keep the voltage at the remaining lamps constant. 
For the same reason, there will ona lamp burning out be no 
increase in vol on the remaining lamps. At the same 
time, however, there is obtained an operation as economical 
as possible, as any losses of energy in compensation resist- 
ances are avoided. The ratio of the number of turns in 
the two coils I. and II. is so designed that the charging 
current traversing the battery remains in any case beiow 
the admissible limit. Especially in express trains which 
traverse great distances without any stoppages, the 
battery will frequently approach a completely charged 


Fic. 5.—Back View of Regulator of the latest design. 


condition. When under the influence of the increas- 
ing charging voltage, the electromagnet, F, will attract 
its armature, inserting, in virtue of the contact, q, 
part of the resistance, W. which is connected in parallel 
to the coil II., when the latter is no more traversed by the 
full amount of lighting current, but only Py part of the 
same, so that the current in the coil I. of the magnitude of 
the lighting current suffices to compensate the magnotising 
effect of the coil II. 'The lever, H, accordingly moves into 
& rero position corresponding to these conditions, while the 
coil I. is traversed only by the lighting current supplied 
from the dynamo, the battery receiving no charging 
current, so that its voltage decreases This alteration 
will, however, not be felt in the lamps, as by the insertion 
of the resistance, W, the total resistance connected to the 
lamps has undergone a corresponding diminution. The 
increase in voltage obtaining in the last stage of charging 
at the terminals of the accumulators will thus not be felt 
in the lamps, while at the same time any regular overload 
on the battery is avoided. Should any decrease in battery 
voltage be produced on account of the current supplied 
from the accumulators in the station, the electromagnet, 
F, would release its armature, thus opening the contact, g, 
of the resistance, W, so that in the subsequent journey 
there is an instantaneous charge of the battery with a 
corresponding increase in the shunt resistance connected 
to the lamps. 

In case the running speed decreases, the electromagnet 
would, under the magnetising influonce of the constant 
lighting current, first move the lever, H, into positions 
corresponding to the smaller resistances in the shunt circuit 
of the dynamo, until the lever, H, has reached the contacts 
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of the resistance, W, when the resistance is connected in 
parallel to the coil IL, and the shunt resistance, V, so that 


the same process as on the starting of the train occurs in 


an inverse order—namely, a slow decrease of the charging 
current occurring by steps and being accompanied by a 
step-by-step diminution of the shunt resistance connected 
to the lamp. The charging current will have disappeared 
completely after the lever has returned to the first contact 
of W, when in the switching apparatus there will only be 
left the attracting effect of the coil a, which just suffices to 
maintain the core of the apparatus in the attracted position. 
The voltage of the dynamo has again reached the value 
with which the core of the switching apparatus, C, was 
attracted, thus being equal to the accumulator voltage. In 
the subsequent moment the dynamo voltage will, on 
account of the further decrease in the speed of the train, 
fall below the voltage of the accumulator battery, the core 
of the switching apparatus, C, dropping so as to discontinue 
the connection between the dynamo and battery. This 
decrease in the charging current and break in the connec- 
tion between the dynamo and battery occurs without the 
luminous intensity being altered to any appreciable degree. 
During the lighting period the battery thus receives charg- 
ing current as soon as its state has become different from 
the condition of perfect charging, while at the same time, 


Fid. 6. —Direct-Current Dynamo for Train Lighting. 


the lamp current is supplied from the dynamo. The charging 
current is maintained constant independently of the speed of 
the train, being altered only in case the number of lamps is 
altered. Ite magnitude is readily adapted to the moat 
different conditions of operation by ing the effect of 
the coil traversed by the lighting current on the motor 
magnet by a permanent connection in parallel of part of 
the resistance, W, to the coil mentioned above. 

As soon as the perfect charge of the battery has been 
attained, the charging current disappears automatically, 
any switching made for its regulation occurring auto- 
matically and exerting no appreciable influence on the 
candle-power of the lamps. When all the lamps are switched 
off the ligbting circuit the effect of the coil 5 on the 
core of the apparatus, T, will accordingly disappear. 
The armature of this apparatus remains, however, in an 
attracted position under the influence of the coil a. As 
soon as the train has reached a station, the circuit, including 
the latter coil, is interrupted by the switching apparatus, 
C, so that the armature of the apparatus, T, being released 
will open the contact, s. The coil III. on the magnets of 
the electromotor, R, will thus be actuated so that in the 
subsequent journey of the train the motor under the action 
of this coil (which is applied to the battery terminals) and 
the coil I. (which is traversed by the charging current), 
regulates the charging current so as to maintain it constant 
independently of the speed of the train. Before each 
stoppage, the switching apparatus, C, discontinues the con- 
nection between the dynamo and battery, 5 
it in the subsequent journey. As the gm dn charge o 
the battery is reached, the increase of voltage obtaining 
in the final charging condition at the accumulator 
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terminals will be sufficient to produce the attraction of 
the core of the electro et, T, thus completing the 
contact, S, and discontinuing the effect of the coil III. on 
the magnet of the electromotor, The latter will accord- 


ingly, under the action of the magnet coil I. (which is 


traversed by the charging current), adjust the field excita- 
tion of the dynamo to smaller values until the charging 
current has disappeared completely. Any supply of ener 
by the dynamo will thus discontinued, while at the 
next station the switching apparatus, C, interrupts the 
circuit of the coil a at the contacts k, so that in the sub- 
sequent run the coil III. on the motor magnet is switched 
in once more, the electromotor adjusting accordingly once 
more to the normal charging current intensity, in case 
any consumption of current Tom the battery has taken 
place during the stoppage. The present regulation system 
thus regulates the charge of the accumulator battery in the 
same way as in a stationary plant. 

Any overload of any parte of the system is prevented in 
the normal course of operation by the very efficient auto- 
matic regulation. In order, however, to protect the appa- 
ratusagainstthe occurrence of any excessivecurrent intensity, 
safety fuses, S, have been inserted both in the dynamo 
main and shunt circuite, and in the battery circuit. In 
addition, a special safety device has been connected to the 
system, preventing in the event of any disturbance of the 
regulation resulting from an interruption in the battery 
circuit (as might arise from the breakage of a con- 
necting plate between two cells), the voltage of the dynamo 
from reaching any figure prejudicial to the lamps. The 
electromagnet, T, is fitted with a second armature, the 
spring of which is so adjusted that only the effect of the 
coil a resulting from an overload, in conjunction with an 
increase of current in the coil b, will be sufficient to over- 
come its tension. In this case the exciting circuit of the 
dynamo is interrupted at /. 

Some tests of this EAD s system were made with 
a registering voltmeter of Elliott Bros., and a hot-wire 
ampere-meter of Hartmann and Braun, on a car of the 
Zürich-Chur express train. The speed of the train was 
measured by means of a Klose speedmeter. From the 
records obtained, it is clear that the maximum variations 
in the lamp voltage- did not exceed +0°4 volt, while the 
eurrent from the dynamo remained constant to within 
about + five amperes. 


ELECTRICITY IN INDIA AND BURMA. 
BY E. C, DEEPHOLT, A.LE E. 


It has often struck me, as a young Anglo-Indian engineer 
anxious to see the success of the electrical industry not 
only in the mother country, but also in his own, why 
British manufacturers are and have been so backward in 
endeavouring to initiate the manufacture of electrical 
machinery, ee cables, eto, by opening branch 
factories in far Eastern India. 

It would be too long a subject to venture to discuss or 
narrate fully, and, consequently, ere I proceed I desire to 
Ex ipm on my readers that the attempt I have made is 
only to glve a brief account of the gradual progress of elec- 
tricity at the present day as well as ite great future in 
India and Burma, adding a few items which may interest 
my brother engineers in this country. By so doing I hope 
it may be a means for future discussion and consideration 
amongst British manufacturers, which may lead to making 


the Indian Empire some day equal to any other in the. 


electrical world. There is no doubt that the experiment 
would be welcome as well as meet with success; nay, be a 
boon to the country were a few of the British firms to 
start manufacturing in this country. For when one comes 
to consider the charges for freight, duty, packing, carriage, 
eto., and other items of expense, which necessarily must 
occur by the present system, there are grave reasons why 
people in India are somewhat reluctant to invest in large 
schemes for improvements which this great power affords us. 

Although, on consideration of the short time England 
has had towards the civilisation of the country, tho success 
of electricity and its use has been paramount. In order 
that I may give a fair idea of the same I thought it would 


THE ELECTRICAL ENGINEER, JANUARY 18, 1905 


be better to dwell on each Presidency of the Empire indi- 
vidually, by noting a few of the more important under- 
takings. 

Bengal.—Commencing with Be it is very pleasing to 
see how great and rapid has been the demand for electricity 
lately in this vast Eastern Presidency, and how it has risen 
to the front, not only with up-to-date machinery but also 
with more than there is in any other part of India. In 
Calcutta, already the success of the new electric tram- 
ways, introduced by Messrs. Dick, Kerr, and Co., London 
(a British firm which has not only set the example 
but has also earned a great reputation in the East), 
has been marked, and the extensions in progress and 
under consideration are very numerous. The demand for 
electricity by private consumers for use for fans, light, 
and power may also be interesting to note. It is so much 
that a second, and even a third, supply station has had 
to be built by Messrs. Kilburn and Co., Calcutta, in the 
districts of Alipore and Howrah, to meet the demand. In 
these, no doubt, Crompton’s machines and Babcock and 
Wilcox boilers are rendering loyal service, each in their 
respective capacities; and there is every hope to see in the 
near future at least al] the principal thoroughfares bright with 
the rays of the electric light. Several other large schemes 
in Howrah and on the banks of the Hooghly are being 
carried out with success. Darjeeling, the great hill station 
in the Himalayas, as well as Dacca, have resorted to electric 
light installations, and several other towns and districts in 
Bengal are about to follow suit by introducing electric 
tramways and lighting of the principal thoroughfares. 
Large railway workshops, mills, factories, coal and gold 
fields, and irrigation works, for which India has always 
been noted, are anxiously awaiting the day when they also 
may be worked more favourably and scientifically, as well 
as with less expenditure for maintenance and initial cost, 
by up-to-date electric installations. 

Madras and 5 pls now to the Presidency of 
Madras and the independent State of Mysore, it is only 
fair to state the very great good the American engi- 
neers of the General Electric and British Thomson- 
Houston Companies have done, and how they have carried 
everything before them in the southern states in the 
electrical line. The valuable gold mines of Mysore 
have yielded wonderful profits since they were worked 
electrically, the power being derived from the natural 
waterfalls of the Cauvery, and the current transmitted 
by overhead conductors over miles and miles. Lately 
very large schemes have not only been contemplated but 
undertaken for the further development and use of this 
great power in the adjoining districts. Bangalore and the 
city of Madras, which latter bas already electric traction, 
are about to be improved by the introduction of a larger 
system of tramways, as well as for the supply of electric 
lighting. Even the Nizam’s Government of Hyderabad 
has acknowledged ite benefits, and consequently sanctioned 
certain concessions towards the introduction of its use 
within his dominions. 


Bombay and the North-West Provinces.—Although these 
two presidencies have been somewhat behind and slower in 
acknowledging the benefits of this vast power by practical 
application, yet one cannot help remarking that the day 
will not be far distant when both shall be on a par with 
their sister states in tho south and east. For lately visible 
signs and efforts are in course in the former’s capital, and 
the triumph of the electrical installation laid in the Great 
Mogul city at Delhi by Messrs. Kilburn and Co., of 
Calcutta, on tho occasion of the King’s coronation, will be 
unsurpassed for some time in India. Great credit is due to 
Major Joly de Lotbiniére, who has spent much time on 
various schemes for the improvement of the Indian Empire, 
in this particular branch, and there is no doubt that 
Mussoria and Simla, two great hill stations, will meet with 
the necessary sanction of the Indian Government to carry 
out their proposed schemes. There is also great hope of 
seeing the electrification of the Kalka-Simla Railway, for 
which there is every possibility at no distant date, as well 
as the electric lighting of Kashmir and the great Amir's 
capital in 55 and several important military dis- 
tricts in the Punjab. 
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Berma.—Last, though not least, comes Burma, which 
means to hold her own against any state in India in the 
utilisation of electricity, as well as in everything else. 
Again Messrs. Dick, Kerr, and Co., London, were the first in 
the field 5 electric traction at Mandalay, whilst 
Rangoon intends electrifying her tramway system, as well 
as introducing electric lights along all the principal streets 
of the town. And one may feel confident, with the extra- 
vagant and luxurious desires of the Burmese gentlemen, 
there will be in a very short period of time an exceptional 
demand for 5 both from private installations and 
from public mains. It may also be well to state that the 
Burma ruby mines, which did not work very well at first, 
have of late years been most successful after the workin 
of the same by electricity, the plant for which was suppli 
by Messrs. Johnson and Phillips, of Old Charlton, Kent. 


Education of Engineers, eic.—Although it may be some- 
what out of place to introduce the point of education into 
this subject, yet, on second consideration, I thought it 
would be interesting to say a few words on the subject 
with reference to the training of enginers, more especially 
on account of reading a few of the recent great discussions 
on the subject in various electrical papers. It needs the 
pen of Rudyard Kipling to describe the great success of the 
education of the natives of India. These are, no doubt, 
under great debt to the Indian Government for the 

grand opportunities afforded them, both rich 
poor, by the introduction of not only free schools 
and colleges, educational and technical, but also such big 
institutions for engineering as are at Roorkee and Silepur, 
which may be compared favourably with any in the United 
Kingdom for a thorough, complete practical snd theoretical 
training and foundation in engineering before the launch- 
ing out of a young man into the world. I shall take, e. g., the 
Civil Engineering College, Silepur, and describe briefly the 
engineering department, manned by a large staff of English 
professors, who have qualified in the best English colleges, 
such as Cooper’s Hill, Cambridge, and Oxford, each in his 
i branch. It admits annually a certain number 
of students, rich or poor, native or Anglo-Indian, on free, 
reduced, or full fees, according to his parents’ position and 
his own qualifications beforeentering. Equal opportunitiesare 
afforded to all, although the natives reside in separate blocks 
of buildings from the Christians, and there is no distinction 
between rich and poor amongst either class. Before the 
student is qualified to call himself an engineer of the 
college, he has to remain three, five, or even more 
years if he is determined to pass. The training he 
receives is not purely civil, mechanical or electrical 
individually, but is a combination of the fundamentals of 
the three together, which is compulsory at the present day. 
So that when leaving college for service in the Indian 
Public Works—for which the training at the college is prin- 
cipally adapted—or anything else, he has had a good, 
sound. practical foundation in engineering, and may then 
choose any special branch most suitable to his experience 
in years to come. 


Deiails.—He has to pass a strict annual examination 
in both practical and theoretical work, besides gaining 
& certain percentage every month; if he fails to 
he is obliged to leave the college for good and look for 
something else perhaps more suitable to his abilities than 
engineering. In the practical work the course consists of 
a severe test in the blacksmith's, carpenter's, and fitter's 
shops, after about nine months' training in each ; besides, he 
spends some time in the turner's, moulder's, and boat- 
building shops, under suitable and capable foremen. For 
theory, he has the laboratories—physical, chemical, elec- 
trical—the lecture-rooms for mathematical and engineering 
aas in which all young engineers should have a good 

thorough foundation ; the drawing class, whore plan, 
machine, and geometrical drawing is taught, besides which 
sketches and measurements of machines, houses and bridges, 
tte, have to be taken from typical examples, to be drawn to 
xal and painted. And last, though not least, he has to 
pass in estimating, and on the field in a complete course of 


a . levelling with different up-to-date instru- 
mente, real piis. goman of which, a prize is awarded 


b the best party of seven students who on being sent out 
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to a different district, up country, lays out and plots the 
most accurate and best road or railway project, as the case 


may be. 

tn former years it was chiefly the aim of the college to 
train students for service in the Indian Public Works, but, 
owing to large and extensive improvements lately, thanks 
to the principal and staff, as well as to the Government, it 
gives the young engineer a further chance by affording 
the six senior students of the college, in order of merit, 
every year, the working and running of the college electrical 
plant, consisting of gas, steam, and oil engines, with direct 
and alternating current machinery, so that he may have a 
fair idea of electricity me he launches v pus e 
world to gain experience and compete against his brother 
who has "sated Lis five years wholly in a workshop or 
dockyard. As electricity is at present only in its infancy, 
and there are very few facilities to gain experience at the 
present day in India, young college men who wish to get 
on have to visit the mother country or any other to enlarge 
their knowledge on electrical matters ; whilst the man from 
the shop goes to sea to become a marine engineer. It will, 
therefore, be a great day and a boon to young Anglo-Indian 
engineers who are anxious to improve themselves in elec- 
trical matters, when British manufacturing firms set up 
branch factories in India. 

Returning again to the subject, it would be well to 
mention a few of the principal advantages of the experi- 
ment, and leave men of experience to discuss its possibility 
in the near future. Compare the oost in labour between 
the native and British workman, for be he fitter, moulder, 
journeyman, carpenter, engine-driver, cable jointer, black- 
smith, wireman, or labourer, or anything else, it is wonder- 
ful to note that the former is satisfied with on the average 
25 per cent. of the wages which the latter would accept. 
Consequently initial costand maintenance would be decreased 
a great deal. If such i ars factories, and ironworks 
as are on the banks of the Hooghly and elsewhere, as Mesers. 
Burns, Jessops, and the railway workshops at Jamalpur, 
besides various other industries and factories, have proved 
successful, why should not the electrical industry, though 
perhaps needing a much E areal initial cost, meet with 
as good a result? It would have the advantage of the 
help of the parent firms in England to enable it to ot 
the great demand in India, where water power is plenti 
land is cheap, and so is unskilled labour. The native 
workman is, however, easily trained. It is to be hoped 
that some day British subjecte in India may be able to 
boast that in electrical manufacturing and the applications 
of electricity they can compare favourably with any other 
nation in the electrical world. 


DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 
BY W. E. WARRILOW, A. M. I. E. K. 
(Continued from page 24., 


An American switch of this type is shown in Fig. 5, and 
in this case the breaks are at right angles to the operating 
handle instead of parallel, as in the previous instance. A 
difforent system of operating is also employed, the pull on 
the main rod being obtained through a short lever with 
three points, one pivoted to the switch case, another to the 
handle link, and the other through a long link to the top of 
the rod carrying the main contacts. This switch has a 
normal capacity of 3,000 kw. at 1,500 volts. If installed 
in compartments it will break 8, 500 kw. on emergency, 
but if placed on a switch panel, up to 5,000 kw. will be 
opened successfully, In Fig. 6 the switch in a modified 
form can be seen, arranged for overload tripping coils. The 
switch in this case will only deal with smaller loads. Its 
normal capacity is 800 kw. at 7,500 volts, but in emergency 
it will open circuit 2,500 kw. without trouble. The above 
switches are made by the General Incandescent Arc Light 
Company, of New York, to whose electrically-operated 
switches reference will be made later. 

Another switch of this type is shown in Fig. 7 (the oil- 
tank is not included), and the same overhung arrangement 
of contacts will be noticed. A heavy cast-iron support is 
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fitted with substantial insulators holding the fixed contacts, 
and a compact system of operating levers is used to con- 
nect the contact beam with the handle. The contact bridges 
are fixed in horizontal insulators with large creeping 
surface, the supporting rod being clipped on at the centre 
of the bridge. Renewable spring clip contacts are fitted. 
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been introduced by Dick, Kerr, and Co., Limited. This is 
illustrated in Fig. 10, and will be noticed as embodyin 
several novel features. The switch proper is not moun 


directly behind and on the marble slab, but is supported 


on cast-iron legs with openings back and front for inspect- 
ing purposes. The fixed contacts overhang the oil-bath, 
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Fie. 5 —Box Oil Switch (American Type). 


A larger switch of somewhat similar design is illustrated by 
Fig. 8, and, in addition, a special synchronising switch is 
fitted behind the main switch, thus coming into operation 
when the handle is raised to half-cock.” These switches 
are made by Witting, Eborall, and Co., Limited, and 
reference is made to their lay-out in board form later. 
They are fitted with automatic tripping coils (except Fig. 7) 
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and are connected by bridge pieces depending from vortical 
rods coupled by a cross-beam above the terminal base, and 
fitted with & heav ig. 5 sliding on parallel rods. The 
weight is provided at the back with an extension piece 
which projects over a catch controlled by a tripping solenoid | 
When the switch is closed, the weight is raised with some 
little play between it and the oross-beam. The weight 
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Fic. 6.—Box Oil Switch, with Overload Release. 


pue one on each side of the handle, as shown in Fig. 9. 
n this the release trigger and adjusting screws for the 
plungers can be seen. The switch can be opened by closing 


when released by the trip coil, falls, and strikes the switch 
smartly out of its contacts. 
over springs, in that it does not fatigue like the latter 


The weight has an advantage 


the hand on both handles, drawing them together as one, 
and pulling both downwards. The synchronising notch is 
visible about half-way up the slot in which the handle lever 
travels. | 

A lever-control switch for high-pressure work has recently 


when compressed for a long time in use. The action of the 
switch can always be relied upon where weights are 
used. The oil-box is divided into compartments, and 
arranged to be lowered clear of the contacts by a winch 
and handle. The operating handle is placed some distance 
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from the switch itself, being coupled to it by levers and | THE PURIFICATION OF WASTE LUBRICATING OIL. 
cranks. The handle moves in a slot, and is held in the BY F. H. DAVIES. 


The purification or filtering of lubricating oil is one of 
those minor engineering economies that are so easy to 
make and tend so much in the long run to the reduction 
of coste. Considering the price of oil and the proportion 
that it bears to total works costs, one might t that 
few would be found to dispute its utility ; and yet the 
small outlay that is entailed by the installation of some 

~ [suitable device to deal with dirty oil is often deemed 
3 | unwarrantable or not absolutely necessary, with the result 

" | that an entirely preventable waste goes on that in a short 

| E. time costs much more than the apparatus that would have 
2 á obviated it. 


Doubtless much of this apathy on the part of some 

FIG. 7.—Box Oil Switch (Witting, Eborall). power users has been enco by the introduction of 

" Ja XR the self-oiling bearing, which, if large enough, to a great 

“on tion by a spring bolt dropping into a slot at | extent acts as its own purifier by a settling process. But 
the end of the sector. his belt is withdrawn when 


FIG. 8.—Box Oil Switch, with Synchronising Contact. FIG, 9. — Handle and]Release Coils for Oil Switch (Witting, Eborall). 


opening the switch by hand, the weight being released as | such bearings become dirty in time, and in any case they 
with the tripping coil. The small switch above the handle | only form a small portion of the lubricated surfaces in 


Fig. 10.—Oil Break Switch for Lever Control (Dick, Kerr) 


; coil circuit when the switch must be | power installations using engines; consequently all the oil 
is for closing the No-voltage and overhead releases | that finds its way from dip and siphon lubricators to the 


opened in emer, pois type of switch. crankpits, etc., is absolutely lost, although perhaps quite fit 
an also be fi to t Ps for farther use but for a little dirt that may iy be 
(To be continued. ) eradicated. In all but the largest installations the subject 
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is a small one, hence it is often overlooked ; but as it is 
obvious that in practically every case purification of waste 
oil must have an appreciable bearing upon economy, it 
follows that suitable apparatus for effecting it should always 
be provided and considered as of equal importance in its 
own sphere to any other saving device. 

The impurities found in waste oil are often very 
numerous and different in their nature. They may be 
roughly divided into two heads—chemical and mechanical, 
and according to which class they belong, so the means 
for eradicating them will differ. Chemical impurities must 
be treated chemically, while those of the second class may 
in all cases be removed by filtration in one or more of its 
several forms. Oil that is exposed for a long period to the 
heat of an enclosed engine crank chamber will often become 
charged with fatty acids consequent upon decomposition, 
and, needless to say, their presence is always highly 
undesirable, and may even become dangerous. Filtration 


will not remove them, but treatment with an alkaline | 


solution has been found very effective. The extraction of 
mechanical impurities as performed in filters may be either 
by the action of settling, with or without agitation; 
siphoning, in conjunction with subsequent settling ; 
poreo asion; or various combinations of the three. The 
ormer—viz., settling without agitation—is the simplest, 
as the apparatus consiste only of a large and deep tank, to 
the bottom of which the impurities sink by their own 
weight ; but purification by this means, although effective, 
is a somewhat lengthy process, and one that may be easily 
upset by careless handling of the apparatus in adding or 
withdrawing oil. 

Fig. 1 represents in diagram a filter of this class, adapted 
for greater speed and convenience of working by the addi- 
tion of the agitation principle, combined with a heating 
arrangement. It will be noticed here that after passing 
through the first strainer that removes all large imparities 
the oil sinks down a pipe, the end of which is immersed in 
water kept warm by the steam heating device placed beneath 
in a separate chamber. Many of the larger impurities 
immediately sink to the bottom, otbers are thrown out by 
agitation or the rapid rise of the oil through the water 
(represented in all the figures by broken lines), and the 
whole of the time the oil is in this compartment settling is 
gradually proceeding. When the oil (shown in unbroken 
lines) reaches the top of the centre pipe, it wells over, 
falling into the fuunel-shaped receptacle in the lower com- 
partment. Its head—exaggerated in the figure—forces it 
down the pipe, and it emerges in drops at the bottom, 
passing through cold water and a perforated plate that 
serves to lengthen its path to the body of pure oil floating 
on the water. The remaining impurities now settle out, 
and the oil at the surface is clean and ready for drawing off 
by aid of the top cock, the bottom one being used for with- 
drawing the water and for cleansing pur ; 

Fig. 2 shows a thoroughly good modern filter, in which 
the percolating principle is used in addition to that of 
settling by agitation. The dirty oil is poured into the upper 
tray, and, passing through the filtering material, in this case 
cotton waste enclosed in a metal strainer, drips into the 
receptacle surrounding the perforated head of the down 
pipe. in Fig. 1, it emerges froth the bottom and is 
distributed through the water (heated by a steam coil at 
the base), shaking out the remaining impurities, and rising 
to the top, where it is drawn off. Many filtering agents have 
been tried in oil purifiers, blotting paper, meat rags, felt, and 
other like substances ; but waste seems to be most generally 
used, as for a given cleaning power it allows of the greatest 
speed of operation. Blotting paper is a thoroughly good 
material from the filtering point of view, but it gete very 
rotten, and is, on the whole, more expensive than waste, 
and needs more careful packing. 

The filter shown in Fig. 3 is similar to Fig. 2 in that 
percolation and settling with agitation are both used and 
accelerated by means of heat, but the processes are reversed, 
the former coming after the latter. Such a filter would 
effect the desired end of purification very well, but its action 
would be slower than that of Fig. 2, since the latter pro- 
vides a much greater weight of oil on the filtering substance 
than is represented by the comparatively small quantity 
contained in the down pipe of Fig. 5. Unless this pipe is 


always kept more or less full, according to the quantity of. 
pure oil in the upper chamber, the filter obviously will not 
work. In this latter respect the filter shown in Fig. 4 is an 
improvement, as there is always a greater store of com- 
paratively dirty oil torong its way through the filtering pad, 
situated as shown on the left-hand side of the inner vessel. 
The two processes of agitation and percolation are repeated 
in the eame order as in Fig. 3, and a disc is provided at the 
foot of the nipe to lengthen the path of the oil through the 
water, which is not heated. The small pipe on the left-hand 
side allows air to escape from the inner chamber as the oil 
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rises in it, and those on the right communicate with the clean 
oil and draining cocks respectively. 

The remaining four figures show modern methods of oil 
purification that dispense altogether with the agitation 
principle, adhering only to filtration pure and simple and 
the ordinary process of settling. Fig. 5 shows some novel 
and ingenious pointe. The dirty oil is poured into the 
funnel and fills the outer chamber, passing from thence 
through a valve into the bottom of the container holding 
the filtering substance. By virtue of the head it now rises 
through this, following a tortuous course between the plates, 


Fic. 4. 


so placed as to secure a long path. It rises from tho top of 
the filtering bucket and flows into the inner vessel, from 
which it is drawn as wanted through the pipe on the right- 
hand side. The chief novelty of the apparatus lies in the 
automatic valve, into the case of which the filter bucket is 
screwed by aid of the handle shown. In the absence of the 
bucket the valve is kept closed by the spring at the bottom, 
and henoe the former may be taken out for cleaning or 
repair without emptying the oil from either the inner or 
outer containers. hen the bucket is replaced the act of 
screwing it down opens the valve without allowing the two 
oils to mix, and permite the filtering process to go on as before. 
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Fig. 6 shows a three-stage filtration method, combined 
with settling processes in the first and second stages. The 
top chamber containing the first filter is removable, so that 
water and large refuse may be cleaned out frequently. The 
course of the oil is through the holes in the upper part of 
the first cylinder, and from thence through both filters to 
the large settling chamber, where most of the impurities 
deposit out. It then rises through the bottom of the third 
cylinder into the pure oil vessel, which is fitted with a cock. 
As the first two filters are only meant to deal with the 

-larger impurities they are lightly packed and should be 
frequently cleansed, but the last stage requires better and 
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Fic. 5. Fie. 6. 
tighter packing, and in view of the settling action that 
takes place before it is reached, less cleaning. 

Fig. 7 shows another three-stage filter, of different con- 
struction but based on the same idea of settling processes in 
the first and second stages. It is, however, primarily 
different, in that siphoning is introduced prior to the first 
filtering, replacing the perforated cylinder arrangement. 


On emerging from the bottom of this stage, the oil passes 


tbrough outlet tubes and falls into the second compartment, 
where it settles, and rises over the top of the second filter, 
pursuing its course straight through the third, and arriving 
at the bottom receiver in a purified state. The filtration 


by this method is most complete and the apparatus will 
deal with the dirtiest of oil. 

Fig. 8 represents a well-known and efficient filter, in 
which the first or settling stage is followed by a double 
percolation process. The floating siphon, shown ia the 
upper compartment, is a good feature, as by this means, 
despite the level of tho oil, only that on the very surface 
is passed to the filtering pads. The oil enters on the 
periphery of that in the first chamber, and, passing through, 
emerges into a channel that conducts it to the underneath 
side of the second pad, from the top of which it flows over 


to the lower or pure-oil chamber. 
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Other methods of waste oil purification are based on 
capillary and centrifugal actions, the former consisting of 
arrangements of siphoning wicks that naturally will not 
allow impurities to pass. In this respect they are very 
effective, but by far too slow for the average works require- 
mente. The centrifugal method is good in that it gets rid 
of the dirt quicklyand thoroughly, but it takes some power, 
and is rather costly when used on a small scale. On the 
whole there is nothing to beat a filter built on 
scientific and common-sense lines. e material through 
which the oil percolates should be cheap, and so placed as 
to render renewal both easy and quick, and the whole 
apparatus should come to pieces so that it may be inspected 
and cleaned with facility. This type of filter should be so 
arranged as to make the later stages independent within a 
reasonable ameunt of the dirty oil fed into the first 
strainer—that is, they should always hold a good reserve— 
and it is important that the process of filtration should not 
be forced by continual filling up and working at full 
capacity. In the same way, the settling type of filter 
works best at light load, and will only give poor results 
when supplied with too large a quantity at once. 


GLASGOW LOCAL SECTION. 


The Glasgow Local Section of the Institution is in full 
force this winter with a number of important papers, some 
of them of more than local interest. The paper read at 
the December meeting by Dr. Henderson, of the University 
of Glasgow, on “ Armature Reaction in Alternators,” was 
one of these. The investigations described in the paper 
had been carried out in the James Watt laboratory of the 
University of Glasgow by the author and Mr. J. S. 
Nicholson. The paper was divided up into a number of 
different headings, each of which was largely illustrated by 
mathematical formulae and curves. First of all the theo- 
retical armature reactions were considered, and then the 
author went on to deal with the demagnetising and cross 
magnetising components of the armature reaction. The 
experimental research was carried out on an armature of 
the Electrical Company's standard make, having rotating 
field poles, and a periodicity of 50 cycles per second when run 
at a speed of 750 revolutions per minute. The normal 
voltage was 200, and the current at full load was 87 
amperes per phase. Summarising the results at the end 
of the paper, Dr. Henderson said: The theoretical load 
curves of the three-phase generator which bave been calcu- 
lated in the paper by a method like Blondel's, employing 
a Fourier analysis of the armature M.M.F.'s, do not agree 
with the experimental load curves within the limite of the 
experimental errors, but deviate from them in certain well. 
defined respecte. "The limits of experimental error are a 
small fraction of the maximum deviation, and the deviations 
themselves are so small as to be negligible in matters of 
design." 

in the discussion which followed, Prof. BAILY was the 
principal speaker. He said that the higher the harmonic 
the more effective would the amortisseur coils be, because 
the higher the periodicity the greater the inductive effect, 
and the greater che effect on the field magnets in obliterat- 
ing the variation of current. It would be very interesting 
to know if the coils gave large indications of reversing 
currents or obliterating currents. 

Mr. H. A. MAvor said he would like to know if Dr. 
Henderson’s experiments could be carried out on a larger 
machine. The cross magnetising effects which were 
negligible on smal] machines would be much greater on 
machines with three or four times the radial depth. 

Mr. HD wished to know how the ordinates of the 
square curve in one of the figures had been arrived at. 

Dr. HENDERSON, in reply, said it would be interesting to 
experiment further along the lines suggested by Mr. Mavor. 
The results, however, would depend on the ratio of the pole 
breadth to the pole pitch. His experiments had been begun 
with a view to finding out how far those M.M.F.’s in the 
analysis of the total armature M.M.F., which theory indi- 
cated should be stationary over the poles, could account for 
the effects obtained in practice, and the resulte kad been 
most satisfactory. 
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TELEPHONY AT PARIS. 

It has been suggested that the two reports of Mr. 
Herbert Laws Webb to the Association of Telephone 
Subscribers of Paris provide food for thought and comment. 
They do. The moral underlying the text of these reporta 


is just the same as that underlying the “passing of our 


fleet” or the “regunning our army." Progress leads to 
what is termed antiquation or obsolescence. Time acts 
very much the same on humans; and we are often taunted 
with being antiquated old fogeys, who ought long ago to 
have given up all interference with the world’s work and 
left it to younger men with whom time has not yet played 
havoc, and who possess more energy, more go, and claim 
more up-to-date knowledge. Practically Mr. Webb's lesson is 


a variant upon the theme that you cannot look as well in 


old clothes as your neighbour does in a brand-new suit. 
The conclusions at which he arrives are obvious, and will 
not be disputed, but Mr. Webb does not and cannot, nor 
ean anyone, show us how to overcome the initial difficulty, 
which is to provide apparatus which will never be improved 
upon, nor become old. What he does, and does well, 
is to give an exceedingly interesting description of how a 
telephone service should be installed with the best that 
exists now to be efficient. The requisites to which each 
subscriber is entitled are tabulated as follows : 

1. Uniformly good transmission, comprising 

(a) Good hearing. 

(b) Good talking. 

(c) A line with no extraneous noises, what 

telephoniste term a “silent line. 
. A uniformly prompt answer from the exchange. 
. A uniformly courteous answer from the exchange. 
. A uniformly prompt and accurate connection with 
the number desired ; or, failing that, 

5. A uniformly polite and businesslike report of the 
reason why the desired number cannot be 
obtained. 

6. No interruption of the conversation with his 
correspondent by the operators or by third 
parties. 

7. Prompt attention of the operator in case of 
difficulties. | 

8. A uniformly prompt disconnection of the two lines 
connected immediately after the conclusion of the 
conversation. 

Of course, as great perfection as is possible in these 
points is necessary for efficiency in any exchange, and 
the report deals with the reasons, or some of them, 
why in Paris they are far from perfection. In the 
first place, every subscriber provides his own instru- 
ment, and even a primary battery for signalling. Mr. 
Webb states that "the origin of this practice is obscure, 
bat ite unfortunate results are very clear.” With the 
latter phrase we quite agree, but there is little obscurity 
in the origin of this practice. We cannot enter into—and 
we have no right to do so—questions of French politics, 
but the origin of the obnoxious practice, also the real 
causes of staff inefficiency, must be sought, like so many 
things, in the realm of politics. Mr. Webb admits that he 
has had no experience from the inside. We understand 
“ the president of the association has made formal applica- 
tion to the administration for Mr. Webb to be allowed 
to make an official inspection of the Paris telephone 
exchanges with a view to reporting on their condition 
and on the apparatus and methode employed.” As 
regards the reports we are referring to, he has relied 
upon his general knowledge of the Paris telephone service 
“acquired from published descriptions and from observa. 
tions made during various visite to Paris in the past few 
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years, and not upon a detailed inspection of the system, 
such as would be necessary for a statement in detail of 
the technical and financial considerations involved in a 
reorganisation of the system.” This admission fixes the 
position of the reports, and we trust it will be thought 
complimentary to them if we object to accepting them 
as having any particular value in Paris criticism, 
but as undoubtedly having a high value as general 
guides, and as indicating precisely the lines upon 
which a rigid specification should be constructed so 
as to obtain not only an efficient system at Paris 
but anywhere. Mr. Webb practically says this is the 
present condition of our knowledge; this is what the 
subscriber wants ; and this is how, in his opinion, it should 
be installed to obtain efficiency and economy. His dis- 
cussion of details is necessarily general, and, as we say, does 
not specially apply to Paris, but holds good for any place. 
His conclusion is to “reconstruct with modern central 
offices and subscribere’ station apparatus; in that of the 
three periods into which he classifies telephone develop- 
ment, Paris still retains most apparatus that belongs to 
the first, little that belongs to the second, and none that 
belongs to the third. Drastic remedies involving recon- 
struction require a very careful consideration of all 
conditions, Your capital expenditure is increased to the 
cost of the new construction in addition to the remaining 
capital of the old, and the question depends upon the total 
of the new revenue. If that will carry the capital, the 
outlook is favourable; if not, you must have a loss. Mr. 
Webb thinks that the telephone business in Paris would 
enormously increase, and if his figures are even approxi- 
mately accurate, his suggestion for complete reconstruction 
is amply warranted, 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justioe needs that both be heard." 


THE METRIC FALLACY. 


Sim, — Thanking you for having inserted my last letter, 
may I be allowed to briefly refer to your second article on 
t The Metric Fallacy,” appearing in your issue of Dec. 23. 

You allude to the rejection by the French of the 10-hour 
day. It would seem almost unnecessary to point out that 
the metric system of weights and measures, as advocated 
by the Decimal Association, has nothing whatever to do 
with the division of the circle. In fact, there exists a very 
common confusion of ideas between the proposal to adopt 
the metric system of weights and measures and a su poe 
desire to decimalise everything. Another mistaken idea is 
that by the adoption of the metric system vulgar fractions 
would be abolished. Just as now with our present system 
we often find it convenient to use decimals, so with the 
adoption of the metric system we should often find it con- 
venient to use vulgar fractions. | 

It is quite true that a gallon of water weighs 10lb., and 
we have in that fact a connection between our measures of 
capacity and weight, but it is far from an ideal one. If a 
cubie inch of water weighed an ounce or some recognised 
unit of weight we should be much happier. Compare the 
connection with that in the metric system, a cubic centi- 
metre of water weighing a gramme, by which the weight 
of any given volume of water may be estimated at sight. 

With regard to your allusion to British consuls, it is 
not my business to defend their character as men of 
capacity and as having some regard to Britieh interests, 
bat I should like to refer to the reply sent by our 
diplomatio representatives in answer to a circular issued by 

rd Salisbury in 1899, asking for information, amongst 
other things. as to the effect the adoption of the metric 
system had upon the commerce of the nations using it. 

The genera] tenour of the replies was, that the adoption 
of the metric system bad facilitated internal trade, that it 


was also beneficial to trade with other countries using the 
metric system, and that in no country was there any desire 
to revert to the old weights and measures. 

Bat after all, sir, the question oentres round the retention 
of our present unite, which, after long use and familiarity, 
we are, naturally enough, loth to dismiss. | 

We find our inch very serviceable. The table connecting 
it with the higher measures is admittedly bad, but taken 
by itself it is a good unit (so is the yard, so is the pound), 
but the chief disadvantage of our present lack of system 
is that the inch and the pound are not inter-related, as I have 
shown above, by any simple and workable connection ; and 
it seems impossible by any reform of our existing system 
to bring about such a connection. 

We may regard a system of weights and measures as 
part—and a very important part—of the machinery of our 
national trade, and, like other machinery, we require it to 
be up to date. At present we have no system, but a 
"farrago" of weights and measures, as Lord Kelvin has 
called them.—Yours, eto., JOHNSON, 

Secretary, the Decimal Association. 


Sir,—In your issue of Jan. 6 there appears a letter 
under the above heading from the secretary of the Decimal 
Association, which is very apt to mislead those who are 
not well posted up in the weights and measures question. 

The writer states that “If the contentions of Sir 
Frederick Bramwell are carefully considered, it will be 
found that he was protesting, not yos the metric system, 
but against the compulsory use of decimals to the exclusion 
of vulgar fractions.” If the writer, in using the words 
'" metric system in this pb, refers to the principle 
whereby length, volume, and weight are co-related, Sir 
Frederick was not against the metric system, but if he 
leaves the readers of your paper to understand—as they 
undoubtedly will understand—tbat the words “metric 
system used in the aforesaid paragraph refer to the system 
based on the metre, then Sir Frederick was one of the 
strongest opponents, and for the reason that the use of the 
metre and its derivatives compels the use of decimals to 
the total exclusion of vulgar fractions, except the very 
simplest. 

he argument about the list of 50 “customary weights 
and measures still used in this country is an argument that 
has been trotted out for the last 50 years, and is still used 
as being a truthful statement, notwithstanding the very 
surcesaful efforts which have been made during the last 
10 years, particularly by the Standards Department of the 
Board of Trade, and the various weights and measures 
authorities throughout the kingdom, to replace them with 
imperial unite. 

here is also a statement that “even America is no 
longer with us,” because, forsooth, they express their yard 
in terms of the metre and their pound in terms of the 
gramme, and they have a different gallon, whilst they use 
a ton of 2, 000lb. The contention is most ridiculous. Let 
me give the official figures of the English Board of Trade 
and the United States Bureau of Standards, and then let 
your readers judge of how true is the statement that 
* America is no longer with us": 


United Kingdom: The yard — 5600 


soos metre. The pound 


== 453 50245 grammes. 
United States: The yard - 2900 


3937 
4685924277 grammes. 

It will be seen that the only difference is that English 
commonsense has stopped after dividing the already small 
weight of a gramme into 100,000 parts, but the United 
States Department has carried the fraction two points still 
farther ; but oven then it is not finality, and could be 
carried on much farther still. 

To say that the United States is not with us on account 
of its having adopted a 2,000lb. ton is vhildish in the 
extreme. e might with just as much truth say that 
Liverpool corn merchants are not with us because they have 
adopted the sensible weight of 100]b. cental, instead of 112lb. 
hundredweight. 

Respecting the volume measures of the United States, 


metre. The pound 
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the difference is accounted for by their still retaining our 
old Winchester wine gallon, which was replaced in this 
country by our present and more scientific gallon, and 
which is defined as “a vessel that will hold 10lb. weight of 
water.” 

If such puerilities are the best arguments (1) that can be 
used to support the metrio system, then it is very evident 
that the organisation of the opposing forces has begun 
none too soon.— Yours, eto, Gro. MOORES. 


TURBINE NON-STOP RUNS. 


Silk. — In your issue of Jan. 6, 1905, I notice under 
Business Notes, p. 30, that you speak of a 600.h.p. 
Westinghouse steam-turbine having run for 3,962 hours— 
“a remarkable performance in the history of the steam- 
turbine, as you put it. You further speak of this per- 
formance as the record run of the Westinghouse turbine,” 
This may be the case for a Westinghouse machine, but both 
Messrs. Parsons and Messrs. Brown, Boveri, and Co., 
Limited, have machines which have been in continuous 
serviee for longer periods. 

For your information I beg to enclose herewith copy of a 
telegram addressed to Messrs. Brown, Boveri, and Co. in con. 
nection with a 600-h.p. Brown-Boveri-Parsons steam-turbine 
‘which ran for 17,200 hours—ie., more than four times as 
long as the Westinghouse machine—without absolutely 
any repairs or adjustments being necessary, and this 
machine is at the present day in successful continuous 
operation. I think that this constitutes a record for a 
prime mover of this output.—Yours, etc, 

EXCELSIOR. 


SOME NOTES ON HIGH-SPEED FEED PUMPS AND 
THE REASONS OF THEIR INEFFICIENCY.* 
BY E. C. BARTON. 


Most of us have, at some time or other, bestowed an 
infinity of pains on one thing and found out afterwards 
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that it was not so important as it looked, and some other 
neglected matter grew to be such a source of trouble as to 
bring all our exertions to naught. Sach thoughts were 
suggested to the author when studyiog the matter of steam 
pumps by a perusal of the troubles of an electrical engineer 
in Hogland, who bad charge of a large electric plant 
fitted with the very latest appliances, engines with a 
steam economy guaranteed down to three places of decimals, 
and mechanical stokers, superheaters, coal conveyors—in 
fact, everything needed to make a perfect plant, but which 
in the ordinary work suffered from big coal bills, owing to 
the losses in the “auxiliaries.” When one reads that a 
Mr. Jeckell had found a pump using 1lb. of steam to feed 
llb. of water, it becomes interesting to find reasons. It 
appears that the pump was of the high-speed type, and was 
working slow, but even at ordinary speeds a delivery of 
301b. of water (per pound of steam used) was a record, while 
pumpmakers assert 85lb. to be attainable. 

Oa investigating the matter the first difficulty to solve 
ig, wby is the water end of a steam-pump so much smaller 
than the steam end? A catalogue (Worthington’s) was 
consulted, and gave the following ratios: 3, 4, 3, 21, 277, 
2:5, 9:8, 3:5; another catalogue (Marsh’s) gave 5, 3, 3, 
2°75, 2 25, 2:5, 2:8; while another (Weir's) gave 1:9, 1:8, 
e Paper reed before Queensland Institute, © —— | 


1:8, 1:7, 1:8 as the ratio between the steam-cylinder area 
and the water-cylinder area. Thus the average ratios are 
297 for Worthiogton, 272 for Marsh, and 1:8 for Weir, 
and from tbe mere sizes of the cylinders a Worthington 
should take 2:971b. of steam to do the work which a Weir 
will do with 18lb. This statement may be made more 
accurate by substituting cubic feet for pounds, but it is 
substantially correct, use the period of rest at the end 
of each stroke, even in a duplex pump, is generally suffi- 
cient to bring the pressure in the sylinder up to full 
pressure, and any throttling of the steam in the steam 
stop valve is thus rendered insignificant as far as economy 
goes. The full.speed diagram of the steam end of a pum 
is generally a right-angled parallelogram with a small 

at the end of the stroke. At lower speeds, due to throttling 
the steam supply, the average preesure is lower, but the 
final peak is just the same at the end of the stroke, and 
that peak means that the cylinder takes a full supply of 
steam, at any speed, before exhapsting, or nearly so. 

Leaving the steam end losses and turning to those at the 
water end, the greatest source of inefficiency in a steam 
pump is discovered—: e., friction of packings. It is here 
that resides the difference in efficiency between a slow- 
moving 7jin. by 15in. Weir at 17 strokes per minute and a 
quick-speed duplex 22in. by 4in. Worthington working at 
200 strokes each cylinder (equivalent to 400 strokes of one 
cylinder). At the above speeds both pumps are approxi- 
mately of the same outpat—+t.¢c., 18,0001b. per hour—but 
the friction losses are in the quick-speed small pump more 
than double those incurred in running the large slow-speed 
pump. The reason lies in the fact that the work expended 
in friction is in each case proportional to the surface swept 
by the piston, whereas the discharge of water is proportional 
to the volume swept by the piston. 

The author, having under consideration the replacement 
of an existing Worthington pump by a Weir, had occasion 
to make the following calculations in comparing the relative 
advanteges of the two types of pump. The existing 
arrangements of the Worthington pump installation are 
shown in the accompanying diagram, wheroin T is the tank, 


200*F 

K is the suction pipe, P is the water cylinder, S is the 
steam cylinder of pump, A is the air vessel, C is a heating 
coil, E is a Green's economiser, and B is one of a battery 
of Lancashire boilers. The essential data concerning the 
Worthington pump, the proposed Weir pump, and the 
pipe system are given below: Worthington pump steam 
cylinder, 44 by 4; water cylinder, 23 by 4; Weir pump 
steam cylinder, 10 by 15; water cylinder, 74 by 15; 
length of suction pipe, 70ft.; length of delivery pipe 
from pump through auxiliary heater to economiser, 195ft.; 
length of delivery pipe from economiser to boiler, 35ft. ; 
internal diameter of pipe, 2in. To the friction losses 
caused by the movements of the piston or plunger must be 
added the losses arising from the friction in the gland 
stuffing boxes, which, although usually small compared with 
the former, may by the zeal of the attendant be indefinitely 
increased. These losses are, in the case of the quick-speed 
pump, about 10 times larger than with the slow-moving 

ump. 

d The next serious loss arises from slip, which is partly 
due to leakage past the piston, but is also due to leakage 
through the valves. Slip is not a factor in determining 
cylinder ratios, but it is a serious factor in lowering 
efficiency at slow speeds. In some local tests I have found 
it amount to 10 per cent, on the full speed output, but, 
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with fresh packing and true cylinders it should not exceed 
3 or 4 percent. Unfortunately, slip remains nearly con- 
stant, while the output varies with the speed, and it is 
ara ped to run a pump so slowly that the whole of the 
isplacement of the piston just equals the slip, and the 
delivery of water is nil. The slip may then be said 
to be 100 per cent. One of the most interesting pump 
questions is that relating to the flow of the water in 
the suction and in the delivery pipes, as the inertia 
of the water and the friction are appreciable factors 
in the working of pumps, especially of the quick-speed 
type, firstly, because they increase the amount of work 
required of the pump, and, secondly, because they cause a 
difficulty in dealing with hot feed water or long suction pipes. 
Following up the case of the local pump above mentioned, 

it can easily be shown that the full speed of 200 strokes per 
minute per cylinder involves stopping snd starting the 
column of water (continued in the pipes) 400 times per 
minute. In proof of this may be mentioned that this pump 
wili not work if the check valve, V, at the economiser is 
removed. In the case under observation the column is 
200ft. long and 2in. in diameter. It must travel the distance 
of 7}in. every stroke, and, therefore (if starting from rest), 
it must attain a velocity of 15in. per stroke—i.e., the 
average speed will be 4ft. per second, but the velocity 
attained will be 8ft. per second by the end of the stroke, so 
that the acceleration of 8ft. per second must be given to 
this column of water in ao minute ('15 second). This 
means 60lb. per square inch added on to the boiler 
ure. The calculations relating to the above are 

as follows: the weight of water in the: pipes = W. 


200 x 2x 2x 314 x 63 | ; 


water moved by the piston at each stroke must travel in 
the pipe a distance which is as much greater than the 
length of the stroke as the area of the piston is greater than 
the area of the pipe, hence movement of water in pipe per 
EET TTL A 
at full speed, the water in the pipe must travel this distance 
in zo Minute—i e, its average velocity must be 2,920in. 
per minute, or about 48in. per second (4ft. per second). 


If the pump is working 


This column never stops, but probably its velocity varies 


from 2ft. to 5ft., and therefore an acceleration of 3ft. per 
second must be imparted to it 400 times per minute—+ e., 
in 15 second. This is equivalent to producing an accelora- 
tion of 20ft. per second in one second. The force required 


to impart this acceleration to 300lb. of water is 20 * 005 


= 180 (32 = gravity acceleration). 
pressure of 601b. per square inch added to the boiler 
pressure of 160lb. e friction losses in the pipe are small 
in comparison ; they amount to about 2lb. per square inch. 
In the delivery pipe the inertia causes increased work to 
the pump, but in the suction pipe it causes further troubles, 
especially with hot feed or long lifte, owing to the inability 
of the column in the suction pipe to follow the pump piston. 
Even with an elevated supply tank and cold feed water 
this trouble may arise, but with hot feed the trouble is 
very serious, owing to the vapour tension. In the case 
under 
pam 


This force requires 


the author’s observation the feed water comes to the 
p at about 200deg., which corresponds to 1 2lb. abso- 
late, and leaves only 221b. surplus of atmospheric pressure 
to assist the column. The supply has 12ft. head, but even 
then it was found impossible to maintain a steady feed 
without an air vessel on the suction side. An air vessel 
was tried on the delivery side, but the results wero 
alarming—the pump ran away violently. Even with cold 
feed it is well to bave an air vessel on the suction side, or 
an open standpipe if the supply tank is elevated. 

Pump troubles are so serious, and pump efficiency is so 
low, that any stady bestowed upon them is well invested, 
but the subject is of too wide a scope for a single paper, 
and hence the crankshaft pump and the flywheel pump 
have been ignored, as also the permissible lift of water- 
valves, piston packings for hot feed water, the author’s 
attention being confined to seeking an explanation of the 
inefficiency of the small high-speed pump as compared with 
the large slow-moving: feed pump. 
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TRADE NOTICES AND NOVELTIES. 


Small Three-Phase Motors. 


From the Lahmeyer Electrical Company, Limited, 109-111, 
New Oxford-street, London, W. C., we have received an illus- 
trated description of their small three-phase motors—types D and 
Ds. These motors represent a recent departure, and are mauu- 
factured in eight stardard sizes. The smaller sizes up to 1 h.p. 
are provided with squirrel-cage rotors, while the larger machines. 
can be supplied with or without slip-rings, as may be required. 
The motors have end shield bearings snd take up very little 
space. The slip-rings allow of inserting a resistance in 
the rotor olrcuit. They are mostly used if it is deemed 
inadvisable to start from the high-tension stator side. or 
if a high starting torque without an excessive starting current 
is required. The alip-ring (Ds type) motors can be arranged 
to give 2 to 24 times the normal starting torque with a start- 
ing current corresponding to about 24 times the normal full- 
load current. Oa the other hand, the squirrel-cage (D type) 
rotor machines, without slip-rings, will give only a compara- 
tively small starting torque. Their advantage lies in the fact 
that, with the exoeption of lubrication, they do not require any 
attention whatsoever. All the motors are fitted with improved 
ball bearings, manufactured by the Deutschen Waffen und 
Munitionsfabriken Berlin, whose agents in this country are 
Messrs. L. Loewe and Co., London. By means of these bear- 
ings the oll oonsumption and frictional losses are greatly 
reduced. It will be remembered that we described the prin- 
cipal features of their construction in our issue for Dec. 9 last. 


Lifts and Hoists. 

Messrs. Archibald Smith and Stevens, of the Janus Works, 
Battersea, have forwarded us an excellently-illustrated and 
up-to-date brochure describing their specialities, which consist 
of electric and hydraulic lifts and hoista. The technical 
section discusses the merits of the various types, and gives 
comparative tables of working costs for electric and hydraulio 
lifts, which, we may remark incidentally, show a big margin in 
favour of the former. The new machines devised by this firm 
comprise direct-coupled, self-starting, and reversing lifts for 
operation by single-phase alternating current. In a recent test 
this lift performed 18 complete round trips per unit, raising 
10cwt. to an altitude of 45ft. Other features are a single push- 
button switch, in which many of the usual adjanots have been 
dispensed with, and an automatic parcels lift, which can be 
controlled entirely from one floor. The pamphlet testifies to 
the amount of attention Messrs. Archibald Smith and Stevens 


‘have devoted to improving this class of machinery. 


The Diesel Engine. 

Some useful information relating to the Diesel oil-engine is 
oontalned in a new illustrated pamphlet issued by the Diesel 
Engine Company, Limited, 179, Queen Victoria-street, London, 
E.C. We note that the total horse-power of these engines 
installed is increasing very rapidly; further, that a unit of 
900 b.h.p., coupled direct to a dynamo, will be exhibited at 
Liège this year. This is claimed to be by far the largest oil- 
engine ever turned out, but the makers evidently do not Intend 
to rest, háving, they tell us, engines respectively of 750 b.h.p. 
and 1,000 b.h.p. now under construction. As regards the 
special claims put forward for the Diesel engine, more : 
ticularly on the score of economy, we may leave the pamphlet 
in question to speak for itself. 


Litholite Bushes and Handles. 

Messrs. Hunt and Hess, Litholite Works, The Grove, 
Hackney, London, N.E., have sent us oopies of some new 
sheets showing standard litholite bushes and handles, together 
with their current price-lists. On the new sheets all the old 
patterns of the articles in question which have proved 
in the past will be found, besides a large number of new ones. 
The drawings are to full size scale, with the principal dimen- 
sions clearly indicated. We note that Messrs. Hunt and Hess 
now supply any suitable Whitworth screw with their handles 
at a uniform charge ; also that they supply litholite in various 
qualities according to requirements. It is claimed that this 
material affords perfect insulation, and is unaffected by damp. 


Underfeed Stokers. 

The various types of underfeed stokers manufactured for 
internally-fired and all kinds of water-tube boilers by the 
Underfeed Stoker Company, Limited, Coventry House, South- 
place, Finsbury, London, E. C., are fully described in a new 
pamphlet issued by this firm. The illustrations given enable 
their action to be clearly understood. Over 4,000 of the 
machines are now at work in various parts of the world we are 
told. Apart from the descriptive matter, the reports of testa 
showing important economies, included at the end, should 
make this pamphlet. very useful for reference purposes. 


High-Speed Electric Drilling Machines. 


Through the courtesy of Kramos Limited, Locksbrook 
Engineering Works, Bath, we are enabled to illustrate here- 
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with two of the exceedingly handy types of electrical drillin 
machines manufactured by them. The Midget " drill (Fig. 1 
has a capacity up to gin. holes, and weighs only 15lb. oom- 
plete. he light weight of this tool is due to its being encased 
a solid aluminium casting, while the magnets are of special 
high-permeability steel, and contain just sufficient metal to 
ensure the magnetic field required. The armature is also of 
special type, being longer In proportion to its diameter than is 
usual. e gearing is machine cut out of solid steel blanks. 
The drill spindle runs in a long bearing, and is provided with 
ball thrust plates. Special attention has been given to the 
brush gear in order to eliminate the 5 of trouble 
through vibration. The handles for holding the drill are of 
aluminium, being cast on to the casing. It is noteworthy, 
also, that the cover has been formed to serve as a breast- 
plate. An extra strong switch of quick make-and-break 
pattern is fitted to the machine. It is contained inside 
the aluminium casing, being actuated by means of a 
push-button which protudes through the casing, as shown in 
the illustration. This particular type of machine should prove 
most useful In repair workshops where a large number of small 
holes have to be drilled. Fig. 2 illustrates a K ramos ** Runthru" 
drill. This tool is likewise encased in a solid aluminium cast- 
ing, the inside of which is machined at one operation on a 
special lathe, with milling attachment, designed by the firm for 
the purpose. The magnets are of the Manchester type. Two 
magnet ooils are provided, which are compound wound to give 
a speed variation of nearly 50 per cent. between no load and 
full load. This is a particular advantage when drilling holes 
of smaller diameter than lin., as the speed increases automati- 
oal. Two reduction gears are provided. The pinion on the 
armature has a diameter of ljin., and the intermediate gear is 
of one piece of steel turned out of the solid, and, like the rest 
of the wheels, machine out. Much care has been taken to obtain 
l proper bearing and guidance of the drill spindle. A ball thrust 
earing is provided. The brush gear and terminal plate are of 
special design, and all wires and connections inside the drill 
are embedded in insulated slots. The Runthru is capable 
of developing an output of 1h.p., and will drill holes up to 
lin. diameter, the weight of the machine complete being 60lb. 
Another important feature of this drill is its small breadth, by 
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Fie, 1.—The *'' Midget Drill. 


virtue of which it may be used to drill holes in awkward places, 
the distanoe between the centre of the drill and outside of 
casing being only 24in. With it the firm supply a starter of 
their original design, containing one Kramos patent resistance 
piece, a quick-acting switch, and an ammeter. The latter 
instrument is introduced so as to allow the drill to be run at 
its full output, and at the same time to prevent overloading. 
In other words, it enables the feeding pressure to be correctly 
adjusted when drilling. Every part of the machine is designed 
to withstand the maximum amount of rough usage to which 
such apparatus is commonly subjected. We understand that 
the firm are supplying the Admiralty with as lly designed 
magnetic brace for use with ‘‘ Ranthru ” drills. These drills 
can be supplied for standard voltages up to 250 volte, 
direct current. Other interesting are described and 
illustrated in the latest list of high-speed drilling machines 
issued by Kramos, Limited. They include the Slick drill, 
fitted with tapping device, and the Dandy drilling machine 
designed for operating drill heads by means of flexible or tele- 
scopic shafts, being particularly suitable for use in shipbuilding 
yards, railway or other large engineering works. Several 
magnetic braces designed for special work are also shown in 
combination with different drills. It remains to add that by 
specialising the particular class of apparatus under notice, 
Kramos, Limited, have rendered a considerable service to the 
British electrical industry. We trust an increasing measure of 
success will reward them for their enterprise. 


Catalogues, Calendars, ete., Received. 


CaLVERT’s ALMANAC, 1905. (John Heywood, Manchester.)— 
The thirty-second issue of this useful almanac and workshop 


companion teems as usual with industrial and interesting 
information for those connected with mechanical, electrical, 
engineering, building, and constructive trades. 

NaLpER Bros. AND THOMPSON, LIMITED, 34, Queen-street, 
E. C., makers of N. C. S. measuring instrumente. —C 4lendar and 
a descriptive card illustrating a new motor gauge which the firm 
have recently placed upon the market. 

G. CLARK AND Sons, LIMITED, engineers, brass and iron- 
founders, Shipley, Yorks. 

Sr. HELENS CABLE Company, LiwiTED.— This company are 
ciroulatiog a number of picture postcards descriptive of their 
cables, tyres, wire, and rubber goods. 

Power-Saving PuLLEY Company, 2, Weymouth-street, ; W., 
and Manchester and Birmingham.—A few remarks on the 
transmission of power by belting. 

JACKSON Bros., electrical engineers and contractors, 
Broadway and Herbert-street, Plaistow, London, E. 

Rokr. A. TnoMPsoN AND Co., LIurrEbp, colonial publishers, 
5, Tudor-street, E. O. 

McCLuRE AND WHITFIELD, dynamo and motor manufac- 
turers, Stockport.—A very serviceable pocket-book, containing, 


Fre. 2. —The '* Runthru Drill. 


inter alia, a description and prices and particulars of the Mersey 
generator, multipolar type, from 40 kw. upwards, and Mersey 
ventilated enclosed, totally enclosed, and protected motors. 

A. Ransome AND Co., Limitep, Newark-on-Trent, and 66, 
Queen Viotoria-street, E. O., manufacturers of wood-working 
and sawmill machinery, cooperage machinery, and castings. 

Rosert Boye AND Son, ventilating engineers, London and 
Glasgow. 


NEW COMPANIES REGISTERED, 


eee 


A. G. Mumford, Limited.—Capital, £50,000. Object: to 
acquire and carry on the business of A. G. Mumford, in ex, as 
marine and general engineers, boilermakers, makers of and dealers in 
machinery, motors, and apparatus for the production and utilisation 
of electric power for light and other purposes. Registered office : 
Culver-street, Colchester. 


Shanghai Electric Tramways, Limited.—Capital, £10,000. 
Object: to acquire, equip, maintain, and work by electrical, steam, 
horse, or other power tramways, railways, boats, and other means of 
communication in Shanghai or elsewhere in Asia, and to carry on the 
business of electricians, generators, accumulators, and distributors of 
electrical energy for light, heat, motive power, or otherwise, etc. 


Liens Registered. 


Electric Supply Company of Victoria, Limited, Liverpool.— 
Lien registered Dec. 30 for £25,900 5 per cent. debentures, part of 
£200,000 ; amount previously issued, £75,000 ; no trustees ; charged 
on all the proper , present and future, the undertaking, goodwill, 
business, and uncalled capital, 
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STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 
BY A. M. TAYLOR, MEMBER, 


The following is a short abstract of a paper read on 
Dec. 14 before the Birmingham Local dection of the 
Institution of Electrical Engineers. 

After discussing the relative costs of gas, oil, and electric 
motors, the author discusses the actual costs to the station 
of two representative classes of motor worked under present 
conditions. He then considers the question of developing 
the station load by offering exceptionally low rates for 


motors based on a restricted hours’ clause, and investigates: 


in some detail the extent to which such an offer could be 
carried. He gives a diagram (Fig. 1) which shows con- 
clusively, by assuming almost extravagant proportione to 
the possible demand for power under such circumstances, 
that the bogey of "day fogs” isa risk that need not be 
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seriously considered in most towns. He analyses the 
charges at present made for lighting, and shows how much 
of this is often an interest charge on what he calla 
“unproductive capital,” which he defines as "any capital 
expenditure, whether in plant or mains, which, if the 
station were started de novo, at present prices (and with 
present plant overload capacities), and put down with only 
sufficient margin to it safely over the next year or 
two, might be avoided." He gives a diagram to show how, 
under certain circumstances, stations having a large 
unproductive capital charge would be warranted in 
immediately reducing charges. 

A diagram (Fig. 7) is given which is intended for central. 
station engineers, and is an attempt to represent the hourly 
rate of burning coal in terms of the kilowatts of output of 
that part of the load curve of the station which may be 
under consideration. The principle of the diagram is follows: 
Starting with direct-current kilowatts at bus bara, plot a 
curve connecting this with indicated horse-power, and a 


little below this curve plot another curve, nearly parallel to 
it, connecting kilowatts with electrical horse-power. The 
apace enclosed between these two curves will then obviously 
represent the combined electrical and mechanical losses of 
the generator for different proportions of its load. Next, 
use the indicated horse-power scale as the scale of abscis:æ, 
and for the scale of ordinates take pounds of steam delivered 
by the boiler per hour to the main steam range. Plot first 
& curve connecting steam consumed by the engine with 
indicated horse-power ; then draw above this (in Fig. 7 it is 
shown at foot) a line representing excess steam necessary 
on account of steam feed pumps, then a line above this (also 
shown at foot in Fig. 7) representing condensation losses in 
steam-pipes to boiler and engine and in main steam range, 
then again a line above this representing steam consumed 
by the air and circulating pump engines. Lastly, take 
the scale of steam per hour and use it as a scale of 
abscissæ and set off a scale of pounds of coal per hour as 
ordinates, and draw a curve connecting these. To settle 
what scale to employ for the total pounds of coal per hour, 
we must first decide what evaporation to allow per pound 
of coal at full load of the boiler. The author has taken a 
figure of 7:68lb. for feed, as received from economiser, to 
pressure at, say, 160lb.; but this is a figure which each 
engineer must determine for himself, as it of course, 
depends on the coal used and the economiser and boiler 
efficiency. We now have a combination of three diagrams, 
and starting with any output in kilowatts, wo can readily 
trace round through the three diagrams to the coal 
consumption per hour. We can also see the exact effect of 
a sae À losses " in engines, dynamos, pipework, con- 
densers, feed pumps, boilers, etc. The diagram is constructed 
for a station with three sets of 600 kw. each, two sets of 
500 kw., and four groups of boilers, each generating steam 
for 600 kw. of plant. Suppose, now, that we had no battery 
in the station, and that, at a certain hour of the night, we 
bad only a few amperes leaving the station—fortunately an 
unpractical condition — requiring, however, that at least 
ono boiler be kept under full steam, and one dynamo 
maintaining 'bus-bar pressure, we find from the dia 
that the stand-by losses are: indicated horse-power = 120; 
steam per hour = 6, OOOlb.; coal per hour=900lb. This is 
for a boiler whose characteristic curve is given by the 
author, and an engine of 375 kw., triple expansion, by 
W. H. Allen and Co. 

The author does not put forward any of the figures in 
Diagram 7 as final. He suggests that each station engineer 
may construct such diagrams to suit his own plant, and 
obtain from the engine, boiler, and pump makers curves 
for the apparatus they supply. If he then combines these, 
and finds that the pounds of coal per hour, taken for any 
convenient part of his load curve whatsoever, differ radically 
from that which he is really burning, he will be justified in 
commencing a search to know the reason why. It is here 
that the diagram will help him, for thero are certain losses 
in it which must be substantially correct, or their cause 
would be easily detected. Again, there are others, such as 
steam-pipe radiation, which cannot be materially different 
from the plotted values; others, again, whose values, of 
themselves, are too insignificant to account for his dis- 


dr capu and so on. 

he author also gives two tables calculated from this 
di and from Figs. 2 and 4 of his paper, giving coal 
consumptions for the months of December and July, one of 
which—that for December—we reproduce. The curve in 
Fig. 2 of the paper off which this table is calculated is tho 
same as that marked “present mid-winter peak” in 
Fig. 1, and we do not, therefore, reproduce Fig. 2. In an 
appendix the author considers more fully the principle on 
which he constructs Fig. 7 of his paper, and the way in 
which the diagram correctly represente the steam consump- 
tions, etc., with a number of engines and boilers in parallel 
not all sharing the load equally. 

At the meeting the author also exhibited a diagram 
(Fig. 7A), reproduced herewith, which is virtually the 
central part of his Fig. 7 considerably enlarged, which 
explains the elements of the diagram better than does the 
original Fig. 7, which is on a much smaller scale. This 
illustration Fig 7A differs from Fig. 7 in that some of the 
smaller losses, such as those due to the common steam main 
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Fig. 74.—An enlarged piece of Fig. 7 to illustrate more in detail Mr. Taylor's method. 
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COAL CONSUMPTION FOR DECEMBER. 


-——Peak and evening load (3-10.30 p.m.)—— | ———._ Day load (6. 50 a.m. t» 5 p.m.) ~—|--Night load (10.30 p.m. to 6 30 a. m.) 


Number and | Number and Coal Number and] Number and Coal Number aud] Number and | 
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Combined total = 1,273 tons per month. Units generated = 641,000 per month. Coal per unit = 4'45lb. 
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and branch to engines, to the boiler feed pump, and to the 
cooling tower motor fan, are plotted differently. The first 
two losses are plotted below the engine diagram, and the 
. last is plotted above the dynamo diagram, in Fig. 7, which 
is the more correct, though perhaps not so suited for 
explanatory purposes as the present diagram. In Fig. 7 
the second set is shown thrown in when the kilowatts sup- 
plied to feeders reaches 300 kw., indicated by the point B 
on the Fig. 7A. More correctly, it should be shown 
thrown in at the point A, as the first engine has to 
supply current for all the motors, etc., in the station 
before any is available for the feedere, and would be over- 
loaded by some 20 per cent. The discrepancy so introduced 
does not invalidate the coal consumption readings 
materially, for the extra indicated horse-power to drive 
the dynamo which supplies current to the motors is taken 
account of; and the discrepancy is reduced with each 
succeeding engine thrown in. It will be noted that the 
various losses are duly added together, so that for zero 
output on the feedere 700lb. of coal are consumed per hour. 
This method of representing the combined losses of several 
engines and boilers, etc., running at varying proportions of 
their load, as shown in the present diagram, is of great 
practical service to station engineers. 

[The author requests us to say that he has still a few 
eopies of the paper left, which he will be pleased to send to 
any station engiueers who are interested.—Eb. EE 


Mr. Taylor, during the reading of his paper, gave the 
following additional information. He laid stress on the 
Importance of the diversity factor, and said that he found 
it to be equivalent to the reciprocal of the load factor for 
the individual motor under consideration, illustrating his 
meaning by diagrams. He said that the system of charging 
a low rate to consumers who agreed to take no current for 
motive power between certain fixed hours during the winter 
months had proved a great success in Montreal. About 
30 per cent. of the total horse-power connected is charged 


solely on this basis. The charges vary from £9. 12s. to 
£13 per horse-power annum. The system had been in 
operation four years, during which time it had not been 
found necessary to adopt precautions to ensare the switch- 
ing off of the load at the stated times beyond those men- 
tioned in the paper. They also sell power to small con- 
sumers for intermittent use at 1d. per horse-power hour, 
plus a fixed annual charge of £8 per horse-power intalled. 
The load factor at Montreal for the month of Jane was 
75 per cent., and was practically the same throughout the 
year. 


DISCUSSION, 


Dr. W. E. Sumpner congratulated Mr. Taylor on his paper, and 
referred to the importanoe of the subject. With reference to the 
figures quoted as to relative cost of gas, petroleum, and electric 
power, he said that these were subject to debate, but that they did 
not greatly affect the question, bevause electric motor development 
was delayed, not so much by the competition of good rival systems, 
as by the reluctance of owners of old and bad plant to change to a 
more efficient system. The amount of coal wasted in such old plants, 
say in the Birmingham distriot, was enormous, the total waste of coal 
throughout the country from this cause being probably greater than 
the amount exported. What they had to deal with was the oon. 
sideration of how a well-arranged and well-designed station could, 
without loss, develop a motor load. Mr. Taylor had ably disousssd 
in a scientific manner a method of determining the actual cost of the 
load at any time of the day, a method which should be extremely 
useful to engineers, . 

Mr. J. E. Vaudrey said that he had always been much interested 
in the supply of electric power, and he appreciated the amount of 
trouble and labour that the paper had evidently entailed. The pro- 
posal to cut off the peak of the load presented difficulties, It was 
not possible to conceive that the average works would be willing to 
shut down as had been proposed, especially as the amount of energy 
used forms only a small proportion of the total works cost. Even 
supposing the peak load to be cut off, he did not believe it possible to 
bring the charge below 1d. per unit. This is considered to be a bare 
price even for a traction load. He regarded the suggestion to instal 
accumulators on consumers’ premises, especially on the small scale 

roposed, as impracticable. Had it been feasible, it would have been 
fiche long ago. With reference to the figures quoted by Mr. Taylor 
in connection with the Montreal supply scheme, he did not N 
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£9. 12s. per horse-power annum as at all a cheap rate under th 
circumstances, di s bc 


Mr. J. A. Jeckell (Coventry) questioned Mr. Taylor's assumption 
that 1 b.h.p. required one unit of electrical energy. At Ooventry, 
where the average price obtained for motive power was l'3d., the 
revenue obtained was only jd. brake horse-power hour. Labrica- 
tion in the case of a ges-engine is & big item, frequently 10s. per brake 
horse-power annum. Ia the case of electric motors it is small. 
regards interest on capital, Mr. Taylor's figure of ‘31d. per brake 
horse-power annum for a 17-h.p. motor working 2,500 hours 
gave £54. 17s. 11d. per year. He could buy such a motor for £57. 

e knew an instance in Coventry of a 15-h.p. gas-engine being 
replaced by & 15-h.p. motor. In the former case, allowing for interest 
and depreciation, and gas at 28. 6d. per 1,000, the cost was 4d. per 
brake horse-power. The motor was hired from the supply company, 
and allowing for rent and energy at 12d. per unit, tte actual cost per 
brake horse-power was jd. He did not;see why the restricted hours’ 
system should not be offered to consumers, but € circum- 
stances existing in each town would have to be considered. In Ooventry 
it would not answer, as the chief trade is a season’s trade. They never 
have the full motor load superimposed on the lighting load. Man 
motors were off at 6.50, and the top lighting load did not occur ti 
7.50. Wages and repairs should have been considered, as here the 
advan lay with the electric motor. All things considered, the 
figures given by Mr. Taylor did not show electric driving in anything 
like so favourable a light as they should do. 

Mr. R. P. Wilson (London) said that Mr. Taylor had shown that 
electricity could be profitably supplied to continuously-loaded motors 
at a price which would compete favourably with other prime movers, 
provided that this supply was not saddled with interest charges ; and 
it therefore followed that within practical limits it could compete for 
intermittent loads. The actual load factor of such prime movers need 
not be considered. Sach a load i. e., one that did not overlap lighting 
or necessitate capital expenditure-—was nothing more than a by-product. 
If gas companies’ by-products were saddled with the cost of production 
on the same lines, there would be no market for them. At Blackheath 
they were supplying electricity to several firms at 2d. per unit, 
except between 5 and 10 p.m., when the price was 6d. He thought 
these prices financially disastrous as comparsa with 7d. or 8d. for two 
hours and 11d. for hours At Du 6d. and 14d. had been 
adopted, He found that manufacturers could almost always alter their 
hours to suit the price of power. If it was correct to say that the 
revenue from any clase of consumer should be proportional to the plant 
they monopolise, then the time switch produced the desired t, as 
was shown by the following figures relating to Dudley: current con- 
sumed by shop, 25 per cent. of total; t monopolised, 45:5 per 
eent.; revenue provided, 42-7 per cent. 

Mr. C. E. C. Shawfield (Wolverhampton) could not agree with the 
pessimistic view that the author had taken as regerds cost of electrical 
energy. He considered it commercially safe to offer a low price for 
motive power, At Wolverhampton the oost of prodaction was much 
less than that mentioned. He did not agree with Mr. Vaudrey’s state- 
ment that a tramway load was mo re profitable than a motor load, as he 
found the load factor was greater in the case of motors than for tram- 
ways. He criticised Mr. Taylor's statement that the load factor was 
the reciprocal of the diversity factor. At Wolverhampton the diversity 
factor was about 2, but the load factor was certainly not 50 per ceat. 
The author's stand-by loss diagram should appeal to station engineers 
on aocount of its simplicity. 

Mr. Pringle (Burton-on-Trent) referred to the question of fuel costs. 
In connection with this, he thought that allowance should be made for 
the fact that the boilers were not forced during the day to the extent 
they were at times of heavy load. They could therefore burn a cheaper- 

e fuel during the day. The total charge to consumer of ii. 
per unit, estimated by Mr. Taylor, was, he thouyht, a very safe 
value, which he considered might well be reduced. Mr. Pringle also 
wrote to suggest that the £70 additional capital outlay at generat- 
ing station per kilowatt at motor was high. Many stations six to 
ten years old could to-day provide plant at station and allocate a 
fair proportion for mains at a much lees figure than £70 per 


kilowatt. 

Mr. A. A. Chattook (B ham) had been much interested in 
Mr. Taylor's paper. He would have liked a fuller expla nation as to 
what was meant by continuous and intermittent londs for motors. At 
Bradford they had had a scale of 1d. for continuous and i. for inter- 
mittently loaded motore. By continuous they meant that the motor 
must be running all day, whether actually loadei or not. He had 
known people to run all day on no load in order to obtain tho low rate. 
The average rate was 13d. Under these conditions they found that 
the motor load just paid for itself. He had suggested a sliding scale 

ed on the amount of current consumed horse-power per quarter. 
This system was tried for a short time, but consuiners did noi: like it, 
and elected to go back to the old rate of charge, He felt sure thata 
obarge of 1d. pe unit without restrictions would not pay. It might 
at first, but after the load had 3 the average price received per 
unit would fall to too low a value, Switching off consumere at certain 
hours might do in trades where firms can pick their men. He veutored 
to think that the good resulte obtained in Montreal are traceable to the 
fact that they have no trades unions as we have. The trades vuions 
insist on the men working certain hours, which honres overlap the peak 
of load curve. Another point not yet referred to was that g com- 
on do not restrict the hours during which gas-emgines may be run. 

Taylor referred to traction load in time of fog, saying that when 
the eMe using the trams they could not be in the workshop. He 
would ee out that during fogs less trams were run, so that this 
olass of load was then reduced. Hs did not agree ivith the scheme of 
putting in cells to tide over the peak load. He believed this had been 
tried by a London company, but had been discontitued, as after two 
years it was found that most of the cells were ruined. He suggested 


the hiring out of motors to consumers. Very good motor loads had 
been secured in this way. There were 600 to 700 motors on hire at 
Bradford. 

Mr. Moroom considered that there was a strong case against 
shutting down at certain fixed hours. He had some figures relating 
to & factory in whioh the m was driven by electrio motors. 
For every £1 of manufactured s sold they consumed about one 
unit of electrical energy. As one of the chief things that has to 
be looked to is to get staff out of hand quickly, there would have 
to be a proportionally heavy drop in oost unit in order to make 
it worth the while of a manufacturer to shut down his works. His 
experience was that the number of units used in machine shops was 

continually pushed up on account of the higher speeds of 
working now adopted. 

Mr. Fennell (Wedneebury) said that the proposal to supply elec- 
tricity to day users only at a low rate has been carried out for the past 
nine months (since commencement of supply) at Wednesbury, and that 
two-thirds of their motor load is alread 
the long-hour user they offer as an alterna e maximum demand 

m. They had no difficulty in connection with time of cutting off. 

e elec y driven clock switch of the Reason Company was very 
satisfactory. It might also be made to act as a throw-over switch in 
connection with a two-rate meter, where the motor was required 
occasionally in the evening, & rate of 4d. or more being then 
charged. In Wednesbury there are a t many intermittent users 
who may be reached by the special day-load terms, such as corn 
merchants, pork butchers, breweries, laundries etc, There was little 
doubt in his mind that the actual field of the electric motor will be 
restricted to the short-hour and small-power consumer. In dealing 
with large manufactarers he had found a difficulty in honestly recom- 
mending them to teke electricity even at 1d. per anit where it is pro- 
posed to run a 50-h.p. motor, say, 60 hours per week, at an average 
load of, rt ud h.p. A suction user plant will, in such a case, run 
with prac y no attention, and cost of fuel at Wednesbury will not 
exceed id. per unit. 

Mr. Holden ssid that in most works there was a certain proportion 
of motors that ran intermittently, and it was always possible to 
arene to out these off at certain fixed hours during the day. He 
thought that though few manufacturers would turn out existiog 
engines to instal motors, yet many would put in a motor when extend- 
ing, and in this way drive a number of intermittently-loaded machines. 
He could name a number of cases where he thought the proposed low 
rate, with restrictions, would be acceptable. Iu some wood-workiag 
factories the machinery was only used three or four days per week; sud 
in cases where power was deque out of doors—hoisting, for instance — 
the machinery was only during daylight hours. 

Mr. Arthur Wright, in a written communication, referred to the 
success of the Reason Manufacturing Company's time switch at Brighton 
and other towns, At Brighton there were now 225 of these instrumeote in 
actual use. He did not agree with the author in reference to the diversity 
factor, ag he considered that it would vary from a figure over 10 in 
the csse of lift motors, down to 1 in the case of pump motore. This 
question of diversity factor could not be treated except by the method 
of probabilities, He considered 6 as a better average figure than 13. 
Iu reference to the author's remarks an gre fog loads, it was an 
interesting fact that at Stepney, during the darkest fogs they had had 
this winter, the fog peak had never equalled the evening peak. 

In a written communication, Mr. Christie (Brighton) said the 
system they used was most successful in every way. ey fortunately 
had a large and steady demand for lighting in the evening, and the 
standing being met by the higher rate charged for this light- 
ing, they could. at a profit to themselves, supply as much current at 
ld. per unit as their day-load consumers liked to use, as they had 
simply to pay for ooal, re , and attendance, which was easily 
covered by the sum charged. He did not know exactly what pro- 
portion of 1d. units were sold, but he estimated that it amounted to 
close upon three · quai ters of a million units, which they would other- 
wise never have obtained, and which had a material eftect in reducing 
the running costs. 

Mr. Wilkinson, of Harrogate (communicated), did not 
agree with the figures regarding gas consumption upon which Mr. 

sylor had based his com ns Was Mr. Taylor aware of the 
wonderful advances made in the economy of working gas-engines ! 
He referred to the suction gas plant, by means of which gas is pro- 
duced in a very simple form of producer by the suction of the engine 
piston itself. Only recently he paid a visit to works where one of 
these plante was in operation. The engine was a 25 h. p., and the gas 
producer supplying ite fuel was a very simple apparatus indeed, 
with no mo parte, the selling price of which was £90. This pro- 
ducer and engine was giving 1 b. h. p. per hour for fuel costing nod. 
when using anthracite coal in the producer, and the engine had been 
running three months without any attention whatever. In his opinion 
the power companies have more to fear from competition introduced by 
the ordinary gas.engine and suction producer plant than from any 
other competitor, and it was difficult to see how, in face of such 
practical results as he had quoted, the power companies were going to 
enter 1nto suocessful and profitable competition. He had had consider- 
able experience with the Diesel oil-engine, having had one under his 
supervision for pere two years; but its economy was not better than 
the case he had cited, and the capital cost was muck greater than for 
an ordinary Otto gas-engine, plus the suction gas plant. 

Mr. Taylor made the following remarks in his reply to the 
discussion. With reference to the objections that had been raised to 
cutting off the supply at certain fixed times, he thought the best 
answer he could give was to call their attention to the places where 
this system had been successfully adopted. At Brighton they were 
selling 750,000 units simply and solely by this method, usiny time 
switches made by the Reason Manufacturing Company. In Montreal 
30 per cent, of the motor load was connected on this system. The 


y supplied on that system. To . 
tive th 
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motor load was something approaching 18,000 kw., so that meant 
&bout 5,000 kw. so Sonet. In reply to Mr. Jeckell, he hed 
assumed, for the purpose of Son ges that 1 b. h. p. required 
one unit, Mr. Jeckell’s figures worked out to 585 unit per horse- 
power hour, which seemed to point to his paring ee the 
number of horse- power hours obtained from his motor, as even 
746 unit per horte- power hour gave an efficiency of 100 per cent. 
Mr. Jeckeli's deductions from his figures for capital cost charge were 
also four times too high as he had omitted to note that the motor, 
as stated in the paper, was working on the average at a quarter of 
its full load. Ia reply to Mr. Shawfield, he might say that in calculat- 
ing the charge to the consumer under case 1 he had considered a small 
ligi ting station of 2,000 kw. capacity, with no traction load. He had 
en 7d. as being an average figure for the works cost; but if this 
could be reduced, the RA ge per unit could be improved upon. Mr. 
Shawfield had misunders him about the diversity factor. It is 
only the extreme possible limit of the diversity factor (for & particular 
class of motor) which is the reciprocal of the load factor, the latter 
being taken only over the working day, not over the night as well. 
The actual diversity factor will be anything between unity and this 
limit. If the limit, for example, is 4, as in case 2 of the paper, 
it is extremely unlikely that the actual figure will reach 2, and hence 
1:5 is a safo value to estimate upon. reply to Mr. Morcom, 
the author said that the proposed system of charging was now 
in use on a large scale, which showed that it was 
quite practicable. Mr. Fennell’s remarks bore testimony to the 
euccess of this method; and the instances he had mentioned as 
likely customers might all uee r up to 30 h.p., as at Brighton. 
In reply tos written communication from Mr. Pringle, Mr, Taylor said 
that the figure he had assumed of £70 per kilowatt in Fig. 9 was for cost 
of new station and mains, not for cost of extending, but probably the 
latter was the more correct way of looking at it. In reply to Mr. 
Wilson, he wished he could endorse his statements; but all he 
claimed in the paper was that for intermittent loads, and for units 
not larger than 5 h.p., electricity made the best showing. Only in 
favourable cases would continuously-loaded motors show so well. As 
regards Blackheath, he thought that it was a most unsafe p 8 
to allow consumers to remain on the cheap rate till such a late hour 
as § pm and he understood that at Aston, at any rate, the motor and 
ligh loads had clashed to a very considerable extent. It was very 
desirable to know the consumer's diversity factor as well as his load 
factor; not necessarily with a view to charging him at a different rate, 
but in order that the cost to the station of each consumer should at 
least be accurately known, so that, if a flat rate be adopted, the most 
favourable clase of load may be diligently fostered. 


APPOINTMENTS VACANT. 


Assistant in Charge of Meter Department, Hammersmith. 


Commencing salary, £2. 104. per week. Applications by Jan. 18. 
See advertisement ia last issue. 

Three Electrical Engineering Assistants, City and Goilds 
Central Technical Oollege. Salaries commencing respectively at £200, 
£150, and £150 per annum. Apply to Prof. Ayrton, Exhibition-road, 
London, 8.W. See advertisement in last issue. 

Second Assistant Electrical Engineer, Bradford. Salary, £250 
per annum. Applications by Jan. 19. See advertisement in last issue, 

Improver, Stretford Urban District Council. No premium required. 
Bee advertisement in last issue. 

Switchboard Attendants Wages, 20e. per week. See advertise- 
ment in last issue. 

Electrical Adviser. The Secretary of State for India has sanc- 
tioned the appointment of an adviser on electrical matters to the 
Government of India at a salary ey at £70 eer month, rising 
to £110. Private practice will be allowed, but not for municipalities 
or district bosrds, as it will be part of his regular duties to advise such 


Switchboard Attendant, Devonport electricity works. Wages, 
308. per week. Applications to the Borough Electrical Engineer. 
See advertisement. 

Shist Engineer, Reading tramways power station. Salary to com- 
‘mence at 35s. per week. Applications by Jan. 18 to the General 
Manager and Engineer. See advertisement, 

General Manager, Southampton tramways. Salary £400 per 
annum, rising by £25 a year to £500. 

Assistant Electrical Engineer. The Electric Lighting Sub- 
Committee of the Whitby Urban District Oouncil have recommended 
the appointment of an assistant electrical engineer to take full charge 
in the absence of Mr. L. H. King, resident engineer, at a commencing 
salary of £104, rising by annual increases of £4 to £120 per annum. 


PERSONAL. 


The President of the Board of Education has appointed the Right 
Hon. B. B. Haldane, K. O., M. P., to be chairman of the Departmental 
Committee which is enquiring into the present and future working of 
the Royal Oollege of Science and Royal School of Mines, South Ken- 
aington, in place of Sir Francis Mowatt, G. O. B., late Seoretary to the 

, who, while remaining a member of the committee, has 

9 chairmanehip owing to sompllon tee Paving supervened 
which were not previously anticipated. 

sa ren h Corporation have decided to advance the salary 

vf Mr, Telford, chief assistant of the electricity department, from £150 


to £165 per year, and the salary of Mr. Sootson, mains superintendent, 
from £2. bs. to £2. 10s. per week. 

The South Metropolitan Electric Light and Power OCompeny, 
Limited, inform us that Mr. Wm. May, of 18, Austin-friars, has been 
appointed a director of the compeny. 

r. Lewis D. Landay, an American electrical engineer, who has 
been resident in London for & number of years, has been appointed 
general manager of the Singapore Electrical Tramwa Compay 

The Ohesterfield Town Oouncil have sppointed Mr. R. n 
the electrical engineer, to the joint offices of electrical engineer 
mauager of the tramways department at the salary of £550 per annum, 
r.sing to £400 at the expiration of a year if satisfactory. 

Mr. R. B. Leach, late chief assistant engineer, has been appointed 
chief electrical engineer and r to the Farnworth Oo 

Mr. J. H. Fooks Bale has commenced his duties as electrical 
engineer and tramways mansger at the Urban District Oouncil 
electricity works, Walthamstow. ; 

Mr. A. V. Wardrop, formerly of the Corporation electricity works, 
York, has been sppointed electrical engineer to the Elland Urban 
Districs O uacil, 


FORTHCOMING EVENTS 


Fripay, JAN. 18. 

Tramways and Light Railways Association.— At 8 p.m., 

'Orerhead Equipment,” by Me. H. M. Sayers. 

Junior Iostitution of Engineers, — At 8 p.m.. ''The Theory of 
the Incan*: ssent Mantle,” by Prof. Vivian B. Lewes. 

Iastitution of Electrical Engineers (Manchester Students’ 
Section). —'' Electric Heating," by Mr. A. E. Jepson, 

Institution of Civil Engineers (Students’ Section). —'' Theory 
of Electricity and Magnetiem," by Mr. J. Swinburne, 

SATURDAY, JAN. 14. 
ham Electric Club.—At 7. 50 p.m., '' Aluminium and its 
Electrical Properties, by Mr. W. Smith. 
MONDAY, JAN. 16. 

Tramways and Light Railways Assooiation.—AÀt 3.30 p. m., 
visit to the works of the Central London Railway Company, 
Oxford-circas Station. 

TUESDAY, JAN. 17. 

Institution of Civil Engineers. —At 8 p.m., '' The River Hooghly,” 

by Mr. L. F. Vernon-Harcourt. 


Institution of Eleotrical Engineers (Manchester Sectien).— 
At 7.30 18 % Eleocrio Driving in Textile Factories,” by Mr. 
H. W. Wilson. 


WEDNESDAY, JAN. 18. 

Society of Arts. —At 8 p. m., Wireless Telegraphy and War 
Oorreepondence," by Captain Lionel James. 

Chemical Soolety.— At 5.30 p. m., general meeting. 

Royal Meteorological Society.—At 7. 30 p. m., The Oonnection 
23 5 with other Sciences,” by Oaptain D. Wilson; 

rker. 

Institution of Electrical Engineers (Students Seotion).—At 
7.50 p.m., ‘The Oonstruction and Maintenance of Large Tele- 
phone Exchanges,” by Mr. A. L. Stanton. 

THURSDAY, JAN, 18. 

Rugby Engineering Society.—At 8 p.m., “A Novel System of 

Electric Traction," by Mr. H. S. Meyer. 
Fripay, JAN. 20. 

Institution of Mechanical Engineers.—At 8 p. m., Some 
Impressions of American Workshops, by Mr. A. J. Gimson ; 
di Waterworks Pumping Engines. in the United States and 
Oanada," by Mr. John Barr; Some Features in the Design 
and Construction of American Pl«ning Machines," by Mr. A. 
Kenrick, jun., Engines at the Power Stations and at the St. 
Louis Exhibition," by Mr. Alfred Saxon. 

Royal Iostitution.—At 9 p.m., ‘‘New Low-Temperature Pheno- 
mena,” by Sir J. Dewar. l 

North-East Coast Institution of Shipbuilders and Engineers. — 
At Newcastle, general meeting. 

SATURDAY, JAN. 21. 

Glasgow Technical College Scientific Soeiety.— At 7.30 p.m., 
SUM on Tool-Room Organisation and Practice,” by Mr. G. 

air. 


Jan. 25.— Birmingham Section (postponed from Jan. 18). 

Jan. 37.— Municipal and County Club, house dinner. 

Jan. 27.—The following papers will be read at the Physical Society: 
Action of a Magnetic Field on the Discharge through a Gas,” 
by Dr. R. S. Willows ; '‘ Action of Radium on the Electric Spark,” 
by Dr. Willows and Mr. J. Peck ; '' The Slow Stretch in India- 
rubber, Glass, and Metal Wires when subjected to a Constant 
Pull" by Mr. J. Phillipe; Determination of Young's Modulus 
for Glass,” by Mr. O. A. Bell; and Some Methods for 
Studying the Viscosity of Solids,” by Dr. Boris Weinberg. 


Lancashire and Yorkshire Railway Company.—At a special 
meeting of this Company held at Manchester on Wednesday 
proposals for merging the 3 per e pibe stocks of 1897 and 
1899, amounting together to £2,724,000, with the consolidated 
preference stock, amounting to £22,676,900, were adopted. 
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LEGAL INTELLIGENCE. 


EMPLOYERS’ LIABILITY ACT. 


At the Brompton County Court on Tuesday, before Judge Stonor 
and a jury, Burt Soott Phillipe, electrical fitter, brought an action 
under the Employers’ Liability Act against the Underground Electric 
Railway Company. The plaintiff's claim was in respect of personal 
injuries said to have been sustained owing to negligence on the part of 
the defendants, 

Plaintiff was assisting in raising some heavy iron pipe sections on to 
& temporarily constructed staging. He had been ordered by the 
"eharge hand” to get upon the staging, so as to be ready to also 
asstist in placing the section in proper position. The pipe had been 
raised a little 5 * than the staging when the rope suspending it 
suddenly broke, e fall of the pipe caused the staging to collapse, 
and plaintiff and two other men fell some 30ft. on to a cement floor. 

Counsel for the defendant admitted that the rope was unfit for the 
job, but he submitted that the puo himself was gailty of con- 
tributory negligence in having selected and used the rope in question. 

The Plaintiff bore out his counsel's opening statement, and in cross- 
examination maintained that it was not a fitter’s duty to select the 
rope in such work as that in question, exoept when there was no 
“ charge hand.” He denied having been promoted to the position of 
a ‘‘charge hand.” 

For the defence, Stephen Mathison, the charge hand referred 
to, said it was the duty of a fitter to see that proper ropes were used in 
the work, but if the fitter had any doubt about the fitness of the rope, 
it was his duty to refer the matter to the charge hand." e 
penni on the occasion in question did not refer to him any question 
about rope. 

AL ary returned a verdict for the plaintiff, assessing the damages 
a e 


TRAMWAY ACCIDENT. 


At the Bradford County Oourt, before his Honour Judge Bompas, 
K.C., James Arthur Firth brought an action against the Oorporation to 
recover £30 for 5 injuries alleged to have been caused by the 
negligence of the defendants, Mr. W. Walker appeared for the 
plaintiff, and Mr. Harold Newell represented tlie Corporation. 

Mr. Walker stated that the plaintiff wat driving across Leeds-road 
a horse attached to a one-horse block cart, euch as is used by builders. 
As he was crossing from Thornbury-road to Thornbury-street a tramoar 
came along Leeds-road, travelling ín the direction of Bradford. The 
car was 40 yards away when the cart was about to oross the tramlines, 
and there appeared to be plenty of time for the plaintiff to get over. 
Accordingly he proceeded to drive the horse across. He got clear of 
one set of metals and had almost cleared the second set, when the car 
came in contact with one of the '' dogs," or buffers, that projected from 
each side of the cart. The plaintiff was in consequence thrown to the 
ground, and one of the wheels of the cart passed over bis shoulder. He 
suffered injuries to the left hand, his shoulder, and other parts of the 
body. His forefinger was lacerated, and he was unable to attend to his 
work for eight weeks. 

Mr. Newell intimsted that there was no dispute about the injuries 
or the amount of the damages. 

Evidence having been given in support of the plaintiffs case, 
His Honour, in summing up, remarked that there was no 
doubt that there was time for the plaintiff to get across the 
lines. He thought, however, that drivers of tramcars should allow a 
fair distanoe to a cart that was passing in front. He did not think this 
was a case of a horse suddenly turning stupid and stopping, and he 
must give his verdict for the plaintiff for the amount claimed. 


TRAMWAY FARES. 


Thomas Wilkinson was summoned at Wallsend on Tuesday for 
having travelled on the Tyneside Tramway Company's servioe without 
peying his fare. 

The defendant and another man entered a car at Gosforth, and 
Wilkinson paid for two 2d. tickets. When the car arrived at Bigges 
Main the conductor told them that was the end of the 2d. stage, and 
that if they were going on to Wallsend another penny from each 
would be required. The man with Wilkinson paid the extra 1d., but 
defendant refused, 

Wilkinson denied that he had not paid the right fare as shown by 
the company’s bills, contending that when he paid 4d. for the tickets 
at Gosforth he and his friend were entitled to travel to Wallsend. 

The Bench fined defendant 10e. for refusing to pay the fare from 
Bigges Main to Wallsend. 

Defendant said it was a serious miscarriage of 

The Chairman replied that Wilkinson could, 
the case to a higher court. 


justice, 
if he thought fit, take 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Halifax.—The Corporation invite tenders for oal conveyors. 
Tenders by Jan. 31. 

Tourney.—Tenders are required 
waterworks, Tenders by Jan. 20. NE 

Oporto.— The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

West Hartiepool.—The Corporation require tenders for additional 
260-kw. set, with the necessary awitchboard, panel, eto. 


for the electric lighting of the. 


Ghent. —The Municipality require tenders for 15 electrio cranes for 
the harbour works, Provisional estimate, £1,200. Tenders by Feb. 20. 
Paris.—The Under-Secretary for Post and Telegraphs, 105, Rue de 
oan requires tenders for accumulator batteries.. Tenders by 
an. 18. 
Bacharest.—The Government require tenders for the annual sup- 
pe x the Regie for lighting materials and accessories. Tenders by 
6 . L 


Kirkealdy.—The Town Oouncil invite tenders for the extension of 
about 600fc. in length of the t East Pier. Tenders to the Town 
Olerk by Feb. 4. See advertisement. 


Giurgu (Roumania)—Teudets are required for a concession to 
establish electrio lighting in the town. Particulars may be obtained 
from the Mayor. "Tenders by Jan. 28. 


Liria.— The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Vienna.—Tenders are required for telegraph and telephone mate- 
rials, Particulare may be obtained from the K. K. Post Oeoonomie- 
Verwaltung, Vienna. Tenders by Jan. 31. 

Madrid.—The Department of Agricultare, etc., invite tenders for 
installation and working for 60 years of an extension of the electric 
tramways in the north of the town. Tenders by Feb. 25. 

Caen (France).—The Prefect requires tenders for concession of a 
tramway from Ryes to Oaen via Oreully for and passengers. 
Particulars from the Prefect of Oalvedos, Caen. Tenders by Feb. 1. 


Grimsby.—The Corporation invite tenders for (No, 50) motors; 
$1) water-purifying plant; and (22) 18 months' supply of stores. 

enders for 30 and 51 by Jan. 23, those for 32 by Feb. 1. Particulars 
in advertisement columns. 

Port Elizabeth.—Mossrs. Davis and Soper, 54, St. Mary-are, E. O., 
agents of the Municipal Corporation of Port Elizabeth, South Africa, 
invite tenders for various works in connection with the Oorporation 
electricity eupply undertaking. Tenders by Jan. 16, 1905. 

Pudsey.—The Corporation invite tenders for underground electric 
maina, switchboard, etc. Specifications, etc., may be obtained on 
application to Messrs. Shepherd and Watney, eonsulting engineers, 
Greek-street-cham bers, Tenders to the Town Olerk by Jan. 20, 

Gravesend.—The Education Committee invite tendere for the 
eleottio lighting of King-street National School. Specification and 
form of tender may be obtained on application to Mr. O. F. MoInnes, 
Eleetricity Works. Tenders to Mr. H. H. Brown, town clerk, by 
16th inst. i . 

London, N.—The Metropolitan Asylums Board invite tenders for 
installation of fire-alarms at Northern Hospital, Winchmore Hill, N., 
in accordance with plan and specification prepared by Mr. W. T. 
Hatch, M. I. C. E ü M. I. M. E., enginesr-in-chief. Tenders by 10 a.m. 
on Jan. 24. 20 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucene ‘have obtained a concession for the construction of 
a narrow-gauge eleétrio railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Swindon.—The Oorporation invite tenders for the supply and 
erection of one 50ft. by 8ft. Lancashire boiler with down-take super- 
heater, steam, exhaust, and feed iping, etc, Tenders to be delivered 
before 10 a.m. on Tuesday, Jan. 1905, to Mr. Robt. Hilton, town 
clerk. See advertisement in last issue. 


Drax (near Selby).— Tenders are invited for electric light installa- 
tion, also electric pump, etc., capable of delivering 500 gallons per 
hour, at Read’s Grammar School. Apply to the headmaster, Mr. W. 
St. G. Drennan, at the School, who will supply all necessary particulars. 
Tenders to be delivered to Messrs. E. and T. Olark, solicitors, Snaith, 
R. S. O., clerk to the Governors, by noon on 28th inst. 

Johannesburg.—The Council invite tenders for Vignoles rails, 
fishplates, angle steel guard-rails, bolts, nuts, coach screws, and dog- 
spikes. General conditions, specifications, and forms of tender may be 
seen at the offices of the Council's consulting engineers, Messrs, Mordey 
and Dawbarn, 82, Victoria-street, Westminster, S. W., and may be 
obtained on payment of five guiness, Tenders by Jan. 26, 

South London Electric Supply Corporation.—The Directors 
invite tenders for the construction, supply, and erection at their works 
at Bengeworth-road, Loughborough Junction, B. E., of one750-kw. steam 
alternator with pipe connections and sundry ironwork. Sealed tenders 
must be forwarded to the secretary of the company, Mr. H. H. Boyer, 
Bengeworth-road, Loughborough Junction, S. E., before noon on 
Jan. 16. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines, A 

forma contract is open to inspection by tenderers, and copies will 
supplied to applicants by the Council’s agents, Messrs. John Pook 
and Co, 63, Leadenhall-street, E.C. Tenders by March 31, 1905. 

Plasencia,—Tenders are required for the concession for 10 years of 
the lighting by electricity of the town. Adjudication of tenders will 
take placa on Jan. 28, and tenderers, if not appearing in person, must 
be represented by a duly authorised agent. The conditions of conces- 
sion are set out in the notice in the Gaceta, which may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
street, E. O., any day between the hours of 10 a.m. and 5 p.m. 
(Ssturdays, 10 a.m. to 1 p. m.). 

Melbourne.—Tenders will be received at the office of the Deputy 
Postmaster-General until noon on Feb. 7 for the supply and delivery 
of (1) 5,500 trunk-line multiple jacks, in strips of 20 ; (2) 1,320 yards 
of 64-wire wool-insulated switchboard cable. Specifications may be 
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seen at the General Post, Offices at Melbourne, Sydney, Brisbane, and 
Adelaide. Tenders, endorsed Tender for ——,” as the case may be, 
addressed to the Deputy Postmaster-General, Melbourne, may be 
deposited in the tender-box at the General Post Office, Melbourne, or, 
if sent by post, must be prepaid and registered. The deposit to be 
enclosed with the tender is 5 per cent. on the total amount. 

Johannesburg.—The Municipal Council are prepared to receive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, 8. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Oonsult- 
ing Engineers’ Offices in London, and may be obtained on paymant of 
five guineas, which will be retürned on paid of a bona fide tender. 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 82, Victoria-street, London, S. W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expenses incurred in tendering. ` 

South Shields.—The Corporation invite tenderg for the execution 
of the works and the supply of plant in connection with the laying of 

electric overhead tramways in the streets of the borough: 

(Patt 1) permanent way end construction of track ; (2) copper rail 
bonds, bonding of tramrails ; (5) conduits, cables, and overhead equip- 
ment. Specification, etc., can be obtained from Mr. J. Moore Hayton, 
town clerk, on payment of £5. 5s. for each of Parts (1) and (3), and 
£2. 28. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. General and detailed plans of the proposed 
works can be seen as regards Part (1) at the office of Mr. 8. E. Burgess, 
M. I. O. E., borough engineer, Ohapter-row, and as regards Parts (2) 
and (3) at the office of Mr. J. H. Cawthra, M. I. E. E., the borough 
electrical engineer, West Holborn, South Shields. "Tenders to the Town 
Olerk, Oourt-buildings, South Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Middlesbrough.—The Electricity Committee report that the tender 
of Messrs. Edward le Bas and Oo., amounting to £760, for the pipework 
in connection with the works extension has been accepted. 


Whitby,—The Urban District Oouncil have accepted the following 
tenders : Parsons, for the installation of s 200-kw. steam-turbine at 
£1,550, and Johnson and Phillips for an additional panel to the 
switchboard at a cost of £92. 10s. 

‘Swansea.—The Swansea Telephones Committee have accepted the 
tenders of the British Insulated and Helsby Cables, Limited, for the 
extension of the switchboard accommodation and the supply of fresh 
cables at 2270 and £194 respectively. 

Eocles.—The Town Council have accepted the tender of the Gilbert 
Are Lamp Company for five arc lamps and switchgear at £56. 194., 
and that of Messrs. Phillips and Hilkirk for three Gilbert arc lamps 
and four aro-lamp brackets for the sum of £24. 7s. 6d. 


Canterbury.—The Lighting Committee recommend that the tender 
of Messrs. Harris Bros., at £390. 11s. 6d., be accepted for boiler and 
engine foundations. The City Council accepted the following tenders 
for the supply of the electricity plant: Davey, Paxman. and Oo., new 
boiler and superheater; Dick, Kerr, and Oo., new 300-kw. steam 
dynamo; J. G. Statter and Oo., switchboard; E. Green and Sons, 
extensions to economiser, 

Condensing Plants.—The Mirrlees-Watson Company, Limited. 
engineers and founders, Glasgow, report the following orders for 
surface condensing sets: British Thomson- Houston Company, for 
County of London Electric Supply Corporation—two sets—(duty per 
set in pounds of steam per hour, 29,250) ; Alfred Parry, Manchester, 
for cutta (7,500); Trafford Power and Light Supply Company, 
Manchester, n Lacey, Sillar, and Leigh (24,000); J. and P. Coats, 
Limited, for Barcelona (25,500) ; British Thomson-Houston Company, 
for London (27,000); Orewe Electricity Works, (20,000); Gwynne's, 
Limited, London (6,000). 

Admiralty Contracts. — Messrs. Graham, Morton, and Oo., 
Limited, engineers and contractors, Leeds, have just obtained the 
contract for the supply, delivery, and «reotion at the electrical gene- 
rating station at H.M. gn drake Devonport, of a complete coal- 
handling plant, including coal-bunkers, stanchions, girders, flue, and 
coal-measctring and weighing apparatus, and all accessories appertain- 
ing tosame. The Lancashire Dynamo and Motor Compsny, Limited, 
Trafford Park, Manchester, have received from the Admiralty the 
order for the equipment of Bull Point Dockyard, also the contracts for 
the equipment of Sheerness and Malta Dockyards—the total value of 
the three contracts being upwards of £75,000. 


BUSINESS NOTES. 


TRACTION. 


Perth. —The Town Oouncil have decided to extend the tramways to 
the Dankeld-road district at a cost of £4,500. 

Dover.—The Corporation have passed a formal confirmatory resolu- 
tion concerning the tramway extension by the requisite two-thirds 
mesjority. 

Aberdare.—The tramway and dust destructor scheme, of which 

iculars were given in our last week's issue, has been approved by a 
public meeting. 

Kirkealdy.—In response to the projected tramway, to which we 
have referred in previous issues, the Fife County Council have now 
given their approval. mn 


occupiers in Wilton-street, the 


Underground Electrio Railways Co.—At a meeting of the 
directors of this company Lord George Hamilton, M.P., and Mr. J. 
Olifton Robinson were elected directors. 

Leeds.—One of the steam-pipes at the power station gave out on 
Saturday evening, with the result that the service had to reduced. 
After the traffic was over the defect was speedily remedied. 

Bury.—It is reported that when the resolutions passed by the 
Corporation at a special meeting last week in favour of tramway 
extensions and other schemes came up for confirmation they were 
rejeoted. 

Glasgow.—In deference to the views of a number of owners and 

Corporation have decided that the 
proposed tramway in that street shall be abandoned, at any rate for 
the present. NM E 

Manchester.—The Urmston District Oouncil have appointed a 
committee to enter into negotiations with the Corporation with respect 
to the proposed construction of tramways in. Urmston. A conference 
has been fixed for an early date. "o pes 


The Conduit System.—The Board of Trade, after fall considera- - 
tion of the question, have approved the use of a.slot not exceeding 
lin. in width in connection with the conduit system for the electrifi- 
cation of the London County Council £zamways in North London. 


Cupar.—The District Oommittes def the Oounty Council have 
appointed a committee to consider the question ‘of a light railway 
from Falkland to Falkland-road Station. The distance is 34 miles, 
and the cost of the permanent way is estimated at about £210,500. 


Wigan.—The Corporation having asked the Aspull District Council 
for consent to the extension of the tramways to the Finger Post, and 
enquiring upon what terms they would agree to the widening of 
Spring Bridge, the District Oouncil have given inetruotions for an 
estimate to be prepared. : 

Lowestoft.—The Tramway Oommittee having reported that the 
matter of the construction of the East Anglisn light railway had been 
discussed, the town clerk was directed to write Messrs. Hawtayne and 
Zeden on the metter, with a view to Messrs. J. G. White and Oo. 
interviewing the committee. 

Victoria,—The Legislative Assembly has referred to the Railways 
Standing Committee the question of constracting an electric street 
railway along the eastern foreshore to St. Kilda and several sections 
within the metropolitan area. It is reported that a private promoter 
has offered to undertake the system. 

Dundee.—The trams again show substantial progress on the year’s 
working. During 1904 the number of passengers carried was 11.511,716, 
an increase of 326,681 as compared with the previous 12 months, while 
the sum realised in fares was £44,036. 9s. 8d., representing an advance 
of £667. 3s. 11d. over the last annual return. 

Wodnesbury.—It was reported a little time back that there was 
some likelihood of the difficulty between the local authorities and the 
company being settled. Little, however, appears to have been done 
so far. It is stated that plans have been drawn up for relaying and 
re-equipping the lines when a settlement of the existing diepute has 
been arrived at. 

Linlithgow.—At a meeting of the District Oommittee of the Oounty 
Council on Monday a letter was read from Mr. Macnaughton, of Edin- 
burgh, as to an electric tramway between Edinburgh and Queeneferry, 
and asking the District Committee to arrange for an interview with 
the promoters at an early date. The committee eppointed representa- 
tives for this purpose. 

stockport.— In connection with the taking over of the Hazal Grove 
Oompany’s system, it has been decided that the Edgeley route shall 
be extended to Dale-street, and be laid as a double line throughout ; 
aleo that the tramway into St. Petersgate shall be constructed along 
Wellington-street and Lord-street, The town clerk has been instruc 
to furnish a definition of ‘‘ workmen to the committee. 

Bradford.— At the meeting of the Corporation it was reported that 
the town clerk hed taken expert advice which showed that there was 
no basis for the claim of Messrs. Smith and Illingworth in respect of 
alleged infringement by the Corporation of their patent for car-top 
covers, The claim has therefore bees repudiated. A line from Odsal 
Top to Cleckheaton-road has been euggested. The question of 4d. fares 
is under consideration. 

Hastings.—A memorial alleging non-compliance with the Standing 
Orders has been handed in at the Private Bill Office on behalf of the 
Bexhill Oorporation ageinst the Hastings Tramway Oompeny. The 
memorial will come before the Examiner of Private Bills on the 
18th inst, At the meeting of the Corporation last week the provisions 
of the company’s Bill came up for consideration on the minutes of the 
Tramways Committee. It was resolved that the olauses relating to 
the use of the overhead system along the front and to & proposed ex- 
tension of time for completing certain routes could not be assented to. 
Probably a conference will be held between the committee and company 
in the course of á few days. 

Private Bills —The period allowed for depositing memorials 
alleging non-compliance with the preliminary Standing Orders in 
respect of any of the first 100 Bills on the general list of constructive 
measures relating to public and private works has expired. Only five 
memoriale were lodged—by the Willesden Council against the Metro- 
politan Electric Supply (Various Powers) Bill ; by the Great Northern 
Oompany of Ireland against the Mullingar, Kells, and Drogheda 
Railway Bill; by the Northamptonsbire County Oouncil against the 
Wellingborough and District Tramroads and Electricity Supply Bills; 
by the Willesden Oouncil against the Metropolitan Railway Bill ; and 
by the Bexhill Corporation against the Hastings Tramways Bill. 

District Railway.—The Metropolitan District Railway Company 
has deposited a Bill for next session, the effect of which will be to 
empower it to raise £400,000 towarda the. general purposes. of the 
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undertaking, the cost of adapting the railway for electrical working, 
providing for any loss on the sale of rolling-stock or plant, and in pay- 
ment of arrears on the guaranteed ram di The presmble explains 
that this sum represents the estimated cost of constructing so much of 
the railway authorised in 1897 and 1905 which has now been trans- 
ferred to and is now in oourse of construction by the Great Northern, 
Piccadilly, and Brompton Railway Oompany. This sum not being 
now required for the purpose for which it was originally sanctioned, is 
needed for other purposes. 

Belfast.—The bars of passes for members of the ration 
and tor the police threatened a little storm at last week 's meeting, but 
in the end it was decided to present each councillor with a pass, and 
terms will probably be arranged with the police authorities, At a 
meeting of the Tramway Oommittee a lengthy communication was 
read from Messrs. J. G. White and Oo., Limited, in reference to the 
contract and the delay in signing it, and to some of the specifications 
as to which there had been differences in detail. Considerable dis- 
cussion took place, and the following resolution was adopted: ‘‘ That 
the letter of Messrs. J. G. White and Oo., Limited, be referred to the 
surveyor, electrical engineer, and general tramways ma „ with the 
aid of the town clerk, for consideration and to re and that one of 
the firm of consulting engineers, Mossrs, Lacey, Sillar, and Leigh, bo 
requested to attend here, if necessary, and to advise with the officers 
on the question raised. That Messrs. White be informed that the 
time for performance of the contract must date from the acceptance 
of their offer.” 

West Hartlepool.—At a meeting of the Corporation the Works 
Committee reported that a letter was received from the tramway oom- 
peny submitting pro for settlement of the complaints with 
reference to the condition of the track, to the effect that the Oorpora- 
tion should waive the right of purchase of the several lines in the 
borough until 1919, the tramway company at the same time to agree 
to a reduction of tenure of the Seaton Carew line to that date. e 
compeny would then reconstruct the permanent way and the overhead 
equipment in the early spring. A farther letter was received from the 
company to the effect that they would use their best endeavours to 
obviate the noise alleged to be made by the cars, but repested their 
contention that they were nct liable for the sanding of the track 
where the same is dangerous to traffic through the 5 of the 
wood blocks. The Corporation approved the committee’s refusal of 
these terms, and the notioe pra to the company that the latter must 
carry out the several obligations imposed upon them with reference to 
the matter named under the Acts and orders affecting the company’s 

tions. It has been decided to son institute proceedings against 

e company to enforce the penalties incurred for not maintaining the 
track in good repair, for not putting sand upon the wood pavement 
when slippery, and for not removing the cause of the complaint as to 
the noise caused by the rattling of the machinery of the cars. 


Adelaide.—The report of Mr. F. E. Bradford on the electrification 
of the Adelaide suburban railways, which was laid on the table of the 
South Australian Assembly, shows that electric traction applied to the 
line to Glenelg and the Port, Semaphore, and Largs system, besides 
paying interest on the cost of conversion, would result in an inoresse 
of the present profit by £8.912, or a total profit of 5:8 per cent. The 
cost of conversion is estimated at £161,830, not including power 
station. A power station large enough to supply power for the above- 
mentioned lines, and also for the Adelaide tramway system, will cost 
£82,000. Mr. Bradford thinks the present traffic would be increased 
by 25 per cent., due to the greater frequency of service, higher speed 
and greater comfort to the travelling public; but taking 10 per cent. asa 
safo and conservative estimate, the increase on the present profit would 
be £17,758, or 7:5 per cent. on tbe capital. The services would be 
more frequent and faster than at present, and the train mileage on the 
Port and Semaphore line would be 50 per cent. more and on the 
Glenelg line 100 per oent. more than at present. The power station 
is to be located at Port Adelaide to generate power for all the lines 
converted, and for the proposed Adelaide tramway system as well. 
The cost of producing power with the plant recommended by Mr. 
Bradford, with an output of 10,000,000 unite per annum, will not 
exoeed Add. per unit. inclading interest on the cost of construction. — 
New South Wales Railway Budget. 


Beurnemouth.—The Oorporation have passed the following resoln- 
tion: That this Council has heard with satisfaction the award made 
by Mr. Justice Lawrence on the recent tramway arbitration, and 

g that the fevourable result obtained is largely due to the 
able and zealous services of the town clerk, the engineer, and 
the chairman of the Tramways Committee, hereby tender its special 
thanks to those gentlemen for the services rendered by them.” The 
chairman and vice chairman have been appointed a sub-committee to 
enquire, with the help of the borough engineer and trafis manager, 
into the feasibility of establishing a tokalar service of cars between 
Southbourne and Ohristchurch Station in connection with the trains. 
Councillor Elcock enquired if the Council had power to take a poll of 
the town as to whether the ratepayers were in favour of Sunday trams. 
The Town Olerk replied that he did not consider any money the 
Corporation had control of could be legally expended in taking a poll. 
The committee have ib prega to a letter from the Malmesbury Park, 
etc., Ratepayers’ Association that they are unable to reconsider their 
decision as to reducing fares for children. It has been decided to lay 
the lines up to within a few feet of the borough boundary, and that 
the surveyor be authorised to arrange, if possible, with, the company 
and the local authorities concerned to make or allow the Oounoil 
to make their line complete to the borough boundary, but 
without makiog any actual connection, The Corporation have replied 
to the Roads Improvement Association that they do not consider it 
neoessary to transfer to the side of the road the central standards on 
the line from the Hotel Metropole to Boscombe Hill. 


Swansea.—An important conference between the Parliamentary 
Opmmittee of the Corporation and the Swansea Manufeoturere and 
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Traders’ Association has taken place respeo the new Parliamentary 
Bill. The association was formed a few weeke ago to protect the 
interests of Swansea ratepayers and to ensure the strictest economy 
5 with eee, siii of des administration." m 
re to the pro to oom i re the tramways an 
widen Oastle-lane there was much . The association ads it 
clear that there could be no otjection to the Oorporation securing an 
option to the tramways, but it was questioned whether, 
having regerd to the new parallel lines that were now laid down in the 
centre of the town, the system would be remunerative. On that 
ground the manufacturers and traders seemed a verse to the Oorpora - 
tion rushing into a speculative undertaking, and stated that the views 
of the ratepayers ought to be obtained before the Oorporation is 
committed to the purchase. It was agreed that the town clerk should 
take the opinion of counsel as to whether a clause can be inserted in 
the Bill providing that there shall bea poll of the ratepayers before 
the Corporation exercise any powers of puro of the tramways. 
Draft copies of the proposed leases to the tramways compeny of the 
new tramways have been circulated amongst the Council members. 
The Brynhyfryd section comes under the Tramways Aot, and the 
remaining sections under the light railways orders. Regerding the 
latter the rent to be paid by the company is to be as follows: an 
amount equal to the interest which the Oorporation have to pay on 
capital property expended in construction, together with further 
sum equal to 3 per cent., and in the event of the company 
paying interest on capital expended on the existing tramweys and 
proposed light railways, amounting to 6 per cent., the company 
to pay to the Oorporation a further sum equal to 1 per cent. 
pee annum. With regard to the Brynhyfryd section, the rent paid 

to be as follows: for the first seven years of the lesse a sum 
equal to 5 per cent. upon the capital expended ; for the next seven 
years, 6 per oent.; and for the remainder of the term, 7 per cent. Iu 
both instanoes all rates, charges, assessments, impositions, and out- 
goings in respect of the tramwaysand light railways to be paid by the 
company. In the case of the Morriston section the company are to 
work this from the Oorporation electricity supply, and the following 
are the prices to be charged for the whole sapply of electrical energy : fora 
minimum of 200,000 units per annum. 14d. per unit; tor the next 150,000 
units, 1,41. per unit; for the next 150,000 unite, 141 ; for the next 
150,000 units, 1;,d. per unit; and for the next 150,000 units, Id. 
per unit, All the extra number of units over the 200,000 must be 
supplied in the eame year in order to get the reduced scale of charges. 
It was stated in committee last week that Meesrs. Dick, Kerr, and Oo. 
had two-thirds of a mile more tramwavs extension to complete, and 
that the date on which the cars would be running depended on the 
completion of the lease to the company. The receipts for 1904, lees 
one day, were £27,994, an inorease of £864 over 1905. 


South Afrioa.—Progress in electric traction receives considerable 
attention in the current number of the British and South African 
Export Gazette, The completion of the Durban Corporation's tramway 
system is still productive of fresh orders, and others are ea to 
follow as unexpected developments occur, For an increased supply of 
current during certain hours of the day a large storage battery and 
complete booster equipment hes been ordered, the former having been 
placed with the Tudor Storage Battery Syndicate and the latter with 
the Lancashire Dynamo and Motor Oompany, Limited. The battery 
will consist of 250 cells of a current capacity of 770 amperes per hour. 
Progress is being made with the various extensions into the outekirts 
of the city, the work of doubling the single track in the Berea- road, 
one of the busiest sections of the system, having been commenced, 
Underground lavatories here, and probably at Greyville, where a sub- 
atation is to be erected, form part of the projected improvements, 
Extensions of the system to the Park and the Dorp Spruit are 
also under weigh, while the tenders for the ironwork for the 
Victoria Bridge, in connection with the latter, are about to be invited. 
The Pietermaritzburg electric tramway system, began in September, 
1903, was successfully prm elena in November last, the oost being 
£106,000. Only part of the system is actually working, bridge con- 
struction in one case causing delay, but the whole network will probably 
be in active operation within a month or two. As in other cases, neces- 
sity for extension of the original plans is already sap A and several 
short additions are now being considered, involving fresh calls for per- 
manent.way material, Tho tramway manager has also pointed out the 
necessity for ordering four more cars, thus brivging the total np to 16. 
Oabled instructions to the London agents, Messrs. Ford Bros., are 
expeoted to be transmitted almost immediately. Although long talked 
of, electric tramways have not hitherto entered into the programme of 
Bloemfontein's urgent publio requirements, but the recent proposals of 
a syndicate to lay down an electric tram service under a concession, 
and an alternative . to start a service of motor "buses, have 
both been rejected by the Oorporation, who are now considering the 
feasibility of the establishment of municipal tramways on a proper 

stem. The completion of the other public works now ia hand may 

efer a move in this direction for the present, but realisation of such 

a soheme is regarded as one of the certainties of the early future. 
The tramway to Alexandersfontein, which the De Boers Company had 
under construction, has now been completed, and only awaits the 
rolling · stock. The company have spent about £165 000. The large 
power station which supplies the current to light Kimberley is aleo 
completed, while the supply to the township of Beaconsfield was 
turned on in October last. A dispute between the Beiconsfield Town 
Oouncil and Messrs. Gibson Bros. over the royalty to be paid for 
11 miles of tramline under their control, is temporarily delaying the 
completion of the works. A project for constructing a six mile electrio, 
steam, or oil.driven tramline trom Hillarys, a station on the Natel 
main line, to the Bellair estate, and supplying light and yo ver to the 
district traversed, is in the course of arrangement. Parliamentary 
powers are to be applied for in the next session of tbe Legislative 
Assembly, the promoters of the scheme being Messrs. Benjamin 
Hampeon and W. W, Cato, both of Durban, ‘The electrification 
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the Springs-Randfontein line of the Central South Africa Railways, 
to which we referred recently, appears to have been shelved. 
Colohester.—At last week's meeting of the Corporation the Tram. 
ways Committee, hsving regard to the importance of the decision to 
be arrived at relative to the proposed extension of the tramway system, 
submitted a report giving the principal facts bearing upon the 
proposal, and a statement of the 5 outgoings in connection 
with the tramway undertaking up to Dec. 29. The suggested exten. 
sion would commence at a junction near the bottom of Military-road 
with the line in Magdalen-street, and would terminate near the ma in 
entrance to the recreation ground, the length being slightly over half 
a mile. The original proposal as made to the Council was to carry the 
extension as far as Old Heath, but the committee, on examining with 
much care into details, came to the conclusion that it is not yet time 
to extend the m in this direction beyond the point they recem- 
mend, The n expenditure in reapect of the anent way, over- 
head equipment, and feeders is estimated by the borough engineer end 
boro ectrical engineer at £6 134. To this must be added the cost 
of new cars, £1,200, and that of the provisional order. approximately 
£360, meking in all £7,684. Of this total sum £1,300 has already 
been expended by the Oouncil in the purchase from Messrs. White and 
Co., contractors for the original works, of rails, setts, tiebars, and 
other materials. These rails and other materials were purchased on 
very advantageous terms. The committee direct attention to the 
chonumstance thet no additional plant would be requisite for the 
supply of power, and, farther, that staff expenses would not be 
substantially incressed—certainly not nearly in proportion to the 
very considerable augmentation of income which it is believed wovld 
result. The area whioh would derive the greatest direct acoommods- 
tion from the new section is one of the most populous in the borough, 
and is at present, to a large extent, cut off from any ready participa 
tion in the benefits which the tramway system affords. - 
survey of the district has been made, and the inhabitants may be 
taken at 7,000, exclusive of the military pore of the camp, 
and the population will probably be largely inoreased in the imme- 
diate future by reason of the development of a portion of the 
Winsley Charity estate and other properties in the vicinity. Besides 
this, many thousands of persons resort to the public recreation 
ground. In the committee's view the length of line proposed would 
be more remunerative, possibly, than anv other route (save, perhaps, 
that between North Hill and the North ag station) at 
t embraced within the eystem, and would a valuable 
— in the successful progress of the undertaking. The success 
of the tramways, and the benefits which the ve conferred 
upon all classes of the community, have greatly exceeded what 
were originally anticipated. The. system was not ope until 
July 28, and thus only two of whet may be term ‘the most 
favourable months of the year have been experienced. Notwith. 
standing this the weekly average number of passengers carried hes 
been 60,382, and the total number of passengers 
months since the opening has been 1 337.098. Up to Dec. 29 the 
accounts show a surplus of about £180. In d Leg of the proposed 
extension a deputation of the inhabitants attended the meeting, and 


their esman showed that he had studied the question minutely 
by ing copious figures, the result of his own enquiries, As on 
a previous occasion, however, a portion of the Council were remies in 


the requisite two-thirds were not available 
ned to a special meeting, for which the 


their attendance, and as 
the scheme had to be 
mayor has issued a '' whip 


LIGHTING AND GENERAL. 


Arbroath.— Au early settlement of the electric lighting question is 
anticipated, 

Chili Telephone Co.—The directors have declared an interim 
dividend of 3a. per share. 

Norwich.—The Oorporation have reduced the charge for electric 
light from 6d. to 44d. per unit. 

Frome.— Application is to be made for a loan for the purchase of 
electric pumpe at the sewage works. 

Barrew.—The Town Oouncil have reoeived sanction to borrow 
£55,000 for electric lighting purposes. | 

Swindon.— Application is to be made for sanction to a loan of 
22.000 for arc lamps aud small motors. 

Sale of Plant.—Particulars of sales of cables, induction coil, and 
trolley standards «will be found in another column. 

Giobe Telegraph and Trust Co.—The directors have declared an 
interim dividend of 2s. each on the ordinary shares. 

Lowestoft.—A recommendation that more boiler power be provided 
at the electricity works at a cost of £1,000 is before the Electricity 
Cammittee. 

Hampetead.—For £12,000, being the profits of its electrical under- 
taking, the Borough Oouncil are purchasing the business of the North- 
West London Electric Supply Company. 

Esgincers’ Overalls. —Meesrs. W. J. Ward and Oo., 14, Olayton- 
street, Newcastle-on-Tyne, are making a epeciality of American cut 
dongeree overalls for engineers, motorcar drivers, etc. 

Yarmeuth.—Application is to be made fora loan of £10 000 for 
new plant, including another 300. kw. engine and dynamo and boilers 
at £4,500, and an additional water conduit, estimated to coat £3,500. 

Transvaal.—A meeting of shareholders in the electric light com. 
pany et Potohefstroom hae to the draft deed of sale. whereby 
the electrío plant is municipalised at a cost of £6,000.—South African 


World 
Biayden.—The Durham Electrical Power Distribution Oompany, 
Limited, have approached the Council with regard to the supply of 
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current under the Blaydon electric lighting order. The matter is 
before the Electrical Oommittee. 

Whitwell.—At a recent mesnog of the Parish Council the eleotrio 
light question was discussed, and it was decided to hold a public 
meeting on the 16th inst. to discuss the possibility of forming a private 
company, failing which the Council will enlist the help of the District 
Oouncil. 

Chester-le-Street.—The Rural District Council have now consented 
to the spplication of the Durham Electrical Power Distribution Oom- 
pany, Limited, to the Board of Trade for a provisional order to 
supply electrical energy for public and private purposes within the 
Council's district. 

Direct United States Cable Ce.—An interim dividend of 36. per 
share, free of tax, being at the rate of 3 per cent. per annum, for the 
quarter ended Deo. 31, is payable on the 31st inst., and after setting 
aside £10,000 to reserve fund account the directors carry forward a 
balance of about £2,876. 

Egypt.—A contract has been entered into between the Municipality 
of Mansourah and the Mansourah Electric Supply Company for the 
establishment of a system of electric light at Mansourah. We ander- 
stand that the electric lighting of Helouan is to be carried out by the 
Metropolitan and Osiro-Helouan Railway Oompany, Limited. 


Middlesbreugh.—A new cable is to be laid at a cost of £340. The 
engineer in his lost on report stated that the revenue for the 
past month had been £1,647, and the works cost £514. The esti- 
mated profit for the month, exolasive of interest and redemption, was 
£1,132. Applications for 514 more lights have been received. 

Bristol.—A short partial stoppage of the electric light ore Beak 
caused on Tuesday by the burning of a cible between the Temple Back 
works and the generating station at St. Philip’s Marsh. There are six | 
cables in use, and it was only during the transference of the current to 
one of the other five, which was effected in 12 minutes, that any inoon- 
venience was caused. | 

Airdrie,—The Town Council are dinis to the Board of Trade 
objections framed by Prof. Kennedy to the draft prove order now 
being promoted by the Soottish House-to-House Electricity l 
Limited, for power to transfer the Airdrie electric light order. . 
Renwick is conferring with a sub-committee of the Lighting Committee 
with the view of effecting some better arrangement for the electric 
lighting of the streets. 

Bury.—The Electricity Oommittee have profited by the recent fogs. 
There has also been a considerable increase in the demand for electrio 
current. During the four weeks ended Jan. 1 the number of units sold 
for lighting and motor purposes was 78. 110, an increase of 14,137 unite 
over the four weeks ended Jan. 3, 1904, and during the two weeks 
ended Jan. 1 they sold 40,107 units, or an increase over the corre. 
sponding period a yeer ago of 11,727. 


Elland.—Mr. Emmott is to report upon the consumption of coal st 
the electrio station and upon the efficiency of the accumulators. The 
output from the electricity works has gradually increased from 405 
units per week at the beginning of September to 2,447 units in the 
last week of the year. It is reported that the deatructor, which 
provided sufficient motive power for the engines until recently, is 
rendered useless for the time being through of refuse and sludge. 


Eooles.—The Town Council, having received a letter from the 
Local Government Board stating that the Board would be prepared to 
allow a period of 10 years for the repeyment of any loan they might 
sanction with reference to the purchase by the Corporation of electrical 
motors to be let out on hire, have decided to apply for sanction to the 
borrowing of £500 for the purchase by the Corporation of electrical 
motors. They have also resolved that £50 par annum of the salary 
of the electrical engineer be charged to the publio lighting account, in 
respect of his superintendence of this department, 


Hammersmith.—The last report of the Electricity and Lighting 
Committee states that the premises of 12 additional consumers, repre- 
senting a maximum of 406 8.0 p. lamps, have been connected to the 
mains, that 11 consumers have been disconnected, and that the t 
number of consumers taking current from the mains is 1. An 
application from the Postmaster-General for the consent of the Borough 
Council to the placing of an underground telegraphic line along the 
east side of the Broadway, from the existing line outside 23, The 
Broadway, to the Hammersmith Police Station, has been agreed to. 


Plymouth.—At the last Council meeting Mr. Radford, in moving 
the adoption of the report of the Electricity and Street-Lighting Oom- 
mittee, ssid a deputation representing the Amalgama ety of 
Eogineers had appeared before the committee and complained of the 
pon-employment of bond ide engine fitters at the electricity works. 
The committee resolved that the society be informed that the existing 
arrangements at the electricity works were conducive to the efficient 
working of the undertaking, and that they saw no reason to interfere, 
but that if in the futare the deputation desired to make any specific 
SUD AMA the committee would give it consideration. The report was 

op 

Golborne.— During a debate upon the eee ok question at the 
last Urban District Oouncil meeting a letter was showing that the 
gas company are willing to withdraw the clause as to the eleotrolyaia 
and temporary support provided that the Oonnoil s to insert & 
olause providing for triennial instead of quinqaennial revisions of 
accounts, apd with the following as a sub-clause: ''Tbere sball not be 
made against the district rate, or any other rate, tor energy used by the 
undertakers for the street-lighting or any other purpose, a charge at a 
higher price than that charged to the consumers using energy for 
similar purposes and for the like hours of supply.” It was agreed that 
the matter should be decided by the Board o Trade. 


bone.—The electric light loan came before the 


8t. Maryle 
Qounoi] last week, when a letter wes read from the solicitor to the 
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London County Oouncil stating that the Council had cancelled its 
order of July 26, 1904, and had resanctioned the borrowing by the 
Oouncil of a sum of £433,800, repayable as to £340,405 in 42 years, 
the first repayment in three years; as to £48 545 within 38 years, and 
as to £44,860 within 10 years. The Oounci] was prepared to advance 
£100 000 (on account of the £340,405). £50, at once and as to 
£50,000 at a time convenient to the Council to be repaid with interest 
at the rate of £3. 15e, per cent. per annum. The Electric Supply 
Committee advised that the Council should accept the terms proposed. 


Bradford.—At the last Town Oouncil meeting the Electricity 
Committee reported that a deputation of the committee had visited 
London, Dublin, and Newcastle for the purpose of inspecting gene- 
rating stations and sub-stations on the high-tension alternating three- 
phase system. The report of the deputation iu favour ot the adoption 
of this system in Bradford has been approved ; and the committee 
recommended that the work should be carried out at a cost of £40,876, 
the town clerk to be authorised to apply for sanction for the borrowing 
of this money. This was agreed to, as well as the recommendation 
that a motorcar be purchased at an estimated cost of £325 for the use 
of the electricity department, the coachbuilding for the car to be 
done by direct labour at the Thornbury tramcar workshop. 


Worthing.—At a recent meeting of the Electricity Committee a 
letter was read from Mr. A. A. Siebold, of the Theatre Royal, stating 
that he would prefer to continue to take current from the Corporation 
instead of putting down his own plant, and orig to pay at the rate 
of 41d. per unit for the next. two years on the understanding that at 
the expiration of that period the Oouncil would reconsider the matter 
with a view to a further reduction being then made if found to be 
practicable. After negotiations the following agreement was arrived at 
with regard to rates : Over 1,000 up to and including 5,000 units per 
annum at 6d. per unit, 74 per oent. discount; over 5,000 up to and 
including 10,000 units per annum at 6d. per unit, 15 per cent. discount 
off the whole ; if over 10,000 units per annum consumption, the charge 
to be at the flat rate of 44d. per unit net. 


West Hartlepool. —The electrical engineer has been authorised to 
obtain tenders for sn additional 250-kw. set, to be a duplicate of No. 7 
set, with the necessary switohbosrd, panel, etc., and application will 
be made for sanction to borrow £2,200, the estimated cost of the addi- 
tion. In his report to the committee the electrical engineer dwelt 
npon the very urgent necessity of installing additional plant at the 

ectric light station, and ssid the whole of the plant now installed, 
with the exception of onesingle 100-kw. set, had been in use for the last 
two months, and it wasquite to be expected that during January, when 
the Seaton Oarew Ironworks had their 60 b. p. connected, and the Oliff 
House Foundry were finally connected, that this one single 100-kw. 
spere set would have to be put on load. There would then be absolutely 
no spare plant at all Roughly, the increase during the year had 
been the equivalent of 100 kw., and he expected the same for the 
year 1905.6. 

Botlers.— We learn that the Stirling Boiler Oompany, Limited, and 
the Stirling Company of U.B. A. have come to an arrangement whereby 
litigation which. been pending between the two companies for 
nearly a year has been satisfactorily settled. The company have 
acquired all the British and European patents of the American 
company, and in future all boilers sold in these markets will be of 
British manufacture, Tbe company are well equipped for dealing with 
a large volume of trade. They have large works at Motherwell, in the 
heart of the steelmaking industry of Lanarkshire. We understand 
that both the American four-drum type and the British five-drum 
Stirling boiler will be sold in this oountry. The Stirling boiler is not 
an experimental boiler, as it has been established for years, and the 
combined American and British compenies will A ipid be the largest 
boiler concern in the world. Wecongratulate these companies on the 
satisfactory ending of their differences. 

Agencies.—The Lancashire Electric Power Oompany, 78, aoe 
street, Manchester, having decided to oe a hire-purchase branc 
in the Lancashire district, have appointed Mr. Philip O. Pope, lately 
with the British Westinghouse Electric and Manufacturing Oompany, 
of Trafford Park, engineer to the hire-purchase and development 
department. We are informed that there seems to be very good 
prospects for a considerable amount of hire-purchase business in 
connection with the supply of power from the mains in this district. 
The Phenix Dynamo Manufacturing Oompany, Limited, of Thornbury 
Works, Bradford, have opened an office at 17, Victoria-street, West- 
minster, in charge of Mr. E. W. T. Ward, who bas recently joined 
their staff as London representative, Their telegraphic address is 
'Phedyna, London," and their telephone number 1,061 Victoria. 
Meesrs. Baloke and Oo., condenser specialists, 27, Olement’s-lane, 
E.O., have opened a new branch office at Im l-chambers, Albert- 
street, Derby. Messrs, Andrew Brown and Oo., 110, Oannon-street, 
E. C., have been N the London and district agents for Messrs. 
Penman and Oo., boilermakers, Caledonia Ironworks, Glasgow. 


Cardiff.—The subscriptions received in response to an appeal made 
to equip and furnish the infirmary building with the necessary eleo- 
trical appliances, and to furnish it ready for use, amount to £428, in 
addition to £22 collected for au electric magnet. The building, which, 
according to the South Wales News, is one of the most perfect in the 
prover: has been built at a cost of £2,000, and this amount has 

n mainly contributed by an anonymous lady. It has practically 
stood idle use funds were not forthcoming to equip it, but the 
rc daa response to the appeal has removed this difficulty, and the 

uilding will be started on its career of usefulness in the cause of 
humanity and science on Jan. 26. Iu brief, the work to be under- 
taken in this most important department of the infirmary is as 
follows: examination and treatment of patients by means of the 
electric ne ; photographing fractures, dislocations, and diseases 
of bones ; localisation of foreign bodies ; examinstion of chest, inolud- 
ing detection of phthisis in carly. stages, heart, and kidney. Also 
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the treatment of lupus and certain form of cancer (rodent ulcer), and 
various skin and other diseases. The electric magnet will be used for 
removing partioles of steel from the eye, thereb many cases saving 
the eye. e pavilion will be formally opened on the 26th inst. by 
Sir W. H. Preece, and all who sre interested in the work of the 
infirmary are cordially invited to attend. 


South Africa. —The large power station which supplies the current 
to light Kimberley has been completed, while the snpply to the town. 
ship of Beaconsfield was turned on in October. . We understand that 
the Port Elizabeth Municipality have now decided to advertise for 
tenders in connection with the lighting and power scheme drafted by 
Mr. R. Pape, the borough electrical engineer. The electrical engineer 
of Greytown, near Darban, has notified the authorities of the necessity 
for doubling the station equipment at an early date. With regard to 
the electric light scheme for Klerksdorp, the British and South 
African Export Gazette says that the Klerkedorp Town Council 
recently: had under consideration a motion relating to the en 
ment of a competent engineer to report on a scheme for t- 


ing the town electricity. The cost of an expert, it was 
considered, would be considerable, but the gall reson: of his advice was 
recognised. In the upshot, the matter was ref back for enquiries 


to be made as to the probab'e cost. The town has s population of 
under 5,000, but is the centre of an important gold, coal, and diamond 
district which ensures for it great expansion at an early date. The 
township of Gwelo, Rhodesia, affords an opportunity for a private 
electric lighting company. The Town Oouncil of Heidelberg, Trans- 
vaal, are about appealing to the ratepayers for sanction to a loan of 
£100,000 for a multiplicity of public works, including public and 
private electric lighting. The Kingwilliamstown Counoil are about to 
acquire the King Electric Lighting Company's assets, and will extend 
the system. l 

Wilmslow. —At their last meeting the District Oouncil considered 
the report of the sub-committee on street-lighting, and adopted a 
recommendation to replace gas lighting by electricity. During the 
course of the meeting the sub-committee reported on the varions tests 
made with gas and electric light, from which we learn that the oon- 
tract with the gas company which was in force when the committee 
was appointed stated that the period of lighting commenced on 
Aug. 18 and ended on May 14, both ds tes inclusive, the lamps to be 
lighted at dusk, and the extinguishment to commence half an hour 
before midnight, except for six nights during each moon, when such 
lampe shall not be puna to be lighted. The committee approached 
the Alderley and Wilmslow Electric Supply Oompany, Limited, of 
which Mr. Cuthbert W. Bentley is the resident engineer and secretary, 
with a view to ascertain whether they would be prepared to undertake 
the electric lighting of the district. The company were willing to do 
80 on condition that if their scheme was accepted & contract for five years 
would be given to them. The committee subsequently submitted to the 
company a contract identical to that in force with the gas company, with 
the exdeption that for the clause which said that the lampe shall be 
lighted at dusk, and which was considered indefinite and liable to mis- 
understanding, the following was substituted ; ‘‘The lamps must all 
be lighted within one hour after sunset, and extinguishing be oom. 
menced before 1 1. 30.“ Comparative tests were then made, including s 
reading test, which consisted of reading the same printed circular at 
all the lampe tested. Esch lamp was tested alternately, the other 
competing lamps being turned out, and the following are the results 
given: gas new flet-flame burner, seven yards away; electric 40 0. p., 
17 yards eway ; gas incandescent (new mantle on main road), 15 yards 
away) electric 70 c.p., 28 yards away; electric 100 o. p. (for Bank- 
square), 30 yards away. The comparisons made have been between the 
existing lamps and those they would replace, and the increase in light 
over the present system would be very great indeed. The reoom - 
mendation of the committee (which, as above stated, was adopted) 
read as follows: ''That we substitute our present system of street- 
lighting by gas for that by electricity, and that we place the following 
lamps: 170 lampe of 40 c.p. on roads other than the main roads at 
286. per lamp, £238 ; 59 lampe of 70 o.p. from Alderley to Manchester- 
road at 38s. per lamp, £74. 2s. ; one lamp of 140 c.p., Bank-square, to 
burn from sunset to daylight, at 123s., £6. 353.; one lamp of 70 c. p., 
top of Manchester-road, to burn one hour after sunset to daylight, at 
70e., £3. 104.—total, £321. 15s. At present we pay 209 lamps at 
326. 6d. per lamp, £329. 12s. 6d.; two large lampe, £11; one lamp in 
Moor-lane, extra gas, 15s. 6d. —total, £361. 88., ora saving of £29. 15s." 
We understand that the new installation will be ready for the 
commencement of the next lighting season, Aug. 18, 1905, and als» 
that Edmundeon's Electricity Corporation will act as securities for the 
proper carrying out of the contract. A careful perusal of the 
committee's report shows that the electric light company undoubtedly 
beat the gas company at every turn during the trial. The lamps they 
propose installing are the 4 and 4 ampere Nernst. The j-ampere will be 
installed in place of the ordinary flat-flame gas-burner,and the 4-ampere 
replaces the incandescent mantle. The company hope shortly to 
commence laying the mains for street-lighting and private supply 
throughout Wilmslow. The total length of these will be about 12 miles, 
and about three miles of feeders. 


St. Panoras.— The following report by Mr. Sydney W. Baynes was 
adopted by the Council on Wednesday: Having regard to the low 
charges we have established for motive power in order to promote our 
day load, and bearing in mind the many advantages of a supply of 
electricity during the daytime for all purposes to the many commercial 
industries of this borough, I have studied the problem very thoroughl 
with a view to placing before you some recommendation which sha 
popularise electricity in this respect." In order that the committee 
might be in full possession of the existing state of affairs concerning 
the various loads carried by the generating plant throughout the 24 
hours, a disgram accompanied the report showing 8 curve in which the 
vertical figures gave the load in kilowatts, or units per hour, being 
supplied,.and the horizontal figures showed each hour in the day 
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throughout the 24. The curve represented the highest load dealt with 
in November last, which occurred on the 16th. It showed that 
for 16 hours out of the 24 the current passing from the station only 
averaged sorhe 600 units per hour, whilat the maximum call upon the 
station, shown by the greatest height of curve reached a rate of 5,200 
units per hour, and as a consequence the committee were compelled to 
provide and maintain generating machinery and cables capable of 
supplying this higher rate. The present rates for eleotricity 
are based on this condition of sífairs and naturally cover all charges 
for interest and sinking fund. It is obvious from a study of 
the d that were it possible to  iocrease the day load 
(shown by tbe strsggling horizontal line on the disgram, between 
12.30 midnight and 4.30 the following afternoon we could do so 
without involving either any additional capital outlay on extra 
generating plant and mains or charge to revenue in manipolating the 
existing plant, except the following charges per unit which I have 
obtained from our last year's balance-sheet: coal, '61d.; oil, waste, 
etc., O7d.; repairs and maintenance, say '15d.—makipng a total cost 
of ‘83d. per unit sold. I have taken repairs and maintenance at an 
estimate of one-half the actual figure because the actual wear and tear 
is only due to the ronning of the machinery ; there is no depreciation 
brought about on our mains, whether they are doing full duty through- 
out the 24 hours or not, and consequently no oharges for extra repairs 
on the mains will occur, With regard to the wages at the generating 
station, these are in no way increased by the day load, and consequently 
do not enter into these costs. The above figures give us a total cost of 
88d. per unit for generating electricity if current be taken from us 
between the hours of 12 midnight and 4:30 the following afternoon. 
The object of the foregoing is to show that any current sold during the 
daytime up to the time of peak load will cost us only ‘83d. per unit. 
I propose, therefore : (1) That we should establish a system of day load 
supply for lighting purposes at the same rate as motive power, pro- 
vided that the supply is not taken from us between the hours of 
4.30 in the afternoon and 8.30 p.m., these being the hours approri- 
mately of peak load; any current drawn from our mains during the 
hours of peak load to be charged at the rate of 6d. per unit. (2) That 
day load shall only be available to customers who will guarantee to 
burn during the basin ess hours of the day not less than 10 Anp 
in their cellars or at the back of their shope as the case may be. (3) 
Charges for extra meters and switching.over gear to be borne by every 
consumer availing himself of these specially low rates. (4) All 
customers receiving current under these special rates will be liable to 
be cut off at any time that circumstances may necessitate in a similar 
way to which we reserve the right in giving the special low motor rates 


now in force. (I need scarcely point out to the committee that this is 
an emergency that has never yet arisen, but we find it advisable to 
reserve this right in the case of day loads at special rates, and I see no 


objection to imposing it in this case.) Again referring to the diagram and 
tracing the vertical Fine at 4.50 p.m. we see that the load on the station 
has begun to rise considerably, and at 8.50 p.m. it has again fallen, 
so thet our plant may be considered fully monopolised for lighting 
load between 4.30 and 8.30 o'clock in the evening. There are a few 
consumers who close their premises as early as 7 o'clock in the evening 
throughout the year. I have carefully investigated the number of 
hours suck a consumer would draw from our supply during the hours 
of peak load (between 4.30 and 7 p.m.) in order to ssoertain, assum- 
ing these low rates are.in operation, whether they would prove profit- 
able to the undertaking at the proposed new rates; I find their load 
between 4.30 and 7 p.m. will average 1j hours per day throughout 
the year, and this will be at the higher rate of charge propored— viz., 
6d. unit. By reference to the disgram of costs prepared on 
our balance sheet, I find that the total cost to us at 14 hours per 
day, including all capital charges, etc., is very slightly over 6d. per 
unit, so that although we should not make any profit from the peak 
lead supply to such a consumer, the day load drawn at the lower rate 
at Id. per unit would yield a profit of 17d. per unit, the cost of 
generating the day load supply being ‘83d. per unit. Should the 
committee approve of this proposition for day load charges it 
be possible for such firms as Shoolbred’s, Maple's, Oetzmann’s, 

and other large firms to provide a set of secondary batteries which 
could be charged during the hours of day load from our supply at 
the low rate, and tbeee batteries could be utilised to maintain their 
lighting during the peak load. Such a customer would be a profit- 
able one to our undertaking even at the low rate of ld. per unit, 
because we should be in the position of being able to supply him with 
current without involving any capital charges whatever. I feel oon- 
fident with such a low rate available that there are a number of rate- 
payers possessing their own generating plent who would find it a distinct 
advantage to draw current from us during the daytime rather than 
erate their own, and taking it on the whole I am sure that we 
should not only popularise the ute of electricity, but that we should 
find it a distinct advantage financially to the undertaking in obtaining 
additional dey load, which, as I bave shown, would cost a very low 
rate to provide, There is a further possibility of long load in the 
development of electric signs, and again referring to the diagram, we 
ese that even at 7,50 p.m. our load has commenced to fall, and since 
we could never 1 a very large load due to these signe, I do 
not consider there would be any risk incurred if we allow these electric 
signs to go on at the ld. rate between the hours of 7.30 in the evening 
and 4.30 the following afternoon : should it be found desirable to burn 
these electric signs during the prohibited hours, of course customers 
would be at Jiberty to do so through a separate meter at 6d. per unit. 
It may occur to some members of the committee that these suggestions 
do not wholly concur with the recommendations in the earlier part 
of this inasmuch as I have shortened the hours of prohibited 
load. I have done so to meet the views somewhat of customers having 
electric signs who have pointed out to me that unless they are in a 
position to lay them at a fairly sarly hour in the evening, the 
advertisement obtained by catchin 12 theatre traffic would be lost, and 


on making a study of our]pesk load diagram we see that it would 
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be possible to strain a point in this case without it being a disadvantage 
to the undertaking, bearing in mind that the demand on our 
plant for electric signs can only become a small eene of the 
tota), and there is therefore little fear of their provi ing a peak load 
which would exceed that obtained by the lighting. In oonsidering 
this report, I feel confident the committee will deal with the matter on 
broad lines, bearing in mind that the installation which we control 
is the property of the ratepayers generally, and this being so, it 
is desirable that they should be able to avail themselves of its use 
in every conceivable way, provided it does not inorease the cost 
of operating the machinery to the detriment of the undertaking." 
The committee recommended the adoption of a system of day load 
supply for lighting purposes at the same rate as motive power—nsmely, 
Id. per unit—under the following oonditions: (1) the supply at this 
special rate is not to be used between the hours of 4. 30 in the afternoon 
and 8 30 p.m., these being the hours p ig queso of peak load, any 
current drawn from the mains during these hours to be charged at the 
rate of 6d. per unit ; (2) charges for all extra meters and switohing- 
over gear, necessary to register the supply under the foregoing con- 
ditions, to be borne by every oonsumer availing himself of these 
specially low rates; (3) all customers receiving current under these 
special rates will be liable to be cut otf at any time that circumstances 
may necessitate in a sim'lar way to which is reserved the right in 
giving the special low motor rates now in force. Iu the thoroughfares 
where it is anticipated it will be some time before electric mains will 
be laid, it has been decided to substitute 500 incandescent gas lamps for 
the existing open · flame burners, The recommendations were agreed to. 


PROVISIONAL PATENTS, 1904. 


Dec. 27. 


. An improvement in or connected with the working of 
telephonic systems. Robert Lambert Murray and Frederick 
Thomas Jackson, 9, Regent-street, London. (Oomplete speci- 
fication. ) 

. Improvements in brush-holders for dynamo-electric 

machines and other uses. Veritys, Limited, and Daniel 
Evan Rogers, 11, Burlington-chambers, New-street, Birm- 
ingham. 

Improvements in regulating gear for use in connection 
with train-lighting and similar dynamos. Charles 
Dixon Oharlesworth and John Robért Oharlesworth, 24, 
Temple-row, Birmingham. 

Improvements in the generation and distribution of 
electricity. Walter Dixon, 121, West George - street, 
Glasgow. (Complete specification.) 

. A new or improved attachment or applianoe for use 
in connection with suspended electric lamps. Edgar 
Augustus J cea Hooper, 24, Temple-row, Birmingham. 
(Complete specification. ) 

Improvements in electric switches. George Harrison, 
11, Southampton- buildings, Chancery-lane, London. (Monroe 
Guett, United States.) (Oomplete specification.) 

Improvements in electric switches. George Harrison, 
11, Southampton-buildings, Ohancery-lane, London. (Monroe 
Guett, United States.) (Oomplete specification.) 

Electric bipolar plates accumulator. Gustavus Martin 
Zingel, 132, Hanley-road, London. l 

Improvements in or relating to electric current 
governors, Alfred Julius Boult, 111, Hatton - garden, 
London. (Walter Joseph Richards, United States.) (Com- 
plete specification. ) 

Electric aro lamp. Wallace Fairweather, 65, Ohancery- 
lane, London. (The Marquette Electric Company, United 
States.) (Complete specification.) 

Applianoe for the commutation of current in armatures 
of dynames. Engelbert Arnold and Jens Lassen la Oour, 
54, Oastle-street, Liverpool. (Complete specification.) 

Improved continuous-current electrio motor. Boc. Anon. 
pour le Travail Electrique des Métaux, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Date applied for under Patents Act, 1901, May 10, 1904, 
being date of application in France.) (Complete specification) 

Improvements in central telephone station installa- 
tions. Siemens Bros. and Oo., Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chanoery-lane, London. 
(Siemens und Halske Akt.-Ges., Germany.) (Complete 
specification. ) 

Incandescent electric lamp. Franklin Wise Howorth 
46, Lincoln's-inn-fields, London. (John Henry Guest end 
Oharles Isaac Hills, United States.) 

Improvements in or relating to electrio incandescenoo 
lamps. William Phillips Thompson, 322, High Holborn, 
London. (Deutsche Gasglühlicht Aoct.-Ges. (Auer Ges.), 
Germany. (Complete specification. ) 

. Improvements in systems of electrical conductors, Bela 

Gáti, 322, High Holborn, London. (Complete specification. ) 

. Combined starting and braking device for electric 
motors, Arthur Hultqvist, 522, High Holborn, London. 
(Oomplete specification. ) 

28495. Improvements in or relating to automatio electric 

pone Anton Firley, 18, Buckingham-street, Strand, 

on, 
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Dec. 28. 

Improvements in olectric signalling on railways. 
William John Mackenzie, 100, Wellington-street, Glasgow. 

. Improvements in trolley standards for electric tramoars 
and the like. Montagne Brown Mountein and Godfrey 
Mareden Gitson, 55, Market-street, Manchester. 

Improvements in protected or armour-clad switoh-fuses. 

Herbert Henry Berry, Uplands House, Chase Ridings, Enfield. 


28554 ments in or relating to thermo-electrio couples. 
Alfred Julius Boult, 111, Hatton -garden, London. (William 
Hoskins, United States.) (Oomplete specification.) 

28601. Improvements in apparatus fer electro-deposition of 


metals. Willis Rinaldo King, 7, Southampton-buildings, 
Ohancery-lane, London. (Oomplete specification.) 
Improvements in and relating to “electric candle ” 
lamps. Oharles Clare Regnart and the Hunter Electric 
Candle Lamp Domen, Limited, 29, Aneon-road, Orickle- 
wood, London. (Complete specifioation.) 
ts in or relating to aro lamps, Joseph 
eri hak 828, High Holborn, London. (Complete specifi- 
cation. 
. Improvements relating to drop-signals or annunciators 
for oentral telephone stations and se forth. Isidore 
Bernard Birnbaum, 522, High Holborn, London. (Complete 
specification.) 
Derc. 29. 


Improved safety devioe for electric railways. Frederick 
Owen, 6. Lord-street, Liverpool, 

Improvements in or applicable to oranes and othor 
lifting machinery driven by electric motors. Frank 
William Reed and Oraven Broe., Limited, 70, Deansgate, 
Manchester, 

Improvements in means or apparatus for automatically 
starting, controlling. and stopping single or multi- 
phase alternating-current electric motors. Oswald 
Oarr and John Charters Birch, 50, Welliogton-street, Leeds. 

Globe er shade carrier for gasfittings, oil-lamps, elec- 
tric light fittings, and the like. Thomas William Maddox, 
175, Bevington-road, Aston, Birmingham. 

Improved operating gear for groups of electrical 
switches and rheostats, Wolf Defriee, 60, Queen Victoria- 
street, London. 


Improvements in or relating to electric incandescent 
lighting devices. Oarl Schwabe, 6, Lord-street, Liverpool. 
(Complete specification. ) 

Improvements in electric incandescent lighting devices 
for shop windows, showcases, and the line. Oarl 
Schwabe, 6, Lord-street, Liverpool. (Complete specification. ) 

Improvements in electric incandescent lighting devices 
for billiard tables, exhibition tables, sale counters, 
and the like. Oarl Schwabe, 6, Lord-street, Liverpool. 
(Complete specification. ) 

Improvements in and relating to electric ignition 
Gevices for internal-combustion engines, William 
Henry Astell, 70, Ohancery-lane, London. 


. Improvements in or relating to telephones for the use 
more particularly of divers. Edwin Oharles Lacey and 
James Holman, 53, Ohancery-lane, London. 

Improvements in electrical switches. George Benjamin 
Stern and Albert Cecil Greene, 14, Coleman-street, London. 

Improvements in electric current distributors for 
luminous letters. L. Snoeck, 46, Lincoln’s-inn-fields, 
London. 

Improvements in and relating to insulators for high- 
voltage electric lines. Societá Ceramica Richard-Ginori, 
7, Southampton-buildings, Ohancery-lane, London. (Date 
applied for under Patents Aot, 1901, June 22, 1904, 

g date of application in Italy.) (Oomplete specification. ) 

Improvements in electrico igniting arrangements for 
internal-combustion engines. Louis Renault, 47, Lincoln's- 
inr-fields, London. (Date applied for under Patents Act, 1901, 
Feb. 2, 1904, being date of application in France.) (Oomplete 
specification.) 

Improvements in or connected with space telegraphy. 
John Stone Stone, Norfolk House, Norfolk-street, Strand. 
(Date applied for under Patents Act, 1901, Feb. 13, 1904, 
being date of application in United States.) (Oomplete 
specification.) 

Improvements in or connected with bolometers and 
space telegraphy. John Stone Stone, Norfolk House, 
Norfolk-etreet, Strand, London. (Date applied for under 
Patents Act, 1901, Feb. 15, 1904, being date of application 
in United States.) (Complete specification.) 


Do. 30. 

29845. Improvements in anti - vibration electric couplings. 
Robert William Bill and Sidney Bill, 9, Headingley-road, 
Handsworth. 

28852. An improved oonduit for oontaining electric cables 
and wires, and other wires. tubes, pipes, and the 
like. Walter Hepworth-Oollins, 17, Nicholas-street, Man- 
chester. (Complete specification.) 

28858. An improved electric switch and cirenit breaker. John 


Arthur Hirst and Percy Smith Brook, Northgate Electrical 
Works, Chester, 


28687. 


29827. 


$8840. A self-acting motor-starting rheostat. John Arthur Hirst 
and Percy Smith Brook, Northgate Electrical Works, Chester. 

98975. Plug adaptor for electric lamps. William Frank 
Simmonds, 4, Newton-atreet, Holborn, London. (Complete 
specification. ) 

28889. Improvements in er relating to electric centrol circuits 
with heat indicaters. Martin Arnold Abrahamson, 322, 
High Holborn, London. 

28805. Electrie lamp for ovens. William Emerson George Read, 
486, Edgware-road, London. 

28899. Improvements in electric bell-pushes. William Walker, 
jun., 7, Staple-inn, London. 

28962. Improvements in galvanometers. Jules Richard, 11, 
Southampton - buildings, Chan - lane, London. (Date 
applied for under Patents Aot, 1901, Feb. 3, 1904, being 
date of application in France.) (Oomplete specification.) 

28968, Improvements in series commutator motors for single- 
phase alternating current. The Maschinenfabrik Oerlikon, 
46, Lincoln’s-inn-tields, London. (Date applied for under 
Patents Aot, 1901, Feb. 29, 1904, being date of application 
in Switzerland.) (Complete specification.) 

29001. Improvements in or relating to electric railway conduit 


855 Joseph van Aerschot, 111, Hatton · garden, London. 
(Complete specification. ) 


29004, Improvements in or relating to electric railways and 
tramways,  Charie Mackintosh, 111, Hatton - garden, 
London, 

29014. Improvements in electric switches. Robert Longden, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London, 

29015. Improvements relating to the automatic control of 
overloads in electric circuits. Siemens Bros. and Co., 
Limited, and Percy Gilbert Ledger, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. 

29054. Improvements in electric incandescent lighting devices 
for pictures, music desks, writing desks, pianofortes, 
and the like. Oar) Schwabe, 6, Lord-street, Liverpool. 
(Oomplete specification. ) 

29057. Improvements in electric insulation. Max Meirowsky, 
6, Lord-street, Liverpool. 

29058. Improvements in terminals for electric conductors. 
Louis Renault, 47, Lincoln’s-inn-fields, London. (Date 
applied for under Patents Ast, 1901, May 2, 1904, being 
date of application in France.) (Oomplete specification. ) 

$9058. Improvements in electric ignition plugs for internal- 
combustion engines. Louis Renault, 47, Lincoln’s-inn- 
fields, London. (Date applied for under Patents Act, 1901, 
May 2, 1904, being date of application in France.) (Oom- 
plete specification.) 

29063. Improvements in er connected with insulators of over- 
head electric conductors, Emile Giraud, 47, Liacoln’s- 
inn-fielde, London. (Date applied for under Patents Act, 
1901, April 14, 1904, being date of application in France.) 
(Complete specification. ) 

20064. Improvements in safety devices for overhead electric 
oonductors. Emile Giraud, 47, Linooln's-inn-fielde, London. 
(Date applied for under Patents Act, 1901, April 14, 1904, 
being date of application in France.) (Complete specification.) 

29074. Improvements in metal refiectors for use with electric 
lanterns. Jean Alexander Rey, 24, Southampton-baildings, 
Chancery-lane, London. 

20079. Improvements in eleotiic current measuring and 
recording apparatus. George Gatton Melhuish Harding. 
bam, Olun House, Surrey-street, Strand, London. (Vittorio 
Arcioni, Italy.) 


29092. Improvements in or relating to clectrically-propelled 
automobile vehicles, Pierre Marical, 18, Buckingham- 
street, Strand, London. 

29107. Improvements in telephones for diving and like pur 
poses. Robert Henry Davis and Alfred Graham, 4, South - 
street, Finsbury, London. 


29195. Improvements relating to switching devices for electric 
lamps, especially adapted for use in “ flash” advertis. 
ing. Leonard Kingwill Job, 322, High Holborn, London. 

29129. Improvements in and relating to electromagnetic sepa- 
rators. William Blackmore, 18, Southampton-buildings, 
Ohancery-lane, London. 

29138. Improvements in electric dry batteries. Oharles Aubrey 
Day, 321, High Holborn, London. (Empire State Dry 
Battery Oompany, United States.) 

29143. Improvements in space telegraphy. John Stone Stone, 
Norfolk House, Noriolk-street, Strand, London. (Date 
applied for under Patents Act, 1901, Feb. 23, 1904, being 
date d application in United States.) (Complete specifica- 
tion. 

29143. Improvements in or connected with space telegraphio 
recoiving systems. John Stone Stone, Norfolk House, 
Norfolk- street, Strand, London. (Date applied for under 
Patents Act, 1901, Feb. 23, 1904, being date of application 
in United States.) (Complete specification.) 

29144. Improvements in space telegraph systems. John Stone 
Stone, Norfolk House, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, April 11, 1904, 

: bi date of application in United States.) (Complete speci« 
cation. 
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29145. Improvements in space telegraphy. John Stone Stone, Name. ju n Last price. 
Norfolk House, Norfolk-street, Strand, London. (Date g g 
applied for under Patents Act, 1901, April 11, 1904, being | Oellender's Cable, Debentures . . . . ... 100 ~ 104-106 xd 
> date of application in United States.) (Complete apecification. ) — Ordinary Pi UN : - 94 10 
29146. A new or improved support for use in spaco telegraphy. | Orompton and Oo. e 5 224 xd 
John Stone Stone, Norfolk House, Norfolk-street, Strand, — per cent. Debentures... ... 100 ~ 85.88 xd 
London. (Date applied for under Patents Aot, 1901, May 5, | Bdison and Swan United, 9 Shares, 1101 5 — 8 — af 
1904, being date of application in United States.) (Oom- s per cent. DOR M ME %% zs 
plete specificatton. ) —— 4 per cent. Deb. Stock, Red. . 0. 100 — 77-82 xd 
30065. Improvements in electric dry batteries, Herbert William | Blecteio Gonstraction, Limited, Nos. 10118100 . .... 3 — ltl 
3 ^t — 7 per cent. Cumulative Prell... "- 
Butler, 47, Lincoln's.inn-fielde, London. ——— 4 per cent. Perp. 1st Mort. Deb. . . 100 . i 
Dec, 31 Ferranti Limited, 5 per er cent. 1st Mort, Deb. Stock, Bed. 100 .. 890-96 
sias General Electric Compan cent, Cum, Pref... 10 — 94-10 xd 
29180. An improved magnetio compass. John Fisher Le Page, — — 4 per cent. 125 M ort. Deb. Stock Seded 100 . 9196 
8, King-street, Manchester. W.T.H regi Telegraph Works, , Ordinary ............ s xS 101102 
29187. Improvements in electric igniters for explosion motors. 41 Pe per cent. Debentures ...................-... 100 — 110-112 
| Henri Guillou, 40, Ohancery-lane, London. (Date applied India Rub er, Gutta Percha, wand Telegraph Works ..... . 10 œ  1516xd 
| for under Patents Act, 1901, Jan. 2, 1904, being date of Eran nier ‘cent, Debentures — —ͤð A1·2 — 10 — 10-104 
| application in France.) (Complete specification). Telegraph Construction and Maintenanoe..............- 12 o 
29933. Improvements in or connected with low-tension eleotrio ——— 5 per cent. Bond 244100 1014. 105, xd 
ignition devices for internal- combustion motors. 
Albion Motorcar Company, Limited, and Thomas Blackwood Eleetrie Lighting and Supply.— is s 
Nun 121, West George-street, Glasgow. (Complete . Fool; re FORTS M Lc 0 $110 
specification.) 6 per cent. Cum. Second Bref., 15,001-22,600 .... 10 Z 112 
29950. Charging plug and leads for charging an accumulator ——~ 44, per ce cent, Debenture Stock. Red. ........... ..10 — 105-106 xd 
from the lampholder on any direct-current electric | Bromley 5 eid 98 eed e i E E: 
lighting circuit. Ernest Philip Melancthon Eldridge, 47, | Brompton a pes ; 8 " - 5 — 104-11 
Gloucester-street, London. ——— 7 per cent. Preferenoeoe os U 2 = 104-103 
29281, Improvements in apparatus for opening and closing | C#lcutta Electric 50,001 88 DEP. Orem nid nee 1660 ~. 8 2 el. 
electrio circuits at predetermined times, John Gunniog. | Cambridge rien Supp pply Company, Ltd., £10 0rd. .... 8 -2 12-1 
Birkbeck Bank-chambers, Southampton-buildinge, Ohancery- | Oentral Electric io Rappiy, 14a T par oana Guar Deb. Stock 100 — 145.1 
lane, London. Oharing Croas an : os. 1 -70,000 360 vd „5ũV'2⁶ e H = 84-83 
29307. Improvements in or relating to switches for electric —— Ay Rm nt. Cum, Pret. ..............-.....--- b 256 96 6 13/16 
incandescent lamps. Armand Frey, 111, Hatton-garden, — eae 44 p.c. Cum. Pref., 1-40,000 5 — 43 20 
London. (Complete specification.) e Bed. (Prov. Garéa).. 100 101-8 
$9308. Improvements in or relating to the detection and | Chelsea Eibctrlofty Suppl. . 5 — 6i 7 
recording of electrical impulses or osoillations and oity mI 3 ture nnn 10 = "nos 
apparatus therefor. George Finlay Auderson, 111, Hatton- ——— 6 per cent. lí Me 10 . 154-16 
garden, London. ——— 5 per „ e ua m 100 m 121-125 zd 
29310, Improvements in or relating to electrical dumb-bells Medon Hioctrie Stoni que) 8 5 2 
and ru appliances 55 physical 5 Alfred EI cen Oum. Pref dn tmo eer 100 "i 11 15 
Loeb], 111, Hatton- garden, London. (Complete specification.) ——— 44 per cent. tures Prov. Certa. - . 
29337. Method of and means for the protection of electrical o: padre 1 ary, 1 0,66. Vc eae 
Bdmundsons’ Electri o 8 6i 
apparatus branched om circuits whioh are traversed ——— 6 per cen per ge riu gp 55 e 8 10 
(accidentally or otherwise) by currents of high fre- Oxt. PeDb. .. rz — ° 
quency. Georges Eugène Gaifle, 63, Ohanvery-lane, London. — ae Stok, N 1 0.500 4 D E d 
29343. Improvements in or connected with electrical gas- | Folkestone P Electrio Supply, Lt Ita 8 Nos. 1-10,000.. .... - 071 
igniting and extinguishing apparatus. Henry Langdon | 4, dj per cent, First Deb. 8 5 194.10 
Down and Douglas Herbert Wiseman, 115, Cannon- street, Have Electric Lighting, Limited, Urd.. 1-13,000 .......... 6 = 74 8 
London. Isle of Wight Elec. Lt. and Pwr., Ld., 41 p.c. Db. Stk. Red. 100 — 100.102 
39345. Improvements in or connected with electrical gas- | Feen Cum. Prel. Pome % 9/16-11/16 
n = 
igniting and extinguishing apparatus. Henry Langdon 2 Eleo. Lt., Ltd., Ord.. 1-21,000 5 124-13 
Down aud Douglas Herbert Wiseman, 115, Cannon-street, | Kensington and htebridge and Notting Hill, 4 per 
London. cent. Dehenture Stock Red .. Il... — a 102.104 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 . 9.10 
£9346. Improvements in or connected with electrical gas- London Moan o, Ordinary ...... FFC sah s 89,19 esas 
igniting and extinguishing apparatus. Henry Langdon per cent. Prell. eee enne - 
Down and Douglas Herbert Wiseman, 115, Oannon-street, | ctropolitm Crdinarf Mortgage Debenture Mk Bed... 10 — E. HA 
Loddon tropo eama ~ )ͤͤ 8 - 
° per 8 t Borges Debenture Stock . E. = 716 eta bai 
29347. An improved electric transformer. Gustav Stern, 11, ——— 44 per cent. Cum. Pref. . . . . . „ x 
Southampton-buudinge, Ohencery-lane, London. (Complete isidland EHE. Power Bis. L. Debeniare C. e ben. 100 94.85 = 
specification. ) Newcastle-u ol a Hiato 80 Supply, Ordinary ...... T 7 - 110g 
Notting Hill Blecizio Lighting Bi f 1b 10 . 14415 
——— 4 per cent. First Mort. Debs Nos. 1-500 — 100 102-104 
COMPLETE SPECIFICATIONS ACCEPTED. 55 3 i810 (eg) 4 
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To be published Jan. 19, 1906. — 4 per cent. Debenture Stock — ................. 100 1 
1903. Royal El harping xd Montreal 4) per cent. First 300-108 
$5062. Electric chain welding machines. Helberger. Smithfield Markets Electric Supply, Lòd., Ond., 1-180002 6 Z à 
1904. 4 cent. Debenture eJ 9.9 oo Be 6-9 0-099290 09 OO 100 = 
South on, Ordinary. . — Aâ 
716. Control and propulsion of vehicles propelled by eleotrio South Metropolitan Electric Light and Power Co., Ori... 1 .. 13/16-16/16 
motors. Raworth. — 1 per cent : Lee V 108 - in ilo 
$152. Electrolytic cells. Raschen, Clayton, and United Alkali | —— Ditto June 1904 c.-s, O ODINI gp D QR 
Company, Limited. dt. James's and Pall Mall, Ordinary, 101-20,060 .......... 5 a By 
4676. Insulators for the conductors of electric railways. — 7 per oen Sonn Pre. ... . . . —.— — Š- du 
—— b per cen "d e*-.000990€000290922329 949 m eO as mo 100 =a -100 xd 
Henry Percy Bradford, Frank Dietrich Ward, and Harry | Urban Electric Su Oo., Ordinary, 8-30,007 ........ O. a 554 
Orampton Furniss, —— b iro pp ulative Preference, 50,001-80,000 6 .51/16-5 3/16 
4776. Antomatio regulators for alternating-current motors, | e g per dent. Oam. Prel., ii. 11.188. 351————.— 5 — ut xd 
British Thomeon-Houston Company, Limited. (General 
Electric Company.) Electric Tramways.— 
Anglo- one 9 per cent. Cum, Pref., 1-250, O07 : - 8485 xd 
8 e ET 
uckland Elec. Trams. c. or d 105 
COMPANIES’ STOCK AND SHARE LIST. Barcelona Tramways, Limited. Ord., i. 20, 10 — 1212; 
— S. : 5 per cent. cum: Pret. Shares, l- 10,000 e 10 .. 9. lo xd 
Amount — — 5 Per cent. De ——Bꝓ * 35*5»%ù 100 ee 99-102 
Name. Last price Ser ET Uer cent. Red. Deb Deb. ao bha 78. 01:150,606.: 19 . 96-100 
. ec. Tramwa Pref. E ai á- 
Commereial and Industrial.— £ £ —— 5 per Sele Cum. Pref. Shares, 1-59,394. .......... To 21 xd 
Alliance rongeurs piel 5 per cent. Cum. Pref., Nos.1-70,000 1 329 Belfast Street Tramways, Ord., 1-25, 6000000. 10 .. 10-11, 
Aron Electricity M pe Cum. Pref. Shares, 1- Las, 000 l .. 15/32-9/16 Biackpool and Fleetwood Tramroad ....... 322 (MN 15$ 
British Insulated and He nd Ke aby Cables, Ord., 1- 100,000 Brisbane Tramway Invest., Lim., Ord., 135000 .. 5 — 1 
5 cent, Cum. 1101000 - —— 5 . 815 5 per cent. Oum. Pref., Nos. 1 75,000... ........ b — 
z per cent. e Dobert „ 100 . 101-104 xd zur cob r cent. Deb. Stk., Red., Prov. ror Ml pa 100 . 9198 xd 
British Thomson-Houston Co., 44 per Sant 1st Mort. Deb. British Columbia Electric Railway Co., Ord. Def. ........ 100 . 100-103 
oe RN. Voaibucesebunussus«qeUtelssvesestuns vx claws 100 . 101-103 —— Ord Pref. ...... NRW E S URERA ECKE RA VE P Rd es .100 .. 100-103 
British 12800 Nec. and Manur., 6 per cent. Pref., — Non. Cum. 5 per cent. FFF 10 . 104304 
28, 001-375, 000. 5 — 223. soak — (4 per cent. 1st Mt. Debs., Nos. 1-6,250, ot Bb each 40 — 10 104 p e 
——— 4 per cent. Mortgage Debenture Stock’.......... Na z xd Ai per cent. Vancouver Power Deb o = 98-101 
Brash Electrical Ordinary, Nos. 1-106, HB. a British Electric Traction Ord, 1-500,000 & 60,001-80,000 10 93-104 xd 
— Non, Cum., 6 per cent. Pref. . 99 99 «9 9.0 co ao ao sooo 2 21 spb ons — — § per cent. Om. Pf., 30 001-60,000 eeecce as as - we 10 = 11.111 
— per cent. 1st Debenture Stock................ 100 .. 93-96 — 5 per cent. taal Debentare Shock wow 100 .. 118-120 


— $4 per cent. 2nd Debenture Stock —...........100 no 73-76 xd —— 44 percent. 2nd Deb, Stock ~ 100 97-90 
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Nams, Amount East om Name, gi de Lest price 
paid. pe ° g 
p 
Buenos Ayres and Belgrano im 1.100.000 7 Manam 5 * 10 = ES 
4, 6 per conv, Om. Bf., J. 40,090 .. ~ ~e = - Si Perth lee, Tramways Ls s Ordlaasy B 55145 Deb. 8k, 100 — 101-104 xd 
*: B^ 6 por cent. Om. Pt., 1-87,500 —— - Potteries Electric Trac 00140000 -— 10 a 88 
6 per cent. ve Stock, Red. e e 100 - 10515 xd 5 per cent, Oum 7000 V 844 
Prov. Oert., all pad... . 100 .. 101-104 xd "m | per cent. ees na rest E -102 
Buenos Ayres Rlectrie Trams., Ld., 5 C, Deb. Stk., Red. 100 — 94-97 xd South Lancashire Rlectrio Traction and Power Company 
Calcutta Tramways, Limited, 1-102, o 5 .. 84-8) —— £250,000 Ordinary „no mo we mo mo mo mo emt e aa 
44 per cent. lst Deb. "Stock, Red 5 100 .. 106-108 xd £101, "152 6 per cent. Preference F 1 
Oa Blectric Tramways „Nos. 1-480, 000° 2 6 6 6 6 „„ 66 „ „6ͤ„ ref. ne 1 = 13-18 — 2 £528, '093 44 poet cent, Debenture Stock... a om 100 p. 8. am 100 p CQ 
Oy of Birmingham Tramways, 5 rr cent. Cum. Pre 6 n 4 5. 
4 per cent. 1st Mortgage Deb., 1-5 00 (1175. 100 1 Eleetrie Railways.— 
Colombo Electric Tramways end d Lighting, er ent. ls 
Mortgage Debenture Stock 5 100 101-104 Central London, Ordinary . =. =e =e =o =o =e =e am mo co =o o m 100 = 81:95 
cen . Oum. Pr t. ew ew» mo qub GO ond GD C00 wo CÓ ow OD m s — e eo me ew mo mo wo mo cw» co mo — 
— per cent. Debeatares as ms eo oo ao 100 101.102 — Ine. Deb. Stock (Prov. Sri Oerta., fully paid]. 100 = 108-110 
Dublin United Tramways (1896), Ord. Kos. 1-60, 000 10. 13-14 Otty anc and South Mon cn Comets Ordinary .. n .. .. = 064 
— 33 per cent. Mort, 8 WU S Rad. -—-- 100 . 94-97 — ds per cent. Pref, Stock 81. 100 a 122-126 
Inperial ramw s Ordinary no me GD mo mo as OS as GO as mo mo mo all as 18-19 9? 99 99 9-9 ew» mo mo mo mo ao eO as mo am = 117-120 
— d bini Btock i 100 108-11 Liverpool Over ed, por cent. Pret noce ence De it 
e ramw san . bs e Debentures. „ me (CO WD ae 


— Å verint. Debentures BOSE S 


eol xd Unsere Electric Railways of Londön, 5 per cent. 


00 ~= 
Kidderminster and District Lighting and Traction, Pref. 6 — 8-84 Profit-Sharing Secured Note 22 97-98 
London United Trys.(1901), 5 per cent. Cum. Pref. ...... 185 zo | 19 xd Waterloo and Otty, Ordinary f/ 100 . 9073 
Ue . Red. ......... — 101-105 xd . 

Madras Elec. Trams (1904), Hi. per 126000 sie Yo » 115 xd Telephones.— 

Metropolitan Elec. Trams., Ld., Defd., s S E 
210P’ 5 per cent. Cum, Pref., 500,001-1,000,000 ” pa 15108 piana E ðé . 
—-— 44 per cent. Deb. Stock, T . 100 .. 103-105 xd —— 6 per cent, Cum. First Pret. .............. 1 13-15 

Milwaukee lectric Rall and Light, 5 per cent. 30-yr. Cons. —— per cent. Cum. Second Pre... 10 — 12-13 

Mort. Bonde, 1926, 1-5, 500 and 7,001-8.000............ 91.000. 108-113 b per cent, Nou. Oum, Third Pref. — 5 6.5 5/16-5 7/16 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., ——— 34 per cent, Deb. Stock, Rod. 100 . 66 86 Kd 

/ / yea ed wise 88 00 .. 100-103 —— 4 per cent, Deb. Btock, Red.. m m| 100 . 101-103xd 
esa te per cent. Deb., na e 110 55 100 .. 105-105 — 4 per cent. Prov. Cert............. eee, cm 4. 101-105 xd 
00. MAMMA dH 6 per cent, Cum. Prof............:.0ss0scseseees 175. lbk 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 


Miles of 
Traffic Returns for Increase or | Accounts for past year. | 
week decrease, | single track ici Cost 
open. ——————————— | yer 
Line, — = — —— | R | 
| | ‘| Oarrent | | | Total | Passengers | Car miles | Pas Yn Ile of | | mile 
** 1905. | 1904. LON year. 1904. | 1905, | Ending recelpts carried. | run. |? nger mile. | track. 
| | £ £ E 1 £ £ | d. GU" E d. 
Aberdeen Corporation Dec, 31 1,291 | 1,470 | — 179 — XI 191 19} May 51 37,931 | 9,099,715 794,641 |0°98 |13:02| 1,970 | 6*1 
Ayr Corporation Jan. 7 245 | 189 + 57 + 522 8 8 „ 15 14,160 3,201,586 336,049 103 |1011| 1,770 | 604 
Barking Corporation.......... 2 5 62 41|-- 2) | + 132] 133; — — — — - — Ex — 4 ^u 
Birkennead Corporation ...... „ 8| 1,0% | 1,098 |+ 35 — 572 | 23°53) 234 | March 31 56,073 | 11,327,932 1,349,701 |1:158| 998 2,3835 6:1 
Birmingham Corporation ....| ,, 7 | 397 — — — — — — = . = 5 — = — 
Birmingham Tramways Co. ..| „ 7| 5,545 | 5,045 | + 497 64 61 8 et es = E = - c 
Blackburn Corporation ...... Dec. 16| 765 723 + 42 + 3,353 | 24 23 „ 25 43,374 7,742,692 951,484 | — |1094| — 4°59 
dkackpool Corporation Jan, 9 536 287 |+ 49 + 5,995 17) | 174 „ 91/211,168 6,169,121 784,443 152 | 10° — — 
Blackpool-Fleetwood Trams. | „ 7 180 183 | — 8| - 70 164 | 164 Dec. 531, 32,021 2,258,984 600,757 | 3°34 | 12°75 | 2,001 7°05 
Bolton Corporation ..........| a: B | 2,151 1,666 | + 485 — 88 38 | March31, 94,161 | 19,895,496 | 2,188,030 /|1'14 |10*:2| 3,766 | 6°89 
Bournemouth Corporation. „ 4 973 857 | + 116 + 2,158 1015 104 — — — A — | — 
Bradford Corporation ........ Dec. 17 3,729 | 3,366 | + 353 - 77 41 — - > = = Sed uum = 
Brighton Corporation ........ Gan. 8 797 745 ＋ 54 + 3,495 9 74 T — 10,432,508 | 1,031,928 | 1:00 | 10°10 — = 
ristol Tramways Company . „ 6| 4,579 4,448 | + 131 — 914 | 514 Dec. 519 253,150 | 44,391,459 | 6,033,528 — = = 
Burnley Corporation ........ | » 7| 1,090 816 274 = 1050 10 — — ES — = e | - m 
Burton Corporation .......... | » 8| 512 293 |+ 18 T 845 | — March 31j| 11,574 2,556,134 282,378 | 1°08 9'84 1,570 7°57 
Candiff Corporation .......... „ 7| 1,939 | 1,825 | + 116 + 2,090 | — — S - a 23 — du Pe i 
Carlisle Tramways Company..| „ 7| 189 175 | + 14 |. 14 — | — Dec, 319 9,987 2,805,277 334,393 — 7471 = = 
Central London Rallway...... „ 7| 7,015 | 7,054 |- 3 — k| 6| 6 „ 31/362,471 | 44,953,988 | 1,292,674a | 1°87 | 64°87 58,229 | 35°60 
Jity & South London Railway; „ 8 3,179 3,135 — 46 h| 51 65 » 31 165,0034 19,069, 519 — - — P7 — — 
Colchester Corporation ......|Dec. 28 255 — | — — 1 à = a) ds = M 
Cork E. T. and L. Company.. Jan. 5| 304 415 | - 111 . = 319 25,657 6,355,923 319,676 1:00 | 6:95 — 39 
Darwen Corporation.......... | » 8 | 231 198 |+ 35 — Jo 7°23 n 7:23 March 31% 12,541 2,560,735 254,279 | 1°25 | 11°65! 1,707 9°36 
Dover Corporation .......... "E 180 Hj 89|- 62 45 44 S1 11,255 2,871,532 280,901 |0:91 | 963| 2,503 2 
Dublin & Lucan Electric Ry...| ,, 6 79 5 | + 4 — À 7 6ł Dec. 51. 9 6,231 388,905 107,164 5°88 | 14°09 932 7°38 
Dublin U. T., electric cars. „ 6 5,248 5,135 | + 113 47 | XX | 
Dublin S. District, Electric ..| „ 6 667 59 | + 69 } = 46 „ 519 154,638 = 5,429,556 | — | — | — — K 
Duadee Clty Tramways ...... „ 4 12% | 1,125 ＋ P2 — 22 | 22 May 15 35,874 | 9,084,522 752,814 |093 |11:276| 1,630 | — 
Eas5 Ham Corporation ...... d P 628 54 | + 44| + 1,564 | 10:77 | 10:75 March 31 34,312 12,950,259 807,002 t'63 |102 — 
Glasgow Corporation ........ „ 717.009 | 14,619 | 772,40 +22,4539h| 145 | 123 May 519,656,572 177,179,549 14,008,750 | 0°88 |11:25 5,489 b| 7-40@ 
Gloucester Corporation ...... PER 2^2 — — — | 6 i — — » le Pe As ht 
Halifax Corporation Dec. 28 2,198 2,377 | + 121 + 4,192 33 301 | March 31| 68,283 16,522,054 1,3 87,885 1:00 | 11°79| 2,059 877 
Huddersfield Corporation ....| É t€ as — 35 35 „ JI 65,545 | 11,899,287 | 1 "632,000 re 9'31 | 1,873 — 
Hull Corporation, E. 8........ Jan. 7, 2,180 | 2,037 | + 143 4-10,763 25 19 » 31 87,707 | 21,065,999 | 2,218,696 100 | 9°49! 5,004 5*0 
Ilford Corporation .......... n | 358 321 + 57 — 104 — ao — = = EA a = 
Ilkeston Corporation * 4 91 105 14 — — — -- - A E» >i s = * 
Kirkcaldy Corporation ......| „ 4 3 — — — = -- Tied idm iJ F ~~ 1 
Leeds Corporation » 1| 5295 | 4,795 498 | +13,446 88 8l „ 29,280,562 | 60,759,254 | 6,215,799 [1°10 | 10°94! 3,407 — 
Leicester Corporation Mp TUE der x 15255 aa =) re 9L eal - a £ ZE "s e 
Liverpool Corporation........ )ec 3" 696 | + 681 416,47 103 105 | Dec. 519 551,484 113,057,234 11,734,838 111 | 10°73! 5,160 | 6-98 
Liverpool Overhead Railway..|Jan. 8| 1.505 | 1,598 | — 93 — ^| 657| — June 30 79,252 | 10,466,726 | 986. 82 |19:30a| 5, — 
London County Council Dec. 31 11.978 8,859 73,119 464 40 Bi ier eens * ave uw S, HS | zs s 
Lowestoft Corporation ......Jan. 7 135 136 - — E E IA TN Mis FA aa m 288 es = 
Maidstone Corporation ......| „ 5 95 - — 2 E eh = aa m = zs x E 
Manchester Corporation. . 7 11.996 | 10,749 | +1,217 13111 — = " z = : A = S 
Metropolitan Elec. Tramways Dec. 30 2,327 1,029 | +1,298 14,9157 10 = — Res r 
Nelson Corporation .........| Jan. 7 105 95 |+ 12 + 1,314 2 — March 31 5,200 1,420,759 171,132 8˙3 6°47 = 
Newcastle-on-Tyne Corptn...| „ 7 5,745 5,472 | + 271 — 45 384 „ 25/185,027 | 39,715,120 | 4,059,907 D 10:94 | 4.111b 
Newport (Mon.) Corporation.. Dec. 31 619 420 | + 198 + 472 15 eu A» * F; duni 3 Sak own 
Oldham Corporation ....... Jan. 8 1,753 1.021 + 332 + 2,565 343 i am 
Portsmouth Corporation „ 7 1,515 | 1372 | + 15, + 6,2 29 29 51, 91,448 | 18,204,426 | 1,828,193 | 1°16 | 12°39 ia 
Rochdale Corporation ........ |- | — — — 4 43 51g| 5,416 925,281 127,456 | 1:38 10.27 — 766 
Rotherham Corporation ...... „ 85 423 385 49 — — em = by 968 4,914,479 525,840 |1°02 |9:570| 2.247 6-68 
Salford Corporation .......... — — — — — — = — — — E$ Ex e 
Boxborough 8 Co.. a rx p^ "T : 13 a *- tn. = 1 
Sheffield Corporation „ 84.557 957 529 + 4,690 344 — „ 259 216,309 | 56,812,049 4,926,083 0804 10:4 7 
Southampton Corporation . » 8 889 845 14| — 2,302 11 | 11 » 31] 35,874 9,084,522 752,814 | 0:946 11-436 3.750 | — 
Southend-on-Sea Corporation.. — - -— — hb = = 4 . F d pis E 
Stockport Corporation ...... 6 452 516 | + 106 + 8,055 | 114 — ‘ i l = — u Rx biu 
Sunderland Corporation .. .. .. Dec. 18 1,116 1,072 | + 44| + 1032 |1951 18:48 „ 51 62,506 | 14,848,958 | 1.433.463 |101 | 10-46 Yes 6:08 
Swindon See pip ae — — 4 a = " 33 4 1 s acd A 2 
Wallase =. me == ene VAN. | 200 84 6| + 2,047 | 106 | 10°5 „ 51 35,86 564 757.686 :28 . | 
Walls y ac Fer rein m. 5| 1076 ea = a,l oe, | ae * B 1 6,564,493 57,688 1 28 11 56 4,100 7 
Wolverhampton Corporation. 4 732 14 T 229 | T4 | — „519 20,87 4,263,066 | 417,335 I0 m | 


l ii Includes maintenance of ene way and of fite d SMELL AS — k — 
b Per mile of single track. oe of permanent w 7 and proportion of pro to the tramway companies tor term of unexpired lease. 


f Including one 


4 
* only etght months expenditure includes large special items incidental to starting new department, AÀ Half care figures 
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NOTES. 


Personal.—The St. Petersburg Academy of Sciences 
has elected Sir Norman Lockyer a corresponding member. 
Dr. D. H. Scott has been re-elected president of the Royal 
Microscopical Society, with Mr. G. C. Karop, Sir Ford 
North, Mr. H. G. Plimmer, and Dr. H. Woodward as vice- 
presidents. 


Islington Electrical Exhibition.—We learn that 
the electrical exhibition which the Islington Borough 
Council proposed to -hold in February or March, as 
announced in our issue of the 6th inst., has been postponed 
until October or November. In the meantime the borough 
eleetrical engineer, Mr. Albert Gay, will be glad to receive 
any applications for space or for advertisements in the 
eatalogue. 

Errata.—We regret that in publishing the article last 
week on “Electricity in India and Burma" we made 
a mistake in the authors name. It should be Mr. 
E. C. Deefholts, and not Deepholt.“ In the article 
itself Sibpur is mis-spelt Silepur. We regret this error 
in the name of the place, which is noted as the home of 
the civil engineering college which is doing such good work 
in the technical education of engineers in India. 


Electro-Harmonic Society.—This society will hold 
ite first concert of the present year to-night in the King's 
Hall of the Holborn Restaurant, commencing at 8 o'elock. 
The vocal artists will be Messrs. Jas. Davis and Harry 
Dearth, while the instrumental music will be in the familiar 
hands of Mesers. Izard and Gatehouse, with Mr. B. C. 
Goodhead. A delightful programme will be completed by 
miscellaneous features, contributed by Messrs. J. Warren, 
C. Gellett, and G. Robins. 


Engineering Standards Committee.—Wo have 
received this committee's twelfth report, which deals with 
the standard specification for Portland cement. The sub- 
committee appointed to consider this branch held a dozen 
meetings in all. The report embraces sections on quality 
and preparation, sampling, specific gravity, chemical com- 
position, mode of gauging, tests, soundness, etc. It is 
supplemented by diagrams which help to make the 
Standards Committee's methods invariable. 


Wireless Telegraphy. — It is announced that 
Marconis Wireless Telegraph Company, Limited, has 
entered into an agreement with the Oceanie Steam Naviga- 
tion Company, Limited (the White Star Line) for the 
equipment of six of the White Star Line vessels— the 
Oceanic, Celtic, Baltic, ‘ Cedric,” Majestic, and 
* Teutonic — with Marconi wireless apparatus. It is hoped 
that the first of these liners— the Oceanic —may be 
equipped in readiness for her voyage from Liverpool on 
Feb. 1. The remainder of the vessels will be fitted at short 
intervals after that date. When the boats mentioned have 
been equipped under the agreement referred to, practically 
all the Atlantic liners of the first-class shipping companies 
will be carrying Marconi apparatus. 

Novel Danger Signal.—During a great gale in 
February, 1903, a mail train was blown over on Levens 
Viaduct, on the Furness line, and almost fell into the sea. 
The Farness Company, in order to prevent similar acci- 
dente, have now erected an ingenious instrument which 
will automatically warn the signalmen on duty when there 
is unusual wind pressure of sufficient force to be dangerous 
to trains crossing the viaduct. The apparatus consists of 
a combined wind pressure gauge and recorder, and is con- 
nected with an electrical device by means of which bells 
are set in motion at distant signal-cabins. These bells will 


continue to ring so long as the velocity of the wind on the 
viaduct is dangerous to passing trains, consequently all 
trafüc will be stopped until the wind pressure falls below 
the point of danger. 


“Tube " Construction.—The London County Council 
and the promoters of the Great Northern, Brompton, and 
Piccadilly Railway are at issue over the completion of the 
tube railways in the Metropolis, owing to the London 
Council having refused sanction for continuation of the 
work except under certain conditions. The Council's case 
is that under the Great Northern and Strand Company's 
Act of 1899, the company were restrained from working 
below the new Kingsway pending the completion of the 
Council's work thereon. There is also a clause of the same 
character in the Improvements Bill promoted by the 
Council in 1899. The Kingsway improvement is not yet 
completed, but the company require permission to waive 
the stipulation in the Bill, and at once to continue their 
work The Council are prepared to consent to this, but 
consider the public interest requires that some compensa- 
tion shall be given. So far the company have declined 
to fall in with this view, with the result that a deadlock has 
occurred. The delay on the part of the Council in the 
completion of Kingsway seems a poor ground on which to 
base a claim for compensation. 


Municipalisation and Private Enterprise —A 
conference of London borough councils was held last 
week at the Shoreditch Town Hall to consider a scheme 
of combined municipal opposition to the companies pro- 
moting Bills in the next session of Parliament for the 
purpose of supplying electricity in competition with 
borough councils. The Mayor of Shoreditch presided, 
and representatives from 21 councils attended. It was 
resolved to appoint an executive committee to conduct 
the joint opposition. A proposal was then made by the 
Town Clerk of Shoreditch, that the committee should 
consider the advisability of formulating a municipal 
scheme for a large generating station or stations to 
supply electricity in bulk to the boroughs. His reason 
was that this would enable the councils to fight the 
companies on their own ground, and give a remarkably 
cheap supply of electrical energy. This proposal, however, 
met with a somewhat hostile reception, delegates from 
Poplar, Woolwich, and elsewhere contending that the 
present municipal electric generating stations in London 
were sufficiently large for the needs of the respective 
boroughs, and that the companies could be competed with 
quite successfully, if necessary, under present conditions. 
The resolution was consequently withdrawn. 


The Institution. — At last week's meeting an 
impressive list of donations to the library was announced ; 
in fact, it seemed as though Mr. Lloyd was going on till 
Doomsday, but at last he worked his way through to the 
end of the alphabet. The President expressed a hope that 
this good example would be followed by many more. In 
the course of the discussion on Mr. Adams's paper, The 
Combination of Dust Destructors and Electricity Works 
Economically Considered,” Mr. G. Watson deprecated the 
attitude of certain members who had adopted a somewhat 
adverse view of this system, remarking that there seemed 
to be a tendency to divide the Institution into two parties— 
viz, the enthusiasts, and those who threw cold water on 
enterprising projects. After Mr. Adame’s reply, the Presi- 
dent made a semi-humorous allusion to this subject, stating 
that he thought such conduct on the part of members ought 
to be encouraged, because they would then keep each other 
in order just as the Conservatives and Liberals used to 
do”! The arrangements for the next three meetings are 


* 


74 


THE ELECTRICAL ENGINEER, JANUARY 20, 1905. 


as follows: Jan. 26, discussion on Messrs. Booth and 
Kershaw’s paper, Fuel Economy in Steam Power Plants“; 
Feb. 9, Mr. G. L. Addenbrooke will read a paper on “ The 
Value of Overhead Mains for Electric Distribution in the 
United Kingdom ” ; and Feb. 23, Mr. Donald Murray will 
read a paper on “ Setting Type by Telegraphy.“ 
Cape-to-Cairo Telegraph.—The Cape-to-Cairo tele- 
graph has reached Udjidji, the capital and chief town of 
German East Africa, on the eastern shore of Lake Tan- 
ganyika. For the moment construction work is suspended 
while the route northwards is carefully surveyed and the 
sections of the line that have been erected are got into 
thorough working order. From the commercial point of 
view, the line is quite realising, if not exceeding, the 
expectations that were formed concerning it. When the 
work of construction is recommenced the route will pro- 
bably be along the eastern shore of the Victoria Nyanza, 
and will then strike due north to the town of Rosares, 
. which is the southernmost point of the Soudanese tele- 
graph system. A junction will be effected here between 
the two lines, and the scheme for a Cape-to-Cairo tele- 
graph will then be an accomplished fact. The engineers of 
the line are, however, faced with a difficulty in their pre- 
parations for carrying it forward from Udjidji, inasmuch 
as the country for a distance of nearly 100 miles through 
which the line would have to pass is very swampy, and 
quite unfit for the erection of a telegraph wire. It was at 
firat thought that a wide detour would have to be made at 
this point in order to escape this region, but latterly other 
counsels have prevailed, and a more enterprising expedient 
is likely to be tried—the installation of the Marconi system 
of wireless telegraphy in order to bridge over this inhos- 
pitable belt of country. Owing to the reduced speed of 
signalling we shall be surprised if the wireless link is more 
than a temporary one. | 
Rubber Cultivation.—The report lately issued by 
Mr. W. H. Johnston, Director of Agriculture for the Gold 
. Const, shows how disastrous has been the ruthless tapping 
of rubber-producing trees by the natives of that part of 
Africa. The industry exported goods to the value of 
£555,751 five years ago, but in 1903 the figure had fallen 
to £196,500. Practically all the rubber trees from the 
coast to more than a week's journey inland have been 
exterminated, and the report devotes consideration to the 


best method of replanting the land so as to give a. 


return on the expenditure initially incurred at as early 
a date as possible, and at the same time to yield the largest 
percentage of good rubber. Various objections attach 
to the Castilloa elastica, the Funtumia elastica, and 
the Glyphodes ocellata. Mr. Johnston, in conjunction 
with Mr. C. W. Smythe, a botanical expert, therefore 
recommends the Hevea brasiliensis, which, since its intro- 
duetion into the colony, has been remarkably íree from 
insect and fungus pests. "The heavy rainfall and the rich 
soil are both favourable to this variety. As an example, 
four trees, 10 years old, tapped for the first time in 1903, 
yielded 670z. of dry rubber without showing signs of having 
suffered in the slightest degree. 
Europeans take up the industry in earnest, it will speedily 
become extinct on the Gold Cosst, as, having derived all 
the available gain from the plants, the natives manifest 
complete indifference, and will not trouble to cultivate 
plants offered them gratis. With the growing dearth of 
rubber, it would be unfortunate if such suitable territory 
were allowed to continue in a barren state. 

The Telephone Situation.—Under the heading of 
" Preparing for Amalgamation," the Daily News indulges in 
& forecast of the future relations between the Post Office 
and the National Telephone Company. We give the gist 


It appears that unless 


of our contemporary's statement, so that readers may decide 
for themselves whether they belong to the category of 
"intelligent anticipations of events.” A representative of 
that paper ascertained that wholesale alterations have 
taken place in the company’s system since Jan. 1, which 
would seem to indicate that the purchase agreement has 
been signed, and is only awaiting ratification by Parlia- 
ment.” The article proceeds to state that very extensive 
changes have been made in the company’s organisation, 
which will render amalgamation with the Post Office much 
more easy when the time comes. Before Jan. 1 the London 
area was divided into six districts, each of which was in 
charge of a local manager, with a staff of clerks and other 
employés. The company has adopted the American system 
of telephone organisation, the watchword being centralisa- 
tion of the strictest kind. The new exchange which will 
shortly be opened at London-wall is, states the Daily News, 
regarded as a decided step towards amalgamation with the 
Government system. Like the Post Office service, several 
central battery exchanges have been installed. The Post 
Office has adopted a similar system, which is looked upon 
as the one that will ultimately prevail throughout the 
kingdom. This exchange will contain about 3,500 direct 
telephone lines for subscribers, which will be worked by 
90 operators, and several new electrical inventions which 
have been adopted by the Post Office will be used. 
American Patent Examination.—We notice in the 
Electrical Review of New York the following description of 
& patent iasued as recently as Dec. 13 last for an improved 
magnet coil The interest in the patent to us lies in the 
fact that it describes a method of construction which has 
been used for many years in dynamo work, and is now the 
common practice among electrical manufacturers, in the 
United Kingdom at any rate. A great deal is made of 
the advantage of a search for prior patents, and we are 
quite sure that if the examiner who passed this patent had 
been referred to manufacturers of dynamos, the latter would 
promptly have recognised an old friend. As it is, the 
patent has been issued, and, were it not for the universal 
use of this method of winding, we presume that the owners 
of the original patent would attempt to claim royalties for 
the same. Apparently, the parties concerned imagine the 
patent to be valid, as the Keystone Electric and Manufactur- 
ing Company, of Pittsburg, have obtained an assignment of 
same from Mr. A. Schweitzer, the grantee. The abstract of the 
patent, as appearing in our contemporary, reads as follows : 
“ The invention relates to improvements in electromagnet 
coils, such as solenoids, etc. The object is to provide a 
coil for these purposes which occupies a smaller space than 
coils as ordinarily wound, and which, nevertheless, has a 
larger current-carrying capacity and produces less heat and 
offers less resistance proportionately. Another object is to 
produce a coil which can be insulated in such a manner as 
to prevent the same being burned out or short-circuited, 
and which is simple, durable, and strong. The invention 
consists of a coil having a spiral conductor composed of a 
flat strip wound edgewise to form a plurality of convolutions, 
the flat faces of which lie in substantially parallel planes 
and are separated by discs of mica or other suitable 
insulating material slid in from one edge to the centre and 
arranged between the several convolutions of the coil.” 


Patent Law Reform —The President of the Board of 
Trade has issued a report with reference to the resolution 
adopted, at the instance of the Manchester Chamber of 
Commerce, by the Association of Chambers of Commerce, 
at the recent meeting in Manchester, urging on the Board 
the necessity for a further amendment of the patent laws 
so as to secure the forfeiture of all British patents for 
inventions and registered industrial designs which are 
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worked or made abroad, but not within the United 
Kingdom. The Board of Trade pointe out that the reso- 
lution is apparently at variance with Article 2 of the addi- 
tional Act of Dec. 14, 1900, modifying the Industrial 
Property Convention of 1883 (adopted by this country as a 
party to the convention), which provides that a patent cannot 
be forfeited on account of failure to utilise it for three years 
after the deposit of the application, and only then when the 
patentee cannot show reasonable cause for his inaction. 
Under the Act of 1902, a patent may be revoked if the 
reasonable wants of the public cannot be satisfied by a 
grant of licenses, and the reasonable wante of the public 
are not met if the refusal of the patentee to work or grant 
licenses prejudices any existing industry or the establish- 
ment of a new one. Two applications under the Act of 
1902 have already been referred to the Privy Council, but 
have not yet been decided, and the Government will not 
be prepared to propose further legislation until the pro- 
visions of the Act of 1902 have been proved to be ineffective. 
The Associated Chambers addressed a similar communica- 
tion to the Premier, who replied : “The Government would 
not be prepared to propose a further amendment of the 
patent laws, relating to compulsory licenses until the pro- 
visions of the section of the new Act have been found by 
experience to be ineffective. At present Mr. Balfour has 
no evidence before him which leads him to believe that this 
will be the case.” It will be of interest to observe the 
spirit in which the Privy Council treate the pending 
applications for revocation. 


The Motorcar Act.—At the Automobile Club last 
week Mr. A. Moresby White read a paper on The First 
Year's Working of the Motorcar Act,” in which he com- 
plained that magistrates extended the application of the 
statute beyond the point contemplated by the Legislature. 
Another grievance of the motorist was that the Bench were 
prone to convict simply because the defendant's license had 
been once endorsed. Earl Russell, who presided, declared 
that the time was rapidly approaching when motorists 
should formulate the amendments which they wished to 
‘have introduced into the Act. The measure was not so 
bad as they'had feared. It was true that in the first 20 
miles of a drive they would probably commit about 10 
serious offences, but in praetice they were only convicted 
onos in 100 times. The real difficulty was the objection in 
the minds of the public to speed as such. His lordship 
humorously referred to the wilfal credulity " of magis- 
trates who believed any evidence against motorists, regard- 
ing them as persons of criminal instincts, though it was 
consoling to see that even bishops shared such treatment. 
Mr. Staplee Firth, who has appeared for the defence in 
numerous prosecutions for excessive speed, characterised 
the Act as the worst piece of legislation on the statute 
book. One police-sergeant always referred in court to 
"the vehicular traffic, the pedestrians, and the little 
children" who “might” have been present, and it was 
very effective in securing convictions, until at length the 
motorist’s advocate began to prompt him when he came to 
this stage of each case, and would say, " What about the 
little children?” Even the Bench saw the point, and the 
sergeant dropped that part of his evidence. Mr. Firth 
made the important announcements that Mr. Horace 
Avory, K.C., had given his opinion that motorists could 
not be convicted of obstructing the police if they warned 
other automobiliste of traps, and that it had been discovered 
that the 10-mile limit in the Royal parks, under which 
numbers of motorists had been convicted, without the 
slightest suggestion of danger to the public, was entirely 
illegal, as it had not been submitted for the sanction of 
Parliament. . 


Tramways and Light Railways Association.— 
A party of this institution assembled at the Oxford-circus 
Station of the Central London Railway on Monday for 
the purpose of inspecting the company’s works. The com- 
pany included Messrs. A. L. C. Fell (London County 
Council), J. W. Courtenay, C. H. Gadsby, P. Gadsby, 
W. H. Sayers, S. Sharp, and Ernest Benedict (secretary of 
the association). Mr. G. C. Cuningham, the general manager, 
and Mr. E. P. Grove, engineer, met the party at Oxford- 
circus, and accompanied them to Shepherd’s Bush, where 
the visitors were shown over the splendid power station. 
As this is so well known, a brief description will suffice. 
The generating engines in the main house are six hori- 
zontal, cross-compound, condensing machines, made by Allis, 
of Milwaukee, U.S.A., running at 96 revolutions per minute. 
The electric generator is fixed directly on the flywheel 
shaft. Each is of 750 kw. capacity, or about 1,000 h.p. 
Not more than four engines are required at the time of 
greatest load, so that there is always an ample reserve of 
power. The boiler-house contains 16 Babcock and Wilcox 
water-tube boilers and four Lancashire boilers. Klein 
cooling towers are used to cool the condensing water, and 
the water supply is obtained from an artesian well on the 
premises. The amount of current amounte to about 50,000 
units per diem. The grand total for the six months ended 
June 30 last was 8,981,878 unite. The coal used is almost 
entirely smokeless Welsh washed peas. Current is gene 
rated at 5,000 volts alternating, which is converted into 
550 volts direct at transformer stations at Notting Hill 
Gate, Marble Arch, Bond-street, and Post Office. Besides 
the power production directly from the generating station 
atorage batteries are maintained to supply power for 
emergency lighting. These batteries are installed at Queen's- 
road, Bond-street, and Post Office Stations, and in the event 
of power going off from the main supply the current from 
these battery stations is immediately switched on, so as to 
keep up the lighting throughout the system. ^ Car-sheds 
for the storage and overhaul of all trains are situated at 
the Shepherd's Bush Station, in addition to repair shops for 
the rolling-stock. It should be mentioned that the party 
also visited the Bond.street sub-station. 


Electrical Operation of Textile Factories.— 
Before the Manchester Section of the Institution on 
Tuesday a paper on this subject was read by Mr. H. W. 
Wilson. After describing the advantages of electrical 
driving for large textile factories, the author dealt with 
the question of power costs. He found that in a modern 
spinning-mill of good size it may generally be taken that 
the generation costs by steam per indicated horse-power 
hour averages about pgd., or about £1 per indicated horse- 
power year. Allowing for repairs, interest, and deprecia- 
tion (interest and depreciation being taken at about 10 per 
cent.), the total cost per indicated horse-power year comes 
out at something of the order of £2. 5s. to £2. 10s. In 
the case of a weaving-shed, which is normally a smaller 
undertaking with less engine power, causing the proportion 
of standing charges per indicated horse-power to come out 
higher, the cost may be taken as between £2. 10s. and £3. 5s. 
per indicated horse-power year. The author considers these 
figures remarkably good, and in point of economy alone 
difficult to improve upon. In a cotton mill the working 
load factor is generally something considerably below the 
maximum, owing to a percentage of the machinery for 
sundry reasons standing idle at a given time; but some 
curves taken by the British Thomson-Houston Company 
show an average load factor of about 90 per cent. In this 
case, the mill being electrically driven, the transmission losses 
were small, but it has to be remembered that the greater the 
steady transmission losses the higher the apparent working 
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load factor. The author calculates that a well-arranged elec- 
trical generating plant for a mill of fair size should be able 
to produce energy, after allowing 5 per cent. interest and 
10 per cent. depreciation in the capital cost of the plant, 
at about O'ód. to 0 55d. per unit. The centralisation of 
power was incidentally touched upon in the paper, and the 
author intimated that in a district like Bolton or Oldham 
and the surrounding townships, he thought it would be 
possible for a very large generating station to supply energy 
at a cheaper rate than mills could provide power themselves. 
As the mills are only running during the daytime, the 
reaultant load factor would not by itself be very high, but 
if, by the offer of special terms, other manufacturers could 
be induced to take power when the mills were stopped, such 
a station should be able to produce power at extremely low 
rates. 


Telegraph Employes.—The Postmaster-General, in 
company with the Chancellor of the Exchequer, the 
Financial Secretary of the Treasury, and other high 
officials, last week received a deputation representing 
telegraph servants and others. The object of the deputa- 
tion was to urge the adoption of the recommendations 
submitted by the Bradford Committee, which comprised 
several measures for improving the conditions of service. 
The delegate of the Postal and Telegraph Clerks’ Associa- 
tion stated that the employés had heard with dismay that 
the Postmaster-General was not prepared to accept these 
recommendations in their entirety, as the concessions named 
by the committee would largely allay the discontent. Lord 
Stanley stated, in reply, that the report of the committee 
had received careful consideration, not only by himself, but 
by the Government, since the last session of Parliament. 
He must, however, disclaim any suggestion that the delibera- 
tions of the committee were to be regarded in the light of an 
arbitration, as Mr. Chamberlain had simply appointed a com- 
mittee “who will consent to examine the scale of wages now 
paid, and who will report for my advice and information as to 
whether they consider the wages adequate or not.” One 
member of the deputation had stated that the Post Office 
made a profit of four or five million pounds because the 
employés did not receive adequate remuneration, and 
the same representative intimated that the whole, or, at 
any rate, the greater part, of this sum ought to go 
in improved remuneration. Few people will be surprised 
that Lord Stanley characterised this suggestion as very 
alarming in the present state of our finances, or at any time.” 
Although the Government were unable to accept the Bradford 
Committee 's proceedings as an arbitration, his lordahip stated 
that they had been largely guided by the valuable evidence 
contained in the report when formulating improved con- 
ditions of service. The new conditions have yet to receive 
the approval of Parliament, and Lord Stanley will introduce 
the subject in connection with the Estimates. A general 
outline, however, was given to the deputation concerning 
the reforms which the Government has in view. An 
additional increase of pay at the age of 25 will be given 
to telsgraphists, this being prompted by considerations of 
matrimony. The request by some employés that their 
wages should be paid weekly instead of monthly will be 
acceded to. For women telegraphists there will be a higher 
minimum rate of pay in London and the largest, provincial 
towns, while in the smaller offices there will be a higher 
maximum. The whole question of the learners is under 
consideration. These concessions seem pretty substantial, 
but one of the delegates frankly stated that they were far 
from satisfactory to the deputation. Presumably a plébiscite 
of the employ és will be taken, and in one or two cases has 
already been taken, dissatisfaction being expressed with tho 
Post master-General's reply. 


The Times and Wireless Telegraphy.— There 
was a large attendance at the Society of Arts on Wednesday 
evening, when, under the presidency of Sir William Preece, 
a paper was read by Captain Lionel James detailing his 
experiences in the Far East on behalf of the Times and 
wireless tolegraphy. Captain James prefaced his remarks 
by the statement that he “knew nothing at all about 
wireless telegraphy." The paper, in fact, did not purport 
to dcal with the scientific aspect of the subject, but 
comprised a history of the enterprise. As such it was 
highly interesting, though most of our readers are doubtless 
already acquainted with this, a long descriptive letter sent 
from the seat of war by Captain James having been 
reproduced in these columns by the courtesy of the editor 
of the Times. It was five years ago that Captain James 
commenced to take an interest in the results which were 
being attained by wireless telegraphy, as it seemed certain 
to him that, sooner or later, '‘ occasion would arrive when it 
would be practicable to apply to journalistic enterprise this 
marvellous adjunct to the world's system of communication.” 
It was the success of the de Forest system in the field of 
American Press rivalry during the yacht races of 1903 that 
caused Captain James to favour that system. The paper 
contained some interesting particulars of the obstacles 
encountered by the operating party in erecting the masts, 
materials and labour being very difficult to obtain owing 
to the outbreak of war. Dr. de Forest had stipulated for 
a shore station with 180ft. exposure and 120ft. on the 
moving station, but the causes just mentioned pre- 
vented more than 165ft. and 115ft. respectively being 
available. The Japanese treated the party with courtesy, 
but the Russians promised them a short shrifs 
Whilst regretting that their operations should have been 
vetoed at such an interesting juncture, Captain James 
recognised that the course was dictated by vital political 
considerations. For the rest, the paper contained an 
entertaining, not to say thrilling, account of several 
incidents in the compaign, and a number of lantorn views 
added to the interest of the occasion, Sir William 
Preece, in complimenting the author upon his paper, 
remarked that less importance was now attached to the 
altitude of the antenne, the electrical equipment being the 
primary factor. Captain James had really performed his 
work in the Far East too well. If he had done it indifferently 
it would not have caused such a sensation, and would have 
escaped prohibition. At the same time “wireless” must 
necessarily be the auxiliary to, and not a substitute for, 
the cable. In answer to Mr. Cuthbert Hall (Marconi Com- 
pany), Major-General Stirling, and other gentlemen, Captain 
James stated that he had selected the de Forest system 
because it was, practically speaking, impervious to interrup- 
tion by other operators, and enabled messages to be trans- 
mitted much more rapidly. 


Montreal.—Amongst the features contained in the 
report of Mr. S. E. Fedden, manager of the Sheffield 
Corporation electric supply department, on his recent 
Transatlantic tour, is a review of the electric lighting 
system of Montreal, the largest city inCanada. The energy 
is supplied from three water-driven tarbine power-houses— 
viz., the Chambly, the Lachine, and the Shawinigan 
stations—which are situated 5, 17, and 85 miles respec- 
tively from the city, and in consequence of the long distance 
over which the power has to be transmitted the voltages 
are raised to 5,000, 25,000, and 50,000. Two of the 
stations—the Chambly and Lachine—are owned and worked 
by the Montreal Light, Heat, and Power Company, which 
company has the entire control of the electricity supply in 
Montreal. The number of consumers connected to their 
mains is 10,600 for lighting, 880 for power, etc., or, say, 
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5 5 per cent. of the population, as against 0'8 per cent. in 
Sheffield, though such comparisons, of course, are very 
approximate. In addition a large supply of energy is 
taken for street-lighting purposes and tramways, some 85 
million units being consumed per annum. The big motor 
load enables a very high load factor to be obtained, which 
averages 75 per cent. throughout the year. This is largely 
owing to the arrangement of charges, which are extremely 
low to very large customers, on condition that they take no 
current during the dark months between 4 and 7 p.m. 
This entails very simple changes in the working hours, 
quite possible to many trades, and, Mr. Fedden remarks, 
is wortby of more attention than it has yet received in 
this country as & means of reducing the overlapping of 
motor and lighting loads at the pesk time, which does 
much to keep up the capital cost and price per unit. At 
the Chambly station, 17 miles distant, the plant capacity 
is 17,000 kw. Current is generated at 2,200 volts two- 
phase, and by the use of specially connected step-up 
transformers is converted to three-phase 25,000 volts 
for transmission by overhead wires to the various sub- 
stations in the city, and from there it is distributed 
to consumers’ premises either two or three phase 
alternating or direct current and at varying voltages. 
The Lachine station, which is only five miles away from 
the city, has a total capacity of 6,000 kw. The current is 
dealt with in a similar manner as at the Chambly station, 
with the exception that as the distance for transmission is 
much less the pressure is only stepped up to 5,000 volta. 
The third station, which is situated 84 miles away, is 
owned by the Shawinigan Water and Power Company, 
who are under contract to deliver to the sub-stations of 
the Montreal Company a supply equal to 5,000 kw. To 
enable the owners of the power works to do this, special 
apparatus has had to be installed to bring the frequency 
into line with that used in Montreal. Three aluminium 
lines have been erected to transmit the current over this 
great distance at a pressure of 50,000 volts. In addition 
to the water-power plants the Montreal Company have 
several steam plants in the city which are kept in reserve 
in case of breakdown. These plants are capable of pro- 
ducing from 6,000 kw. to 7,000 kw. There are five sub- 
stations in Montreal, the three principal ones being tied 
together by means of a 2,200-volt tie line. At these three 
sub-stations the energy received from the generating station 
is transformed and converted to alternating current at 
2,400 volts, 63 cycles, two or three phase. Besides the 
supply to Montreal the Shawinigan works deliver electrical 
energy to other towns and villages. A novel feature with 
regard to the heavy transformers which are in use is that 
they are placed on small trucks and wheeled to their 
position, thus obviating the necessity of a crane in the 
transformer-room, and leaving overhead clear for the 
carrying of the high-tension wires. 


New Tramway Motor.—An account of the No. 93 
Westinghouse tramway motor, which retains the successful 
features of the No. 56 type, but is designed to meet 
increasingly rigid traffic demands, appears in the Street 
Railway Journal. The motor has a continuous capacity of 
50 amperes at 300 volts, or 46 amperes at 400 volts It 
will carry safely any loads within the range shown on the 
accompanying diagram, provided that the integrated heating 
effect does not exceed the heating effect caused by the 
continuous application of the above currents at the corre- 
sponding voltage. In a shop test at either of these loads 
the rise in temperature of the windiogs of the motor 
during an all-day run will not exceed 75deg. C., but it is 
calculated that in actual service the rise would not usually 
exceed 55deg., owing to the better ventilation. For short 


periods, such as the rush hours of service, the motor may 
be operated with loads in excess of its continuous capacity, 
and under these conditions a higher temperature will be 
reached, though still within safe limits. The poles have 
projecting tips which serve the double purpose of giving a 
proper distribution of magnetic field and retaining the 
field coils. The coils, which are formed of copper strap 
wound on the flat, are heavily taped, and repeatedly 
dipped and dried, and impregnated with special insu- 
lating compounds, rendering the entire coil moisture 
proof and practically indestructible. The armature 
core is made up of a soft-steel punchings, built up 
on a cast-iron spider. Air-ducts are provided between 
the punchings, which connect with ventilating spaces in 
the spider, this arrangement providing an excellent circula. 
tion of air. The commutator is of the straight-bar type, 
without neck. There are 135 bars of hard-drawn copper, 
specially insulated and built up and clamped on a cast-steel 
bushing. The commutator bushing is then forced on the 
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armature spider and securely keyed to it, preventing any 
vibration between the commutator and armature core. The 
brush-holders are of the sliding type, with shunts. Two 
cast-brass arms are fastened by insulated bolts to the 
upper frame. Each arm carries two spiral phosphor-bronze 
brush springs, each of which bears upon a brush. The two 
brushes are placed side by side in the slot, each extending 
half-way across the commutator. This arrangement reduces 
the inertia of each moving element, and allows it to follow 
the surface of the commutator very closely, avoiding any 
sparking due to “chattering.” The armature may be swung 
down with the lower frame, or retained in the upper part, 
rendering the interior of the motor perfectly accessible. 
To give access to brushes and brush-holders there is a large 
opening in the upper casting over the commutator. This 
opening is closed by a dust-proof malleable iron lid, which 
may be removed when conditions permit, with better venti- 
lation and consequent increase of capacity. The general 
performance of this motor, which has a nominal capacity of 
50 h.p. at 500 volts for one hour, is illustrated by the 
accompanying diagram, 
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ARMATURE WINDINGS OF THE CLOSE D-CIRCUIT 
TYPE. 
BY WM. CRAMP. 

SIMPLE OR SIMPLEX MULTIPLE-CirRcuIT WINDINGS. 
The Simple Gramme Ring. 

Without doubt one of the most beautifully simple 
inventions in connection with modern electro-mechanics 
was the idea of the ring winding, which is named after 
the great French pioneer: it forms a natural starting 
point for the discussion of other varieties of armature 
winding ; and, therefore, we will first consider its action 
in some detail. Fig. 1 shows a diagram of such a 
winding as applied to a four-pole machine. 

It consists of a series of spirals of wire, such as A, B, 
wound about an annular core, the last turn of the last 
spiral being connected to the first in regular order, so 
that the whole winding forms an endless helix. It is 
connected regularly to a series of commutator segments 
as shown in the figure, and because it is an endless helix 
it is called a ‘‘closed-circuit” winding, though this term 


FIG. L 


has no relation whatever with the external circuit 


connected to the brushes. 
Re-entrancy. 

Now all the windings which we are going to 
examine are similar in this respect, that they are 
endless, or (as it is sometimes expressed) they close 
upon themselves. 

A winding which closes upon itself is called a 
re-entrant winding. I come, therefore, to the first 
definition : 

An armature winding ts said to be re-entrant when it 
Closes upon itself; or when, irrespective of core or 
commutator, it forms an endless band. 

This definition, simple though it is, is a sufficient 
interpretation of the word re-entrant. It evidently 
implies, in the case of a single winding, that if the core 
upon which such winding is placed and the commutator 
to which it is connected could both bè dissolved out 
of, or removed from, the winding without otherwise 
disturbing it, and if the winding were then pulled, 
it would be found to consist of a single so-called 
endless band. Similarly, if a winding were ‘‘ doubly 
re-entrant,” and the same process were carried out with 
it, we should expect two separate and independent end- 
less wire bands tọ be the result. On this we base the 


notation ; which is used throughout in this work and in 
Parshall and Hobart, but which does not always agree 
with that found in other works. A singly re-entrant 
winding is denoted by a single band or circle, and a 
doubly re-entrant winding will therefore be denoted by 
two bands or circles. This system will be explained 
more fully presently, as well as multiple re-entrancy. 

Since the windings which we shall discuss here are 
all regular windings i. e., consist of a number of con 
ductors and connections quite regularly spaced around 
the armature—it follows that the closing of the winding 
upon itself must be such that it comes about naturally, 
not by some special connection inserted. There are 
cases where such special connections have been used, 
and with success, but they are to be avoided whenever 
possible as tending to destroy the symmetry, and so to 
set up the circulation of ‘‘ parasitic "* currents in the 
windings themselves. 
Position of Collecting Points or Brushes. 

In the example which we are considering (Fig. 1) 


Fic. 2. 


the winding passes sixteen times about its core before 
finally returning to the starting point. Calling such a 
section of the winding as that lying between A and B 
one spiral, we may say that there are sixteen spirals on 
the armature, and since there are four poles, we have 
four spirals per pole. Now let the direction of rotation 
of the armature and the polarity be as shown in the 
diagram. Then the induced electromotive forces are 
as shown by the small arrows where marked on the 
spirals, as at E, F, etc. In consequence at points G,, 
G,, etc., we have opposing and equal electromotive 
forces which are such that, if we arrange connections 
at these points, G, and G, will be positive with respect 
to G, and G, At points equally spaced around the 
winding then, such as 1, 2, 3, 4, etc., let connections 
be made to commutator sections as shown in the 
diagram ; then, from what has already been stated, 
brushes must be placed at the four points Hj, H,, Hg, 
H, H, and H, are positive brushes, H, and H, are 
negative brushes. We note that in passing certain 
points each spiral has the direction of its electromotive 
force reversed—that is, at each of these points two 


* By "parasitic " current we mean a current not essential to the 
proper function of the machine : such currents. usually flow round and 
round the windings themselves without passing through the external 
circuit, thereby causing a los of energy and performing no useful work 
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series of opposing electromotive forces meet. And 
these are the positions for the brushes, as is clearly 
shown in the diagram above. 
Number of Circuits in the Armature. 

If brushes H, and H, were joined we should have 
a circuit (H,, D, E, F, H,) in which the electromotive 
force acting would be as shown by the arrows, this 
electromotive force being that due to the action of the 
three spirals D, E, F. Exactly the same reasoning 
applies to a consideration of any other adjacent pair of 
brushes, such as H, H, or H, H,: hence in a section 
of the winding lying between adjacent brushes there is 
a definite electromotive force, and from the considera- 
tion of the direction of the electromotive forces thus 
spaced round the armature, it follows that alternate 
brushes may be connected together and gathered into 
one group, which in turn is connected to a positive 
terminal, the intermediate ones being similarly joined 
to a negative terminal as shown. In this way the 
winding with respect to these two terminals, T, and T., 
becomes a system of four circuits connected in parallel. 
This is not so readily seen from Fig. ı as it is from 


Fig. 3, where the armature winding is represented by 
the spirals and the brushes by the connections at B,, 
B, B,, B, T, and T, being again the terminals. By 
careful comparison Figs. 1 and 3 are seen to be similar, 
and Fig. 3 is exactly the same in effect as Fig. 4, 
which is clearly four parallel circuits of four spirals 
each. In practice, however, with a commutator, one 
spiral in each circuit is constantly short-circuited. 
Hence in Fig. 1 we only see three active spirals 
between any pair of brushes. 

Another way of expressing this division of the arma- 
ture into circuits is bv saying that, since the armature 
in Fig. 1 revolves while the brushes remain stationary, 
there always exists an average of about four coils 
between adjacent brushes. If T, and T, are connected 
bv some resistance, the electromotive forces in the 
armature will tend to set up a current: this current 
flowing, in the case of H,, part from B towards H,, 
and part from D towards H,, so that each positive 
brush has two paths connected to it. Similarly with 
each negative brush; and there are two positive brushes 
and two negative brushes connected in parallel : there- 
fore with respect to the external circuit. connected to 
T, and T, there are four paths rough the ermature in 


parallel. 


Stress must be laid upon the above effect: of 


having a plain Gramme ring placed in a four-pole field 
with four brushes, and it must be clearly understood 
from the very beginning that no system of connection 
between brush and brush alone can result in placing two 
ar more sections of the armature winding under different 
poles in sertes with one another with respect to the 
external circuit; and, therefore, if it were possible to 
add to any existing bipolar ring dynamo another pair of 
poles with the same number of lines per pole and two 
extra brushes, by no possibility would the electromotive 
force of the machine be increased: only the current 
which might be safely taken from it would be doubled 
by reason of the fact that two extra parallel circuits 
had been added to the armature. 


Importance of Electrical Balance. 

From Fig. 1 we can also see that the omission of 
one or more brushes always renders the armature either 
out of electrical balance or partly useless. Moreover, 
if the brushes be not placed symmetrically about the 
commutator, a lack of balance follows. Thus, if we 
imagine H, moved sufficiently far toward D, we shall 
presently have the electromotive forces at C and D 


Fic. 4. 


neutralising one another, the current from H, reduced, 
the spiral D carrying current in the wrong direction, 
resulting almost certainly in asymmetrically distributed 
armature reaction and parasitic currents flowing round 
and round the armature winding. Similar effects must 
ensue if the armature is eccentric to the field, so that 
in these armatures, central position in the bore and 
regular connections to the commutator with carefully 
adjusted brushes are of the greatest importance. 


( To be continued. ) 


DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 


BY W. E. WARRILOW, A M.1 E E. 
(Continued from page 51. 


Mesers Sicmens Bros. and Co. make a rather interesting 
oil switch, illustrated in Fig. 11. This depicts a two-way 
type, but the configuration of the oil-bath for the single 
way can be seen by the dotted lines. The bridging piece 
in this case is a single swing lever depending from the oil- 
tank cover, and engaging with a fixed contact hanging down 
from a similar position. The terminal of the swing link is 
fixed into an. insulator, and fitted with a rubbing contact 
clip which engages with a sector forming the half of the 
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clip casting of the swing link. A spindle passes through | can be arranged at the back, some distance from the 
the box carrying the switch pieces for the three phases on | board, Wherever the high -tension portion may be 
an insulating sleeve, and a handle is fitted at the outside | placed, however, the same principle of isolation is 


Fie. 11.—Box Oil Switeh (Siemens Bros.). 


for direct operation, or a lever and links for distance control. | adhered to by placing a brick wall between the 


A spring lever with a roller fitted ensures the switch | dangerous parts of the gear and the operator. 


In the 


remaining in either the on or off positions. An automatic figure the iron door is shown removed from the first cell, 


release is provided if required. 

Messrs. Cowan and Andrews, who bave done so much 
for reverse-current devices for alternating and direct current 
circuits in this country, contend that electrical and pneu- 
matic control introduees a risk of failure to be avoided if 
possible. They accordingly advocate direct mechanical 
contro], and where this is not possible, electrical control 
at low voltage. Fig. 12 illustrates their lay-out for 
a high-tension switchgear, and from this it will be 


| 


green STER — d» 
FIG. 14—Distance Control Lever-Operated Gear (Cowan-Andrews). 


noticed that the operating panels are fixed upon a gallery 
and the high-potential fittings installed below, each section 
being enclosed by 4gin. brick walls, with substantial iron 
doors affording access to each cell. It is not essential that 
these fittings be placed below the operating board, as they 


and the high-tension switch withdrawn for inspection. 


FIG. 15.~Control Arrangements for Box Oil Switches (General Electric N. . A.) 


Traversing rods are temporarily fitted for withdrawing the 
switch, but when in position the switch cannot be removed. 
On generator panels the synchronising transformer is placed 
immediately below the switch in the brick cell, and a ledge 
at the front side prevents the oi] from spreading should it 
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boil over for any reason. The bottom of the cell is filled 
with sand to absorb any escaping oil. The oil switches are 
operated by bell cranks and levers passing through the back 
wall of the cells, thence through the gallery floor to the 
back of the operating board. There are no fuses either on 
generators or feeders, the former being fitted with Andrews’s 
reverse-current release and the latter with a maximum- 
current device. The reverse-current release may be 
described somewhat in detail as it operates on an entirely 
novel principle. The main current so deflects the magnetic 
induetion in a small transformer, that if a normal current be 
flowing, a secondary coil on the same transformer is excited 
which in turn excites a coil tending to hold the circuit-breaker 
catch “closed.” A reversal of the main current excites another 
coil which tends to release the catch, and in this way a 
itive pull, definite and strong, is obtained. By this 
evice relay circuits, wiring, and small batteries are dis- 
pensed with. By putting red and green lamps into the 
circuits of the respective coils, the condition of the switch- 
ing device is readily indicated beyond all chance of error 
on the part of the switchman. The relative brilliance of 
the lamps also serves to denote approximately the load on 
the particular unit. Referring again to Fig. 12, it will be 
noticed that there are two rows of cells placed back to 
back, a passage being left in which mechanical gearing can 
be inspected. The automatic release gear and current 
transformers, enclosed in iron cases, are fixed in this 
passage, while the cables are brought up into it from a 
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ment nee suitable for either generator or feeder circuits. 
The control board is mounted separately on a gallery, and 
directly behind the board is a wall completely dividing 
the operating gear from the high-pressure portions. In 
case of fire this wall isolates the operator and the control 
board, and it may be the engine-room wall or a division 
built up in the switch-house. The control board is merely 
a number of marble or slate slabs in an iron framing staged 
out from the wall, and accommodating on its back the 
exciter bars and field-breaking resistance. The field rheostat 
is mounted on the back of the dividing wall and geared 
through chains and spindle to the regulating handwheel. 
The only physical connections between the high-tension gear 
and the control board are the low-tension instrument and 
relay leads and the rod for operating the high-tension 
switch. 

The high-tension gear comprises à wall with two working 
faces. On that facing the control board, starting from the 
bottom, are mounted the cable-dividing box, the instrument 
aud relay transformers, and the oil switch. "The latter is at 
the top, and divided from the transformers by a heavy 
stone slab, with insulated bushes for the connections. A 
heavy guard plate is fixed some distance above the oil 
switch, and the connections therefrom pass to an insulated 
connection fixed in and through the wall. From a corre- 
sponding position on the opposite face the connections 
descend to a section switch and thence to the 'bus bars. 
Where leads of opposite phase pass through the bus-bar 
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Fic. 14.—Lay-out for Box Oil Switches (Witting-Eborall). 


conduit under the floor. Each conductor is passed through 
its own current transformer, and thence to its particular 
switch in its own individual cell. In the opposite passage 
to be seen on the left the bus bars are carried longi- 
tudinally in stone cells immediately above the oil- 
switch cells. They can be readily inspected from this 
passage, and section switches are fixed where required 
in the lengths of bar. These switches are placed 
each in a separate cell accessible from the same passage, 
and are worked! mechanically from the main operating 
panels. The isolating of these switches precludes al 
possibility of any arc, started at switch opened in error, 
spreading to the bus bars. Rheostats and low-tension 
exciter gear are placed behind the operating panels, alter- 
nately upwards and downwards, to economise space. In 
designing this gear the makers have had in mind the 
destructive effect of breakdowns, and endeavoured to 
confine this to its source without fear of spreading to 
other apparatus. 
LAY-OUTS FOR MECHANICAL CONTROL. 

In Fig. 13, methods of operating the oil-box switches 
previously mentioned are clearly shown, and each emphasises 
the flexibility of the system. In no case is the operating 
handle placed above the switch, though the reverse is done 
for obvious reasons. The switch can, of course, be placed 
below the operating board in a cellar or basement, but such 
a ing is not to be recommended. 

A t ical lay-out for the switches shown in Figs. 8 
and 9 (Wisting-Kborall) is depicted in Fig. 14, the arrange- 


chambers, they are enclosed in insulating tubes. Feeder 
connections from the same bars are brought back through 
the wall to a switch and cable box on the opposite side and 
in line with the generator switches. A lay-out similar to 
the foregoing is equal to a normal capacity of 2,500 kw. 


r panel. 
and (To be continued.) 


TRAMWAY OVERHEAD EQUIPMENT MATERIALS.* 
BY H. M. SAYERS, M.LM.E, MEMBER. 


This audience is well aware of the general purposes to 
be fulfilled by a satisfactory overhead equipment, but to 
make an orderly study it is necestary to commence by a 
brief analysis of the mechanical and electrical conditions 
which must be satisfied in order that the structure may 
serve its purpose with the maximum economy and efficiency. 
The necessity of studying appearance should not be a 
serious addition to the primary engineering necessities, for 
the appropriate use of materiale and obvious adaptations of 
means to ends satisfies the æsthetic as well as tbe practical 
sense, and where incongruity with architectural and natural 
beauties is the danger, unobtrusiveness will probably give 
better results than any elaborate attempts at ornament. 

The first mechanical condition to be satisfied is evidently 
that of safe and stable support. The trolley wire has to 
resist, in addition to the atresses on a suspended wire, the 


* Paper read before the ‘Tramways and Light Railways Association. 
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repeated upward thrust of the trolley pole and the friction 
of the trolley wheel. The attachments are exposed to 
reversed stresses of the nature of blows in both vertical and 
horizontal directions, and the wires being necessarily carried 
at a distance of several feet from the poles, any unbalanced 
longitudinal stress produces considerable couples upon the 
supporting structure. The second mechanical condition is 
that im by the function of the trolley wire as a sus- 
pended guide or rail for the trolley wheel to run on. This 
condition resolves iteelf into a necessity to follow the general 
lines of the rail track in plan—with some maximum per- 
missible lateral deviation, and some maximum permissible 
change of horizontal direction at points of support. The 
permissible limits in both directions depend upon factors 
outside the overhead structure, some of them being the 
type of trolley boom and wheel, the size and speed of the 
cars, the radii of the curves, and the lay-out of junctions 
or other special work The effects of wind and snow are 
of relatively small importance as regards trolley wires, but 
must be given full weight in the erection of guard wires. 
The electrical conditions to be met affect the mechanical 
struoture in so far as they prescribe the size and weight 
of the trolley wire, the necessity for efficient insulation 
being constant. 

Time wil not permit of more than quite general 
referenees to questions of design and erection of the line, 
excepting as they may affect the choice of materials aud 
design of parts. I therefore take the different items of 
material in an order which is intended to be logical and 
consequent. The trolley wire comes first, its support and 
proper position being the principal object of the whole 
work. The stresses on all the supporting structure are 
evidently functions of the size and weight of the wire used, 
and to keep down the size, weight, number, and expense of 
supports the wire should be chosen as small as will serve 
the designed purpose. It is easy to show that there is no 
electrical necessity for using any wire larger than No. O 
S. W. G. (‘324in. diameter), where the trolley wire is fed as 
usual from underground feeders at half-mile intervals, unless 
the traffic is extremely heavy. But on suburban or inter- 
urban lines carrying an infrequent service it may be necessary 
to avoid the expense of underground feeders, and to employ 
heavier trolley wires, or, preferably, overhead  feeders. 
Heavy traffic, especially over curves of short radius, may 
also afford a reason for tbe use of larger wire in order to 
increase the life, and remove the risk of breakage on 
account of heavy mechanical wear. The most economical 
size of trolley wire to employ in any particular case is thus 
mainly a question of its life as a mechanical wearing part, 
the cost of renewal and the loss by scrapping having to be 
put against the capital expenditure. But it must not be 
forgotten that & heavier wire involves heavier poles and 
other supports, the cost of wbich must be properly brought 
into the account. The conditions are too complex, and at 
present too little determined by experience, to admit of 
the formulation of any general rule, but it is probable that 
where the conditions are very severe it is better to employ 
one of the harder bronze alloys than a copper wire of 
larger size. One reason for this is that the wearing 
qualities of hard-drawn copper wire are not directly pro- 
portional to its weight, the hardness diminishing from 
circumferenee to centre. This is well shown by the fact 
that the Post Office specification for such sizes as Nos. 12 
and 14 calls for a breaking strain of 28 tons per square 
inch, whilst the usual trolley wire specification is equal to 
22 tons, over 20 per cent. less. The effective thickness of 
the hard skin varies with the details of the manufacturing 
process, and very little seems to be known about the 
subject by users; but, from the behaviour of trolley wire 
under long wear, it seems probable that the hard- 
ness diminishes gradually, and, up to such sizes as 
No. 0, & considerable thickness is appreciably hardened. 
It is also possible that the rolling of the trolley 
wheel bas a further hardening effect, but where the 
wheel rubs or grinds, hard abrasion removes the hard 
exterior, and the softer metal inside is soon reached. On 
these facts it is clear that a material that is hard right 
through should be preferred. Very little experience with 
these bronze wires has been made public, and as some are 
brittle and some pit badly under arcing, they should not be 
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extensively adopted without trial. They are all of higher 
electrical resistance than copper, and therefore require feed- 
ing at shorter intervals if the traffic is heavy. The mechanical 
and electrical qualities required in trolley wire are well 
known, easily verified by test, and readily complied with 
by a considerable number of makers. Very high tensile 
strength should be regarded with suspicion as probably 
indicative of brittleness, and bending and falling weight 
tests should be made in such cases. 

The next point in order after the size of the wire is its 
position in relation to the track; the choice lies between 
side and central wires. There is sometimes a conflict here 
between the claims of good working and the supposed 
intereste of appearance, but the prejadice against span wire 
construction is happily dying out, and it is unnecessary to 
enter into any elaborate argament before this audience to 
show why and how the centre wire gives the best working. 
Assuming that centre wiring is adopted, the approximate 
position of the wire is given at once by the centre lines of 
the tracks, asshown on the permanent-way plans, or asactualy 
laid. There are sometimes material differences between track 
plans and execution, and it is often wasted labour to plan 
out overhead work in full detail from construction plans. 
It is far better to let the permanent-way construction 
get a good long start of the overhead ; then pole positions 
can be laid out from the actual track centres, and the 
overhead work can be carried through continuously, and 
with the certainty of correct position. As overhead work 
does not take more than a fifth of the time required for 
track construction, there need be no difficulty in arrang- 
ing for practically simultaneous completion of the two. 
Although exact positions cannot be taken from per- 
manent-way plans, the number and size of poles and the 
general arrangements can be got out sufficiently well to 
order all necessary materials in good time. The maxi- 
mum distance apart of supports is settled by the Board 
of Trade regulations at 40 vards; on straight lengths 
there is no reason for diminishing this, and it ie, there- 
fore, taken as the standard. But at curves, junctions, 
and termini the positions of poles have to be carefully 
considered, and so arranged as to take the longitudinal 
pulls of the straight lengths or tangents as directly as 
possible, to hold the trolley wire closely and firmly to 
the required curves, and to hold “special work” to its 
correct place. There is often but a limited choice for 
pole positions, especially at junctions where streets cross, 
and in all such cases an accarate large scale survey 
should be made, the trolley wire and special work laid 
down on it, and the best arrangement of span and pull- 
off wires that will suit the possible pole positions worked 
out The labour of drawing several alternatives will be 
well repaid by the workmanlike and satisfying appear- 
ance of the completed work, and by the absence of 
working troubles. 

One essential point at these places is to anchor the 
straight lengths as directly as possible to a heavy pole. If 
such a pole can be placed at the intersection of the tangents 
it can take both anchor wires. The ende of the curves 
should also be anchored in the usual way. This anchoring 
is very important, because it makes the straight lengths 
and the curve work mutually independent, the span wires 
are not distressfully pulled out of line, and the pull-off 
wires intended to shape the curve have not to take 
indefinite components of the pull of the straight lengths. 
Most important of all, if any accident happens to the over- 
head work on either the curve or one of the straight 
lengths, its effects will be stopped by the auchoring. 
Anchoring is also necessary at section insulators, and it is 
advisable to anchor every quarter of a mile, even on a 
perfectly straight line, in order to localise the effect of a 
trolley wire breaking. Termini, curves, and junctions are 
the keystones of the whole structure, and when the pole 
positions at these places have been worked out, the tangents 
between have only to be divided up into equal lengths of 
as near 40 yards as circumetances permit, but never exceed- 
ing that distance. Side poles with brackets can rarely be 
used to carry wires central to the track, as the bracket 
arms would be unduly long; the choice lies between span 
wires and central poles. Where there is room central poles 
have certain advantages, especially that of neat or even 
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ornamental appearance, and their cost is somewhat less 
than that of span-wire construction. But as the clear way 
between the tracks has to be from 2ft. to 2ft. 6in. wider 
to give the regulation clearance between cars and standards, 
the total cost to the tramway undertaking is rather 
increased than diminished. They also have to be lighted 
sometimes at the tramway expense. To other traffic in a 
busy thoroughfare central poles are a nuisance and a 
danger, but where streets of magnificent width relatively 
to the trafic on them exist, the disadvantages may be 
inappreciable. On even slight curves centre poles are 
insufficient, as there is no means of pulling-off the 
outside wire, and if side poles are added for that purpose, 
they look very odd. 

Feeding pointe have also to be reckoned with in laying 
out pole positions. The best way of cutting up the work 
into half-mile sections will depend upon many local con- 
ditions, but one constant consideration is to arrange that a 
fault on any section shall have a minimum effect upon 
the whole service, and, consequently, sections frequently 
terminate at junctions. Section insulators should be kept 
out of the junction epecial work, and, where this is complex 
or important, it is best to insulate it on all sides and feed 
it separately. Section insulators should not be put on 
curves, or on steep gradients. If the central wire has been 
decided upon, span-wire construction will be the prevailin 
type, excepting where central poles may be possible aad 
preferred. It is just possible in some cases to carry a central 
wire from a side pole and bracket-arm. In the case of a 
double line these will be required on each side of the 
street, and it is hard to see what is gained in appear- 
ance by the substitution of two sets of bracket 
arms for one set of span wires. The bracket arms are 
much more conspicuous and the construction more 
expensive. Span-wire poles will be set out in pairs opposite 
each other on straight work, but on curves more and 
stronger poles are needed on the outside or convex side 
of the road than on the concave side, the pull of the trolley 
wire being centripetal. Bracket-arm poles should always 
be on the outside or convex side of the road. 

Having arrived at the pole positions, the next point to 
determine is the strength of pole to be used in used in each. 
Generally speaking, ree grades of strength will suffice. 
The Engineering Standards Committee has recently issued 
a standard specification for tubular tramway poles in which 
the three strengths are classed as light, medium, and heavy, 
and the strength defined by the loads needed to produce a 
temporary deflection of 6in. and a permanent set not 
exceeding jin. under conditions fairly representing the 
working loads. The temporary deflection load may be 
regarded as the maximum safe working load, and the 
penes set load as marking the commencement of danger 

y deformation. The loads are as follows : 


Olass of Load for temporary Load for permanent set 
. pole. deflection of ein. not exceeding jin. 
Light ....-............ q760lb. — ereessssceceeseee ,0001b 
Medium 1, 250 ld . 1, 750lb. 
Heavy. „ 2000l b. 6 cm 2, 5000 b. 


The light poles will naturally be chosen for straight line 
work, the medium serve for pull-offs on moderate curves 
and for feeder poles, and the heavy for anchor poles and for 
carrying heavy special or curve work which involves resist- 
ance to the direct longitudinal pull of trolley wires. 
Occasionally heavier poles than the standard “ heavy ” 
class may be needed, but these occasions are rare, and may 
often be avoided by dividing the load between two “heavy” 
poles. The choice as between sectional and taper poles is 
mainly one of taste and price. That the appearance of a 
pole of uniform taper is better than that of a pole built of 
three lel sections is a general opinion. At present, for 
equivalent mechanical tests, taper poles to standard dimen- 
sions are dearer than sectional poles, and somewhat heavier. 
The absence of the swaged joints is put forward as a 
mechanical advantage, but it is very rarely found in practice 
that a sectional pole fails at the jointa. lt taper poles are 
used, it is desirable to have them solid rolled, as a lap weld 
the whole length of the pole may prove a line of weak- 
ness Solid rolled tube is an improvement iu sectional 
poles, but there is not a great risk of poor welds in these 
comparatively short lengths, and if the joints are set 
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at 120deg. in plan, as they should be, the pole as a 
whole will show no line of weakness. Wooden poles . 
have been very little used in this couutry, but are 


somewhat extensively employed in the United States 
and some Continental countries. They will rarely be 
tolerated in town work here. Wooden poles should be 
chosen to give the same temporary deflection as would be 
called for in steel poles. As this depends upon stiffness, it 
will generally be found that very thick timber is necessary, 
and the poles will have a stumpy and heavy appearance. 
The first cost will generally be lower than for steel poles, 
but the ultimate economy is somewhat doubtful, and should 
be considered with full Know ode of the special conditions, 
especially the probable life of the wooden pole in the local 
soil and climate. In any case the poles should be creosoted 
to the Post Office specification, and they should not be set 
in concrete. Lattice poles can be p d and are some- 
times used on the Continent. "They are said to be cheaper 
than tubular poles of equal strength, but are very ugly, 
and it is probable that the painting necessary to preserve 
them from rapid corrosion in this climate will neutralise the 
initial saving. | 

The type, positions, and sizes of poles being settled, the 
intermediate supporta between poles and wires claim atten- 
tion. The choice lies between span wire and bracket arms, 
bat it is frequently necessary to use both constructions in 
different parte of a tramway network. If the central wire 
has been chosen, span-wire work will generally predominate, 
but there are many exceptions, especially on systems which 
are mainly composed of single lines with turn- outs. 
Where bracket arms are employed it will be wise to use 
the short span-wire arrangement generally known as the 
“ bowstring.” The older construction, in which the hanger 
is clamped directly to the bracket arm, is probably obsolete. 
The rigidity of the attachment is a serious evil, imposing 
upon the hangers and the trolley boom a considerable 
blow, detrimental to every part, especially to the insula- 
tion of the hanger and clamp. It may further be ssid 
that it is not possible to provide a satisfactory ent 
insulating sleeve for the clamp in this climate, all materials 
tried, so far, failing in a comparatively short time. The 
“ bowstring” suspension is an improvement, but it is still 
far more rigid than the span wire, and, therefore, results 
in ter wear of wire and trolley wheels, and in 
deterioration of insulators, besides leading to de-wiring 
at speeds much lower than can be run with safety on 
span-wire work. This detrimental effect of rigid or semi- 
rigid attachments is sometimes overlooked, or the true 
cause is not recognised, although it is simple enough. 
The trolley wheel of a moving car presses the trolley wire 
upwards with a force which usually equals or exceeds half 
the weight of the span of wire. At the centre of a span 
it will therefore lift the wire considerably, possibly to the 
height of the points of support ; from the centre onwards 
it is, however, depressed with 5 rapidity, as the 
stiffness of the wire comes into play, and will be below the 
level of the ear some distance before it arrives there. It, 
therefore, meets the rigid ear while rising rapidly, and delivers 
a blow the force of which is the product of the effective 
mass of the whole boom and head and the square of its 
upward velocity. At some speeds tbe rebound wil take 
the wheel flanges clear of the ear and, if there is any side 
pressure, de-wiring results. The noise and the flash 
invariably seen on the passage of trolley wheels under 
bracket-supported hangers demonstrate the correctness of 
this explanation. After passing the ear the wheel at first 
descends, but soon commences to rise again up to about 
the middle of the next span. Ite path is therefore a 
wavelike one with a high crest in the middle of each span 
and a small steep one at each ear. Besides the effect of 
the blow upon the ear, the insulating materials, and the 
trolley wheels and boom, the wire is worn by arcing and 
damaged by bending. It is, therefore, not extraordinary 
that failures of insulators and breakages of wire at ears 
are more common on bracket than on span-wire work. If 
bracket-arm construction is used, the bowstring should be 
made as long as practicable in order to get the maximum 
flexibility. The flexibility of a span-wire construction 
greatly reduces the blow upon the ears, as the span wire 
also rises to the trolley pressure, and the ear more readily 
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aligns itself with the wire, but, at high speeds, the effect 
is quite perceptible, and, for railway speeds, the longi- 
tudinal suspending wire carrying the trolley wire by 
hangers at short distances and so approximating to a 
system with a constant vertical rigidity from point to 
point is essential. 2 

Span, bowstring, and pull-off wires are generally of 
galvanised steel, but in many towns this material has but a 
short life on account of atmospheric pollution, and in such 
cases phosphor or silicon bronze wire should be used. "This 
applies equally to guard wires and their supporte; which- 
ever is used the metal parts of the suspension fittings should 
be of similar metal There is no means of preventing 
galvanic corrosion where dissimilar metals are in contact, 
and such contact should be avoided. The use of iron 
insulated bolts screwed into brass ears is almost universal, 
and freqaent trouble results at this point. Gunmetal bolts 
would be better, but there is some difficulty in getting them 
made. The size of span wire should not be less than 
T/a S. W. G. There seems no reason for using larger wire, 
but such use is quite common even up to the monstrosity 
of 1°/ This wire should have a breaking point equal to 
from 35 to 40 tons per square inch after stranding; the 
galvanising should be carefully examined and tested in the 
manner prescribed by the Post Office. Galvanising that is 


originally defective, or that cracks and peels off in erecting, 


is useless; the wire will rust through at the unprotected 
points in & brief period. To secure the wire at the poles, 
it should be laid around a horse-collar thimble of size 
proportioned to the size of strand, and properly bound with 
galvanised charcoal wire—not twisted up. Better than the 
thimble is a shackle or reel of porcelain with a central hole to 
. take the atrap bolt. Porcelain is a far better, more durable, 
and cheaper insulator than any of the compounds used in 
turnbuckles, globe strains, etc. There is no need to provide 
any tension adjustment at the ends of span wires—insulated 
turnbuckles, Brooklyn strains, etc., are quite unnecessary, 
and represent wasted money. With a dynamometer on the 
drawvice, or by the measurement of the sag from the 
ground, span wires can be put up with the greatest 
uniformity, and the cercainty that the trolley wires will 
be carried at their correct level. This level can be checked, 
if desired, by loading the span wires at the correct points 
with weights represent the working load, but this only 
needs to be done once for each width of street. 

Bracket arms are generally made of 2in. steel steam tube 
either screwed or expanded into a socket on the pole clamp. 
These arms are often much too long for safety. A 2in. 
tube 12ft. 6in. long, fixed as a cantilever, and loaded with 
the weight of a span of trolley wire and the suspension 
fittings, is very near its breaking point. Lounger arms are 
therefore entirely dependent upon tie-rods. The longer the 
arm the less efficient the tie-rod, owing to the more acute 
angle between the two members. As generally made, tie- 
rods are pulled up by a nut, so that their effective strength 
is the resistance of the threads to shear. Bracket arms 
18ft. and 20ft. in length are therefore extremely unsafe, 
having practically no margin of safety. It ie better 
to, use eye-ended tie-rods and dispense with nuts, and 
no real difficulty arises in erection if the clamps are 
fixed at measured distances, so that the brackets and tie- 
rode make the correct calculated angle; but if adjustment 
is.necessary it is best provided by a long, solid, right-and- 
left-threaded sleeve fitting the two parts of the rod like a 
rigging screw. Struts are usually inapplicable, but if the 
scrollwork can be made to give some support, so much the 
better. Bracket-arm pole bapi should be of substantial 
length and a good fit on the pole by internal fitting rings 
at topand bottom. The bolts should fit through long bored 
sockets in the planes of the fitting rings, and be kept close 
in to the poles. The socket receiving the arm should be 
of ample length and well thickened out to the body of the 
clamp. In fact, in designing bracket arms and their fittings 
the stresses and strains should be calculated out as fora 
loaded cantilever, ignoring the tie-rod, but adding 50 per 
cept. to the dead weight to allow for the rolling load and 
its hammering effects. Then the tie-rod and ite fastenings 
should be designed to carry the same load safely. Malleable 
cast iron ie the best material for pole and bracket-arm 
clamps and bowstring brackets. These last are often too 
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short to give proper clearance, and are spaced too close on 
the bracket to give the elasticity so desirable. They should 
be pinned or otherwise secured so that they will not slide 
along the arm. Porcelain shackles should be used as the 
secondary insulation of bowstrings. 

On straight work the straight line hanger is the best 
insulated fitting, but on curves, and wherever there is a 
probability of lateral pressure on the wire, the pull. off 
pattern must be used. The caps of these should be provided 
with some form of locking device, and a soft-leather 
washer should be placei between the head of the insulated 
bolt and the cap. The insulating material on the bolts is 
far from perfect. The compounds are trade “secrets,” but 
very slight investigation shows that shellac is the insulat- 
ing and consolidating element in nearly all. Mica, asbestos, 
and other mineral substances add some toughness to the 
mass, but its mechanical qualities are generally poor. 
Whilst new the insulating qualities are very good, but in a 
short time the atmosphere deposits dirt on the exposed 
surface, and sooner or later in damp weather a trifling 
leakage of current chars the eurface and breakdown speedily 
follows. This should not happen if the secondary insula- 
tion remains good, and if porcelain is used, such break- 
downs are very rare, because a porcelain surface does not 
char with a small crecping leak, it dries up, and the leakage 
ceases. A somewhat tough vulcanite has been introduced. 
Valcanite has bad extensive trials in telegraph practice 
and obtained a bad reputation. Tramway conditions 
are less favourable to its permanence. This matter is 
a really serious one, and the insulated bolt is probably 
the most unsatisfactory item of the whole overhead 
equipment. The cure may be found in redesigning the 
arrangement in such a way as to remove the insulator 
itself from so trying a position, but there are obvious 
difficulties. The usual practice of keeping the two 
trolley wires for up and down directions 5 
lated and separately fed is highly advantageous. But at 
junctions this becomes very difficult. Insulated orossings 
are a variety best avoided, and, as above stated, the 
best course is to feed junction work "e the next 
best thing is to feed it through one wire only of one of 
the junctioning lines, and to insulate the junction from 
all the otber wires. In bowstring suspensions care should 
be taken to provide ample clearance above the cap of 
the hanger. Sometimes only a small fraction of an inch 
is left between the cap and the bracket-arm tube, with 
the result that at every passage of a trolley wheel the 
hanger strikes the arm, damage soon resulting. 

The soldered ear is the best form of attachment for the 
trolley wire. Many patterns of mechanical ear have been 
devised and tried, but it is hard to see how any mechanical 
clip can give equal security without adding to the effective 
diameter of the wire on the arc in contact with the wheel. 
The use of wire of figure 8, or grooved section, makes the 
mechanical ear satisfactory, but such wire is at once more 
expensive and more troublesome to erect, so that the 
balance of advantage remains with the soldered ear. The 
metal used for ears should be a tough bronze or gunmetal, 
and careful inspection after machining is necessary to 
eliminate defective pieces, as the castings are somewhat 
apt to show blowholes and other weak places. The groove 
to receive the trolley wire should be milled to a hundredth 
of an inch larger diameter than the wire, and should come 
to a sharp edge. It is doubtful whether the small luge, 
which it is usual to provide at the ends of the ears for 
hammering over the wire, serve any useful purpose. They 
sometimes hold up a wire that has not been properly 
soldered until traffic commences. Fifteen inches is the 
minimum length of ear for straight work. The tendency 
is to increase the length up to as much as 24in., but the 
advantage seems doubtfal. On curves longer ears are neces- 
sary, and by bending them to a proper radius the change 
of direction of the trolley wheel is much smoothed. 
Unfortunately, curved ears tend to pull into angular sha 
with use. There seems no good reason why they should 
not be cast curved with lateral webs to impart stiffness. It 
would not be necessary to use many different radii, as the 
varying radii of the track curves should be met by the 
use of a larger or smaller number of pullofis, with a 
standard deviation at each. Splicing ears should not be 
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needed in building a new line, but are necessary for repair 
work. They are rarely well designed, the wire ends havin 
to be bent too sharply, and some patterns are provid 
with foolish little steel set screws, that invariably set fast 
and break off. Anchor ears should be provided with stout 
eyes of rounded section, to which the anchor wire can be 
secured without bending to a dangerously small radius. 

Section insulators present a combination of difficulties, 
and in selecting a pattern both mechanical and electrical 
considerations must be studied. The pull of the wires has 
necessarily to be transmitted through insulating material, 
and it ought to be so transmitted as a straight pull without 
any binding or twisting component. This is inconsistent 
with the necessity for allowing a straight level path for the 
trolley wheel. Hence the best designs are but compromises, 
and the worst may be guaranteed to break down within a 
few months, The terminating arrangements for the wire 
ends need the same easy curvature as in splicing ears. It 
is better to dispense with set screws for securing either the 
feeder cable or the trolley wires and to have tinned socketa 
or grooves into which they can be soldered. The air- 
pattern is probably better than that with a gap stick, but 
there should be two distinct air-gaps, and an insulated 
running piece between them to prevent an arc being drawn 
in the event of an earth on one wire. Gap sticks of 
lignum vite have been found to wear smoothly and give 
a regular life. Section insulators are very heavy, and savin 
of weight is a merit to be fully credited. Easy and rapi 
5 is another virtue which will be appreciated 
when the line is at work. The sweating of the connections 
is not inimical to this, because; knowing that it has to be 
done, the fire-pot and bit will be ready, but a rusted-in set 
screw cannot be calculated for. 

Junction special work fittings also require careful selec- 
tion. For central wires and rigid trolley heads the frog 
makes a satisfactory facing point, provided that it is 
properly set with reference to the track points and the 
lengths of the cars and trolley booms. Even with swivelling 
trolley heads frogs will work fairly well if the wire is 
approximately central, but for sides wires, switches with 
movable tongues should always be used in the facing 
direction. Frogs will work on side wires in the trailing 
direction, but must have deep cheeks and grooves to 
take the wheel flanges, as there is a considerable centri- 
fugal force tending to de-wiring, and automatic or spring 
switches are preferable. Crossings are apt to give more 
trouble than frogs or switches. The greatest care should 
be taken to get them of the correct angle to suit the 
track crossing, but as the angle is also affected by the 
lengths of car and trolley boom, the junction should be 
drawn to ecale, a template of the car and trolley boom 
fitted to it in successive positions to ascertain the best angle 
and position for the crossing. Even with a central wire 
there must be a lateral pressure on the trolley wheel taking 
the junction curve, so that guidance by the flanges across the 

p is n A swivelling trolley head adds largely to 
trouble at crossing by its liability to turn while crossing 
the gap, and this liability is aggravated by any considerable 
side reach. At junctions on single lines it is best to use 
only a single trolley wire and thus avoid the use of cross- 
ings, especially if swivelling heads and side wires are used. 
It involves the use of three automatic switches, but these 
give much less trouble than one crossing. All these fittings 
should be so designed that the trolley wires need not be 
cut when fixing them, and so that they can be securely 
held by pull-off and span wires to their positions. 

Feeding arrangements are usually classed with the over- 
head equipment, the feeder work terminating with the 
thimbles entering the 'bus-bar terminals. As regards the 
feeder pillars, the best advice is to make them as big as 
will be tolerated. Even at this they are pretty sure to be 
awkwardly cramped. Opinions and practice are divided 
between cylindrical and rectangular shapes. Perhaps it is 
largely a matter of taste. The cylindrical pattern gives 
the largest amount of useful space for the ares covered and 
for the weight of the casting, and has the practical 
advantage that when opened the panel is somewhat more 
accessible. On the other hand, the fitting of the curved 
doors is not so good a job as with the flat-sided pillar, and 
When the doors are closed there is less clearance between 


them and the live parts. Provision should be made for 
ventilating the pillars without permitting the entrance of 
rain or snow; the bottoms should be filled in over the 
concrete with a thick layer of pitch or bitumen, and all 
leading-in pipes stoppered. The safest kind of panel is a 
cast-iron frame, into which are cemented porcelain insulators 
carrying the live metal-work, the frame being itself carried 
from the sides of the pillar by oil insulators. It should be 
easily removed for replacement by a new panel. All the 
cable connections should be made on one side of the panel, 
the switch fittings being on the other. Plain quick break 
switches are frequently used and answer most purposes, 
but, where a number of feeder pillars are fed by one cable 
feeder, the use of switch fuses, such as the Bates pattern, 
will sometimes isolate & faulty length of trolley wire and 
avoid the stoppage of all the sections served by the feeder. 
As these switch fuses are not dearer than quiok-break knife 
switches, and have no troubles of their own, they should be 
chosen, although in most cases the feeder circuit breaker 
will outstrip the fuse. 

All cable ends should be terminated with corrugated 
porcelain stoppers suitably sealing the dielectric. A kicking 
coil and lightning arrester are necessary to protect the 
underground cables. Three or four kinds of arresters are 
in use, and there is not much to choose between them. I 
think the Garton is perhaps the best. They all get blown 
to pieces occasionally, either by a lightning discharge or 
the short set up by it. Telephone fittings are generally 
included in feeder pillars. They should not be fixed on the 
switch panel, but quite separately, and surrounded by an 
earthed metallic frame to protect them from leakage. The 
same treatment is best for the pilot wire terminals that 
may be provided. Telephones do not thrive in feeder 
pillars, and there is rarely any room for them. The pro: 
vision of a socket box into which the cords of a portable 
set may be plugged is therefore the best arrangement. If 
fixed telephones are thought essential they should be placed 
in separate pillars, or in boxes secured to the poles, The 
side feed cables from the feeder pillars to the trolley 
wires are often troublesome; the trying conditions and 
their importance are such as to warrant careful design 
and erection. In many cases small holes are drilled 
through the pole underground and above the span-wire or 
bracket attachments, and the unfortunate cables threaded 
through these holes with the slight protection of a wooden or 
fibre bush. It is impossible to tell how sharply they may be 
bent, or how much they may have been strained in the 
process, but experience shows that they are frequently 
damaged, and have in consequence but a short life. Their 
replacement, in case of need, is a particularly tedious and 
exasperating job. The following has been found a good 
method of dealing with this matter. An oval hole about 
din. by Sin. is cut in one side of the pole about 1ft. below 
the ground level, and a special quarter bend of in. pipe 
passed into the pole and bolted through a flange which 
fits its periphery. This Sin. pipe finishes in the base of 
the feeder pillar, with a bellmouth providing a duct of 
ample diameter and easy curvature for the passage of the 
four cables. The pole is fitted with a special finial made 
in two parts. The lower part fits easily into the top of 
the pole supported by a narrow flange resting on the pole 
end, and expanding upwards and outwards to form the 
ornamental base collar of the finial. The portion inside 
the pole carries four screwed glands provided with rabber 
gaskets, and bored to pass the cable. Sorewing up the 
glands secures the cables by compressing the rubber pack- 
ing rings. Four holes are cored out in two opposite pairs 
through the bottom of the flared-out part, through which 
the cables descend outeide the pole. This fitting is wired 
by passing the four cable lengths through the glands, 
and then, by an easy and regular curve, through the 
holes in the wide part. A hauling wire having been 
threaded down the pole and into the section pillar, the 
long ends are drawn through the pole, and the fitting rests on 
its place. The upper part of the finial is merely a cover 
shaped to match the other Poe finials, and secured by two 
tap bolts. The outside cables are secured to the pole by a 
suitable clamp, and then taken by an easy curve to the 
span wire or bracket. This arrangement is safe for the 
cables, and, in case of need, their replacement is a very 
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simple and speedy operation. It is almost essential to use 
‘indiarubber-insulated cable, as tbe dielectric must be water- 
proof and flexible. The Board of Trade calls for metallic 
sheathing, but objects to lead in this position. Flexible 
metallic tubing has been found very suitable. It adds little 
to the diameter and weight; it is very flexible up to a 
certain point, and then refuses to bend further, which is a 
safeguard to the cable. The metal sheathing of the cable 
should not touch the trolley span or bowstring wire, and 
should therefore be cut well back. On span-wire work it 
is best to carry the feeder cables on a separate span wire 
above the trolley wires. This should be insulated in the 
usual way, and the sheathing cut back from it. The cable 
ends then dip down very conveniently to the section insu- 
lators, and there is a long surface of cable covering free in 
air, over which very little leakage can occur. The cable 
terminals here should be made with corrugated porcelain 
me as a further precaution. On bracket arms the 
cables should be secured by special collars fitted with 
ebonite bushes, and arranged to give the longest possible 
leakage path. 

Guard wiring is a necessary evil in this country, as tram- 
way undertakers can neither compel the owners of overhead 
wires to make alterations to them, or even prevent the 
erection of new wires over an existing trolley line. Galvan- 
ised steel wire, No. 8 standard gauge, satisfies the require- 
ments. Solid wire is better than stranded, having a longer 
life. The same wire may be used for guard-wire spans. 
Guard wires should be run over the span wires and secured 
to them by binding wire sweated at the ends of the lappings. 
In some atmospheres it is necessary to use bronze instead of 
steel wire. On bracket-arm work a span wire from tbe pole 
toa standard clamped to the end of the bracket makes the 
best job, but a neat and good-looking arrangement is hard to 
find. Secure erection is often neglected for the sake of 
light or ornamental appearance, with sad results. Telephone 
and pilot wires are sometimes run on tramway poles ; bard- 
drawn copper is the best material. Good telegraph practice 
should be followed in the design and attachment of the 
insulators, but a somewhat freer use of shackles is sometimes 
desirable. These wires are sometimes carried on the trolley 
or guard-wire span wires, but it is difficult to make a good 
job of this. No. 12 wire is usually large enough ; smaller 
sizes are too weak. They should be carried at such levels 
and positions tbat they cannot blow across the trolley wires 
if broken in a gale. The speaking on these telephone lines 
would be improved if they were rotated after the manner 
of Post Office trunk lines. They generally suffer much from 
trolley wire induction. Overhead feeders have sometimes 
to be provided for. They have to be carried from suspender 
wires, and to be covered, best done by hard cotton or hem 
braiding saturated with waterproof preservative compound. 
These conductors should be shackled off at every pole. If 
they are large, it will be necessary to increase the size and 
stiffness of the poles used. As regards appearance such 
feeders are very objectionable, and they complicate the 
overhead engineering considerably, especially at feeder 
poles. But the saving of underground work is ofttimes 
s important economy, and a perfectly good job can be 
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Time and space limit this discussion to matters of 
material. Much might be said on erection, but I have 
probably said quite enough for one time. There must be 
now a good deal of information available as to the normal 
life of various items of overhead equipment under various 
conditions of traffic and atmosphere, and also as to the 
nature and frequency of bury ias Mr. McElroy last 
year made a laudable attempt to collect some of this 
information, and I am considerably indebted to the paper 
which he prepared for the last conference of the Manicipal 
Tramways Association. This, however, is only a beginning 
and only partial, because, for some reason not easy to 
understand, no information was given to Mr. McElroy by 
any tramway company’s officials. It is by the collation and 
discussion of information from all sources that advance may 
be expected, and every little helps, so the continuation of 
Mr. MeElroy's good start is highly desirable. The cost of 
overhead work seems to vary a deal more than it 
should. Some authorities put it at £1,500 to £2,000 per 
mile of route, but I don’t know how so much can be 
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roperly spent. Thoroughly good span-wire work for 
either ouble or single lines An be erected for £1,200 per 
route mile, with fair profit to the contractor. Bracket-arm 
le lines, where a single line of poles is gene- 
rally sufficient, can be done for £1,000 per route mile, or 
even less under specially favourable conditions. These 
rates include average amounts of guard wiring and propor- 
tion of junctions, but very heavy and complex junctions, 
car-shed fanwork, and similar special requirements will 
involve some additional expense. A great deal of money 
can be spent on elaborate scrollwork and fancy painting, 
especially if a little gold-leaf is thought n to 
harmonise with the surroundings; but these are matters 
of taste rather than engineering, and those who like to pay 
for them will doubtless continue to do so. In some towns 
there certainly is the excuse that the overhead structure is 
the only thing visible in the streets that bears the slightest 
trace of desigu or grace, of which the most should, there- 
fore, be made. 


THE DISTRIBUTION OF ELECTRICAL POWER IN 
CITIES. 


— — 


At a meeting of the Aberdeen Association of Civil 
Eogineers on the 10th inst., a paper entitled The Distri- 
bution of Electrical Power in Cities" was read by Mr. 
A. H. McKay, mains superintendent of the Aberdeen 
Corporation electricity department. The chair was occupied 
by Mr. George Mann, A.M.I C.E. 

In dealing with the subject, Mr. McKay first described 
the general principles involved in designing a direct-current 
low-tension system of electrical distribution, explaining 
the appropriate applications of both the '' two-wire system ” 
aud '' three-wire system," and the necessity for a methodical 
use of feeders from the generating station to the distribut- 
ing mains to ensure that the pressure is kept constant 
throughout the system. On this, he stated, the success of 
an electrical distributing system largely depended. The 
success and economy attending the introduction of increased 
voltage was next explained, the lecturer stating that at one 
time electric lamps could only be got for a pressure of 
100 volts, whereas to-day they could now be had for any 
pressure up to 250 volts. With regard to the mains them- 
selves, Mr. McKay explained that some systems of bare 
copper strip were first used with a certain amount of 
success, but that with the introduction of higher pressures 
they proved defective owing to the difficulty of getting 
proper insulation. After explaining other methods in use, 
he stated that the most satisfactory system of mains was 
that in which the cables were laid solid in a wooden trough 
about 2ft. deep. 

Mr. McKay next stated that on account of tbe great 
expense of opening up streets for additional cables and the 
annoyance caused to city traffic, the great demand for 
electrical energy led supply authorities to consider the 
advisability of constructing subways for carrying cables, 
In the city of Aberdeen two such subways have been con- 
structed, in which the feeder cables for both tramways and 
lighting are carried. They are such that when filled with 
cables a person can walk through their entire length and 
have the whole of the cables completely in view for 
examination. Altogether 1,500 yards of subway have been 
constructed in Aberdeen. 

This most interesting paper was concluded by some very 
valuable practical remarks on the faults met with in an 
electrical system, their causes, location, and elimination. 
The paper was thoroughly well illustrated by sheets of 
hand diagrams and a fine collection of electrical apparatus, 
pertaining to the points introduced in the lecture. 

The discussion was opened by Mr. Bell, city electrical 
engineer, who congratulated the author on the manner in 
which he had presented the paper to the members, and 
referred to the abnormal advance of electricity in 20 years. 
The explosions in Aberdeen at electrical manholes, he said, 
were, through an interesting series of experiments, traced 
to the dissipation of electricity from the mains causing the 
air to expand, and produce the accident. The discussion 
was continued by Messrs, Milne, Cook, Moncur, Conway, 
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and Simpson, and, on the chairman’s concluding remarks, 
a vote of thanks, proposed by Mr. Moncur, vice-president, 
and seconded by Mr. Conway, vice-president, was cordially 
awarded Mr. McKay for his most interesting paper. 


CABLE COMPANY’S SMOKING 


THE ST. HELENS 
x CONCERT. 


The first annual smoker of the staff of the St. Helens 
Cable Company was held on Friday at the Patten Arms 
Hotel. Mr. Kenyon was to have taken the chair, but was 
unfortunately prevented from doing so by indisposition. 
A most enjoyable programme of music was arranged, a 
good feature beiog that all the contributors were members 
of the St. Helens Cable Company's staff. The drawing 
office of this compsny was responsible for the invitation 
card, which is a work of high art. We reproduce herewith 
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two pages of this invitation card, which will show the 
extensive experience of the artist on other subjects than 
working drawings of cables and accessories. Due to the 
success of the first smoker, these funstions are likely to 
become annual affairs. 
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GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The monthly meeting of this section was held on Jan. 10, 
when Mr. H. B. Maxwell read a paper on “ Street-Lighting 
by Electric Arc Lamps.” Mr. Maxwell said that the objects 
of his paper were to show that. street-lighting by electric 
arc lamps was not the expensive luxury it was generally 
Imagined to be, and also to start a discussion which could 
not but be beneficial. The chief requirement of effective 
street-lighting was an illuminant which would efficiently 
illuminate the street without dazzling the eye, and at the 
‘ame time give a maximum candle-power at an angle below 


the horizontal The author contended that arc lamps met 
this requirement more fally than incandescent gas lanterns. 
In certain streets in Partick, six 3ft.incandescent burners had 
been displaced by each 12]-ampere arc. With the gas lamps, 
objects between lamps were indistinct at a distance of 100 
yards from the point of light, while with the aro lamps 
similar objects were quite clear 200 yards distant in straight 
streets. The chief reasons why station ognan had not 
more aro lamps in circuit were: first, they failed to realise 
that street-lighting had a load factor of over 42 per cent., 
and consequently they did not charge low enough rates ; 
and second, there was an inclination to cram too many 
lamps into the space available, instead of rather trying to 
place the lamps in the most suitable positions with a view 
to further extensions. The author thought the open type 
of aro lamp was to be preferred for street-lighting, as it 
was cheaper to maintain, and the colour of the light was 
better. Ten open-type lamps could be run in series as againat 
five of the enclosed type. He preferred the use of large- 
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sized lamps placed further apart to the adoption of smaller 
sized ones for the lighting of side streets. This meant that 
the lamps throughout were of a uniform size, and neces- 
aitated only one stock of carbons and stores being kept. 
He thought that the 10-ampere open-type aro lamp pendant 
from a swan-neck or bracket at a height of 20ft. would be 
found most satisfactory for all streets. In view of the fact 
that the cost of the lamp was only a small part of the total 
capital expenditure, it was advisable to get lamps of the 
best make, thus lessening the cost of maintenance and 
reducing the number of failures. In busy streets he would 
place the lamps 60 to 80 yards apart to suit the corners, 
and in less-frequented streets from 90 to 100 yards apart. 
A street lit with lamps staggered on alternate sides was 
better lit than with centre poles, and obstructed street 
traffic less. The use of tramway poles was not advisable. 
owing to the increased cost of maintenance as the result of 
vibration. With regard to ladders as against lowering gear 
for cleaning and trimming the lamps, the author was in 
favour of the former, for the reasons that the first cost was 
less, the maintenance cost of lowering gear was higher, a 
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trimmer could attend to at least as many lampe with the 


one as the other, and the ladder was probably the safer of 
the two in windy weather. The author was strongly of 
opinion that it was most n to control the street arc 
circuite direct from the station. This brought the street- 
lighting under the direct observation of the station staff, it 
obviated interference with street-lighting in the event of 
failure through faults developing in a distributor, and the 
extra capital charges were very much the same in the one 
case as the extra cost of wages and current in the other. 

Mr. Maxwell gave some interesting data with regard to 
the price of street-lighting. From a table of costs he 
showed that the charges on capital and for current form 
over 80 per cent. of the total cost of the lamp if 1d. per 
unit is charged for current. It was, therefore, in these two 
items that any redaction in price must be sought. The 
7 per cent. allowed for interest, sinking fand, and deprecia- 
tion would be found more than sufficient. It was advisable 
to trim fall during the summer months, as then half the 
trimmers could be put to other work. He found that one 
trimmer could attend to 90 lamps in Partick, but this figure 
he believed could be exceeded in other towns where the 
lamps were not at such a height from the ground, and the 
use of the telescope ladder was not therefore necessary. 
Every £50 increase in the total wages bill on a 400-lamp 
installation meant an increase of cost amounting to 2s. 6d. 
per lamp per annum. With regard to the charge for current, 
the only items which should be included were the works 
coste minus wages (not increased by street-lighting load) 
and interest, sinking fund, and depreciation on capital cost 
of extra station plant except switchboards, which, together 
with cables and feeders, had already been debited against 
street-lighting capital cost. The increased cost for station 
plant. would therefore be amply covered at £40 per kilo- 
watt demanded. This charge on 400 lamps burning 3.500 
hours per annum makes the cost per unit generated 25d. 
+ works costs, which in 54 stations mentioned in an 
Electrical Times’ record brought the total coat per unit out 
at from 57d. to 1d. Comparing this with the figure of 
£6. 158., which is the average cost per lamp per annum of 
incandescent gas lamps containing three 34ft. to Aft. burners 
giving 100 c.p. after 50 hours’ use, leads Mr. Maxwell to 
conclude that a very large number of towns can light their 
streets with arc lamps as cheaply as with incandescent gas, 
and with a large increase of light. 

The remainder of Mr. Maxwell’s remarks consisted of a 
description of the street-lighting scheme which has been 
carried out in Partick. The lamps are of the 124-ampere 
size, and are 290 in number. In several streets they are 
placed apart as far as 180 yards. The circuits are run 
with 7/,, twin lead-covered wires laid solid, the two con- 
ductors being insulated with different coloured papers, so 
that they may be distinguished. Contiguous lamps are 
connected alternately on the red and white conductors. 
The circuits have been run in this manner as far as possible, 
so that every alternate lamp only is out when a fuse blows. 
The circuits are run from feeder pillars, each controlling 
four to six circuits, supplied from the station by indepen- 
dent feeders and from separate bus bars. 

“The street-lighting is started on separate machines 
from the ordinary supply, and afterwards paralleled on to 
the main bars, thus obviating any irregularity in the 
ordinary lighting due to switching on several circuits at 
once. As the machines are separated out again at dawn 
and shut down on the load, the feeder switches are only 
operated in the case of emergency, which is a great saving 
to the switches, as the arc formed when opening arc circuits 
on 500 volts is excessive owing to induction. Also, if an 
arc circuit or feeder is earthed so that a fuse will not hold, 
all that is necessary is to open the paralleling switch and 
run with one pole earthed till the fault is remedied. If 
the earth is on a circuit, it can then be easily isolated by 
testing at each lamp to earth with a voltmeter.” 

Efficiency and economy are provided for by a system 
whereby each lamp is thoroughly cleaned once a week, and 
a substantial bonus is awarded to the trimmer who shows 
the lowest costs per lamp per annum. The revenue from 
current alo & for the 500 street arc lamps in Partick is about 
£3,000 per annum, while the money spent on the scheme 
for goods manufactured in this country has been £18,000. 


The following is an abstract of the discussion which took 
place : | 

Mr. F. A. Newington (Edinburgh) said that for side streets they 
had not at present any electric lamp which could successfully compete 
with the gas mantle, Where he had displaced ges with electric street- 
lighting it had been at the rate of three ges lamps displaced by one arc, as 
against Mr. Maxwell'ssixgaslampsto one arc, He did not think it was 
advisable to have all the aros of one size and type. Such a proceeding 
would block the march of improvement. He was of opinion that some- 
thing still required to be done with regard to the density of the aro- 
amp globe. The opalescent globe meant a loss of about 50 per cent. 

e light 


was £230 per lamp. Í 
used, which could be managed by one man. He disagreed with 
the author in his omission of wages from the coste given in the paper. 
The costs for arc lighting in Edinburgh were £10. 16e. 1d. per lamp 
per annum. 

Mr. Andrew Jamieson said that the extreme distance of 150 to 
300 yards was too much between arc lampe even in quiet streets, and 
he also thought that 15 guineas would be nearer the proper charge per 
lamp per annum than the figure given in the paper. f 

Mr. Hanson eaid he believed in the use of smaller lamps in quiet 
streets rather than large lampe 3 further apart. He thought that 
centre pole could be used with advantage in wide thoroughferes, as 
they helped to regulate rather than hinder the traffic. 

Mr. Burbridge said that he used lowering gear in Kilmarnock, and 
it worked very well. They had had no breakages with it, although 
the weather had been very windy. The lamps sometimes , how- 
ever, when half lowered, and then the ladder had to be brought into 
use, One man could trim 50 lamps comfortably in five hours in that 
wa e 
Mr. Robertson had a word to say in defence of the enclosed aro, 
which he said in its improved form was to be preferred for the lighting 
of quiet streets. From a recent estimate which he got out, he was 
driven to the conclusion that for the lighting of outlying streets gas 
was the cheaper illuminant. He thought Mr. Max was quite 
wrong in omitting the item of wages from his estimate, Additional 
load in any large quantity was bound to materially affect the wages 
bill of the generating station. 

Mr. Wilson, mansger of Glasgow ges department, was present by 
invitation, and delivered a long epeech condemning Mr. Maxwell's 
figures ae inaccurate and only meant for home consumption.” Aro 
lighting had lost favour in the eyes of nearly all local authorities, 
while incandescent gas was extending everywhere. He maintained 
that Mr. Maxwell was selling his current for street-lighting under 
cost. While he was n the lighting of Brighton, the electrical 
engineer who was showing them round lost his way, and someone 
suggested lighting a match, as the street was so dark—a fact! The 
speaker expected there was a good trade done in Partick in the match 
business, 

Mr. W. W. Lackie thought Mr. Maxwell’s street arc lighting load 
factor of 42 per cent. was too high, and that 30 per cent. would be 
more like the average. The distance apart, and not the candle-power, 
should regulate the height of the arc from the ground. He did not 
agree that arc lamps suffered by being put on tramway poles. He 
agreed with the author that ladders were preferable to lowering gear, 
especially in the central district of a city. As the capital cost was one 
of the chief iteme in street-lighting, he thought that more considera- 
tion should be given by engineers to high-tension continuous current, 
the adoption of which would be bound to lower capital cost. 

The discussion at this point was adjourned till next meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is a summary of the resumed discussion 
on Mr. W. P. Adams's paper, entitled The Combination of 
Dust Destructors and Electricity Works Economically Con- 
sidered,” of which a summary appeared in our issue of the 
25rd ult. : 


Mr. H. N. Leask had expected the paper to deal more with the 
planning of combined etations, as this matter deserved most attention 
when one was to be put down. A point which was apt to be lost sight 
of was that few combined works employ forced draught, which would 
facilitate economy and render the value of the destructor more 
apparent. An example was afforded by Mansfield, a small station 
generating about 1,500 units per day, where the refuse destructor was 
almost entirely relied upon. At that station over 60 units per ton of 
refuse are obtained, and on the peak load the figure has reached 120. 

Mr. W. R. Cooper remarked that in the preliminary part of his 
paper the author had given the advantages rather than the disadvan- 
tages of destruotors. One difficulty in combined works arose from the 
fact that the destructor had a full load as soon as it was built, but the 
electricity works started with a very small load. The result was that, 
initially, perhaps the whole of the steam might be supplied by the 
destructor. This stage soon passed when the electricity works became 
la: ger and coal firing had to be resorted to for parts of the load. Finally 
came the stage when separate boilera had to be put down to meet the 
load. All works were liable to pass through these three stages and 
eventually to find themselves with two lots of boilers. As the popula- 
tion did not increase as rapidly as the lighting load, the proportion of 
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steam supplied by the,destructor became lese, so that one had to con- 
sider how far it was worth while to complicate the system, and very 
possibly to use the coal to less advantage. The complication was apt 
to Lamper extensions, and although there might be a gain in the first 
iastanee in the amount of ground required, this proportionate gain 
diminished as time went on. Moreover, the requirements of a station, as 
regards site, were generally incompatible with those of a destructor. 
A destructor should be placed well away from the best parts of a town, 
but if an electricity works was so placed there was likely to be a 
material loss in distribution. A chimney shaft might be saved 
to some extent by the combination, but it could be said that 
a whole chimney was so saved, because a destructor chimney 
was very large in proportion to the power which it represents. 
Mr. Cooper regretted that the author had taken for his basis unis 
generated per ton. Since the efficiency from boiler to generator 
terminals varied very much from station to station, such a basis 
rendered any comparison of the different stations quite impossible, 
and tbere was no reason to hope that good results would be obtained 
at one atation merely because they were obtained at another. The 
utilisation of the steam in the two cases might be quite different. The 
only true basis of comparison for deatructors was the heat available 
from the destructor. is, however, was somewhat impraotioable, 
and the nert best basis was the quantity of steam raised per ton of 
refuse burnt. As to what was done with the steam afterwards, whether 
it was wasted or used to the best advantage, was a question of design 
and of the steam plant used. Referring to the various load curves, 
Mr. Cooper observed that these were generally complicated by the 
two quantities — ooal and refuse ; and in order to determine the effect 
of one of these quantities, the effect of the other had to be assumed. 
The curves in Figs. 20 and 24, however, which deal with refuse only, 
certainly gave valuable information. Fig. 20 refers to Hackney, and 
gives the high figure of 104:5 units per ton. This was accounted for 
by the economy of the station, and it had also to be borne in mind 
that stand-by losses with refuse did not exist, because the refuse was 
burnt whether required or not. Fig. 20 also gave a high figure— 
namely, 100 units per ton for part of the time—but in this case the 
calorific value of the refuse appeared to be unusually high. In 
the other curves the value of the refuse was apparently arrived 
at by taking an average value for the coal and calculatin 
the value for the refuse by difference. The amount of fue 
per hour was not directly proportional to the power, so that the 
figure for units dne to coal should be increased, which meant that 
the figure for refuse should be lower. In any case, Mr. Oooper 
did not think that a comparison should be drawn between the 
effect of refuse and ooa] in a combined piant, because the ooal 
was often burnt in such a station under disadvantageous circum- 
stances, What was really important was the best that can be 
done with refase as compared with coal under the best conditions. 
The author was inqlined to look with scepticiam npon calculations 
«hich depended upon refuse giving from IIb. to 2lb. of steam per d 
of refuse. The author woul oed regard 1:5lb. as a high figure. 
Ordinary figures ranged from IIb. to 1:5lb.,ánd 1°25lb. per pound might, 
*rhape, be taken as an average figure. This is equivalent to 
800lb. of steam per ton of refuse. If such a figure as 100 unite per 
ton was to be obtained, it meant that the average steam consumption 
per unit generated for the whole station must be as low as 281b., which 
was rarely found. The author’s figures in regard to Fulham and 
Hackney seemed flattering to refuse, or did not do justice to coal. 
The criterion, however, must be the financial result, Unfortunately, 
it was always difficult to arrive at a sound conclusion from such tables 
as those given by the author, because the destructor and the electricity 
works were owned and worked by the same body. The combined 
undertaking was worked to benefit the destructor, not the electricity 
works, and the financial position was largely & matter of book-keeping. 
The only valid way of dealing with the matter was to consider the 
undertaking asa whole, and see whether the saving in fuel to the 
electricity works compensated the complication, with probably a lower 
efficiency, and a certain additional outlay for depreciation, etc. 

Mr. G. Watson considered that managers of destructor works ought 
to be grateful to the author for his paper, though it was doubtless open 
to criticism upon matters of detail. He thought there was a danger of 
the Institution being formed into two rival osmps—the enthusiasts, and 
those who threw cold water upon all these proposale. Mr. Highfield 
had spoken of refuse as though it consisted of nothing but malodorous 
fish and cabbage, but there were also cinders and the like, which 
rendered it a fairly good low-clase fuel. It had also to be remembered 
that it was incumbent upon the local authority to dispose of the refuse 
in a sanitary manner. and thia generally cost 2s. per ton where there 
was no destructor. Everybody agreed that the higher the temperature 
at which the refuse was burnt the more satisfactory the process, 
hecause you obtained more steam and better olinker. He thought 
that the modern destructor could be placed in the oentre of any 
town, and the same considerations which prompted the placing of 
electri stations in such positions applied to refuse destruotors. He 
was not di d to attach great weight to Mr. Cooper's point about 
the more rapid growth of the lighting load as compared with the 
population; when refuse destructors were designed, consideration 
should be given to future needs. Regarding the leakage of dust, some 
gentlemen seemed able to persuade themselves that dust would go 
through a 14in. wall, Hie experience was that if you put a wall 
between the power-house and the destructor, things would be all right. 
He agreed with Mr. Oooper's objection to the author's method of 
caleulating the respective values of coal and refuse. Mr. Watson 

out that the coal was burnt during a short period of high 

while for the rest of the 24 hours it was burnt in banked fires. 

A second lot of boilers might be obviated by using petroleum. 
storage had given good results at the Kensington and Knights- 

bridge works. No doubt as long as coal was plentiful, and pire | 
could command a reasonable price, low-olass fuels would be neglected. 
mh thought it would be found that the clinker which left the 


mechanical stokers in many large stations had calorific power to the 
extent of 5 to 74 per cent., if not more, left in it. This would not 
only provide more fuel, but, if burned down, would reduce the clinker 
to a more convenient size. He thought these matters called for a 
more scientifio attitude on the part ef electrical engineers, who, 
however, could olaim to be pioneers in the utilisation of refuse. 

Mr. J. H. Thwaite regarded the total ultimate capacity of the 
Hackney plant—39,200 tons—as very low. He quite agreed with 
Mr. Wateon’s remarks concerning destructors generally, which were 
worked on a wrong principle in this country. ey should be worked 
from an economical point of view, and if engineers would properly 
analyse the refuse they would obtain better results. The author was 
incorrect in saying that the only combined plant erected outside the 
United Kingdom was one in New Zealand. A station had been 
put up in Denmark, and gave reenlts which surpassed expectations. 

Mr. E. Boot recommended air-channel bars ins of ordi 
solid bars for the grates, as he had found the former had a mu 
longer life. Another point was the location of the economisers, which 
were sometimes p in extraordinary positions. They should be 
put more in line with the flues. The dust el ager was certainly an 
objection, as electrical ineers took a pride in their works. Mr. 
Wateon’s idea about a wall excluding dust took no account of sky- 
lights and other essential methods of ventilation. As to clinker dis- 
posal, it would be interesting to have partioulars of the cost at Fulham 
for converting the clinker into bricks. The paper did not deal with 
the question, is it advisable to add destructors to existing electricity 
works? Mr. Boot did not think there would be much advantage 
where expense had to be inourred in putting down boilers, etc. He 
would like some figures in regard to the ssving effected by thermal 
storage. There seemed to be a substantial discrepancy between the 
Hackney w bill for the destructor and electricity works respec- 
tively, the former being heavily debited. With regard to accumu- 
lators, if manufacturers would bring out a suitable type, every engineer 
would no doubt use them, but at present he considered they were 
impracticable. | 

Mr. Adams, in reply, stated that the selection of refuse, which Mr. 
Highfield suggested was the. reason for obtaining good results on the 
peak load, was out of the question in large works in London. He 
me with engineers-in-charge in regard to the aede of 

ust, but thought this trouble was overrated. In support of this he 

uoted from a psper read by Mr. Highfield before the Glasgow 
Bootion, He appealed to engineers to treat this branch of the subject 
from the point of view of utility, as the extra ooet of repair to 
machinery was a negligible quantity compared with the value of the 
refuse, By storage he simply refe to the storage from day to 
day, as actually carried on in some works at the present time. Po 
welcomed Mr. Russell's announcement that he was experimenting with a 
method of burning the fael down to a lower point, as clinker-disposal 
was of the greatest importance. Mr. Adams had not any detailed 
figures to give in regard to the conversion of clinker into bricks at 
Fulham ; but if the proceeds eqnalled the cost it represented a gain, 
the clinker being thus disposed of without expense. He hoped that 
the importance of keeping separate accounts would be recognised as it 
was at Hackney. Hitherto the electricity works had generally been 
favoured when apportioning the expenses. He thought the method he 
had adopted in calculating the capital charges was quite justified. In 
regard to the calculation of Prof. Forbes, to which reference was made 
in the paper, it only applied to private lighting. Mr. Russell objected 
to units per ton being taken as the criterion of the value of the 
destructor works, but where so many factors entered into the question it 
was impossible to devise a perfect method of calculation. Diagram 3 and 
Tables 7 and 9, however, furnished a considerable amount of supple- 
mentary information upon this point. A good deal of oriticizm had 
been directed against his estimate that 100 units per ton of refuse 
should be practicable, but this result was actually being obtained, 
notably at Woolwich. Test figures were not always representative of 
a plant's ospabilities, as the furnaces were quite cold in the first 
instance, but after getting into working order better results might be 
secured. He thought the figures he had assumed for the peak values 
were quite fair. e figures given ia the ourves were necessarily 
approximate to some extent, but they were substantially correct. In 
regard to the values he had taken on the peak for coal, at Hackney the 
average value was the pest value, as banking did not enter into the 
question. The case of Fulham wasnotquitesosimple, but, ana bl oo 
ing, there wasnot much difference between the averageand the peak value. 
Respecting the water ee at Fulham, the figure of 59lb. given 
in the paper was that derived from a test, but no doubt better results 
could be obtained. It was a question of evaporation. In further 
support of his estimate, that 100 units per ton of refuse were obtain- 
able, Mr. Adams quoted some recent figures from Partick. 

A vote of thanks was unanimously accorded to the author. 


— — — 


PERSONAL. 


Mr. G. R. Pepper has been appointed to the position of head ef the 
publicity department at Oroydon works. 

Mr. M. Farrar has resigned the position of chiet assistant to the 
Twickenham and Teddington Electric Supply Company to take up the 
position of resident engineer to the Ramsgate and District Electric 
Sapply Company. 

Mr. H. H. Oxley, of Lincoln, has been appointed junior assistant at 
Kiog’s Lynn eleotricity works. 

e are informed that Mr. Thomas Thomas, of Ogmore Vale, 
Glamorgan, hae been appointed by the Bridgend Urban District 
Council as working electrician. In response to am advertisement in 
our columns, 325 persons applied for list of duties, and there were 
143 applications for the positien, | 
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SINKING FUND INSTALMENTS. 


We should not have touched this topic at present had 
not our contemporary, the Accountant, incited our curiosity, 
and now we want badly to ask. questions and receive 
enlightenment. The Accountant is expert in all that con- 
cerns accounts and the funniosities therein, but its dicta 
are often outside the comprehension of the non-expert. 
The misfortune is that these experts so often in their 
statements put in a saving word or clause, so that the 
interpretation is rendered more difficult. Here is one 
sentence taken from our contemporary which puzzles 
us: “It has been so frequently assumed that 
loans sanctioned by the Local Government Board for 
trading purposes are fixed for a period approximating 
closely with the estimated life of the assets that will be 
acquired, that it seems desirable to draw attention to the 
fallacy of any such assumption.” Now, what does that 
mean? That there is no connection with the loan granted 
and the life of the work for which it is granted, or what 
Is the fallacy in “approximating closely,” or is “closely ” 
merely the saving word? Does the Local Government 
Board toss up as to how many years a loan should run, or 
has it some system other than “ life of work” about which 
the public knows nothing and evidently cares leas. We 
seem to have heard that a short time ago the period for loans 
for wood paving was in certain cases shortened because 
experience showed that the paving did not last as long as 
it was expected to last. Was it wrong to assume, ther, 
that life of assets had something to do with the period of 
such loans? However, we are anxious to learn, and shall 
be under a deep debt of obligation to our contemporary if 
it will give us a real insight into the procedure of the Local 
Government Board with regard to period of loans. Its 
example does not help us far, because it is merely a com- 
parison between the procedure of the London County 
Council and the Local Government Board. For electricity 
expenditure the London County Council’s equated term 
is forty-two years; for the country that is under the 
Local Government Board’s régime it is twenty-five 
years. If we might assume anything; it would be 
that the Local Government Board, feeling a certain 
responsibility, wishes to be on the safe side, while 
the London County Council is willing to run clote 
to the wind—or, rather, to the “life of the asset.” 
We have a more or less vivid recollection that Mr. 
Snell, of Sunderland, a past-president of the Municipal 
Electrical Association, has made a special study of this 
“equated time,” and that his views are corroborative of 
the London County Council’s action. It may be that 
neither of these periods is settled with any regard to life 
of assete, yet it can hardly be settled by chance. 

Another sentence in our contemporary is very funny. 
What it really means we know not; but, then, it takes a 
sledge-hammer or a ton of dynamite to drive a joke into a 
Scotchman’s head or to explain to him a conundrum. 
Here is the trouble: That unduly extended periods 
for loans are no real economy, even at the time, seems 
to be shown by the fact that the charge at Poplar in 
respect of interest was £6,331 (326 per cent.) against 
£4,327 (2:07 per cent.) at Eastbourne.” What is the use 
of a head if you cannot understand? Does the Accountant 
assume that in these cases rate of interest is directly as 
length of life of loan—hence Poplar having the longer 
period pays the greater rate of interest? If not, what on 
earth does it mean? In our benighted sphere of opera- 
tions we should never have thought of connecting interest 
so closely with period of loan, but should have wondered 
at the state of the money market when the various loans 
were floated. Really, we live and learn, and if our expert oon- 
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temporary can prove its case, that rate of interest varies 
directly with length of loan, the shorter the period the 
lower the rate of interest, it is a satisfactory argument 
for the Local Government Board in keeping its loan 
period short. We have always inclined to the 
Opinion that “unduly extended periods” and unduly 
“eontracted periods” for loans were equally bad. In the 
former there comes a time when, as in the case of wood 
paving, there are no assets against the outstanding portion 
of the loan, while in the latter case too great a burden is 
thrown upon the early users. Electrical engineers, so far 
as we bave gathered their opinions, think too sbort a 
period, giving an unduly large sinking fund, accompanied, 
as it usually is, by biassed pressure for more depreciation 
and better upkeep, is in the nature of a calamity, putting 
far too great a strain upon an undertaking in ite early 
years, mulcting too heavily its earlier users—all to the 
advantage of posterity, who have done nothing in the 
way of development, exploitation, and perfection. The 
old economic view of small profits and large. returns is 
upset and progress retarded, for the profits must in the 
nature of the case be larger than if longer time was given 
for repayment. Our views are possibly absurd. We are 
open to conviction if our contemporary will assume we 
possess an open mind, and desire information easily to be 
digested or interpreted. The equated time of the Local 
Government Board may be—possibly is—too short, hence 
the weeping and wailing. throughout the country and the 
jealousy of countrymen against the London County Council, 
whose time, on the other hand, may be too long, leading 
in the sweet by-and-by to many bad financial positions. 
The counsellors are multitudinous. When shall we obtain 
wisdom ? 


CORRESPONDENCE. 


On man’s word is no man's word, 
Justice needs that both be heard.” 


TELEPHONE RATES. 


SIR, —I suppose that if it were argued in your columns 
that no hotel ought to charge more than 7s. 6d. a day for 
fall board and lodging, and, therefore, that all hotels in 
Great Britain should be built, equipped, and run on the 
basis of such a maximum charge, the most casual reader 
would see the uide of the argument. Different people 
require different hotel accommodation, and pay acoord- 
ingly. It is much the same with telephone service ; 
different people take different classes and quantities of 
telephone service, and pay accordingly. 

Mr. Alfred R. Bennett, in your issue of Jan. 6, says that 
the “ business way of dealing with the telephone service 
is to fix arbitrarily a flat rate of £5. 10s., and adjust the 
whole business to that. No more unbusinesslike way of 
attacking a telephone problem could possibly be imagined. 
It is more foolish even than putting the cart before the 
horse. It is picking out in advance a weedy animal to draw 
the cart without any regard to the style and size of the 
cart, the load to be carried, the road to be travelled, or the 
speed or length of the journey. It is precisely this hap- 
hazard and superficial manner of approaching the telephone 
business which has led the few British municipalities now 
engaged in telephony into the troubles they are now 
gradually realising. 

The proper way to arrive at a commercial telephone 
tariff for any given city or area is to study in the greatest 
detail all the various conditions. Such a study is by no 
means a simple matter, as there are a great many factors 
to be considered. If proper consideration be not given to 
all the factors, trouble will inevitably arise. If a tele- 
phone scheme be launched without a thorough preliminary 
atudy, without due regard to modern telephone methods 
and on qa narrow margin of possible profit, it will be a 
commercial failure before it is many years old. 

Tho really important features of the telephone business 
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are an efficient service and high development. An essential 
feature of any business is that it shall pay. Give the 
public an efficient service, develop it broadly so that it 
shall be generally useful, and the public will cheerfully 
meet the rates necessary to make it pay. 

To seek to adjast tbe whole telephone business—a 
business in which the requirements of individual customers 
vary between wide limits—to a rate fora single class of 
service, and that rate arrived at by pure guesswork, is a 

roposal which is not only narrow-minded and unscientific, 
bat is flatly at variance with practical experience. 

The effort to work to such a proposal results in 
subordinating every consideration to that of cheapness. 
No more certain way of ensuring the ultimate failure of 
& technical business could be de The municipalities 
in this country which have so far engaged in telephony 
have proceeded on Mr. Bennett’s plan of fixing arbitrarily 
a low flat rate for unlimited service, and then seeking to 
adjust the whole business to that one rate. "The result bas 
been tbat the municipalities have provided themselves with 
badly-designed and badly-found telephone plante, which 
represent in the main the practice of 12 or 15 years ago, 
and will all bave to be rebuilt in a few years. : 

The exieting municipal systems seem to have been dropped 
down without any thorough study of the various factors of 
the problem, without any regard to the existing state of 
the telephone art, and without any to systematic 
future development. The result is that we find the munici- 
palities struggling with call-wire systems, push-button 
systems, and indicator systems of various kinds, sometimes 
with a mixture of several systems in the same town, and . 
extending haphazard and piecemeal with a total absence of . 
a settled technical policy. des 

What is tbe actual situation in the only municipal 
telephone system having a history of over three years ¢.: 
At Glasgow the Telephone Committee is face to face with 
the necessity of rebuilding a plant which, for the most part, 
has been in service less than tbree years. It has been found 
impossible to give a satisfactory service with the mixture 
of call-wire and indicator plant laid out in 1901. The 
Glasgow system has cost per working subscriber's line (the 
unit on which the estimates were based) practically double 
the estimated cost. To put the plant abreast of modern 
practice will cost from a third to half as much again, even 
assuming that the cable and distributing plant is in sound 
condition. Therefore, if the Glasgow Corporation under- 
take an effective reconstruction of their telephone plant, 
they will have spent by the time the work is done nearly 
three times the capital per working subscriber's line which, 
by the process of working backwards from an arbitrary 
rate, was originally forecast. What then becomes of the 
£b. 5s. flat rate ! 

No more striking object lesson in the folly of dealing with 
a great technical business in the superficial manner advocated 
by Mr. Bennett could possibly be desired than tbe tele- 
phonic muddle at Glasgow.— Yours, etc., 

| HERBERT Laws WEBR. 
35, Old Queen-street, Westminster, S.W. 


[What Mr. Webb writes is always interesting reading, 
but sometimes his advocacy leads him to do scant justice 
to his adversary. We certainly do not read Mr. Bennetv’s 
remarks in our issue of Jan. 6 last, or put the interpreta- 
tion upon them that Mr. Webb does Here is our 
interpretation : 

1. Mr. Bennett is discussing purchase by the Government 
of the National Company’s interests. 

As business men it is the duty of the National to 
get all it can, and of the Government to buy as low 
as it can, 

2. Mr. Bennett says the Government is not good at 
making a bargain, and ought to be cautious, for 

It is shown by Continental and American practice 
tbat & rate of from £5 to £6 is remunerative, hence 

3. In making such a purchase the Government ought to 
consider what maximum rate they can well ask from 
subscribers, and Mr. Bennett merely assumes £5. 10s. 
for argument's sake. He might have assumed £6. 10s. 
or £60. 10s, and bis argument would have been 

. unaltered, 


- Py 
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4. The Government opght not to pay a single. penny. more 
than necessary, beeause any auch extra payment means 
increase of tariff; yes, an unwarranted increase of tariff. 

5. Mr Bennett goes on to say much capital will have to be 
expended to bring the purchase up to dave. Mr. Webb's 
letter is largely saying that Mr. Bennett's work is not 
up to date. 


Beginning with the third paragraph, Mr. Webb is 
dealing with a subject. not touched upon by Mr. Bennett, 
his argument being directed to show how we ought to 
construct a commercial tariff, and a gibe at Mr. Bennett's 
(to him) lack of up-to-dateness. As we have said before, 
these experte may discuss each other's up-to-dateness till all 
is blue for what we cere. We are only concerned at 
misinterpretations, because our interpretations are then 
erisicised. —Epn., E. E.] i 


THE METRIC FALLACY. 


SrR, —The communication from Lord Belhaven in your 
issue of Dec. 23, indicates that he is labouring under a 
misapprehension regarding the metric agitation in this 
country. He asks: Is it generally known that America 
has so far departed. from the. British system of weights and 
measures.as to adopt the metre as the fundamental standard 
ef length, the yard being derived from such atandard 
metre? Is this a part of the metrio fallacy?” It is not 
only a part of the metric fallacy, but probably the weakest 
part of that house of cards. 

In one of the Government bureaus at Washington there 
are two bars of metal—one called a yard, the other called a 
metre. In 1895, one of the metric scientists in the employ 
of the Government persuaded the Secretary of the Treasury 
Carlisle to issue an order that the bar called a yard should 
be “verified” by the lines on the bar called a metre, and 
since thon. the metricites have been shouting themselves 
hoarse that the fundamental standards of the United States 
are on a metric basis. The grotesque. pretence that an 
employé of the Government could, by a stroke of his pen, 
change the fundamental linear standards of 80,000,000 
people would not deserve refutation were it not that it is 
spread broadcast by the metricites, and leads many, as it 
has led Lord Belhaven, to believe that it means something. 
This metric fallacy recently received.a new impetus by a 
letter from our Bureau of to the British Consul- 
General at New York. 

Unfortunately, the metricites do not always confine 
themselves to the vagueexpression “ fandamental standards,” 
which has deceived his lordship, but use the pretence as a 
basis for statements that can beat be described by an 
Anglo-Saxon word of three letters. Thus, the Bureau of 
the American Republics—another Government bureau 
temporarily under the control of the metricites—states 
once.a month in its Bulletin that the metric system has 
been adopted in the United States of America.” This 
Bulletin is published in English, French, and Spanish, and 
12 times a year it earries this metric “fallacy” to every 
country on the Western Hemianhere, and auch methods are 
deemed necessary to support a system that is claimed to 
make ite own way because of ite merits, and to be the only 
scientific system of weights and measures on earth. 

Our Government officials may verify their yard bar by 
the lines on their metre bar, or their metre bar by the lines 
on their yard bar; or they may alternate such methods of 
verification so that our fundamental standards may be 
metric in the forenoon and English in the afternoon ; but 
whatever they do or leave undone, the people of this country 
will continue without interruption to do business on the 
basis of the English system of weights and measures, and 
if ever they find it necessary to verify their fundamental 
yard stick, it will be done by the yard stick in London and 
not the metre stick at Paris. Lord Belhaven refers to the 
American Chamber of Commerce at Paris This is a pro- 
metric association, and last year formulated and presented 
to the Société des Ingenieurs civils de France, another 
pro-metrio organisation, a series of 30 questions. Although 
they are entirely ex parte, these questions .and answers 
contain ions extremely damaging to the metric cause. 

The metrological anarchy unearthed in the Philippines 
js a conclusive answer to Lord Belhaven's argument that 


"If the custom house in a metric-using requires 
all invoices to be made out in the metric system, it matters 
very little for purposes of our export trade what waights 
and measures prevail in the far ioterior of that country." 
Tbe metric system has been used very little in the Philip- 
pines outside of the Government bureaus. Take the hemp 
industry, for example, whose products form by valuation 
nearly three quarters of all the exports of the islands. 
Loeally, on the plantations and in transactions between 
dealers, Philippine hemp is slways bought and sold by the 
Spanish picul and arroba. When the fibre reaches the 
custom house the invoices are reduced to kilos, and again 
(as in the case of 93 per cent. of the exports), when it is 
shipped to the United States or England, the invoices are 
reduced to pounds. The use of the metric system in the 
custom house thus necessitates two useless conversions of 
the weights (in each pase from one incommensurable sran- 
dard to another), and is a wholly unnecessary impediment 
to business. 

The extract Lord Belhaven makes from the report of the 
Secretary of the Treasury simply means that our metricite 
officiale have been presenting their fallacies to his (the 
Seoretary’s) attention. Weights and measures are regulated 
in the United States by Congress, and not by the Secretary 
of the Treasury. At present a Metric Bill is before the Com- 
mitteeon Coinage, Weights, and Measures, and it is stated on 
excellent authority that it has only one friend there, aluhough 
the same committee reported a aimilar Bill favourably three 
years ago with but two dissenting votes out of a total of 
18. The change has been brought about by discussion, 
during which the following associations have officially 
declared against the metric system : National Association of 
Manufacturers, American Society of Mechanical Engineers, 
American Iron and Steel Association, National Association 
of Carriage Builders, National Association of Heating Engi- 
neers and Contractors, Engine Builders' Association of the 
United States, National Association of Builders, National 
Brick Manufacturers’ Association, National Association of 
Machine Tool Builders, Furniture Association of America, 
National Metal Trades Association, Association of Railway 
Master Mechanics, Master Car Builders’ Association, 
American Society of Heating and Ventilating Engineers, 
Providence Society of Mechanical Engineers, and Society 
of Naval Architects and Marine Engineers. 

Important as is the official action of these associations, it 
is but a zephyr to the cyclone of protest that would be 
raised in the United States if any administration should 
attempt to force the people to abandon the English standards 
of weight and measure. The population of the United 
States presents 80,000,000 reasons, and 4,000 new ones 
every morning, why the uniformity of measures between 
them and Great Britain should not be disturbed.— Yours, 
eto, | SAMUEL S. DALE. 

Boston, Mass., Jan. 10, 1905. 


Sir,—My attention has been drawn to the leader on 
“The Metric Fallacy " in your issue of Dec. 25, 1904, in 
which you remark, quoting from the British Weights and 
Measures Association pamphlet, We are not aware of any 
single country in the world, not even France, that has made 
the metric system ite textile standard." 

As one of the members of the '*Comité permanent des 
Congrès international de 1900 pour l'unifüostion de 
numérotage des fils,” I can safely gay that the chief reason 
why the metric system in numbering yarns has not been 
universally adopted is that Great Britain has refused to 
agree. I myself, as representing the Leicester Chamber of 
Commerce at a meeting of the Associated Chambers of 
Commerce, proposed its adoption in Great Britain some 
years since, and met a considerable amount of support, but 
it was thought impracticable for this country until tbe 
metric system of weights and meagures was the national 
system. | 

a the congress of 1900 held in the Paris Exhibition, 
the following countries unanimously.supported the adoption 
of the metric numbering of yarns—namely, the number of 
thousand metres contained in a kilogramme: France, 
Belgium, Austria, Spain, Italy, Germany, United States, 
Sweden and Norway, ‘Switzerland, Hungary, Luxembourg, 
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Japan, Mexico, Russia, Turkey ; Great Britain being the 
only dissentient. 

The French textile manufacturer is quite right in sayin 
they are in anarchy, but it is not the fault of the Freno 
nation. 

One result of the congress of 1900 at Paris has been the 
adoption by users and makers of raw and thrown silke, 
including the Silk Association of Great Britain and Ireland, of 
the metric numbering of silk for international purposes. 

You speak of the persistence of old units in France, but 
in all commercial transactions and all book-keeping the 
metric system is in use. The word “livre,” or pound of 
500 grammes, is being replaced even in retail shop windows 
by half kilo," and though a seller may quote a price of 
cent sous, in his invoice he marks the article five francs. 

As a member of the executive committee of the Decimal 
Association, I should like to finish my letter by saying that 
although we advocate the decimal system of weights and 
measures on account of ite international importance, we do 
so quite as much in the interests of internal trade, and 
simplification of education. I may also say that those who 
use decimals throughout, as in the metric countries, have 
many ways of abbreviating their calculations, quite as much 
as we have by the use of practice, etc., and have thus all 
the advantages, without the disadvantages, of compound 
arithmetic, which does not exist in the metric system.— 
Yours, eto., W. T. ROWLETT. 

Newarke-street, Leicester, Jan. 16, 1905. 


Sır, —Referring to Mr. Johnson's letter appearing in 
your issue of the 13th, he surely has a very poor opinion 
of British scientists and manufacturers when he states that 
it is impossible to reform our existing system by bringing 
about the inter-relation of the inch with the pound, which, 
be truly states, is the chief disadvantage our present system 
suffers from. 

A man that has a defective machine does not throw it 
away if by a little alteration he can make it as effective— 
possibly superior—to some new machine which is recom- 


mended to him, especially if that machine has its own 


recognised defects; and this is what we should do, and 
what can be done, with our weights and measures. It is 
deplorable that Lord Kelvin and those who follow him 
should have so far agitated for the introduction of a new, 
expensive, yet imperfect, machine, instead of using their 
great abilities to perféct the existing one. 

In view' of the reintroduction of the obnoxious Metric 
Bill before Parliament in the coming session, it is of the 
greatest importance that the country give every possible 
support through its councils, corporations, societies, and 
individuals to this association in its efforts to bring about 
by easy and inexpensive means the resulte which are sought 
by the Decimal Association asking Parliament to impose 
upon us by most expensive, revolutionary, and compulsory 
methods.— Yours, eto., Gro. Moonzs. 


FIRE-ALARMS. 


SrR,—Can any reader inform me of a recently-erected 
and efficient fire-alarm and telephone systeni in a large 
public institution or asylum ?— Yours, etc, INTERESTED. 

[Oar correspondent should write to the May-Oatway 
Fire Appliances, Limited, who make a speciality of this 
class of work.—Eb. Z. E.] | 


CENTRAL STATIONS IN GERMANY. 


The statistics for 1904 published in the Zlekírotechnische 
Zeitschrift show good progress with central-station works 
in Germany during the year just.passed. There are now 
51 electricity works in the Fatherland, each having a 
plant capacity of 2,000 kw. and upwards. The aggregate 
output of these 51 stations, distributed among 33 towns, 
amounts to 290,693 kw. As regards individual stations, 
the Berliner Elektricitátewerke, Berlin, easily heads the 
list with a capacity of 85,136 kw., the six smaller works 
which help to serve the capital totalling another 83,185 kw. 
between them. Hamburg follows Berlin with six central plants, 
having a total capacity of 53,905 kw., of which 25,455 kw. 
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is installed in one station. It is pointed out that there are 
at the present time 1,108 central electricity works in 
Germany, but of these only 1,028 are dealt with in the 
tables, since particulars relating to the remaining 80 were 
not forthcoming ia time for publication. The 1,028 works 
included have a total output of 530,947 kw., accumulators 
representing 96,065 kw. of thie, while the load consists of 
5,687,382 50 watt incandescent lamps, 110,856 10-ampere 
arc lamps, and 263,036 h.p in motors—an aggregate of 
576 529 kw. Compared with these figures we find that in 
1894 there were 148 stations, with 493,801 50-watt 
incandescent lamps, 12,557 10-ampere arc lampe, and 
5.635 b. p. in motors connected. As regards systems of 
supply, continuous-current plants working with accumu- 
lators largely predominate, numbering 803, wich a total 
output of 245,220 kw. Mixed systems are installed in 79, 
polyphase in 63, alternating current (single and two phase) 
in 41, and continubus current without accimulators in 40 
instancés respectively. The large majority of the plante 
are driven either by steam or water power; but it is 
interesting to note that gas - engines are’ employed 
exclusively in 94 stations, having an aggregate out- 
put of 10,050 kw. The progreas of the various power 
transmission schemes seems to have been fairly satis- 
factory. .The Brühl station, opened in 1899, which 
supplies 66 townships and villages within a radius of 
15 km. to 20 km: with current for lighting and power has 
plant aggregating 1.540 kw. installed, while the load con- 
nected consists of 22,272 50-watt incandescent lamps, 208 
10-ampere arc lamps, and 1,975 h. p. in motors. It should 
be mentioned that the population within the area of supply 
is 66,000. Polyphase current having a frequency of 50 is 
generated at this station and transmitted at'a pressure of 
5,500 volts to the different centres: of consumption, where 
it is transformed for distribution on the three-wire system 
at 115 or 250 volts. The two stations belonging to the 
Oberschl. Elektricitátewerke serve a population of 360,000. 
They have generating plant of 9,980 kw. total eapacity 
installed, besides 622 kw. in accumulators. The load con- 
sista of 85,710 50-watt incandescent lamps, 2,516 10-ampere 
arc lamps, 5,217 h p. in motors for industrial purposes, eto., 
and 5,797 kw. in tramway motors. Polyphase current 
having a frequency of 50 is generated and transmitted in 
this case at a pressure of 5,850 volte. 

The better known Rheinfelden station, wherein some 
12,700 kw. of plant is installed, serves 46 townships and 
villages, the load connected consistiog of 28,506 50-watt 
incandescent lamps, 164 10-ampere arc lamps, and 
7,602 h.p. in motors, There are also a number of 
smaller transmission stations scattered about Germany. 
In sharp contrast with these are numerous small electricity 
works designed to supply current principally for power 
purposes locally, their erection being the outcome. of 
co-operative efforts to stimulate home industry and benefit 
small users of power. The Anrath electricity works, near 
Crefeld, may be regarded as a typical illustration. All the 
motors receiving a supply from these works are of 4 h. p. 
to 4 b.p. each. They are used in connection with the local 
ribbon industry, which is carried on largely in the homes 
of the workers. 

In conclusion, reference may be made to a noteworthy 
change indicated by the returns published in the Elebiro- 
technische Zeitschrift. We allude to the rapid increase 
during the last few years in the consumption of current 
for general power purposes, and the comparative slacken- 
ing in the increase of electric lighting. Thus, taking Berlin 
as an example we find that down to 1899 the kilowatt 
equivalent of the total lamps connected exceeded that of 
the motors installed, while last year a. total equivalent of 
36,195 kw. in lamps was connected as REA 44,448 kw. 
in motors, exclusive of the tramways load. According to 
the returns there are now 12,933 electric motors in 
in Berlin, apart from the tram ways. 


TRADE NOTICES AND NOVELTIES. 


G. E. C. Progress. 


The Progress Sheet issued by the Gerierat Electric Co y 
Limited, for the currént month includés particulars of the 
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Avugold automatic suspension gear and contact device. This 
apparatus consists primarily of a device for automatically hold- 
ing the lamp and taking the strain of the steel wire ; and, 
secondly, of an arrangement of contacts for conveying current 
to the lamp. It is suitable for any make of arc lamp. The 
acoompanying illustration (Fig. 1) shows the apparatus with the 
clutch gear and contact plug out 
of the socket. The upper and 
larger portion is fastened to the 
lamp bracket or ceiling plate, 
while the inside plug is attached 
to the lamp top, being fitted with 
two spring - controlled catches, 
which. are normally in a hori- 
zontal position. When the lamp 
is drawn up by the winch these 
catches first strike against the 
bell mouth of the socket, which 
depresses them inside the plug 
until the first inqreased diameter 
inside the socket 1s reached, when 
they open out and support the 
weight of the lamp. The sus- 
pension wire is now slack, and 
relieved of all strain. To lower 
the lamp, it is first pulled a little 
higher until the catches reach the 
second increased diameter of the 
socket, where they open out hori- 
zontally, and if the winch be 
released the lamp will come down 
and the catches will be thrown 
upwards as they pass the two 
steps in the socket, springing 
into the horizontal position, when 
they emerge from the well mouth. 
Auother item dealt with is 
the Wigan (patent) mining 
bell which we are told has 
been specially designed by 1, i), 
Lancashire mining experts to diis. 
meet' the requirements of the Ih 1 The Gen und Contact 
Government mining inspectors Device. 
and colliery engineers. It is i 
absolutely watertight and gas-proof. The whole of the electro- 
magnetic movement is enclosed in a cast-iron case., Either 
trembling or single stroke can be supplied, but on acoount of the 
quick action the trembling type is recommended for all ordinary 
installations. The coils of the trembling bell are wound to a 
resistance of 60 ohms, and those of the single-stroke bell to a 
resistance of 30 ohms. The acoompanying diagram (Fig. 2) 
illustrates the essential features of this bell. The ordinary 
hammer, H, attached to the armature strikes against the sub- 
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FIG. 2,—Diagram of the Wigan " Mining Bell. 


sidiary hammer, B, which is fixed immediately under the edge 
of the gong. 

Alarm bells suitable for fire-alarms, factories, mines, and 
railways, etc., find place among the further contents of this 
sheet. These bells, we understand, are in considerable 
demand. 

A separate circular gives particulars of the arrangements 
made by the company for the convenience of customers wishing 
to transact business by telephone. It seems they have pro- 
vided their private branch telephone exchange with operators 


able to take down orders and messages in shorthand—a 
departure which will doubtless be widely appreciated. 


Simplex Price List, 1905. 


In the seventh annual edition of the price-list issued by the 
Simplex Steel Conduit Company, Limited, of 80, Digbeth, 
Birmingham, and 20, Bucklersbury, London, E. O., there is 
muoh that merits praise. "Thanks are expressed by the firm in 
the preface to those consulting and station engineers, architects, 
and eleotricians who have given them the benefit of their advice 
and experience in connection with the many improvements in 
Simplex fittings included in the catalogue. One of the secrets 
of the firm's great success is, no doubt, revealed by this action, 
sinoe it proves their readiness to profit from the advice tendered 
by competent critics. Their policy is evidently to march with 
the times and to introduce improvements as the necessity arises 
or is suggested by practical experience. In this way the 
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Fig. 1. Simplex Octagonal Fic. 2. Simplex Multiple 
Box. Switch Fitting. 


flexibility of thelr system has also been increased to meet new 


sets of conditions, until it may be said to satisfy all the 


requirements of to-day. So many interesting details are illus- 
trated in the list that it is difficult to select for special notice 
the small number which limited space demands. However, 
we will do our best. The accompanying illustration (Fig. 1) 
shows an octagonal box. This box is supplied with an 
accurately fitting cast cover, with edges which overlap by jin., 
attached by three brass screws, and can be readily made water- 
tight. It will take up to £in. screwed conduit fixed through 
clearing holes by lock-nute, or gin. unscrewed conduit fixed 
by contact nipples. There are a variety of uses to which this 
box can be put—viz., as a bend, T piece, or inspection box 
of large capacity ; for wiring down to lighting points through 
cement or patent floors with a centre hole for the down run, 
terminating in a bellmouth piece and block; as a X or Y 
inspection plece; or as a star box for lighting a number of 
points from a central position. 

It is often found necessary to group switches together. Our 
next illustration (Fig. 2) shows a convenient way of doing this 


Fig. 5. — Simplex Insulating Bushes. 


in the case of three-way sunk switches. The switches may be 
mounted flush if preferred. The insulating cover of the light 
cast box is attached by brass screws, and can be readuy 
removed for wiring or inspection purposes. 

Conduit insulating bushes form one of the principal adjuncts 
to the Simplex system. These bushes are moulded under 
pressure to exact diameters in three patterns—namely, internal, 
external, and screwed—the first two of which are illustrated in 
Fig. 5 herewith. In all metal conduit systems the use of 
insulating bushes is necessary to protect the insulation of the 
wires and cables emerging from the free ends of the conduits. 

Special attention is directed to the very substantial reduc- 
tion in prices of all Simplex conduite and fittings, which is now 
rendered possible by the lowering of. manufacturing costs, 
attained by the equipment of the compsny's works with the 
latest labour-saving machinery, coupled with their largely 
increased output. 

For the rest, it remains to commend the convenient form 
of this list for the breast-pocket, its excellent binding and 
compilation. 
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FORTHCOMING EVENTS. 


Fripay, Jan. 20. 

Institution of Mechanical Engineers.—At 8 p. m., Some 
5 of American Workshops,” by Mr. A. J. Gimson; 
** Waterworks Pumping Engines in the United States and 
Canada,” by Mr. John Barr; Some Features in the Design 
and Construction of American Plining Machines,” by Mr. A. 
Kenrick, jun.; Engines at the Power Stations and at the St. 
Louis Exhibition," by Mr. A!fred Saxon. 

Royal Institution. —At 9 p.m., ' New Low-Temperature Pheno- 
mena,” by Sir J. Dewar. 

North-East Coast Institution of Shipbuilders and Engineers.— 
At Newcastle, general meeting. 


Blectro-Harmonic Society.—At 8 p. m., smoking concert. 
SATURDAY, JAN. 91. 
Technical College Scientific Society.—At 7.30 p.m., 
Notes on Tool-Room Organisation and Practice,” by Mr. G. 


ir. 

| TUESDAY, JAN. 24, 
of Arts.—At 8 p.m., '' British Commercial Prospects in 

the Far East," by Mr. B. Brenan. 

lastitution of Engineers and Shipbuilders in Sootland.—At 
8 p. m., general meeting. 

Institution of Civil Engineers.—At 8 p.m., '' Notes on the Work- 
ing of the Shone System of Sewerage at Karachi,” by Mr. J. F. 
Brunton; aud ''The Sewerage of Douglas, Isle of Man," by 
Messrs. E. H. Stevenson and E. K. Burstal. 

WEDNESDAY, JAN. 25. 

Institution of Electrical Engineers (Birmingham Local Section). 
At 7.5) p. m., The American Tour of the Institution of Electrical 
Engineers,” by Mr. D. K. Morris. 

Society of Arts.—At 8 p.m., ''London Electric Railways, by the 
Hon. R. P. Porter. 

THURSDAY, JAN. 26. 

Institution of Electrical Mingineors.—At 8 p.m., conclusion of 
discussion on Fuel Economy in Steam-Power Plants," by Messrs 
W. H. Booth and J. B. O. Kershaw. 

l FRIDAY, JAN. 27. 

Municipal and County Club. —House dinner. 

Physical Soolety.—At 5 1 tt Action of a tic Field on the 
Discharge through a Gas,” by Dr. R. 8. Willows; '' Action of 
Radium on the Electric Spark," by Dr. Willows and Mr. J. Peck; 
The Slow Stretch in Indiarubber, Glass, and Metal Wires 
when subjected to a Constant Pull" by Mr. J. Phillips; 
Determination of Young's Modulus for Glass,” by Mr. O. A. 
Bell; and ''Some Methods for Studying the Viscosity of 
Solids,” by Dr. Boris Weinberg. 


DESCRIPTION OF SOME PLANT INSPECTED 
DURING A RECENT VISIT TO THE STATES.* 


BY H. L. RISELEY. 


In response to your committee's invitation to submit a paper 
to the local section on my general impressions during & recent 
trip over to the other side, it appears to me that so many papers 
are being read, and so much has already appeared in the 
technical Press as regards power stations, traction, and other 
kindred subjects, that it would be superfluous to present 
anything on similar lines. It oocurred to me that it would 
be of more general interest if I were to give a description of 
such apparatus as ap unique or different from our 
standard practioe, and which came under my observation. By 
the great courtesy of the various manufacturers, I managed to 
gather a good deal of information as regards single-phase 
traction motors—a subject which I wish to deal with this 
evening. 

General Principles of the Single-Phase Railway Motor.—Of 
course, it is well understood that if the current in both the field 
and armature of a direct-current series motor is reversed, the 
direction of rotation of the armature will remain unchanged. 
If the current was only reversed once an hour, or once a 
minute, we should not find any difference in the operation of 
the motor, and with more frequent reversals of the current the 
same principles shoald apply. With a direct current rapidly 
reversed an effect similar to that produced by an alternating 
current is obtained, and therefore it is only natural to expect 
that alternating current applied to a direct-current series motor 
should produce continuous rotation in its armature. However, 
there are certain phenomena peculiar to alternating ourren:s 
which have made the operation of the single-phase motor a 
difficult problem. One of these is the loss which ocours in any 
solid iron core if the magnetism is rapidly changed in strength, 
or reversed in direction. This is greatly reduced if the iron 
core is made laminated. A more serious difficulty, due to the 
alternating netism, is the transformer action which occurs 
between armature and field. 

Suppose C D be an armature coil in a two-pole machine at 


* Paper read before the Newcastle Local Section of the Institution of 
Electrical Engineers, Jan. 16, 


95 


position of commutation. O ing to the passage of alternating 
magnetism from one pole to another, there will be a voltage 
induced in each of the armaturecoils by transformer action entirely 
independent of their speed of rotation. This voltage will be 
different in the different coils, depending on their , and 
will be maximum in the coil C D, which is at right angles to the 
flux, and zero at A B. As each commutator bar passes under a 


brush, an armature coil is momentarily short-circuited. The 
armature coils are thus short-circuited consecutively in the 
positions where the greatest E. M.F. due to transformer action 
is induced in them. The result is an excessive current in each 
coil at the moment it is commutated. Means to neutralise this 
effect is taken auxiliary field windings, arranged between 
the poles. Other things being constant, the value of the 
induced E.M.F. will be proportional to the frequency of the 
alternating current supplied, and therefore the alternating- 
current motor is most easily designed for low frequencies. 


THE GENERAL Exectric Companys OoMPENSATED Morok 
EQUIPMENT. 

This apparatus was in commercial use on the Ballston division 
of the Schenectady Railway, and the details of the equipment 
are as under: total length of line, 15 5 miles; inside city length 
of line, 3:9 miles; interurban portion of line, 11:6 miles; 
weight of rail (double T), 75lb.; maximum gradient, 1:8 per 
100; maximum curvature, 4-25deg.; spacing between poles, 
100ft.; size of trolley wire, alternating-current and direct- 
current, 000; alternating-ourrent trolley suspended from jin. 
steel catenary ; voltage on trolley, 2,200 alternating current, 
25 cycles; maximum speed, alternating-current and direct- 
current, 43 miles; wheel base of car, 6ft.; each motor 50 h. p., 
200 volts alternating current, 300 volts direct current ; motors 
connected permanently, two in series; trolleys per car (two 
alternating-current and two direct-current); average speed 
per hour (not including stops), 22 miles ; volt-ampere hours per 
ton-mile, 4,350 direct current, 6,530 alternating current. 

The purpose for which this apparatus has been designed is 
(as is well known) that with a direct-current voltage of 600 
volts a suburban system is a commercial possibility, but when 
an extended and heavier service is needed the cost of copper 
required at 600 vults becomes a serious item, and the position 
from a commercial point of view assumes a different aspect ; 
consequently there has been felt a need for a higber trolley 
voltage. The use of alternating current for the trolley would 
allow a higher voltage than is possible with direct current, as 
the voltage can be reduced on the car by a transformer to the 
potential required bythe motors. The general practice of large 
power companies has been to generate at a high voltage and to 
transmit to sub-stations, and there to change the alternating 
current to d irect current for use on railways by means of ptg 
converters o r other similar commutating devices. Obviously it 
would be of great advantage if the railway motors could be 
operated from the high-voltage trolley, thus saving all the 
expensive intermediate transforming apparatus. The proposed 
Scheme offers the double advantage that it can be operated on 
systems where direct current is already installed, and alter- 
Dating current can be easily adopted for future extensions. 
The single-phase alternating-current motor offers severa] advan- 
tages over the three-phase motor, due to the limitations of the 
latter. The altern ating - ourrent single-phase commutator motor, 
with its inherent fitness for heavy traction work, has attracted 
the attention of engineers all over the world for some consider- 
able time past. 

Motor.—The motor has the general appearance of the usual 
direct-current traction motor. It has compensated field wind- 
ings in order to neutralise the heavy reaction of the armature. 
Both the compensated motors and control are adapted for 
operation on the 2,000-volt alternating between cities and the 
standard 600-volt direct current inside the city line. The oom- 
pensated motor is essentially a variable-speed motor, differing 
in this respect from the three-phase induction motor, whose 
constant speed features proved such a drawback to its successful 
adoption in railway work. The speed torque of the compensated 
motor is very similar to that of the direot-current series motor, 
while its commutating qualities and method of oontrol are 
equally satisfactory. The alternating - current. compensated 
motor consists of an annular laminated field with distributed 
windings similar to that of an induction motor, and an arma- 
ture provided with a commutator similar in general construction 
to a direct-current railway motor armature. These motors are 
wound for 200 volts, and are connected permanently two in 
serles, being fed from the 400 volts secondary of an 80-kw. air- 


96 THE ELECTRICAL ENGINEER, JANUARY 20, 1908. 


blast transformer carried on the car. The distributed character 
of the field windings fully compensates for the armature 
reaction, so that the power factors are relatively high throughout 
the range of operation. A set of motor characteristics (Figs. 1, 
2. 5. and 4) are shown in accompanying diagrams for both 
alternating-current and direct-current runaing. It will be 
noticed that the speed torque characteristics for alternating- 
current running are equal to direct-current in meeting the 
requirements of railway work. Unlike the three-phase induc- 
tion motor, with its practically constant speed charaoteristio, 
the compensated alternating-current motor varies its speed with 
its load, and is better adapted to operate traffic over an irregular 
profile. The commutation is equally satisfactory whether 
running alternating current or direct current, and this good 
commutation has been obtained by orrefal design, without resort 
to high-resistance leads or other devices likely to give trouble in 
case of heavy and long-sustained overloads. The following 


Yi 1 
alee ela EU 
ee oo 


* at 


e 
| [ a 


J 


i 


— 
EY 
eal 
M 
Y. 
— 
B 
E: 
RE 
[i 


i 
E 
— 
1] 
i 
li 
m 
I" 
7 
7 
0 


Fig. l.—Speed Time Curve, D. C. Running. Four d E A 64 Compensated 
Railway Motors. Total weight of Car, 31°55 tons. Length of run, 
16 miles. Gear ratio, 3°74. eter of wheels, Min. 


figtres show the comparative alternating-current and direct- 
current resistance of trolley and track per mile : 


A.O. resistance. Ratio 
D.C. pei est 


Two trolleys in series ....... « 18. eds d. -Seusiases 

Oae trolley and double track 1677 a "EUR sasine 1°55 
Two'trolleysand double track O88 155. 4, 176 
Double track alone ..... Uv, Me 114 - 6°65 


Track and Line. The special features noticeable (as far as 1b was 
possible to observe) were that the alternating-current trolley wire 
was suspended’ from ĝin. steel catensry, the wire being clipped to 
the cateriary midway between poles, and the catenary in turn 
being hung over very heavy porcelain insulators on wooden cross- 
arms, the whole forming a construction of great flexibility, with 
the additional advantage of providirg excellent insulation with 
standard porcelain insulators, and thus eliminating span wires 
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Fic. 2—8 Time Curve, A.C. Running. Four G E A 694 Compensated 
y Motors. Total weight of Car, 51°55 tons. Length of run, 
16 miles. Gear ratio, 374. Diameter of wheels, Min. 


adjacent to the trolley wire, thereby preventing the pole catching 
in the event of the trolley jumping the wire. With alternating 
current using a track return there is an inductive drop in the 
wire and rails, with an additional loss in the latter due to eddy 
currents and hysteresis. Of course, the resistance of the 
alternating-current trolley wire is somewhat reduced by the 
i catenary parallel with it. "The track is oross bonded every 
1,900ft. i 

Sub-Slation.—The present sub-station operating the Ballston 
line is operated from the Hudson River Power Company’s 
station, but owing to the fact that this company generates at 
40 cycles, it became necessary to instal a frequency-changing 
device, an inverted converter being used, obtaining direct current 
straight from the direct-current 'bus bars of tbe sub-station. 
The sub-station feeds direct into trolley wire at 2,200 volts, 
with no outside transforming sub-stations. (The sub-station is 


shown inthe attached diagram, both an intermediate and terminal 
Bub-stetion feed from a single-phase source of power ERN 
indicated ; Figs. 6 and 7.) When it is desired to instal 

mske use of a three-phase generator to take care of the opera- 
tion of rotary converters, induction motors, etc., the preferred 
arrangement to balance the load at each sub-station is to instal 
three-phase two-phase transformers connected two-phase on 
the secondary side, and feeding separate circuits from the two- 
phase. This is also shown in attached sketch. In the case of 
the Ballston line there was no diffioulty in running the alter- 
nating equipments over the direct-current, this being accom- 
plished by means of a standard direct-current series-parallel 
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Fic. 3.--G E A 604 Compensated Railway Motor. Characteristic Curves, 
Gear ratio, 71 19=3°74. Diameter of wheels, Ain 


controller used in connection with a commutating ewitch to 
chauge field connections, out out step-down transformer, change 
line fuses, eto. The time required to operate the conimutating 
switch is only a few seconds, and can be done while the car is 
travelling at full speed, as will be seen from the d 

(Fig. 5). The commutating switch is interlocked with two 
main oil switches, one being in the high-tension alternating 
current and the other in the direct-current, this interlocking 
being so arranged that only one switch can be closed at a time, 
and the commutating switch can only be thrown over when the 
oil switches are in the off position. Owing to the fact that the 
alternating-current trolley wire is off the centre while the 
direct-current is directly central, it has been necessary to pro- 
vide a double set of poles, one for alternating current and the 
other for direct current, hence the necessity of interlocking 
the oll switches and commutating switch 20 prevent trouble in 
the case of both trolley poles being up at the same time. 
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Fia. 4.—G E A 604 Compensated Ratlway Motor. Characteristic Curves. 
Gear ratio, 71/19 574. Diameter of wheels, 54in. 


Transformer.—The 80-kw. transformer is air-cooled, forced 
draught being obtained by the motion of the car itself. The 
transformer is suspended below the car floor, and all primary 
leading-in wires are carried in brass tubes, which are well 
earthed. Oar lighting and heating is effected from the direct- 
current trolley in the standard manner, and from the alter- 
nating-current trolley from the secondary of the transformer. 
The base of alternating-current trolley standard is treated with 
vacuum compound, and further insulated from the car body by 
composition insulators. The air-compressor for brakes and 
whistle is operated by a compensated motor, which operates 
from the alternating-current and direct-carrent trolley wires. 


WESTINGHOUSE SINGLE-PHASE RAILWAYW Motor. 


The Westinghouse motor does not differ materially in appear- 
ance from the G.E. motor, only the method of operating is 
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entirely different, for, whereas the G.E. use a resistance for Field.—A laminated core built up of circular punchings of 
regulating, the Westinghouse use au auto-transformer. Even | soft steel bolted together is rigidly held within a cylindrical 
in direot-ourrent railway equipment the method by which speed | frame of cast steel. A large opening over the commutator and 
regulation is obtained on series-wound motors is clumsy and | hand-holes in the end covers and bottom of frame provide easy 
inefficient. With series-parallel control it possesses but two | access to the commutator and brushes, and permit inspection 
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economical running speeds—i.e., with motors in series and | of the field and armature. The coils are wound with copper 
motors in parallel with no resistance in circuit. Any other | strip bent on edge and insulated. The field coils are connected 
d of the car is only secured at an immense sacrifice of | permanently in series. : 
efficiency, involving a wasteful absorption of energy iu the Armature.—A drum type core with open slots is wound with 
controlling resistance. At present there is no standard oon- ! machine-formed coils of copper strip connected in multiple. 
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trolling device which will permit running on a resistance point 
any length of time, it being impossible to equip a car with 
sufficient resistance capacity for continuous operation. The 
Westinghouse alternating-current single-phase motor apparently 
overcomes all these difficulties. Its important points are 
described below. 
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The coils are held in place by a retaining wedge of hard fibre, 
which fits in grooves punched in the armature teeth. There 
are no band wires over the core. The motor is wound for 
225 volts and a frequency of 25 cycles or less. At normal 
voltage and full load the speed is 700 revolutions per minute. 
Characteristic curves attached (Fig. 8). 


§8 


Main Transformer.—An auto-transformer is provided to 
reduce the trolley potential to that desired at the motors. 
It is of the shell type, with single coil, and of standard 
construction, 

Lighting Transformer.—The lighting transformer is also of 
standard type, and may be of any suitable sine. Current for 
car heaters may also be taken from the seoondary of this 
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Induction Regulator. — Speed control is obtained by the 
induction regulator, without the interposition of any serious 
resistance. The regulator consists of two coils shown in 
diagram (Fig. 7) wound on two separate cores and so mounted 
that their relative angular position may be varied at will. The 
primary coil is connected between the trolley and the motors. 
One end of the secondary coil is connected to auto-transformer, 
A the other joins the primary at the motors. The voltage 
developed in the secondary coil varies with change of angular 
position, and may be either added to or subtracted from that 
of the auto-transformer. This method provides a voltage 
range of double that of the regulator, and consequently 
permits the use of a smaller size than would otherwise be 
possible. The regulator is operated by an air-motor connected 
to the shaft by a worm gear, and controlled by magnet valves. 

Switches.—The main and reversing switches are of the drum 
type, operated by pneumatic cylinders, and controlled by 
magnet valves. 

Arrangement of Apparatus and Car Wiring.—The induction 
regulator, main and reversing switches, and car circuit breaker 
are all operated by magnet valves, controlled from either of the 
master controllers. These magnet valves are actuated by a 
low-voltage current from a small battery. For the multiple 
control of a train, it is therefore only necessary to carry this 
low-voltage battery circuit from car to car. Seven-point plugs 
and sockets provide for making these connections. The four 
motors are arranged in pairs, each consisting of two armatures 
in series and two fields in series. The two pairs are connected 
in parallel. The equipment is designed for operation at a 
trolley potential from 1,000 to 1,200 volts, reduced by the 
euto-transformer on the car to 300 volts. The presence of the 
auto-transformer and induction regulator on the car offers a 
safeguard against damage to the motors by lightning or to other 
disturbances on the line. Motors of this type are operated on 
a direct-current line. This involves no change in the motors 
or line construction, but necessitates & modification of the 
controlling apparatus. 

General Remarks.—The general resemblance of the alter- 
nating-current motor to the direct-current series motor, both in 
appearance and methods of operation, also in many details, is 
really surprising. The frame of the alternating-current railway 
motor, like that of the direct-ourrent motor, is of cast steel, 
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but the entire magnetic part of the field (poles and yoke) is 
laminated. This, of course, differs from the direct-current 
motor, where tbe poles alone are laminated, and the cast-steel 
frame also acts as the magnetic yoke. The poles of the 
alternating-current motor are shorter than those of the direct- 
current motor, and carry only a very few turns of heavy strip 
winding. The armature is in all essentials similar to that of 
the direot-ourrent motor, having much the same general dimen- 
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sions, and being fitted with the same oommutator. Instead, 
however, of only two brush arms, the lower voltage, and con- 
sequently larger current motors of the alternating-current type, 
require one set of carbon brushes per pole in order to avoid 
excessive commutating current. The armature and field coils 
are connected in series precisely as in the direct-current motor, 
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Fig. 8, —Porfurmauce Curves, No. 91 Wesatingnuuse A.C. Railway Motor, 
200 volts, 3,000 alts. Gear ratio, 20 to 62. 


but there is an auxiliary fie'd in addition, which is also placed 
in serles with the main field and armature. 


WEsTINGHOUSE Unit SwircH System or MULTIPLE CONTROL. 


The above system consists of a controller operated by the 
motorman, with connecting leads to various air-switches on 
each motorcar. A unit switch-control equipment comprises : 
unit switch group, reverse switch, controllers, train line, 
diverters, imit and line relay switches, small storage battery, 
air connections. The storage battery is the independent source 
of current for the operation of air switches. Their control is 
secured by the movement of the controller, which completes 
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the circuits to the various magnets’ valves on each motorcar, 
which in turn secure the operation of corresponding air switches. 
The various resistance and motor changes are thus slmply and 
positively attained. The air supply is common to the brake 
system, and its use so slight as to be negligible. A separate 
air reservoir is installed, thus obtaining a continuance of air 
supply for control operation in case of the fallure of the air- 
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breaker. The contacts are of peculiar construction, and are 
closed with a rocking and wiping motion, which keeps the sur- 
faces smooth and bright. The magnet valves which control the 
several unit switches are so interconnected by simple mechanical 
interlock switches that the closing of one switch energises the 
magnet of the adjacent switch. The automatic progressive 
action thus provided is regulated by a limit switch,” so 
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compressor. The certainty of positive contact, which is of such 
great importance in the continued handling of heavy currents, 
is obviously thus independent of a fluctuating line voltage. 
The expenditure of energy for the olosing of switches, although 
amall, continues only during their movement. The use of 
14 volts for the control operating voltage secures the greatest 
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freedom from deteriorating contacts, short-circuits, and burn 
out of coils or wiring. 

Unit Switch Group.— A number of independent switches are 
grouped together radially about a central air reservoir and 
operated by small pneumatic cylinders, the valves of which 
sre controlled by electromagnets. This compact arrangement 
makes ble the use of a single magnetic blow-out coil for 
the entire group. h switch, in fact, becomes a circuit 


adjusted that the various switches are successively closed to 
afford uniform acceleration with a constant motor current. 
The rate of acceleration is determined by the adjustment 
of the limit switch, which consists of a small switch in the 
control circuit governing the progressive movement of the 
unit switches, and is actuated by an electromagnet in series 
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wtth the motor cirouit, so that the switch is opened and the 
progressive action of the unit switches arrested whenever the 
motor current reaches a predetermined amount for which the 
limit switch has been adjusted. As soon as the motor current 
falls below this amount the switch closes, and tbe progressive 
action of the unit switches is continued. This arrangement 
ensures practically constant current per motor during the 
advance of the unit switches. 
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Line Helay.— This apparatus is used to out off the current 
from the line should the supply fail at any time, and is actuated 
by an electromagnet connected across in shunt across the supply 
cirouit, so that the relay circuit is held closed unless the current 
supply is interrupted. 

General.—The Westinghouse Company claims the following 
advantages for the above system : Freedom from failure due to 
crossed circuits or burn-outs; absence of trouble with control 
circuit contacts; simplicity of circuits to secure automatic 
current ioput ; light weight and small space; ease of installa- 
tion ; ease of inspection ; certainty of efficient contact on unit 
and reversing switches; great strength of blow-out ; regularity 
of current input; economy of operation; absenoe of we!ding 
of contacts ; great protection from abuse and neglect. 


LEGAL INTELLIGENCE. 


WEYBRIDGE ELECTRIC SUPPLY COMPANY. 


In the Chancery Division on Friday last, before Mr. Justice Joyoe, 
an application was made by the Weybridge Urban Electric Supply 
Company, who have a station at Weybridge, to stay so much of an 
order obtained against them as applied to the lighting of Walton from 
the generating station at Weybridge. Tbe matter has been the subject 
of considerable litigation recently. 

Mr. Younger, for the company, stated that the injanction obtained 
against the company on Sept. 22 had been suspended, so that the 
company might approach the Attorney-General. 

His Lordship: I object to your saying this. 

Mr. Younger: I will put it in any form you like. Proceeding, he 
said his company did spproach the Attorney-General, but he was 
content to leave the matter in his lordship’s hands. They had pre- 
sented a Bill to Parliament authorising them to supply Walton from 
their Weybridge station. That Bill was now pending. The proposal 
he made to his lordship in the interests of the company, and of the 
consumers at Walton, was that 
related to the actual supply by means of the existing mains—leaving 
out of account the ng-up of the roads or anything of that sort— 
should be suspended until the Bill which was now pending in Parlia- 
ment had been disposed of either one way or the other. The actual 
supply at Weybridge had been going on for 18 months, and the com- 
psny had erected in Walton a tem station, which was completed. 

Mr. Hughes, on behalf of the Urban Council, said at present there 
was a decision sgainst the company, but what they were doing was 
contrary to the law—dt was clear breach of the lew—and what the 
company said was, ‘‘allow us to go on committing & breach of the law 
until the law is altered.” 

The Judge granted a stay of the injunction previously made until 
any further order may have been made. 

Mr. Hughes asked leave to appeal, which the Judge, after consider- 
able hesitation, allowed. 


of the injunction which only 


SOUTH LANCASHIRE ELECTRIC TRAMWAYS. 
At the Ohancery Oourt, Liverpool, last week, before Vice-Ohancellor 


Sir 8. Hall, K. O., the affairs of the South Lancashire Traction Com- 


pany came up again for consideration ia the form of two motions—one 
by Mr. Nicholas Earle, solicitor, Manchester, seeking to restrain the 
company from acting on resolutions passed st a meeting held on 
Dec. 30; and the other by Mr. Arthur Stauley, asking the Court to 
give effect to the resolutions. Both applicants were debenture holders 
in the et. 

Counsel for Mr. Earle stated that some time ago a summons came 
before the Court asking it to sanction the terms of a Bill in Parliament 
and the raising of a sum of money for expenses, and that spplication 
failed. Nevertheless, a meeting was summoned for the piae of con- 
sidering and, if thought fit, of supporting the Bill of the South 
Lancashire Tramways, Limited, to extend the time for the compulsory 
purchase of lands and the rearrangement of capital in that company, 
and for the purchase of the undertaking of the electric traction com- 
pany. The meeting was wholly irregular, and his client purpossly 
refrained from attending, and the resolutions passed at it ought not to 
have any effect. 

Counsel for two other debenture holders explained that in order to 
comply with the Standing Orders of Parliament notice had to be given 
in the local papers and meetings had to be called, and it was necessary 
to hold the meeting in question in order to be in time to present the 
Bill next session, If the compulsory powers held by the company were 
allowed to lapse it would seriously diminish the value of the shares 
held by the electric traction company, with a consequent loss to the 
debenture holders, and an enormous majority of the latter were in 
favour of the Bill. 

Mr. Maberly, on behalf of Mr. Stanley, said that in such a case as 
this the Oourt could refuse an application at one time and grant it at 
another, according to ite views of the circumstances. In this case the 
circumstances had changed, and the matter submitted to his Honour 
was not res judicata. It was anticipated that if the Bill were passed, 
a substantial value would be given to the shares held by the electric 
company. 

It was stated in further argument that the holders of £502,000 out 
of £597,000 debenture stock were in favour of the Bill. 

His Honour granted Mr. Stanley's motion, the costs to be paid by 
the trustees. 


at: 


MUTILATED TRAMCAR TICKETS. 
At Sunderland on Friday last Andrew Bell was charged with wilfally 


obstructing a tramways inspector, and with refusing to produce his 
ticket when asked to do so. 

Mr. F. M. Bowey, town clerk, stated that defendant and two other 
men boarded a car going from High.street to Grangetown. Defendant 
paid the three fares, and received three tickets properly punched from 
the conductor. A few minutes later Inspector Gray led the car to 
examine the tickets. When he asked defendant for his ticket, he 
produced three tickets all in pieces and massed together. The inspector 
could not ascertain the number, or whether the tickets were all there, 
the only thing he could see being that one ticket was complete though 
in pieces. He told defendant that he could not find the numbers of 
the other two tickets, and the defendant replied that it was the 
inspector's duty to look for the numbers and not his. He further 
stated that he had torn the tickets up intentionally in order to 
have a test case made of it. He gave his name and address when 
requested to do ao. Assoon as the inspector went upstairs the conductor 
ra "e car saw Bell stoop down and pick several pieces of tickets frens 
the floor. 

5 evidence was given by the inspector and the 
conductor. 

Defendant said the tickets were mutilated, but not destroyed, and 
the pieces—perhape eight in all—were all together. The by-law 
stated that tickets must not be destroyed, and his were not destroyed. 

Mr. Bowey: Weare not charging him with destroying his ticket, 
but with obetruotion. . 

Harry Gordon, a clerk, gave evidence in support of the defendant, 
and said the tickets were probably in 12 pieces. the inspector had 
looked properly he could have found the other numbers. The tickets 
were mutilated, but not destroyed. 

Robert Wm. Haggie also gave evidence, and said the tickets would 
be torn into 24 pieces, or probably less. The inspector could have 
found the numbers if he had liked. 

The Bench said they found the case proved, and inflicted a fine of 
20s., including costs. 


TRESPASS ON THE LANCS. AND YORKS RAILWAY. 


A case of trespass on the electrified section of the Lancashire and 
Yorkshire Railway was heard before the Southport magistrates, the 
defendants being two men named Jones and Eannon. 

A pointsmau saw the defendants noar the ''live" rail. Esnnon 
challenged Jones ''to go and sit on the ‘live’ rail,” but Jones did not 
accept. Both defendante were uuder the influence of drink, and the 
pointaman telephoned for assistance. Three porters were then sent up 
the line, and when they requested defendants to get away, Esnnon 
again requested them to show him the live rail, stating that he 
was '' red to meet his Maker.” The defendants several times 
lurched into dangerous proximity to the ''live" rail, but were 
eventually removed from the rails without mishap. 

Both men were fined 20s. and costs. 


COMPANIES’ MEETINGS AND REPORTS 


EASTERN TELEGRAPH. 


The report for the half-year ended Sept. 50, 1904, to be presented at 
an ordinary general meeting on the 25th inst., states that the revenue 


‘amounted to £589,386. 68. 2d., from which are deducted £178,269, 


18e, 7d. for the ordinary expenses and £41,847. 17s. 7d. for expendi- 
ture relating to maintenance of cables, depreciation of spare cable, 
sundry differences in exchange, and income tax payable abroad, leavin 
a balance of £369,268. 16s., to which is added £1,233. 15s. 10d. 
brought from the preceding half-year, making a total available balance 
of £370,502. 83. 10d. After providing for income tax payable in 
Englaud, interest on loan from Eastern and South African Telegra 
Oompany, Limited, interest on mortgage debenture stock, and for 
two quarterly dividends on the preference stock, which in all absorb 
£97,870. 9s. 11d., there remains a balance of £272,651. 18s. 11d., out 
of which the direstors have placed £12,000 to the reserve fand for 
maintenance ships, £125,000 to the general reserve fund, and 
allocated £100,000 to meet the two interim dividends of 14 per cent. 
each on the ordinary stock, the balance of £35,631. 183. lld. bein 
carried forward to the next account. Two of the directors, Lo 
Allerton and Sir Henry Charles Fischer, OC. M. G., retire by rotation, 
but offer themselves for re-election, as also do the auditors, Messrs. 
ey ca Dever, Griffiths, and Co., and Messrs. Welton, Jones, 
and Oo, 


DIRECT UNITED STATES CABLE. 


The report for the half-year ended Dec. 31, 1904, states that the 
revenue, after deducting out-payments, smounted to £51,030, as com- 
pared with £47,815 for the corresponding period of 1903. The working 
and other expenses for the same period, including income tax, 
amounted to £22,108, leaving a balance of £28,921 as the net 

fit, making, with £2,168 brought forward, a total of £31,089. 
For the corresponding period of 1905 the working expenses and 
other payments amounted to £21,816. Interim dividends of 3s, per 
share for the quarter ended Sept. 30, 1904, and of 3s. per share 
for the quarter ended Dec. 31, 1904, amounting to £18,213, have 
been declared, and after setting aside £10,000 to the reserve fund 
account, the balance of £2,876 has been carried forward. The 
reserve fand account has been debited with £8,477 for coat of cable 
repairs, and after being credited with interest on the investments and 
amount set aside from revenue, now amounts to £472,964, taking the 
investments at cost price. The directors recommend a pension echeme 
for the staff of the company, to take the place of the existing system 
of endowment sesurances. 
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NEW COMPANIES REGISTERED, 


General Electric de France, Limited.—Oapital, £10 000. 
Object: to acquire and carry on the business of Messrs. L. Espir and 


N. Gunz as dealers in electrical apparatus and appliances at llbis, 
Rue i hora Paris. Registered office: 67, Queen Victoria- 


Liens Registered. 
Minehead Electric Supply Company, Limited.— 
registered Jan. 2 of debenture and mortgage as collateral security, 
dated April 24, 1903, for E700. : 


Sir Henry 8. Maxim Captive Flying Machin 


mortgage 
debentures being secured on all the property. nt and fature, the 
goodwill, business. an called capital for the time 


un 
being, ment on all moneys payable under agreements 
with the London Exhibitions, Limited, pe the Orystal Palace 


Company. 


APPOINTMENTS VACANT. 


Switchboard Attendant, Devonport electricity works. Wages, 
308. per week. rd erate to the Borough Electrical Engineer. 
See advertisement in last issue. 

Manager, London Motor Omnibus Company, Limited. Applications 
to the Secretary, 794, Salisbury House, London, E. O. 

Switchboard Attendant, Stockton-on-Tees. Wages, 27s. 6d. per 
week advancing to 358. per week. Applications to Mr. J. J. Smith, 
borough electrical engineer. See advertisement. 

Electrical Engineer, Ashton-under-Lyne Union. Particulars from 
Mr. G. H. Parrington, clerk to the Guardians, See advertisement. 

Chief Assistant Hectz ical Engineer, Battersea. Salary, £175 
per annum. 

— ͤ — —— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Keighley.—The Corporation invite tenders for tramcars. Tenders 
by Jan. 30. 

Halifax —The Corporation invite tenders for coal conveyors. 
Tenders by Jan. 31. 

Teurney.—Tenders are required for the electric lighting of the 
waterworks. Tenders by Jan. 20. 


Sa: agossa (Spain). —Tenders are invited fcr 32 candelabra for the 
municipal theatre. Tenders by Jan. 30 


Oporto.—The Municipal Authorities require tonders for lease of 
their electric tramways. Tenders by March 15. 


West Hartlepool.—The Corporation requiro tenders for additional 
250-kw. set, with the necessary switchboar?, panel, eto. 


Ghent.—The Municipality require tenders for 15 electric cranes for 
the herbour works. Provisional estimate, £1,200. Tenders by Feb. 20. 

Bucharest.—Tho Government require tenders for the annual sup- 
ps to the Regie for lighting materials and accessories. Tendera by 

eb. 7. 

Stockport.—The Gas and Electricity Oommittee invite tenders for 
the supply of 10 complete feeder pillar boxes, with bases. Tenders by 
Feb. 1. See advertisement. 


Kirkealdy.—The Town Council invite tenders for the extension of 
about 500ft. in length of the present Esst Pier. Tenders to the Town 
Clerk by Feb. 4. See advertieement. 


Liria.— The Municipality require tenders for installation of electric 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per snnum. 

Vienna —Tenders are required for telegraph and telephone mate- 
rials. Particulars may be obtained from the K. K. Post Oeconomie. 
Verwaltung, Vienna. Tenders by Jan. 21. 


Grimsby.—The Corporation invite tenders for (No. 30) motore; 
(31) water-purifying plant; and (22) 12 months’ supply of stores. 
Tenders for 50 and 31 by Jan. 23, thos» for 52 by Feb. 1. 


Madrid.—The Department of Agriculture, etc., invite tenders for 
installation and working for 60 years of an extension of the electric 
tramways in the north of the town, Tenders by Feb. 25. 


Stockport.—The Tramways Committee invite tendera for the over- 
bead equipment of about four miles of electric tramway, and also for 
copper rail bonds. Tenders by Feb. 6. Bee advertis- ment. 


Caen (Franoe)—The Prefect requires tenders for concession of a 
tramw»y from Ryes to Caen via Ureully for goods and passengers. 
Particulars from the Prefect of Calvedos, Caen. Tenders by Feb. 1. 


Brusse:s.—Tenders are required for erection of an electric station 
at the goods railway station at the port. Specification No. 391 is 
obtainable fom the Belgian Government Railways. Tenders by Feb. 8. 


West Ham.—The Council invite tenders for the supply of engine- 
room stores, cables, integrating wattmeters, double-pole house cut-out 
boxes, transfor mers, incandescent lamps, and coal. Tenders by Feb. 6. 
Ses advertisement. . : 1 

Pudsey.—The Corporation invi ers for underground electric 
mains, switchboard, etc. Specifications, eto., may be obtained on 


application to Messrs. Shepherd and Watney, consulting engineerr, 
Greek-street-chambers, Leeds, Tenders to the Town Olerk by Jan. 20. 


Swindon.—The Oorporation invite tenders for the supply and 
erection of one 30ft. by 8ft. Lancashire boiler with down-take super- 
heater, steam, exhaust, and feed piping, otc. Tenders to be delivered 
par 10 a.m. on Tuesday, Jan. 24, 1905, to Mr. Robt. Hilton, town 
clerk. 

London, N.—The Metropolitan Asylums Boerd invite tenders for 
installation of fire-alarms at Northern Hospital, Winchmore Hill, N. 
in accordance with plan and specification prepared by Mr. W. T. 
Hatch, M. I. C. E., M. I. M. E., engineer in-chief. Tenders by 10 a.m. 
on Jan. 24. 

Switserland.—M. R. Vontobel, of Winterthour, and M. Obarles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow - electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; 219, 600 is to be 
expended on rolling - stock. e 


Drax (near Selby).—Tenders are invited for electric light installa- 
tion, also electric pump, etc., capable of delivering 500 gallons per 
hour, at Read’s Grammar School, Apply to the headmaster, Mr. W. 
St. G. Drennan, at the School, who suppl all necessary particulare, 
Tenders to be delivered to Messrs. E. and T. Olark, solicitors, Snaith, 
R. S. O., clerk to the Governors, by noon on 28th inst. i 


Johannesburg. — The Oouncil invite tenders for Vignoles rails, 
fishplates, angle steel guard-rails, bolts, nuts, coach screws, and dog- 
spikes. General conditions, specifications, and forms of tender may be 
seen at the offices of the Council's consulting engineers, Messrs. Mordey 
and Dawbarn, 82, Victoria-street, Westminster, S. W., and may be 
obtained on payment of five guineas. Tenders by Jan. 26, 


Shanghai.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
eystem in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and 5 lines, A 
pro forma contract is open to inspection by tenderers, and copies will! 

supplied to applicants by the Council's agents, Mesers. John Pook 
and Oo., 63, enhall-street, E. O. Tenders by March 31, 1905. 


Plasencia,—Tenders are required for the concession for 10 years of 
the lighting by electricity of the town. Adjudication of tenders will 
take place on Jan. 28, and tenderers, if not appearing in person, must 
be represented by a duly authorised agent. The conditions of conces. 
sion are set out in the notice in the Gaceta, which may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, E. O., any day between the hours of 10 a.m. and 5 p.m. 
(Saturdays, 10 a.m. to 1 p. m.). 


Tredegar (Mon.).—The Guardians of Bedwellty Union invite 
tenders for a complete electric light installation at their workhouse, 
Tredegar: (Section 1) steam dynamos, booster, battery, switohboard, 
and motors ; (section 2) cables and wiring. The plans, specifications, 
and forma of tender will be issued shortly. Firms desiring to submit 
tenders sre requested to apply in writing on or before 25th inst. to the 
consulting engineers to Guardians, Messrs. Herbert Lewis and Fletcher, 
Piudential-buildings, Oardiff. Mr. J. A. Shepard, clerk, Town Hall, 
Tiedegar. 

Handsworth (near Birmiogham).—The Urban District Oouncil 
invite tenders for the supply sna delivery of the following in connec- 
tion with the electric lighting undertaking : (Oontract No. 10) power 
and lighting circuits and fittings in generatiny station ; (11) pipework, 
feed pumps, economirer, eto.; (12) electricity meters. Tenders will 
only be considered for the whole of the work covered by each specifisa- 
tion, and not for any part thereof. Oopies of the specification. with 
the conditions of contract, etc., can be obtained from Mr. H. Ward, 
elerk. Tenders to the Olerk before noon on Feb. 2. 


Melbourne.—Tenders will be received at the office of the Deputy 
Postmaster-General until noon on Feb. 7 for the supply and delivery 
of (1) 5,500 trunk-line multiple jacks, in strips of 20 ; (2) 1,320 yards 
of 64-wire wool-insulated switchboard cable. Specifications may b» 
seen at the General Post Offices at Melbourne, Sydney, Brisbane, and 
Adelaide. Tenders, endorsed Tender for ——, as the case may be, 
addressed to the Deputy Postmaster-General, Melbourne, may be 
deposited in the tender-box at the General Post Office, Melbourne, or, 
if sent by post, must be prepaid and registered. The deposit to be 
enclosed with the tender is 5 per cent. on the total amount. 


Johannesburg.—The Municipal Council are prepared to receive 
tenders fur 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one eleotrio car traverser. and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting epgiacers, Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, S. W. Copies of the specifisation may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg. and at the Oonsult- 
ing Evgineers' Offices in London, and may be obtained on payment of 
five guineas, which will be returned on receipt of a bona fide tender. 
Duplicate copies of the specification may b> bought for 10s. each (not 
returnable). Tenders must be addiessed to Messrs. Mordey and 
Dawbarn, 82, Victoria-street, London, 8. W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expevses incurred in tendering. 


South Shields.—The Corporation invite tenders for the execution 
of the works and the supply of plant in connection with the laying of 
proposed electric overhead tramways in the streets of the borough : 
(Part 1) permanent way and construction of track; (2) copper rail 
bonds, bonding of tramrails; (3) conduits, cables, and overhead equip- 
ment. Specification, etc., can be obtained from Mr. J. Moore Hayton, 
town clerk, on payment of £5. Bs. for each of Parts (1) and (3), and 
£2. 28. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. General and detailed plans of the proposed 
works oan be seen as regards Part (1) at the office of Mr. Z. E. Burgess, 
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M. I. O. E., borough engineer, Ohapter-row, and as regards Parts (2) 


and (3) at the office of Mr. J. H. Cawthra, M.I.E.E., the borough 
electrical engineer, West Holborn, South Shields. Tenders to the Town 
Olerk, Oourt-buildings, South Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Norwich.—The Town Oouncil have accepted the tender of O. A. 
Parsons and Co., of Newcastle, at £6,400, for a 1,000-kw. steam 
tarbine generator. 

Fulham.—The Borough Oouncil have accepted the tender of the 
General Electric Oompany, Queen Victoris-street, E. O., at £6,718, 
for the 1,000-kw. alternator, 

Leith —The Council at their meeting on Monday, after considerable 
debate, decided to place half of the order for the tramcars and equip- 
ment with the British Thomson-Houston Company and half with the 
Brush Company. 

Stockport —The Corporation Tramways Committee have accepted 
the tender of Walter Scott and Oo.. Leeds Steelworks, for rails, 
fisb plates, and tiebars at nearly £7,000, for the reconstruction of the 
Hazel Grove and Edgeley tramway routes. 

Perth.—The following tenders have been accepted by the Electricity 
Committee in connection with the reconstruction of the tramway 
system : for the engine and dynamo, the British Electric Plant Com- 

any, Alloa, at about £3,000 ; Oowan and Oo., Salford, Manchester, 
or the switchboard, at about £1,100. 

Hull.—The Pablio Libraries Committee have received the following 
tenders for the necessary electric pnt installation and fittings required 
at the Carnegie Library, West Park, Anlaby-road : 

W. L. Harrison, George-street, Hull (accepted) ........... £38 15 0 
Lancashire Electrical Engineering Company, Ashton- 


pide t, d ER E iiia 45 0 0 
Northern Electric Company, Grimsby........................... 49 0 0 
King and Oo., South Church Side, Hull........................ 54 0 0 
H. Hyde, Spriog Bank, Hull . . 65 0 0 
Oox Walker Darlington MERECE TED 108 11 8 


Note, —The price for fittings was not socepted. 


BUSINESS NOTES. 


TRACTION. 


Rothesay.—It is reported that the extension of the tramway to 
Ettrick Bay is to be proceeded with immediately. 

Croydon.—A confirmatory resolution in reference to the tramway 
extensions was adopted at last week's meeting of the Oorporation. 


Colchester,—At the special meeting called for the llth inst. the 
Corporation approved the extension desoribed in our last week's issue. 


Portsmouth. —The Gosport Urban District Council have given their 
approval to the Portsmouth Street Tramways Oompany’s Bill for 
additional lines. ; 

Newoeastle.— The city engineer has been instructed to prepare plans 
for the extensions to Sandyford Estate and Scotewood. Two top- 
covered cars are to be tried. | 


Dalkeith. —A syndicate project the construction of an electric tram- 
way from Dalkeith to Lesswade, a distance of seven miles, if the local 
authorities are favourably disposed. 


Tranent (Scotland).—At a public meeting it was unanimously 
decided to approve the proposal of the National Electric Construction 
Company to bring their Levenhall trams on to Tranent. 

Steckport.—A meeting of the Tramways Committee was held to 
consider the tenders for the reconstruction of the Hazel Grove and 
Edgeley routes, Particulars appear in another column. 


Rawmarsh.—The Urban District Council have agreed that if the 
promoters start construction by March 31, a reduction shall be made in 
the rent and consent will be given to an extension of time for com- 
pleting the works. 


London County Council.—The Oity Oorporation have received 
resolutions from the Farringdon Within and Bread street wardmotes 
in favour of bringing the cars over Blackfriars Bridge, and one from 
the wardmote of Walbrook against the proposal. 


Douglas.—The Town Oouncil considered on Wednesday a proposi- 
tion to introduce 1d. fares all the year round in lieu of the 2d. fares 
now char. in the summer season. Ultimately it was decided to 
instruct the Tramways Committee to report on the advisability of 
introducing 1d. stages. 

Rhondda. —A public meeting in connection with the omnibus Bill 
(including trarfiways) to be promoted in Parliament during the next 
session by the Urban District Oouncil was held last week. After 
considerable discussion, in which a good deal of opposition was offered, 
the meeting was adjourned for a fortnight. 

Southampton.—The proposal to appoint a general manager of the 
tramwaye has been referred to a joint conference of the Tramways and 
Electricity Committees, the opinion being expressed that if Mr. Street, 
the borough electrical engineer, were given an opportunity, he would 
diecharge the additional duties of manager admirably. 

Coatbridge.—At the monthly meeting of the Town Council a con- 
versation took place with the British Electric Traction Company, as 
represented by Mr. Garcke, who stated that he would recommend the 
company to proceed with the construction of the tramway from Kirk- 
wood-street to Woodside-street at an early date, though an extension 
of time for its completion will be necessary. 


Liverpool, —The returns for the year ending Dec. 51 are ss follows : 
car miles, 12,166,419; passengers |carried, 116,642,665 ; receipts, 


£540,916; increase in traffic receipts, £16,407. The increase of 
receipts of 1903 over 1902 was £17,883, whilst 1902 over 1901 was 
£38,243. The biggest increase since the commencement of the electric 
system in one year was that of £57,645 in 1900 over 1899. 

Grimsby Light Ratlway.—A special meeting of the Town Council 
was held on Monday to consider the plans of the proposed light 
railway which the Great Central Railway propose to lay down in con- 
nection with their Immingham Dock scheme. The application for 
sanction will come before the Light Reilway Oommissioners on F. b. 6. 
After considerable discussicn it was decided to refer the matter to the 
Parliamentary Committee, which wil] meet at an early date. 

Electric Traction in Germany.—According to the Vossische 
Zeitung numerous schemes are in contemplation for the oon*trucuon 
of electric railways in Germany. These include lines Berlin Hamburg, 
Frankfort- Wiesbaden, Oologne-Dusseldorf, and Leipsio- Helle. Schemes 
for even longer distances are talked of, and it is claimed by the 

"ossische Zeitung that Germany will show herself to be the pioneer 
in electric railway construction apart from underground lines. Daily 
Telegraph. 

Rochdale.—A meeting of the Tramways Committee was held on 
Monday evening, when the chief item of interest was the question of 
Heywood running on the Oorporation’s lines with their steam trams 
from the borough boundary to Sudden. Heywood have struck out of 
the draft agreement certain clauses, the chief being that Heywood 
shall psy all rates and charges on the lines during the time they work 
them, and that they shall not at any time apply for running powers 
over this portion. It was decided by the committee not to agree to 
any of the alterations, ö 


Motor Tramoars.—The Morning Post suggests that petrol motor 
tramcars should be run on existing tramlines where there are difficulties 
in the way of electrification. In view of the cost of electrification and 
the consequent opening of the streets, the London County Oouncil is 
to be asked by the Shoreditch Borough Oouncil to consider the p»s- 
sibility of adopting a system of automobile tramoars driven by petrol 
engires on the present lines north of the Thames, and to arrange with 
the North Metropolitan Tramway Oompany for the trial of an experi- 
mental motor tramcar. 


Leith.—A requisition having been presented by four members of the 
Town Council to call a meeting to consider the action of the Tramwa 
Committee in accepting an offer by the Brush Electrical poe ey! or 
the supply of cars for the new electric system of tramways at £19,228, 
when s lower offer had been tendered, a epeciel meeting was held on 
Monday. After various motions had been proposed and rejected, it 
was agreed to divide the order between the Brash ies Tag | and the 
British Thomson - Houston Company. Particulars w e found 
among our Results of Tenders.” 


New Tube Ratlways.—The time for depositing in the Private Bill 
Office memorials alleging non-compliance with the Standing Orders of 
Parliament has expired. Memorisls have been presented by the 
Marquis of Salisbury and Sir Walter Phillimore against the Great 
Northern, Piccadilly, and Brompton Railway (No. 2) Bill; and by 
Messrs. Pilkington Bros., Limited, Mr. Sydney Charles Lambert 
Messrs. George Wright and Oo., Limited, and the Great Northern 
Piccadilly, and Brompton Railway Company against the Hammersmith 
City, and North-East London Railway Bill. 


North-Eastern Ratlway.—At a meeting of the committee of the 
guarantors of the North-Eastern Passengers’ Association held in 
Newcastle on Monday it was intimated that Sir George Gibb had 
written stating that the directors would be pleased to receive a deputa- 
tion on 27th inst., and suggesting that the association should join with 
the corporate authorities and make one deputation. After some 
discussion it was resolved to adopt the suggestion, and sever4) 
gentlemen were appointed to represent the different districts. Trials 
have been made of a new electric locomotive for goods traffic, and the 
results have been fairly satisfactory. 


North Metropolitan Tramways Co.—Since the court of arbitra- 
tion heard the evidenoe arising out of the claim for £105,000 by the 
North Metropoliten Tramways Company agsinst the West Hem 
Oorporation for the compulsory acquirement of the Swan-yard and 
Martin- street depts, an arrangement has been come to between the 
parties on the following basis: no award to be made by the arbitrator, 
the Oorporation to pay the tramways company £63,000 for the two 
depéts, the eompany to release the Oorporation from all liability under 
the agreement dated Feb. 10. 1903, with regard to the Bow granaries, 
and immediate possession to be given of Swan-yard. 


Keighley.—At the monthly meeting of the Town Council a coun- 
cillor asked whether the Tramways and Electricity Committee intended 
to take the Oouncil into their confidence and inform them as to how 
many passengers travelled on the cars month by month. In reply, it 
was stated that the information desired would be supplied regularly. 
Two new cars are being obtained, the manager having reported that it 
was practically impossible to work the whole syetem without them. 
Al the existing cara ate being used for the present service, and the 
two additional cars will be reserved for the new section, which will be 
opened in about a month. It is probable that the car-shed will have 
to be enlarged in the near future. 


Yarmouth.—Negotiations with the Gorleston Tramway Oompany 
baving failed, the Corporation have decided to apply to the Board cf 
Trade for the appointment of an arbitrator. The December return 
shows an increase in receipts of £56 compared with last year. The 
aggregate report from April 1 shows an increase in receipts of £690. 
There have been 172 851 more passengers. The daily aversge receipts 
have increased by £2. 148. 4d. The electrical engineer reported, after 
investigation, that the explanation of the excessive current consumed 
from the mains during the past five months by the trams was owing to 
the main meter reading off 10 per cent. too fast, The tremway 
accounts will be corrected accordingly, 


‘all over the city. It was agreed 


wapication was 


THE ELECTRICAL ENGINEER, JANUARY 20, 1905. 


103 


Timber Market.—In their annual timber report Messrs, Denny, 
Mott, and Dickson, Limited, remark that, despite high prices and 
depression in the shipbuilding trade, a leading feature has been that 
the consumption exceeded the exports, the result being that the stocks 
of teak in consumers’ hands have become exhausted, and shippers 
have consequently made their increased scale of prices effective. The 
result of this ie to encourage the substitution of other woods or of 
steel for teak in rolling-stock construction, The imports of teak to 
Europe last year were 50 per cent. lower than the unusually small 
import of 1905, and as the consumption was some 20 per cent. in 
excess of the import, the stocks available are limited. 


J .—The Corporation are proceeding actively with the 
realisation of their tramway scheme, and Messrs, Mordey and Dawbarn, 
82, Victoria-street, S. W., the consulting engineers, are now inviting 
tendere for the permanent-way material, as also for rolling.etock, 
machine tools, eto. Those for the permanent-way material, deliverable 
by the 26th inst., include Vignoles rails, fishplates, angle-steel guard 
rails, bolts, nute, coach screws, and dog spikes. The tenders for 
rolling-stock and machine tools, to be forwarded not later than 
March 8, comprise 100 electric cars and two electric water-cars, like. 
wise a five-ton travellirg orane, one electric car traverser, and various 
workshop toole—erection at Johannesburg being included in the 
contracts. — British and South African Export Gazette, 


WalsalL—The following are particulars respecting the working of 
the tramways: Five weeks ending Dec. 3, 1904: Number of 
passengers, 400,754 ; receipts, £2,215. 4s. 6d. ; car miles run, 57.558; 
„ car mile run, 9 23d. Four weeks ending Dec. 21, 1904: 
Number of passengers, 341,861 ; receipts, £1,900. 12s. 14d. ; car miles 
run, 44,707 ; receipts p. car mile run, 10:20d. The town clerk has 
been instructed to confer with the borough accountant and manager as 
to the audit of the accounts, so as to facilitate the preparation of the 
balance-sheet. The electrical adviser to the Board of Trade has 
inspected the electrical equipment of the old lines, and has reported 
that the work is satisfactory. The Board of Trade have instrueted 
Lieutenant-Oolonel Yorke to inspect the permanent way. 


Leedsa.—Several important matters in connection with the fares were 
considered by the Tramways Committee on Monday. In the first 
place, it was resolved to recommend that all the 1d. stages thronghout 
the city should be two miles in length. With regard to id. fares it 
was decided that an experiment should be made on about two-thirds 
of a mile of track on a route to be selected. Upon the result of this 
test will depend whether the system of $d. fares «hall be carried out 
ed in ol 4 dod eee the oe TR of the 
men engsged in cleaning and repairing the cars. At present they are 
on duty each night for eight houre, snd under the new conditions the 
will work nine hours each night six times a week. In connection wit 
the scheme of high-tension generation to supply current for the out- 
lying districts of Horsforth, Rodley, eto., it was decided to advertise 
for tenders. 

Lendon United Tramways Co.—It was reported at last week's 
meeting of the Thames Ditton District Oouncil that the construction 
of tramways in Long Ditton was about to be commenced. The 
Sarbiton Urban District Council have referred back to committee the 
question of street widenings. It is stated that the line through 
Sarbiton is not likely to be commenced before May. The Hampton 
Wick Urban District Oouncil have passed the following resolution : 
That an expression of opinion be sent from this Oouncil to the Board 
of Trade to the effect that the oonstrnotion of tramway lines over 
Kingston 
traffic and the narrowness of the carrisgeway ; and that the forma- 
tion of the lines should be deferred until the bii'gs is widened.” The 
Richmond Town Council have decided to oppose the company's appli. 
cation for an extension of time to construct the line from Kew Green 
to Richmond. 

Metropolitan Railway.—The memorial which has been presented 
to the Examiner of Private B.lle in both Houses by the Willesden 
Urban District Oouncil sgiiust the Metropolitan Railway Bill is 
directed against Clause 35 of that Bill This clause provides that 
** the company may enter into and carry into effect ments with 
any railway or other company for the supply of electricity for traction, 
lightirg, or other purposes.” The District Council contends that this 
clau.e pro to repeal, withont proper notice, the proviso to 
Clause 31 of the Metropolitan Railway Act, 1902, which provides that 
the company shall not use or supply for use in the parish of Willesden 
electricicy or electrical power except for the purpose of its own under- 
taking. Avy p alteration or repeal of this proviso ought, it 
ie contended, to have been served upon the Council, and the failure 
^f the company to do so is, it is alleged, a non-compliance with 
Standing Orders. 

Heyweod.—At last week's meeting of the Corporation an agreement 
with the Corporation of Rochdale with respect to the running of the 
steam-cars to Sudden within the Rochdale boundary was approved. 
The Cheirman of the Tramways Oommittee stated that he had met a 
deputation from the Rochdale Committee, and he thought they had 
beaten tbe matter out until there would be no difficulty in settlement. 
It was not convenient for Rochdale to work the tramways in Bolton- 
road, and as the Heywood Corporation had applied for permission to 
work them, it would seem that there could be no difficulty in arranging 
the matter ; but Heywood were required to put the road ia repair, keep 
the track in repair to the satisfaction of the Rochdale borough engi- 
neer, and be responsible for any damage that might be incurred, 
With a Jittle alteration in the sgreement he thought they would be 
able to come to terms with Rochdale. More communications have 
passed between the two towns, and the prospect of a settlement appears 
to be somewhat more hopeful, 

Jarrew.—At the monthly meeting of the Towa Council a oom. 
received from the Board of Trade enclosing copy of a 


Bridge is at present impos:ible owing to the amount of 


letter from the solicitors to the promoters of the Jarrow and District 
Light Railway Order, 1901, regarding the proposed extension of time 
for completing the work. It was stated that the company had already 
spent more than £10 000 on the scheme, and in addition to purchasing 
property hed completed both abutments of the proposed bridge over 
the River Don, having obtained delivery on tbe spot of the girders, and 
had practically completed the railway on either side of the bridge. 
But for the appearance of a crack in one of the abutments the 
construction of the bridge would before thie have been actually com- 
pleted. The company, therefore, thought they had shown eufficient 
ground to justify their requests for an extension of time for the 
completion of the railway and works, as they were not likely to allow 
the capital embarked in the scheme to lie idle longer than was 
necessary. In the circumstances the Board of Trade had sanctioned 
an extension for 12 months. Replying to a question, the Msyor 
said he did not think the Oouncil could do anything further at present 
3 the way of inducing the compsny to proceed with the laying of the 
es, 


Mansfield.—It is reported that a start is now to be made with the 
carrying out of the Mansfield snd District Light Railways. During the 
week there has been a great deal of activity. The contract bas been 

laced in the hands of Messrs, J. G. White and Co. The syndicate 
as abandoned the proposed site for car-sheds in Dallas-street, off 

Stockwell-gate, but terms for a lease of another site have been sgreed 
upon. It is probable that work will be commenced at the extreme 
limits of the limes in the borough, Jeaving the laying of lines in the 
market place until the longer days in order to minimise interference 
with business, With regard to the completion of the work, the con. 
tractors are hopeful that May, when tbe extension of the order will 
expire ander ordinary circumstances, will see the work in the borough 
pe completed. The design of car which has been submitted 

on the Nottingham pattern, with accommodation for 22 passengers 
inside and 36 on the top. The question of providing the power has 
kein ge the 55 d nes iei Oommittee, and it is 

ro that the company y a minimum price per quarter 
rom May 1, whether tbe osa are (bur running or not. The enquiry 

by the Light Reilway Commissioners into the application for sanction 
to make extensions is expected to be held at an early date, and a con- 
ference of the local authorities has been summoned to consider the 
proposals. 

Bradford.—4Arising out of the discussion which took place at last 
week's meeting of the City Oouncil with regard to the discretionary 
powers of the general manager of the tramways department to suspend 
or discharge employés, and the question which was then raised as to 
the possibility of an eppeal to the committee, the matter came up for 
consideration at Monday's meeting of the Tramways Committee. 
Special reference was m: to the interpretation of Rule 9 of the tram- 
way regulations, which deals with the manner in which opogi may 
be dealt with, Eventually the committee decided to allow the prin- 
ciple of ap to the committee in cases of dismissal, and a sub- 
committee, including the chairman and deputy-chairman, was fl ah 
to formulate rules under which appeals may be entertained by the 
committee. A pro having been made that instead of each depart- 
ment of the Corporation in the town hall being connected separately 
with the National Telephone Oompany’s system in Bradford it would 
be more eoonomical if & oentral bureau were established in the town 
hall and the various departments of the Corporation connected with 
this bureau, a sub-committee considered this proposal aud conferred 
with Mr. Spencer, the manager of the tramways, who had recently 
established a telephone system over the Bradford emt with a 
central office, Eventuslly the matter was adjourned for Mr. Spencer 
to present a report on the preject. The town clerk and city treasurer 
have been instructed to prepare a scheme for the equitable distribution 
of administrative charges among the various departments. 


Wellingborough.—The British Electric Traction Company's scheme 
for tramways in Wellingborough and the vicinity was agein before the 
Irthlingborough District Oouncil the other day. The clerk reported 
that in reply to his communications he had heard from the Higham 
Ferrers Council that that body had decided to support the Tramways 
Bill and withhold consent to the provisional order asked for on behalf 
of Mr. O. P. Harvey. From Rushden the reply was that the Council 
had not yet finally decided, but did not consider a couference necessary. 
The Oouncil decided, that if the company would extend the tramlines 
to their district, they would support the scheme. At the meeting of 
the Raunds Urban District Council Mr. Paris, of the British Electrio 
Traction Oompauy, Limited, was introduced. Mr. Paris stated that 
the reason the company had not proceeded with the Tramways Bill of 
1900 was because of the depression which set in about two years ago, 
and the difficulty experienced in getting the ospital for the carrying 
out of a scheme that required £800,000 or £400 000. The company 
therefore decided to cut the echeme down by exclading Finedon and 
Irthlingborough so as to reduce the expense to manageable limita. 
These towns might be added iu the extension of the present scheme 
later on. With regard to Raunds, the provisions of this Bill were he 
same asin the previous Bill. Ia reply to a question, Mr. Paris ssid 
the tramlines would be laid as fer as Irthliogoorough Station. The 
company had no power to supply electric light, but would provide 
power in bulk, Oa the retirement of Mr. Paris, the Council bri fly 
discussed the matter and decided not to oppose the Bill. 

Swansea —The ststutory public meeting of ratepayers for the 
purpose of considering the proposed Corporation Bill was held at the 
Guildhall last week, aud tke result of nearly three houra’ debate was 
the approval of the Bill, with the exception of the sections relating to 
the proposed acquisition of A dien to compulsorily acquire the existing 
tramways system within the borough. A demand was made for a 
poll. esling with the tramways clauses, the town clerk referred to 
the unsuccessful High Court action of February last for a declaraticn 
asr ed certain sections in the Swansea Improvements and Tram- 
ways Act, 1882, the result of which was that the Corporation now had 
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no pm to acquire the whole of the existing tramways till p 
well the end of the present century, notwithstanding that Section 
of the General Tramways Act, 1870, provided for the purchase of the 
tramways company undertaking after a period of 21 years. Purchase 
in that case meant the cost of construction less depreciation. There 
was no question of goodwill. As a matter of fact, the question of 
5 was not involved in any shape or form. The present 
ill provided that in the event of pu- ch use the Corporation must 
p a lesse to the company for 31 years, the lease 10 be agreed 
tween the Corporation and the compsny, or, failing agreement, the 
terms to be decided by the Board of Trade. He deemed it his daty to 
point out that now was the time for a decision to be arrived at regard- 
ing purchase. Several speakers joined in the discussion, the chief 
objection to the tramways apparently being that the undertaking was 
a speculative one. A satisfactory trial run has been made on the new 
section from the old terminus at Morriston through Woodfield. street 
and Clydach-road up to the end of the new route near Ynisfrigau. 


LIGHTING AND GENERAL. 


Windsor.—The Town Council have decided to o the applica- 
tion for an order for an extension to Olewer. i 5 


Batley.—On Sunday the electric light installation in Zion Ohurch 
and schools was used for the first time. The cost of the installation 
amounted to £240. 

Kirkeoaldy.—It is reported that the Town Council have received 
sanction to borrow £30,000 for works connected with the electric 
supply undertaking. 

1 is ne: T for are 5 F bw the 

rposes of the electricity underta to Sept. 30, 1 inclu 
06,400 for & turbine engine. z s ' TM 

General Nogi's Report.—Amongst the spoil at Port Arthur we 
find enumerated the following: searchlighte, 14 ; telegraph appsratus, 
15 ; telephone apparatus, 134 ; signalling apparatus, A 

Bedwellty.—The Guardians have adopted the speoifiostion and 
estimate of Messrs Herbert, Lewis, and Fletcher, Oardiff, for the 
proposed installation of electric light at the workhouse. 

St. Andrews.—Further consideration of the street-lighting by 
electricity has been postponed until the report has been received of a 
deputation about to proceed to Edinburgh and Dalkeith. 

Industrial Storage 
dator is pre 
taking of 
column, 

Woking.—The clerk reported that the electric supply company have 
given notice of their intention to apply to the of Trade for power 
to extend the area of their supply to the urban and rural districts of 
Cherteey. 

South London Electric Supply Co.—The company reports having 
sold during the quarter ended Christmas last 2,646,868 units, realising 
£21 760. The tigures for the corresponding quarter in 1903 were 
2.009, 230 units, realising £18,230. 
zı Croydon.—The Oounty Council intend to oppose the Bills being 

pone by the Administrative Oounty of London and District 

leotrio Power Company, the County of London Electric Supply Com- 
pany, Limited, and the South Suburban and Oroydon Gs Companies. 

Ashton.—The Guardians have authorised their Electricity Com- 
mittee to consult an electrical engineer with a view to an estimate 
being prepared showing the probable cost of engines, dynamos, etc., 
required to generate electricity for lighting purposes at the work house. 


Holyhead.—Sanotion has been received to the borrowing of £1,000 
for the purpose of extending the electric lighting scheme into the 
outskirts of Holyhead. The Holyhead Urban Council have already 
borrowed £12,700 for the electric lighting scheme and £3,300 for the 
refuse destructor. 

Telephone Pests on Commons. —The Postmaster-General is to 
receive a deputation on the 26th re the disfigurement of many 
commons and open spsoes in the Home O>unties by the ereotion x 
preg vind B ris and wires in oonneotion with the telephone system o 
the General Post Office. 

Bedlington.—Tho Northern Electric Supply Company have decided 
to proceed to lay their mains in the district as soon as favourable 
weather commences. The area to be covered by the company includes 
the large districts of Oambois, Sleekburn, Ohoppington, Guide Post, 
Barrington, and Bedlington Town. 

Private Bilis.—The Exsminere of Private Bills have passed the 
following London Bills, to which there was no opposition at this 
stage: Administrative County of London and District Electric Power 
Company Bill, Uharing Orose and Strand ub Bopply Oorpora- 
tion (Power Supply), L. O. O. Tramways, and L. O. O. Building Acts. 

Electric Plant, eto. — Messrs. Foot and Milne, Limited, Prince's- 
mansions, 66, Victoria-street, S. W., report the following recent 
contracte—viz.. for electric lighting of Pembroke Dockyard, Netley 
Hospital, King Edward VII 's Sanatorium, and for the central stations 
and complete equipment of the towns of Saffron Walden and Newquay. 


Farnham.—The Urban District Oouncil have agreed to Messrs. 
Roberts and Oo.’s application for a provisional order, on condition that 
the Oouncil have power to purchase the undertaking, if desired, in 21 
years, and that if the electricity is generated by power gas the chimney 
shaft be erected at such a height that it will not be a nuisance to the 
town. 

Brighton Telephones.—The General Purposes Committee have 
refused to grant the National Telephone Company permission to place 
their wires underground. The application before the committee was 
intermingled with a proposal for the relief of the unemployed, but the 


Battery Syndicate, Limited. —The liqui- 
red to sell by tender the whole of the assets and under- 
è syndicate in one lot. Particulare appear in another 


committee had no difficulty in seeing an old question under this new 
guise, 

Isle of Wight.—The Shanklin Urban District Council have given 
the Isle of Wight Eleotiic Light and Power Company, Limited, another 
three years’ contract for the public lighting, the original contract 
haviog expired December, 1904. The Parish Council of Bonchurch 
have aleo extended the agreenent for another five years from lest 
summer, 

Marconi Wireless Telegrams.—The Marconi Company have 
entered into an agreement with the Oceanis Steam Navigation Oom- 
pany, Limited (White Star Line), for the equipment of six of the 
White Star Line vessels with Marconi wirelees apparatus. The names 
of the vessels to be fitted are Ooeanio, ''Celtic," Baltic, Oedrio, 
** Majestic,” and '' Teutonic.” 


Barmouth.—At the next monthly meeting of the Urban District 
Council, a vote will be taken on the question of adopting or rejecting 
the electric. light scheme. At t the town is called upon to 
provide the money, and an electric lighting company undertakes to 
carry the project through and to maintain the same, subject to the 
option of tranefer on certain terme. 

Kensington.—Notioes from the undermentioned electric lighting 
compenies relative to proposed extensions of their mains in the borough 
have been agreed to: Kensington and Koightebridge Electrico Lighting 
Oompany, Limited, Kensington-square ; Notting Hill Electric Lighting 
Company, Limited, Lansdowne-crescent ; Brompton and Kensington 
Electricity Supply Company, Limited, Hollywood-road. 

Westhoughton (Laneashire) —The Urban District Oouncil have 
signed an agreement with the Lancashire Eleotrio Power Oompsny for 
supply of electrical energy in bulk for all purposes. It is expected that 
the apply will be forthcoming in about four months, and that a very 
considerable demand will arise for electrical energy for power purposes 
ia this important coal-mining and manufacturing district. 

Steck Exchange —Applications have been made to the Stock 
Exchange Committee to appoint a l settling day in and to grant 
a quotation to the Cape Electric mways further issue of 11,222 
shares of £1 each, fully paid, Nos. 480 001 to 491,222 ; and to allow 
the Oommercial Oable Company's farther issue of £29 000 sterling 
pe 4 per cent. debenture stock (redeemable) to be quoted in the 
o ist. 


Electrical Engineers Ball.—The dance of last year having yay 
sa great a success, it has been decided to hold the next one on Friday, 
Jan. 27, at the Hotel Cecil, The following gentlemen form the execu- 
tive committee: Mesars. J. E. Kinsbury, R. J. Wallis Jones, W. 
Geipel, M. F. Roberts, and Percy Swan. Mr. R. Hammond is the 
hon. treasurer, and Messrs. A. M. Sillar and H. Alabaster will act as 
hon. secretaries, 

Surbiton.—The District Oouncil have sealed an application to the 
Board of Trade for a provisional order to put in force the Eleotrio 
Lighting Acts, 1882 and 1888 and the Electric Lighting (Clauses) Act, 
1899, and to extend the limits of supply for electricity for all public 
and private purposes to that part of the urban district of Surbiton 
which is not included in the ares of supply as defined by the Sarbiton 
Electric Lighting Order, 1891. 

Luton — Ia his last report Mr. Oonk. the electrical engineer, states 
that during the last month 31,5355 units were generated, an 
equivalent of 326 8.0. p. lamps and seven motors of 54 h. p. connected, 
making a total of 228 consumers with 13 855 lamp: and 70 motors of 
256% h.p., sad that the units generated showed an inorease of 51 per 
cent. over the number generated during the corresponding period of 
last year, and that at the present time applications were in for 500 
additional lamps and motors of 200 h.p. 

Manchester.—At the last meeting of the Parliamentary Committee 
of the Oity Oouncil the city surveyor reported on the plans deposited 
in connection with an application for a provisional order to authorise 
the Lancashire E ectric Power Company to supply electricity for publie 
aud private purposes within the district of Barton-on-Irwell. 
Power is sought to construct works, acquire land, make charges, lay 
clectric lines, and for other purposes, We understand that the com- 
mittee will recommend the City Oounci Ito oppose the order. 


Johannesburg.—The whole of the overhead telephone cables are to 
be laid underground. The town has been mapped out in telephonic 
areas, and early in the year the reconstruction will commence. e 
osbles will contain from 612 to 104 pasper-iusula:ed wires, the whole 
cable being contained in a lead tube laid in earthenware ducta of 31in. 
diameter. The length of single ducts ie approximately 50 miles, 
forming a conduit measuring about seven miles. The length of cables 
is 13 miles, containing some 5,300 miles of single copper wire. 

Measuring Instruments and Switchgear.—The Union Electric 
Oompany, Limited, 151, Queen Victoria-street, E. O., have taken over 
the electrical department of the firm of Messrs. Moul and Oo., of 
76 8, York-atreet, Westminster. This department specialises in the 
best qualities of (a) measuring instruments, both for technical and 
ecienufic p , constructed by the world-famous firm of Hartmann 
and Braun ; (5) automatic and hand switches, aud cut-outs, lightniog 
arreste ra. eto., for every class of current, aud for voltages up to 40,000. 
Mr. H. E. Moul has joined the staff of this company as its technical 
manager. 

Coventry.—We regret to note that the Town Oouacil on Tuesday 
last referred back to the Electric Light Committee a proposal to 
increase the salary of Mr. J. A. Jeckell, the borough electrical engi- 
neer, It was admitted that he had converted a failure into a com- 
mercial success, and yet the councillors quibbled about the amount of 
the proposed increase and the length of Mr. Jeckell’s service. Such 
quibbling over the remuneration of capable employés who have proved 
their worth brings great discredit on municipal management. We 
trust that at an early date the Electric Light Committee will bring 
forward and carry an exactly similar motion, 
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. Lomdon Gasette.—The partnership between Bernard Sherman, 
Francis Heron Rogers, and Dallas Henry Muston, carrying on business 
as electrical engineers and telephone specialists at 16 and 17, Devon- 
shire-equare, Bishopegate-street Without, London, has been-dissolved 
by mutual consent. A public examination will be held at Swansea on 
Feb. 8, 1905, re Henry Ooles, electrical engineer, 10, York-street, 
Swansea, A first and final dividend of 1s. 54d. in the £ has been 
declared in the estate of William Wenham, electrical engineer, 5, 
Oentury-buildings, London-road, Oroydon, Surrey. 


Lichfield.—The City Council have sealed an agreement with Mesers. 
Foote and Milne, Limited, of Princes-mansions, 66, Viotoria-street, 
who are applying for a provisional order for the district. The maxi- 
mum price is fixed at 7d. per unit, but a clause is inserted to the effect 
that until purchase and transfer to the Corporation as provided in the 
agreement the maximum price to be charged for energy under the new 
order shall not, except with the consent of the ration, in writing, 
exceed the following—viz.: to the Corporation for lighting, 5d.; to the 
Oorporation for power, 24d. ; to ordinary consumers for lighting, 6d.; 
and to ordinary consumers for power, 3d. per Board of Trade unit. 


City Trade Branch.—The Canadian Government have opened a 
City branch office at 75, Basinghall.street for the special convenience 
of business men. This office is well supplied with Canadian books of 
"reference, directories, reports, and other sources of information, which 
will be kept up to date, and in due course it is proposed to instal a 
small display of the leading Canadian products and resources. Informa- 
tion will be supplied regarding Oanadian trade, the products and 
ressurces of the Dominion, and other matters relating to Canada, to 
any persons who may wish to make use of the facilities possessed 
verbe and personal interviews can be arranged by appointment when 

esired — R 

King's Lynn.—Mr, F. W. Savage having N the chairmanship 
of the Electricity Committee, Mr. Gemmell has been appointed in his 
stead. The engineer’s last i gin states that since the last meeting 

applications have been received for 566 additional lampe of 8 c.p. (or 
equivalent) making a total of 20,334 from private consumers and 
"that there are now 508 private consumers, being an addition of 17, 
the additions including one motor of 5 h.p. The following figures 
are added: Unit generated, November, 1904 57,081 (1903, 53.031); 
total units sold to private consumers (light aud power), 28,295 
(22,627) ; units sold at power rates, 10 228 (6,790); ccst of fuel, 
Stores, repairs, and bie at station, £141 (£132. 16s. 10d.) ; cost per 
unit generated, 0:5928d. (0°6012d.); wages of lamp-lighters and 
outside staff, £21. 3s, 5d. (925. 13s. 10d.). One of the switchboard 
attendants has resigned, and the engineer has been authorised to fill 
up the vacancy, 

Derby.—The returns for the tenth year of the Oorporation’s elec- 
tricity undertaking show substantial progress, The increased demand 
for electricity and the gradual reduction of cost during the past three 

3 are illustrated by the following: Year 1901 2 — consumers 870, 

75,972, number of units sold 1,081,487, total cost per unit 
207d.; 1902.5— consumers 1,002, lamps 87,502, number of units sold 
1,287,619, total cost per unit 1:56d.; 1903 4—number of consumers 
1,240, lampe 106,790, number of units sold 1,490,611, total cost per 
unit 145d. The amount of loan sanctioned was £196,048. Of this, 
£159,369 has been borrowed at the rate of 3 per cent. The amount 
repaid is £28,836. The capital expenditure at the ends of the ninth 
and tenth year was respectively £159,657 and £180,386 ; revenue from 
electricity supply, £17,137 and £18,950; revenue from meter rents 
and other sources, £1,319 and £1,504; total revenue, 1902 3, £18, 456; 
1905 4, £20,454; total costs, £8,389 and £8,986; gross profit, 
£10,067 and £11,468; percentage of gross profits to average capital, 
6°50 and 6°57 per cent.; interest on loans, less interest receivable, 
£4,430 and £4,937; sinking fund, £5,040 and £4,814 ; percentage of 
ditto to average capital, 3°25 and 2 76 per cent.; financis! result after 
providing for interest and sinking fund (surplus) 1902-3, £597; 
1903-4, £1,717. i 

Borough Theatre, Stratford. —As already noted, some 12 months 
ago an entirely new electrical installation was put iuto this theatre and 
considerable improvement in the general lighting has since taken place. 
Oonsequently advantage has been taken by the mansgement for the 
introduction of some novel electrical eff.cts during the performance of 
the successful pantomime now running— The Forty Thieves "— which 
admirably lends itself to this purpose. Perhape tbe best effect is pro- 
duced in the Interior of the Oave” scene, in the centre of which a 
large fire is seen burning upon the altar to the god of Avarice. The 
a ce of fire is effected by the use of strips of red and yellow 
elk kept in upright motion by means of a motor fan situated in the 
altar beneath, while the rays of two pcwerſul red arc lamps placed 
below the fan are prejected on the moving silk stripe. From the roof 
uf the cave are suspended a number of swinging red 5-o. p. incandescent 
lamps. These are kept in a continuous state of '' twinkling ” by mesns 
of a break switch, and give the unique appearance of a swarm of fire 
flies floating about the stage. The change in this scene when the cave 
is opened, disclosing a beautiful green landscape in the distanse, is 

icularly well executed. In the last grand tableau the scene is 
ighted by 12 powerful arc lamps mounted on the stage and two 50. light 
candelabra placed at.the foot of the great staircase. To those of our 
. readers who take an interest in electrical effects and theatre lighting 
ally we recommend a visit to this popular house of entertainment 

ing the ran of the present pantomime. 


Harwieh.—The report of the Lighting Committee dealing with a 
scheme of electric lighting for Harwich was sgain discussed 

at the last Town Council meeting. It stated that the committee had 
considered the question of utilising the Harwich electric lighting order 
granted to the Oorporation in 1892, as the Board of Trade had 
threatened to cancel it unless its provisions were put into effect. The 
advice of Messrs. Medhurst and Lloyd, electrical engineers, of West- 
minster, was obtained, and the report dealt with the provision of a 
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refuse destructor in connection with the electric lighting scheme. The 
recommendation of the Lighting Oommittee was to the effect that 
tenders should be invited Tom responsible contractors, who would 
be prepared to enter into an sgreement with the Oorporation 
to carry out the scheme, and thereafter to take a lease of the 
undertaking for a term of 25 years, at a rental equal to 
£6 per cent. upon the total cost thereof, the contractors 
being responsible for the maintenance of the works and plant during 
the above period, and the Oorporation having power to determine the 
lease at the end of seven, ten, or fourteen years. Under such lease 
the contractors would not be allowed to charge more than 6d. per unit 
for lighting and 3d. per unit for motor. The committee further recom- 
mended that, provided the town clerk was satisfied that the interests 
of the borough could be secured, and that no cutlay for electric light- 
ing would be requisite from the current rates, either for interest upon 
the money borrowed or for the repayment of capital, the Board of 
Trade be asked to consent to the proposed scheme, and authorise the 
Corporation to borrow £22 000 for electric lighting, and a farther sum 
of £3,000 for the refuse destructor. Atter discussion it was decided 
that the Board of Trade be asked to extend the time for utilising the 
Harwich electric lighting order until the fate of the Dock Bill was 
known. 


PROVISIONAL PATENTS, 1904-5. 


Dec. 31. 

Improvements in rotary converters for electric currents. 
Louis John Hunt and the Ssndycroft Foundry Company, 
Limited, 6, Lord-street, Liverpool. 

Improvements in apparatus for transmitting electric 
signals or impulses, Gustav Grabosch, 6, Lord-street, 
L verpool. 

29363. Improvements in and relating to electrical measuring 
instruments. Henry Harris Lake, 7, Southampton. build. 
ings, Ohancery lane, London. (Vittorio Arcioni, Italy.) 
(Comp!ete spec fi cation.) 

Improvements in and connected with induction coils. 
Herbert Watson Sullivan, 23, Southampton - buildings, 
Ohancery-lane, London. 

Improvements in and connected with eleetrio relays 
and recorders. Herbert Watson Sullivan, 23, South- 
ampton-buildings, Chancery.]ane, London. 

29377. Improvements in fuses for electrical circuits, Michael 
Birt Field and Ferranti Limited, 18, Southampton-buildings, 
Chancery-lane, London. 

29386. Improvements relating to electrical generators having 

double T-shaped armatures, Franz Gutmann, 322, 
High Holborn, London. (Complete epecification ) 

Improvements in and relating to pendant electric 
fixtures. Henry Harris Lake, 7, Southampton-buildivge, 
Chancery - lane, London. Walter Lincoln Bradshaw, 
Augustus Keough, Martin Keough, and James Keough, 
United States.) (Oomp'ete specification.) 

Improvements in and relating to pendant electric 
fixtures. Henry Harris Lake, 7, S.uthampton-buildings, 
Ohancery - lane, London. (Walter Lircoin Bradshaw, 
Augustus Keough, Martin Keough, and James Keough, 
United States.) (Oomplete e peci fi ation). 

Improvements in current distributors for the electric 
ignition devices of in -combustion engines, Louis 
Renault, 47, Lincoln’s-inn-felds, London. (Date applied for 
under Patents Act, 1901, Sept. 23, 1904, being date of appli- 
cation in France.) (Oomp!ete specification.) 

Electromagnetic machinery. David Cook, 165, Queen 
Vistorja-strcet, London. 

Improvements relating to electrical apparatus for 
transmitting and receiving signals. Arthur Trevor 
Dawson and George Thomas Buckham, 7, Southampton- 
buildings, Chancery-lane, London. 

Improvements in alternating-current collector motors. 
Siemens Broe. and Oo., Limited, Birkbeck Bank-chambere, 
Southampton-buildings, Chancery-lane, London. (Siemens- 
Sohuckertwerke, Germany.) 

Improvements in alternating-current collector motors. 
Siemens Bros. and Oo., Limited, Birkbeok Bank- cham bers, 
Southampton - buildings, Chancery - lane, London. (The 
Sie mens-Schuckert werke, Germany.) ! 

Improvements in electrical ignition devices for internal- 
combustion engines and other purposes. John Arthur 
Torrens, Birkbeck Bank-chambers, Southampton-buildings, 
Ohancery-lane, London. | 

Improvements in electrical measuring instruments, 
James Hunter Gray, 58, Comersgh-road, West Kensington, 
London. | 

Improvements in and relating te arc lamps.  Oekar 
Konitz r, 27, Chancery-lane, London. 

Apparatus or appliance for supporting a telephonic 
receiver and transmitter or us instrument, 
William Henry Danson, 21, Oole-street, Borough, London. 

Improvements in or relating te space telegraphy and 
apparatus therefor. George Finlay Anderson, 111, 
Hatton-garden, London. : 

Improvements in telephone systems, Felton Vollmer, 
‘Fife House, Kingston-on-Thames, 


29417. 


29437. 


29438. 


39468. 


29487. 
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Improvemen and relating to galvanic elements, 
Nicolaas 1 e Smits, 1, Broad - street- buildings, Liverpool- 
street, London. 

29616, A new or improved automatic circutt breaker or out- 
out for overhead tramway systems. Henry Gordon 
Turnell, 9, B 5 London: 

V in signalling apparatus. 
Franklin 8. Holm uar House, K ngston-on-Thames, 
(Date applied for ander Patents Act, 1901, March 25, 1904, 
being date of application in United States. ) (Complete 

specification.) 

420539. Improvements ‘in electrical signalling apparatus. 
Franklin 8. Holmes, Fife House, Kingston-on-Thames. 
(Date applied for inde Patents Act, 1901, March 13, 1904, 
being date of application in United States.) (Complete 

fication. ) 

29538, An improved electric circuit closer fer fire-alarms. 
John Elmer Bemiller and Emery O. Weisensale, Fife House, 
Kingeton-on-Thames. (Date applied for under Patents Act, 
1901, May 7, 1904, being date of application in United States. ) 
(Oomplete specification. ) 

29607. Improvemente in liquid resistances for controlling the 
current in electromotors and the like. Bruce Peebles 
and Oo., Limited, and Arthur Charlesworth Peebles, 34, 
Oastle-street, 5 , 

20613, Improvements in electrolytic m George P Hookham, 
18, Sonthampton-buildinge, 83 Londo 

$9827, Improvements in electrical fire-alarm or other call 
apparatus. Charles Shore and Charles Heap, 6, Bank-street, 
Manchester. 

JAN. 2, 


40. Improved plough for use on the electric conduit for 
tramways or light railways. James Jonas Attridge, 
43, Lincoln - a venue, Bournemouth. 

66, Improvements in electric switches. Oharles Smith, 38, 
Ohancery-lane, London. 

$0. Improvements in electric arc lamps. The British 
Thomson Houston Company, Limited, 83, Osannon- 
street, London. (The General Electric Company, United 
States.) 

Jan. 3. 
199. Improvements in apparatus for and precess of electric 
and other metal-working operations. William 
Lloyd Wise, 46, Lincoln's-inn-fielde, London. (The Thomson 
Kleotrio Welding Company, United States.) (Complete 
specification. ) 

136. Improvements in transformers. Frank Conrad, The 
Westinghouse Patent Bureau, Westinghouse - building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Jan. 20, 1904, being date of application 
in United States. ) (Complete specification. ) 


Jan. 4, 

167. Improvements in the insulation of wires conducting 
electricity. Herbert 5 ord, Woodcote, Weather - 

oak-rosd, Sparkhill, near Birming 

171, Improvements in or relating to electromagnets used 
with cranes for lifting rails, ingots, or the like. 
Steel, Peech, and Tozer, Limited, and Henry Edward Bowen, 
Bank- -buildings, George-street, Sheffield, 

177. 5 device for notifying te an individual when an electric 

circuit fails, and especially for notifying the driver 
a motorcar when the rear electric light fails. 
Ernest Hardy Pickford, Moorgate, Rotherham. 

184, Compensated single-phase alternating-current commu- 
tator motor. Engelbert Arnold and Jens Lassen la Cour, 
34, Oastle-street, Liverpool. . applied for under Patente 
Aot, 1901, Jan. 4, 1 being date of application in 
Germany.) (Complete specification, ) 

185. M for leading in and taking eff tho armature 
current compensated single-phase commutator 
motors. rA elbert Arnold end Jens Lassen la Oour, 34, 
Oastle-sureet, Liverpool. (Complete specification.) 

191. Improvements in adjustable flexible connections for 
gas-pendants, fluids, steam, er electrical conductors, 
Samuel Quincey and Oharles Harrison, 136, Kentish Town- 

„London. 

$09, Improvements in electromagnetically controlled fiuid- 
pressure motors, Ernest de Merindol Malan, The Weating- 
house Patent Bureau, Westinghouse-building, Noríolk-street, 
Strand, London, 

210, Improvements in electric arc lamps, William inald 
Ridings, Westinghouse Patent Bureau, Westinghouse-building, 
Norfolk.street, Strand, London. 

811. Improvements relating to electric arc lamps. La Socié c 
Leperche et Oie., 40, Ohancery-lane, London. (Date applied 
for under Patents Act, 1901, May 2, 1904, being date of 
application in France.) (Complete specification. ) 


JAN, B. 

256. An improved solution for the formation of accumulator 
plates, Max Loren; and Henry Orane, 81, High Holborn, 
London, 

$54, Improvements in electric lighting. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London, 
(The General Electric Company, United States.) 


255. Improvements in electric resistance units. The British 
Thomeon- Houston cg y, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

256. Improvemonts in e separators. The British 
Thomson-Houston Oompsny, Lamited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

257. Improvements in electric arc lamp electrodes, The 
British Thomson-Houston Dus pas, Limited, 85, Oannon- 
street, London, (The General Electric Company, United 
States.) (Oomplete specification.) 

JAN, 6. 

311. Improvements in apparatus testing br loans 
resistances, John Bernard West, | 11, Southampton-build 
inge, Chancery-lane, London. (Complete specification. ) 

$13. An improved device fer attaching electric conductors 
cg terminals. Alexander Miller, 4, South. street, Finsbury, 

ndon. 

315. Improvements in or relating to plates for secondary 
batteries. William Phillips Thompson, 322, High Holborn, 
London. (Pflüger Accumulatoren- Werke Act. -Ges., Germany.) 
(Complete spesifiostion. 


320. Improvements in and relating te electric power-trans- 


mitting mechanism, The British Thomson-Houston 
Company, Limited, and Bernard Hopps, 83, Oannon-street, 
London, : " 

AN, [LJ 


343. Improvements in apparatus fer converting m 
current into continuous current. Bruce Peebles aud Oo., 
Limited, and Jens Lassen la Ooar, 34, Oastle-street, Liverpool, 
(Complete specification. ) 

959. Protective apparatus for alternating-current circuits. 
Harry Phillips Davis and Frank Conrad, The W house 
Patent Bureau, Westinghouse- building, Norfolk- street, Strand, 
London. (Date applied for under Patents Act, 1901, Jan. 90, 
1904, being date of application in the United States.) (Oom- 
plete „ee, 


Improvemen electrical measuring instruments. 
Evershed AT Vignoles, Limited, and Sydney Evershed, 1, 
Qaeen Victoria-street, London. 

368. Improvements in vapour electric apparatus, The British 
Thomeon-Houston Company, Limited, snd John Gray, 88, 
Oannon-street, London. 

$69. Improvements in vapour electric apparatus. Alexander 
Mcleod J ackson, 83, Cannon - street, London. (Date 

ap for under Patents Act, 1901, Jan. 9, 1904, 
date of application in United States. ) (Complete apecifica- 
tion.) 

870. Improvements in vapour electric apparatus. Oaias Otto 
Kruh, 835, Oannon-street, XR Ne applied for under 
Patenta Act, 1901, Jan. 9, 1 being date of application 
in United States. ) (Complete pru m ) 

974. Improvements in electromoters for single-phase current. 
Akt.-Ges. Brown, Boveri, und Oo., 46, 6 
London. (Date applied for under Patents Act, 1901, Jan. 8 
1904, being date of application in Switzerland.) (Completo 
specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jan, 19, 1906. 
1904. 
4075. Construction of electric switch. Markt. 
4995. Electric bell-pushes, Ross. 
4944. Aro lamps and carbons therefor. Russo. 
5164. — arc lamps. Orompton and Oo., Limited, iid 


15001. Advertising by means of electric lampe, Mead. 
94399. Electric tools. Schiemann. 

95119. Electrio light systems. Lake. (Gould.) 

25599. Electric switches. Hunter. 

26043. Submarine telegraphy. Kitsee, 


clutches, Eastwood. (Date applied for under 
International Convention, April 1, 1904.) 
To be published Jan, 20, 1905. 
1904, 

131. Regulation of electric currents. La Cour. (Date applied 
for under International Convention, Jan 5, 1 

569. Microphones for telephonic apparatus. Bassompierre and 
Dardeau. (Date applied for under International Convention, 
Jan. 15, 1903.) 

2063, Static electrical machines for lighting gae, ether, and 
the like. Nehmer. 

2456. Machines for treating filaments for electric lampe. 
British Thomson-Houston Oompany, Limited. (General 
Electric Company ) 

4934. Electrical measuring and indicating instruments, 
Elphinstone. 

4376, Electricity meters. Tourtel and Tourtel Manufacturing 
Company, Limited. 

4771. Controlling alternating-current electric motors. British 
Thomson-Houston Oompany, Limited, (General Electric 
Company.) 

‘$118, Electrical radiators. Dowsing, 
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Base or wall block to facilitate the erection of electric 
light fixtures and provide better insulation at their 
bases. Ewart. 

Electrical switches. Bornand. 

Apparatus for the automatic regulation of electric 
eurrents for charging storage batteries.  Akt..Ges. 
Brown, Boveri, und Oo. (Date applied for under International 
Oonvention, April 23, 1903.) 


19580. Electric meters. Duncan. (Date applied for under Inter- 
national Oonvention, Dec. 29, 1903.) 

$1894. Regenerative dry batteries. Gregory. 

24900. Electric switehes. Clark. 

26157. Electric arc lamps. Nusch. (Ootis.) 

26960. Electric aro lamps. Sipe. | 

26367. System of wireless telegraphy. Thompson. (Ges. für 


94516. 


27010 


. Electric lampholder. 
. Controlling valves for use in connection with pneumatio 


. Controllers for electric motors. 


drahtlose Telegraphie. ) . 
Insulators for electric wires. Flynt aud Maiden. 
To be published Feb. 2, 
1903. 
Receiving or detecting and recording apparatus for 
' telegraphic and other electrical purposes. Armstrong 
and Orling. 3608 


Electric railway systems. British Thomson-Houston 
Company, Limited, Sporborg, Carter, and Cubitt. 

Telephone adapted for use by partially deaf persons, 
Nathan and Newland. 

Controlling electric motors. British Thomson-Houston 
Oompany, Limited. (General Electric Company.) 

Shade carrier holder for bayonet or screw electric glow 
lampholders.  Escaré. 


. Electric switches for the igniting olrouits of multiple- 


cylinder explosion motors. Talbot and Mé dey, 
Electric contact devices such as resonance relays for 
telephone systems, Pedersen. 
Hirst and Oo)liogs. 


brake systems. British Thomson - Houston Company, 
Limited. (General Electric Oompauy.) 

Adjustment of magnetic compasses, Gruby. 

Electric candle fittings. Banks. 

Telephones for use in dictating correspondence for 
exchange call-room, for personal use, and for other 
like uses, Port. 

Means for the regniation of electric circuits for the pro- 
duction of constant current or constant potential or of 
both. James. (Northern Electric Company.) 

Telephone selecting systems. Watkins. 

Ohurehward, (Date 
applied for under International Convention, Oct. 10, 1903.) 
Temperature compensating devices for electrical measur- 

ing instruments. Bristol. 


. Electric accumulators, Jungner. 
. Devioe for distinguishing between the poles of an 


electric circuit. Prested. 
Couplings for the driving and driven members of 
dynamos, turbines, hydro-extractors, and other high - 
speed machinery. Jebsen. 


. Blectrical fuse-boxes, ceiling roses, wall plugs, and 
the like. Herbert. 

Apparatus for wireless telegraphy or telephony. 
Eisenstein. 


. Signalling bells worked by electrically-controlled ocom- 


pressed air or other gas. Siemens Bros. and Co., Limited. 
(Siemens und Halske Act.-Ges.) 

Electrical switches and cut-outs. 
Bagge. 


Dorman, Smith, and 


. Aro light electrodes and mothods of making the same. 


Lindsay. (Date applied for under International Convention, 
Dec 10, 1903.) l 

Alternating electric current frequency changers. Kruh. 
(Date applied for under International Oonvention, Dec. 12, 
1903. ) 


Electric telephony. Adams-Randall. 
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British Columbia Rlectric Railway Oo., Ord, Def. ........ 100 

—— Ord Pref. 

Non.Oum. 5 per cent. Pref. .................... 10 

z per cent. 1i Mt. Debe. , Nos. 1-6,250, of £40 each n 

—— 44 per cent. Vancouver Power De 855 
British Electric Traction w 1-500,000 & 60,001-90,000 10 

— SEEMS: pet pene Om. Pf., 50 3,001 -60,000 000 


esie aud De Deb. Debentare 
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Name, pa Last price. Name. 5 Last price 
£ £ 182 -— £ £ 
. ae as as me Q9 10 = 112 
Buenos Ayres and Belgrano Tram. 1020.0 1.100, oo — 8 .. 44-48 — 5 Oum. . E ap 
— 4 x 6 per oent. Om. Pi., re caus sq ua D ue 62 6 Perth Bleo. Tramways (W. o5 per cent. "1 Mrt. Deb. 8k. 100 —  10l- 
— '' B’ 6 per cent. Om. Pf., 1-87,500 .. ....-. e es 6 54-5) Potteries Blectric Traction, inary 20,001-0,00( . 10 8-9 
— § per cent. Deb. Stock, Bed. 2 0% % 20 08 me €5 8 = 1 -107 § r cent. Cum. Pref., 1-20,000 ed ae Gb os e we a a A 
— Prov. Cert. all paid *9.»0990090990942000500200020220€ = 101-104 4 per cent. Debenture Stock S 100 € 1 
Buenos Blect#i: Trams., Ld., 5 p.c. Deb. Stk., Red. 100 — 94-57 South Lancashire Electric Traction and Power Company 
Calcutta Tramways, Limited, 1-102, V <i 68.166 £250,000 Ording 1 1 
m 44 per cont. 1st Deb, Stock, Red E . ES 106 114 14 m £101,132 6 per cent. Preference = = = = = 700 1 180 
a 6 e &* Trey eee „„ „„ „6 99 a E 0 em as em 9? e» CG. 
e et Bis bam Te iara, 5 ar cent, Guim Bret E K " " 5 i 8528, 085 44 per cent. Debenture Stock 100 p.o P 
r cent. ortgage . -~ 100 . : strie Rail = 
Colombo Biectrio Tramways and 2 b percent. 1s Ele e Ways. 
Mortgage Debenture 3tock RSS dr daa dud od dul 102-104 OentralLondon, Ordinary m. = =» = = = = = =» = = m m 100 — 31-95 
— . Lighting Go Co. Ordinary a 9 r 4 per cent. Pref, iu ce TEENE 100 e 101-105 
t deu. um. Pre f. «A as so ao ao as ^O as os no Qe — em . fae as o ao ao a as (up OUO e 
— § percent. Debentures .............. 2 100 = 101-102 —— 4.0. Dob, took (Ere Bo Scrip Corta., fully patd).. 100 = 107-109xd 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000 — 10 15-14 City and South Lon mæ mmm 100 = 
Tap ramw 1 99 em ao ms 99 — as ns as as as all = 18-19 oe »9 95 9 96 eo ms c ao GO ao me OD Cm 1 — 118-121 
licor mit 6 c Tramw san 9 E C. e Debentures. Red., 1-1, T00.. = 
Oum. Pref., Nos. 30 und Lighting, Sper c. 5-4 ieget iN 3 bentares, Red., I. I. . — 99.101 
pes ‘ per — . Debentare Stock diru ii 100 m rr Underground 1 of London, 5 per cerit. 974-864 
erm er a stric g tingan raction, . a t-Sharing em es as oo 9 om «we es as — — w » 
London United Trys.(1901),5 per cent. Oum. Pref. ...... 10 . 104-103 W 85 and City, Ordinary = = 2 100 9082 
2 4 per cent. Ist Mt. Db. Stock, Red. ............ 100 105.105 
Madras Elec. Trame (1904), Kd. ,5 per cent. Deb, Sti Hed. 100 B 101-108 Telephones.— 
etro tan Elec. Trams., 22 
Ts per coni com Pret.,500,001-1, -l 000, 000. ie os i 5 .. 31 pet 1S Nationa pecan ve id cei yl Preferred 100 at aoe 
—=— 44 perc ock, F - Met Deaf — 5 —— | 5 vm - 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr. Cons. : Te aed p onal 55 0 T 155 in 
Mort. Bonds, 1926, 1-5, 500 and 7, 001-8 000............ e . ee 106-110 xd 5 per cent. Nou. Oum. Third ‘Pref. SUR TA E 6 -> -5b 
Montreal Street Bail., Sterling 5 per cent. (Mort.) Deb., 34 per cent, Deb. Stock, Red. . ER 100 - oF 98 
Sf MA. q ͤ VM eee Jus ET topes 100 .. 100-103 4 per cent. Deb. Stock, Red. t. ee ee 100 7 101-103 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 .. ...... 100 .. 103-105 4 per cent. Prov. Cert. € e 
New 1 Traction; 6 per cent. Cum. Pref., 1-10,000 and Oriental Talachane «nd Bleceric Oomban ---- ) 11.14 
84, 001-74, 000 ms ao oe oo ne acan „„„„éérõéð enne > i-li — 6 per cent. Cum. Pref........................... 1 14-14 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Traffic Returns for | Increase or Miles of Accounts for past year. 
| week decrease. single track t | Cost 
open. — —ÓÀ—MM — ——— — r 
Line, — as ei — 
| | | | Current Total Passengers | Car miles Pas Recetpta Mile of | mile 
| * 
— 1905. | 1905. | Week, year. 1904. | 1905 | Ending receipts carried. run, s'nger mile. track. 
[2.1]. $8 £ £ £ d. d. £ d. 
Aberdeen Corporation........ Dec. 51 | 1,291 1,470 | — 179 — XI 194 | 193 May 31 37,931 9,099,715 794,641 (0°98 13°02) 1,970 6*1 
Ayr Corporation Jan. 7| 245 | 189 |-- 57 + 522 8 8 5.28 14, 160 3, 201, "586 356,049 1°03 | 10°11) 1,770 5 04 
Barking Corporation eg M 57 | 45 |+ 14|.- 145 |] 133| — — — — — — es 
Birkennead Corporation ...... ly ey Mj 954 | 1,003 | — 49 — 06908 | 23°53). 234 | March 31 56, 07 3 11,327, 932 1,319,701 1:158 9:98 2,3855 6'1 
Birmingham Corporation ....| „, 14 354 | = | — - — — — — - — 
Birmingham Tramways Co. „ 13 5,590 5,025 | + 547 64 64 — — — = — - = — 
Blackburn Corporation ...... Dec. 16 | 765 725 |+ 42 + 3,353 24 23 „ 25 43,374 7,742,692 951,484 — 1094 — 4°59 
Blackpool Corporation Jan, 12 550 258 | + 62 + 6,055 174 174 „ 91211,168 6,169,121 784,443 1°52 | 10° — — 
Blackpool- -Fleetwood Trams. » 14 167 159 -+ 8 164 164 Dec. 31 32,021 2,258,984 600,757 3:14 12:75 | 2,001 7-05 
Bolton Corporation .......... „ 15 1,591 1,628 |- 37 L 411 38 8 March 31 94,161 | 19,895,436 | 2,188,030 |114 |1032| 3,766 | 6°89 
Bournemouth Corporation.. „ 11 906 887 | + 19 + 2,177 10˙15 104 — - — — — — — | = 
Bradford Corporation ........ Dec. 17| 5,729 | 5,366 | + 368 77 41 — — — = = = — |= 
K Corporation Jan. 15 793 | 741 | - 12 $ 3,508h 9 74 "Net. — 10,432,508 | 1,051,928 100 | 10°10 — — 
ristol Tramways Company „ 15 4,661 | 4,547 | + 114 — 514 | 511 Dec. 319 253,150 | 44,591,459 | 6,035,528 — — = 
Burnley Corporation ........ recs: 994 777 | + 217 — 1000 10 — — — — — — — — 
Burton Corporation ..........| » 9 312 293 |+ 18 — 8} | — March 351), 11,574 2,556,154 282,3 108 | 9:84| 1,570 | 7°57 
Cardiff Corporation .......... „ 7| 1,939 | 1,823 |+ 116; + 2,090 | — — — — — — — — — m 
Carlisle Tramways Company. „ 14 152 k 163 | - 17 M IÍ- Dec. 319 9,987 2.805, 277 334.393 E 747 = 2 
Central London Railway...... „ 14) 7,362 | 7,057 |+ 305 ki 6 6 „ 31 352,471 44,955,938 | 1,292,674a 1°87 | 64°87 | 58,229 | 35-60 
Jity & South London Railway) „ 15 3,062 5,169 | — 97 — 102A At 63 „ 91165,003a 19,069, 519a — — -— — — 
Colchester Corporation ......|Dec. 28| 255 — | — — 7 > —s = A — 
Cork E. T. and L. Company . Jan. 12 409 596 | + 13 = 319 25,657 65,353,823 919,676 1:00 6°95 = 39 
Darwen Corporation.......... „ 19 193 195 |+ 4) — 65 7°23 75 25 March 310 12. 541 2,560, 735 254,278 1°25 |11:65| 1,707 | 9°36 
Dover Corporation .......... s, 14 17 170 — 43 „ 310 11,255 2,871,332 280,901 091 | 963| 2,503 — 
os gen — Ry...| » 3 l a n x ES | 3 — XK 7 61 Dec. 31g 6,234 888,905 107,1€ 5:88 | 14:09 952 | 7°39 
Dublin U. T., electric cars. „ 42) 3,833 076 | + € e ——— 
Dublin S, District, Electric ..| ,, 13 769 716 | 4- 53 | =: 7 | 46 „ Sly 154,643 — 3,429,356 = |) — ey 
Duadee City Tramways ...... - 11 855 781 - 84 - 22 22 May 15 35,874 9,084,522 752,814 0°93 11:276| 1,630 — 
Eas5 Ham Corporation r 1 612 65 |+ 27 + 1,591 |1077 | 1075 March 31 34,312 12,950,259 807,002 u'65 102 
Glasgow Corporation ........ „ 14 15,728 | 12,656 | + 672 — X 145 | 123 May 31g,656,572 177,179,549 14,008,750 0:88 11°25 | 5, 489 b 7°40d 
Gloucester Corporation ...... . 222 | — — — 55 ^ — e — «Y 
Halifax Corporation... „, 11, 2,497 | 2,175 | + 524) + 4,516 | 53 30; M arch 31| 68,283 16,322,054 | 1,3 7.885 | 100 | 11°79 2, 069 8:7 
Huddersfiel Corporation sane | - | — — 35 35 „ 31] 65,645 | 11,893,287 1,632,000 12 9°31] 1, 875 — 
Hull Corporation, E. 8........ „ 14 2,066 | 1,957 | + 103 710,871 25 19 „ 31 87,707 | 21,065,999 | 2,218,696 100 | 9°49 5,004 5*0 
Ilford Corporation .......... | wands 355 325 | + 32 — 104 = — — on e ; eS 
Ilkeston Corporation ........ EU 102 114 — 12 — — * "z a — — Sn = sa — 
Kirkcaldy Corporation ......| „ ll al] — — — = = m E = — — = ER ~ 
Leeds Corporation ...........| „ 14 5,247 4,877 H 570 +13,743 89 BL: „ 20,280,562 | 60,759,234 6,215,799 1°10 1094 3,407 — 
Leicester Corporation ........| „ 14 1.777 — ci : 7i x E : * 
Liverpool Corporation. Jestes as » t! 10,272 | 9,622 | + 650 + 2,414 | 103 103 Dec. 517 551,484 113,057,254 11,734,838 1‘11 | 10°73; 5,160 6°98 
Liverpool Overhead rs ee „ 19 | 1.489 | 1,569 | — 89 — 32h 667) — June 30 79,252 | 10,466,726 986,185a | 1:82 19'30a| 5,110 — g 
London County Council . s «aur vo6 Ree 9.3526 | +2,758 46, 40 = — — 3> — m — "r 
Lowestoft Corporation ...... l4 ^15 136 136 — — e = e E E = e x2 E 
Maidstone Corporation „ 12 95 ; —3 2 > = z 2 2 = E * 
Manchester Corporation „ 14 11,558 | 10,531 71,027 1314 ict; - = = — = 
Metropolitan Elec. Tramways Dec. 30 2,527 1,029 41,288 +14,935h 10 ; a * ne 
Nelson Corporation .......... Jan. 14 | 105 95 | + 12 + 1,526 21 - March 31 5,2 » 1,420,759 171,132 8:3 6:47 Es 
Newcastle-on-Tyne Corptn...| „„ 14 5,595 | 5,416 |- 55 — 45 384 „ 25/185,02 39,715,120 | 4,059,907 | 1: 1094 4,lllb 
Newport (Mon.) Corporation.. » 14) 521 424 ＋ 97 1,101 15 - a = = =a = sam eve il 
Oldham Corporation ...... „ 19| 1,763 | 1,058 | + 304 T 2.870 343 x = 
Portsmouth Corporation » 14| 1,465 1,555 | + 109 + 6,511 29 29 81 91,448 | 18,204,426 | 1,828,193 1°16 | 12°39 
Rochdale Corporation — | — | — — 44 44 319 5,416 975,281 127,456 38 | 10:27 — 7 *65 
Rotherham Corporation ...... » AM | 365 77 — 12 — — — : 31 22,968 4,314,479 525,840 1°02 | 9:570, 2,247 6:68 
Salford Corporation .......... — — — — - = E € £ = a 2 at dis 
Scarborough Tramways Co. v — — - — 73 ; . - — i 
Sheffield Corporation ........ „ 19| 4,549 | 4,148 | + 201 + 4,831 MEI -aa „ 259 216,509 | 56,812,049 4,926,083 0:904 10:428, 7,510 | 70 
Southampton Corporation . "i -Ad 53 855 | - à 11 11 „ 31 355,874 9,084,522 152,814 0:946 11:456, 3,760 — 
Southend-on-Sea Corporation.. — 61 : st E E 
Stockport Corporation ...... W 412 329 | + 5| + 8,14 114 : — — 
Sunderland Corporation . „ 15 1,088 1.015 — 75 ＋ 13 19 51 | 18:48 »» 31 62,506 | 14,848,958 | 1,433.463 | 1:01 | 10°46 — 6:08 
Swindon Corporation ........ - | — — — 51 = = = 
Wallasey U. D. 0 =m. | „ 14 605 934 | + 88 + 2,106 | 105 | 10°5 „ 51 35,861 6,564,493 157,688 |128 | 11°36! 4,10 70 
West Ham Corporation „ 121, 110 = — — 52 — e em oa 2 es rE er 
Wolverhampton Corporation... „ 11 702 392 | + 510 — 71 — „ 319 20,878 1,265,066 417,335 12-000 — = 
* Includes maintenance of of profite to the tramway companies for term of unexpired lease. a Train mile. 
© Pee mile of single track. de all and ra uding d . Including one section of horse traction. o 1905, A Half-year’s figures, 


— pudiate includes large mai M items incidental to starting new departmiént, - 
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NOTES. 

The Engineering Standards Committee.—It is 
announced that Mr. James C. Inglis, general manager of 
the Grest Western Railway, has been nominated by the 
council of the Institution of Civil Engineers as one of their 
representatives on the Engineering Standards Committee, 
in the place of the late Mr. John Allen McDonald, engineer- 
in-ehief of the Midland Railway. 


Conduit Slot.— As briefly noted in a recent issue, the 
Board of Trade has acceded to the application of the 
London County Council for an alteration in the width of 
the conduit slot|for their tramways. In the report pre- 
sented to the Council on Tuesday the Highways Committee 
state the Board has sanctioned a slot having a width of 
lin. instead of jin. for the St. John-street and Rosebery- 
avenue route, thus introducing the new type of slot on the 
Council's northern system. 


Brighton Corporation Telephone Department.— 
To celebrate the first year of its existence, this department 
held a successful conversazione at the Old Ship Assembly 
Rooms on the 15th inst., under the auspices of the Mayor 
(Alderman F. Blaker) The staff and their numerous 
friends were entertained to a capitai programme, including 
vocal and instrumental music, dancing, etc. Naturally, the 
telephone undertaking itself was brought into requisition 
in adding to the attraetions of the evening, as, by per- 
mission of Mr. Councillor Beryl, the proprietor of the 
Theatre Royal and a member of the Telephone Committee, 
the music of The Girl from Kay’s” could be heard on 
the electrophone, and was greatly appreciated. Mr. D. J. 
Barnes, the popular manager of the department, with Mrs. 
Barnes, ably did the honours of the evening. 


Wireless Telegraphy in the Navy.—It is reported 
that previous to the Atlantic fleet leaving for its first cruise, 
each of the battleships will be provided with an installation 
of wireless telegraphy apparatus, the Admiralty having 
decided to take this step as the result of the improved 
reliability of wireless telegraphy in the British fleet. 
Owing to the improved apparatus, it is expected that ships 
on detached service will be able to keep in touch with the 
flagahips of their respective squadrons at a much greater 
distance than was possible a year ago, thus considerably 
increasing the tactical area of the fleet's movements. It is 
also stated that the Admiralty intend to instal the system 
on several cruisers, thus enabling them to make reports 
direct to their flagships while maintaining their position in 
the “scouting line,” which can then be far out of the 
present visual signalling range. 

New Publications.—Messrs. Whittaker and Co. will 
shortly publish a new book entitled The Insulation of 
Electric Machines," by H. W. Turner and H. M. Hobart. 
This work is the result of several years’ practical experi- 
ence with insulating materials and of careful study of their 
insulating properties.— The Colliery Manager's Pocket- 
Book for 1905," by R. A. S. Redmayne. (London: “Colliery 
Guardian" Company, Limited. 2s., 3s., and 4s. 6d.) In 
. addition to tbe usual almanac and diary features, this 
publication contains special articles upon Deep Mining," 
Coal-Catting by Machinery,” “The Coalfields of the 
United Kingdom,” and a review of the chief events of the 
year, besides a quantity of statistics.—‘ Second Stage 
Magnetism and Electricity,” by R. W. Stewart. (London: 
University Tutorial Press, Limited. 3s. 6d.) This treatise 
has been brought up to date, and covers all the require- 
ments of the Board of Education’s advanced examination. 


Railway Electrification.—After having virtually 
decided upon the electrification of the Springs-Randfontein 


section of the Central South African Railways, it appears 
that the Inter-Colonial Council have shelved the project, 
some of their number being apprehensive about ita success. 
This is rather surprising after the scheme which had been 
evolved by the authorities in consultation with Messrs. 
Mordey and Dawbarn, and particularly as a large firm of 
contractors was prepared to undertake the work and accept 
payment by instalments out of the profits. This arrange- 
ment, it is estimated, would have repaid the cost of con- 
version in little more than eight years without any capital 
being raised. Railway affairs in South Africa have become 
somewhat involved of late, judging by reports in the daily 
Press, but it is to be hoped that the electrification of the 
line in question will not be long delayed, as the figures 
reported in our issue of the 16th ult. indicate that the 
scheme is a promising one. 


Southern Nigeria.—It is reported that Captain J. P. 
Moir, D.S.O., R. E., who has been appointed by the Colonial 
Office to take charge of the telegraph construction in 
Southern Nigeria, is about to depart for Lagos, He 
wil be followed in a fortnight by a party of non-com. 
missioned officers, who will superintend the working parties 
on the line of construction. After conferring with the 
commissioner at Lagos, Captain Moir will make a survey 
of the line to be followed. The actual work of construction 
will begin in March with the lines on the delta of the 
Niger, so that this portion of the work in the swampy 
country can be got well in hand before the rains commence. 
The work involves the erection of some 400 miles of tele 
graphs, and will occupy a year. When completed, Calabar 
and Lagos will be connected by land wires independent of 
the cables. From a point on the line between Calabar and 
Bonny the line will be carried to Onitsha, on the Niger, 
and thence to Benin, Warri, and Lagos, where it will effect 
a junction with the telegraph to Kano and Sokoto. 

Wireless Telegraphy.—In replying to the brief 
discussion on his interesting paper, * Wireless Telegraphy 
and War Correspondence,” read before the Society of Arte 
on the 18th inst., Captain Lionel James intimated that one 
of the reasons which prompted him to select the De Forest 
aystem was that communication was more rapid by that 
than any other. He stated the figures as 30 or more words 
per minute, as against the 10 or 12 of the other systems 
he had investigated. Asan avowedly non-technical man, 
Captain James did not discuss the distinction between 
receiving messages by sound-reading instruments and record 
ing instruments, but Mr. Cuthbert Hall, the managing 
director of Marconi's Wireless Telegraph Company, remarks 
in a communication to the Times that it is misleading to 
compare sound-reading instruments with recording instru- 
ments. He also states that the speed of his company’s 
recording instruments is very much more than 10 or 12 
words per minute, and that the speed of their sound-reading 
instruments is only limited by the capacity of the operator 
at the receiving station to read by sound. If, says Mr. 
Hall, an operator capable of reading by sound at the rate 
of, for example, 100 worde per minute were available, 
there would be no difficulty in communicating at that speed 
by the Marconi system over 10 times the distance covered 
in the Far East operations described by Captain James. 


Telegraphic Achievement.—The Washington and 
Sydney Observatories, with the telegraph administrations 
concerned, co-operated in the dispatch of time signals on 
New Year’s Eve between the two observatories. An official 
of the Sydney institution now reports as follows: The 
first set of signals were received satisfactorily, the 3 p.m. 
contacts being recorded here at 5 hours and 3:57 seconds. 
Of the second set only 30 signals were received altogether, 
the 4 p.m. signal reaching here at 4 hours and 3'66 seconds. 
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The third set was satisfactory, the 5 p.m. signal reaching 
here at 5 hours 2:76 seconds. The fourth set was satis- 
factory, the 6 p.m. signal reaching here at 6 hours 2:56 
seconds. The final mean was 3°14 seconds. Cutting out 
the second set, the mean gives 2:90 seconds. This con- 
cludes the arrangements at present existing, and the rapid 
time in sending the great distance separating Sydney and 
Washington, over 12,000 miles, is a triumph to the elec- 
trical departments of the States concerned. With many 
thanks and every good wish for the New Year.” The 
general manager of the Pacific Cable Board, in communicat- 
ing this information, adds that the signals through the 
Vancouver-Fanning cable, the longest cable span in the 
world (3,457°76 nautical miles) were sent by automatic 
apparatus, and were recorded as they passed at the Van- 
couver station on an instrument placed in the artificial 
line which balances the cable for the purpose of duplex 
working. 


The  Orling- Armstrong Electro - Capillary 
Recorder.—At the Royal Institution on Friday last 
the Orling-Armstrong recorder as adapted for use on sub- 
marine cables was exhibited. In order to obtain high 
speeds in such working, it is imperative that the recorder 
used should readily respond to small changes in potential 
difference. In this respect the Orling-Armstrong recorder 
working on the electro-capillary principle has several 
distinct advantages. It is free from self-induction faults, 
and, owing to the small mass of the moving parts, the 
mechanical inertia is very slight. With the recorder shown 
the fall range of movement in the mercury thread was only 
‘Smm. The distortion of signals due to the weight of the 
siphon recorder coil can easily be traced by comparing the 
records produced by such instruments. For instance, the 
space between the two letters U and“ V"is well defined on 
the capillary slip, whilst that between the same letters on 
the siphon recorder slip can only be observed by a trained 
eye, and that only from the general character of the line 
extending from the dash of “U to the last dot of * V." 
The same instrument working on the electro-capillary prin- 
ciple is also useful for land lines in preventing to a large 
extent the interference caused by leakage. This leakage 
increases with the E.M.F. used on the lines, and with the 
Orling - Armstrong recorder the E.M.F. is very small. 
Sample records were shown, and it was claimed that with 
these recorders impulses at the rate of 1,000 per second 
could be received when the actuating potential difference 
. was no more than one millivolt. 


Loeds Section.—A paper on “Condensing Arrange- 
ments in Central Stations” was read last week before the 
Leeds Local Section by Mr. J. D. Bailie. The first part of 
the paper was of an elementary character, the reason of 
this being that the author considered that sufficient 
attention was not always given to the question of the most 
suitable type of condensing plant, or the general arrange- 
ment of the condenser itself and its accessories. Mr. Bailie 
emphasised the importance of the water supply as a primary 
consideration in the selection of the type of condenser. 
For example, if cooling towers were used, the surrounding 
atmosphere should be taken into account, as, the same 
water being used again and again, it might collect impurities 
from the atmosphere. He quoted an instance of some steel- 
works at Sheffield, where the chemical action resulting from 
this cause had converted the water into a corrosive medium. 
Generally, he found that, wherever practicable, condensing 
should be resorted to, and in many instances he thought it 
would pay to pump cooling water from considerable 
distances. Accessibility to the various parts of the 
condensing plant was another important factor. Examina- 
tion should be systematic. Gauges should be fitted wherever 


desirable. Thermometer pockets and thermometers should 
be permanently fitted to the circulating suction and 
discharge connections and to the air-pump discharge. Logs 
should be kept of the quantity of circulating water passing, 
also of the several temperatures, and a look-out kept for 
leakage. In fact, testa of every principal part and function 
should be regularly made and studied, so that defects might 
be promptly detected and remedied. 


New Low-Temperatare Phenomena.—-A lecture 
on this subject was delivered at the Royal Institution last 
week by Sir James Dewar. Having liquefied and then 
solidified hydrogen, Sir James directed his attention to 
helium, which is the only element that now resists the 
extreme forms of cold, and intimated a possible advance 
towards its ultimate subjugation. By means of Sir William 
Crookes’s radiometer the lecturer then demonstrated the 
remarkable power of charcoal to absorb gases. Taking a 
radiometer with the bulb containing air, and connecting it 
with charcoal, reduced to the temperature of liquid air— 
minus 185deg. C.—the bulb immediately became a high 
vacuum, and the vanes revolved at a rapid rate. In another 
experiment phosphorus was placed in a small bulb above 
another filled with oxygen, both substances being quite dry. 
In this condition the phosphorus will not ignite. Then the 
oxygen was connected with charcoal chilled by liquid air. 
The bulk of it was absorbed by the charcoal; the phos. 
phorus became gaseous and combined with the oxygen, and 
made the bulb luminous, showing that at the temperature 
of liquid air substances will combine chemically, even with- 
out moisture. Finally, the professor took a radiometer 
filled with helium, and on this charcoal cooled by liquid air 
had no effect. He then plunged the carbon into liquid 
hydrogen at the temperature of 20deg. C. absolute, repre- 
senting about 456deg. of frost. Immediately the helium began 
to be absorbed by the charcoal, a vacuum was formed, and 
the vanes of the radiometer revolved. This suggests a 
further field of research, and a new means of separating 
from the air the rare gases recently discovered—argon, 
helium, neop, xenon, and krypton. 

Overhead Telegraph Wires.—In the course of his 
recent paper before the Tramways and Light Railways 
Association, Mr. H. M. Sayers mads the cogent statement 
that in the streets of some towns the only picturesque 
object visible is a neatly-constructed overhead equipment, 
and it certainly must be said that the æsthetes often call 
out with inadequate cause. At the same time one can 
appreciate the objections to the extensive use of overhead 
telegraph or telephone wires on open spaces. Early in 
last session the Postmaster - General sought power to 
dispense with the consent of the Conservators of Commons 
and Open Spaces, but, in consequence of the opposition 
evoked, the Bill was withdrawn. The General Post Office 
has, it is stated, since been active in endeavouring to attain 
the same end by obtaining the consent of the various 
highway authorities to the ereotion of overhead wires, 
with the result that the disfigurement of commons and 
places of unique attraction is proceeding at an increased 
rate, much to the alarm of those who are interested in 
preserving the natural aspect of open spaces and the 
amenities of picturesque districts. At the instance of the 
Commons and Footpaths Preservation Society, the Post- 
master-General consented to receive a deputation yesterday, 
when representatives of the various open space societies 
and of numerous local authorities were expected to urge 
upon him that rural districts of special interest or beauty, 
and especially commons and open spaces, should be treated 
as sacred. It is proposed that in such cases alternative 
routes should be adopted, or the wires laid underground. 
Where no substantial addition to the cost is involved, these 


THE ELECTRICAL ENGINEER, JANUARY 27, 1905. 


111 


suggestions are deserving of consideration ; but we live in 


& commercial age, and sentiment has perforce often to be 
subordinated to utility. 

Royal Meteorological Seciety.— The annual general 
meeting of this society was held last week, Captain D. 
Wilson-Barker, F.R.S.E., the president, being in the chair. 
The council in their report referred to the fact that during 
the summer the Admiralty had placed at the disposal of 
the Kite Committee H. M. S. Seahorse for the purpose of 
carrying on the kite observations off Crinan. The average 
beight attained was about one mile. Mr. Richard Bentley, 
F. L. S., was elected president for the ensuing year. Captain 
Wilson-Barker delivered an address on The Connection of 
Meteorology with other Sciences.” He said that meteorology 
and astronomy were doubtless the first of the sciences to 
attract the attention of man. Which of the two exerts 
moet influence on the well-being of humanity was a matter 
dependent on the position of the globe. In many regions 
people are but slightly affected by the weather, while the 
heavenly bodies—particularly the sun—exert an enormous 
influence on human life. Everywhere in Nature we find 
the effecta of meteorological agencies. After speaking upon 
the effecta of evaporation—winds, rain, ice, enow—and point- 
ing out the influence of weather on animal life, vegetation, 
health, etc., he said that meteorology was a science 
deserving more attention than it received. He thought 
it ought to be recognised as a preliminary to the studies 
of geography, geology, and kindred subjects, and he con- 
sidered that meteorological observatories might very well 
be fitted up in schools, and pupils taught to observe. This 
could be done at a small cost of time or money. The 
tendency at present was to particularise in all scientific 
work, but the true path to progress laid in keeping a com- 
prehensive outlook on the whole field of investigation. The 
United Statea have devoted much attention to meteorology 
with most satisfactory results. He regretted that official 
help and encouragement were so deficient in this country. 
The difficult nature of meteorological problems should but 
serve as an incentive to their elucidation. The persistent 
observer gains much, not only in knowledge of the subject, 
but in the habits of close and accurate investigation which 
he insensibly acquires, and all workers in the field learn 
to appreciate the difficulties which confront their fellow- 
labourers, and to recognise the value of what has been done 
by the meteorological organisations of the world. 


Accidental Electrocution.—The Lancet reports a 
discussion by the members of the London Clinical Society 
upon a case of accidental electrocution which caused 
gangrene of all the extremities. The deceased, a healthy 
lad aged 15} years, was employed at the London Electric 
Sapply Corporation'estationin Blackfriars-road. The current 
is received at this station from Deptford at high pressure, 
the maximum being 10,000 volts. Transformers are located 
on both sides of the station, and those on either side are 
“alive” in turn. The lad mounted one of the “dead” 
transformers to dust some slabs of slate above, and in 
deseending the iron plates on the soles of his boots caused 
him to slip on the iron of the transformer, and, over- 
balancing, his right hand came in contaet with the main 
cable carrying the 10,000 volts. The current, it is imagined, 
passed through him for about 30 seconds, when a man, 
attracted by the flash of the escaping current, rushed over 
to the boy, who was rigid and apparently lifeless. Artificial 
respiration restored consciousness. When taken to the 
hospital he showed signs of shock, and all his limbs 
were gangrenous His socks and boots were exten- 
sively burnt, and the latter were burnt through. On 
the third day his right arm was amputated at the 
shoulder joint. On the sixth day it was evident 


that the gangrene of the legs was spreading, and 
the patient's temperature was rising, so both legs were 


amputated. Two days later, however, symptoms of toxic 
infection appeared, and on the ninth day from the accident 
the boy died. The remarks made during the discussion by 
Mr, F. Aspinall, electrical engineer, suggested a new explana- 
tion of the cause of death. He stated that when an arc was 
formed, metals became volatilised, and he suggested that 
the inhalation of these vapours might prove fatal. It was 
stated in the course of the discussion that when an aoci- 
dent is accompanied by burning of the skin, the shock is 
usually less severe. Allusion was also made to the now 
well-recognised fact that the effect of a shock is dependent 
more upon the nature of the contact than the voltage, 
Dr. S. Jellinck (Vienna) recommended that in framing rules 
for the prevention of accidents in establishments where 
electricity is employed regard should be had not only to 
the tension of the current, but to the dielectric condition of 
the ground. 


The Franklin Institute.—We have received a copy 
of this Philadelphian society’s Journal for January, which 
contains papers on The Telegraphone, by Dr. Z. B. 
Babbitt; The United States Patent Laws: Historically Con- 
sidered,” by Mr. C. N. Anderson; Physical Characteristics 
of Certain Bronzes for Steam Uses,” by Mr. S. L. Kneass ; 
"Salumaking in the Far West,” by Mr. E. Goldsmith; 
“The Bacterial Disposal of Sewage," by Mr. G. E. Hill; 
and other matters. Dr. Babbitt, after tracing the develop- 
ment of Poulsen’s telegraphone, which has already been 
described in our columns, asks what influence it is destined 
to exert upon the social system, and himself answers the qaes 
tion in these notable terms: The reproductions are true to 
the human voice either convereational or in song, and the 
day will come when every family will have records made 
at frequent intervals—from the child's first efforts at speech 
through an entire life; and families will prize these records 
as they do photographs; national bureaus will be estab- 
lished for the preservation of records of speeches of our 
publie men and women ; correspondence will be carried on 
by the use of the dise machine in preference to the present 
methods. Many business transactions are carried on daily 
over the telephone, and the day is at hand when telegraphone 
records will be made of each and every transaction and filed 
away for reference. The telegraphone is destined to take 
the place largely of the present stenographer, and no busi- 
ness or professional man will think of writing his business 
letters, lectures, or sermons. The loud-speaking device, 
which is nearly ready for the market, reproduces suffi- 
ciently loud to fill a lecture hall, and makes it not only 
possible, but probable, that the telegraphone will play an 
important part in the entertainment field.” The author 
incidentally mentions that on the occasion of their recent 
visit to Copenhagen, King Edward and Queen Alexandra 
manifested a deep interest in this invention. The résumé 
by Mr. Anderson, a barrister, of the United States patent 
laws is interesting from the historical standpoint. The 
author recalls the fact that the American patent system 
was based upon a statute of James I. The first patent law 
of the United States was enacted in 1790, and in 1836 a 
code was framed which forms the substance of the present 
system. The author calculates that something like 80 per 
cent. of American manufactures are the subject of patented 
inventions, 

Mercury Lamps in Practice.—The Cooper Hewitt 
mercury lamps have recently been installed in the new 
building of the New York Times. This building consists 
of a large block 476ft. high, and all the machinery in it is 
to be electrically driven. The equipment of the building 
involves some 21 miles of conduit and 74 miles of wire, 
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and it is said that it will use over 1,000 unite daily 
from the public mains. Apart from the motor equip- 
ment, on which we do not propose to touch, the 
interesting feature is that the lighting, both in the 
machine rooms and in the compositors’ rooms, is 
carried out by means of the Cooper Hewitt mercury 
tubes. The colour of the lighting advertises the building 
from any point of the city. From the deecription of this 
installation which appears in the Electrical World of New 
York, we gather that in the press and stereotype rooms 
alone 26 of these lamps are used, and that these replace 
no less than 132 incandescent lamps and 14 arcs, although 
consuming only one-third of the current. These lamps 
light four large presses and a floor space of 17,000 square 
feet. The departments are 21ít. high. The diffused light 
obtained from these long tubes has entirely obviated the 
necessity of carrying wires all round the presses. 
In the whole building there are 42 lamps of the 
H-6 type, which are operated, two in series, off the 
118-volt supply mains. The connections are shown in the 


accompanying diagram, each pair of lamps taking 34 
amperes. In making out the original estimate for the 
lighting of the building, 15 kw. were required for the arcs 
and incandescent lamps. The Cooper Hewitt outfit actually 
takes 5 46 kw. Quite apart from this there has been a 
considerable saving in the wiring, owing to the smaller 
number of wiring points. The actual length of the tube 
used is 27]in., but the light-giving portion is only 20in. 
The diameter of the tube is lin. The lampe are placed 
within 15in. of the ceiling, which gives a good diffused light. 
Our contemporary states that in the type-setting depart- 
ment this is particularly advantageous, as there are no 
reflections to contend with. 


Electric Railway Progress.—Dr. Louis Bell, in the 
Electrical Review of New York for Jan. 14, is responsible 
for a most interesting résumé on the developments in electric 
railways during the past year. We know of no one more 
able to fairly weigh up progress than Dr. Bell, and the 
following opinion from him as to alternating - current 
commutating motors is of great value. He says that “ the 
greatest novelty of the year has been the steady heralding 
of a new era in which alternating current series motors 
shall reign magnificent. The preliminary tuning up and 
the premonitory blasts came last year. All this year we 
who wait have been hearing the fanfare echoing among the 
distant hills, but the head of the procession is not yet in 
sight. It has been announced repeatedly, but seems to be 
still marking time somewhere in the about-to-be To those 
who, like the writer, have been eagerly awaiting an 
alternating traction system, the delay is a keen dis- 
appointment. The conviction is growing in the engi- 
neering profession that Dr. Finzi’s announcement forced 
the hands of the American manufacturers to a very 
embarrassing degree, and that while from a purely 
engineering standpoint some very admirable results have 
been reached, a policy has been inaugurated of side- 
stepping the issue whenever possible. There is little 
use speculating on the cause of this attitude, which 
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may result from some trivial buge which still have 
to be exterminated, from sharp differences of opinion in 
the engineering staff, or merely from the desire to avoid 
the undeniable difficulties of badly-mixed production. The 
fact, however, remains that while alternating railway 
motors are apparently all ready for the market and are 
cordially recommended in cases suited to their use, such 
cases seem suddenly to have become most extraordinarily 
scarce. Why, we shall soon know, for the situation is too 
absurd to persist for any considerable length of time." 
Elsewhere in the résumé attention is drawn to the large 
locomotive for the New York Central system which has 
recently been tested. In this locomotive the motors are 
direct acting, there being no gearing between the motor 
armature and the axle. As the author points out, the 
escape from the usual dilemma between gearing and the 
difficulties of direct driving is very cleverly contrived. By 
making the truck frame part of the magnetic circuit and 
getting the necessary mechanical play in the pole-gaps, the 
weight earried dead upon the axles is actually brought 
below that necessary in a steam locomotive of equal power, 
with the advantage of the abolition of hammering due to 
reciprocating parte. This method also avoids the hammer- 
ing due to the heavy un-spring-borne weight on the axles if 
the motor fields are directly supported on the same, as 
was the case in the original locomotives on the Central 
London Railway. 


Personal.—The Society columns have been active lately 
with Mr. Marconi's name. Last week it was stated that 
he had become engaged to the Princess Giacinta Ruspoli, a 
daughter of one of the old Italian nobility. Later reports 
are to the effect that he is to contract an alliance with a 
compatriot of his mother. The lady named is the Hon 
Beatrice O'Brien, fifth daughter of the late Lord Inchiquin, 
and it is stated that the wedding will take place during 
the second week in March. The bride is of Royal descent, 
and the genealogists have been busy in tracing her ancestry 
back to Brian Boroihme, who reigned as King of Munster 
in the eleventh century. In 1543, however, his successor 
swore allegiance to Henry VIII., by whom he was created 
Earl of Thomond and Baron Inchiquin. Unfortunately, 
all these reports concerning Mr. Marconi’s matrimonial 
affairs cannot be correct, but, as the Express is 
“authorised to announce” his betrothal to Miss 
O’Brien, we avail ourselves of this opportunity to 
tender our congratulations to the distinguished inventor.— 
Mr. E. Kilburn Scott, who, as already noted, is about to 
quit the Northampton Institute for Sydney University, 
delivers a valedictory address to his students in the 
institutes Gazette. He echoes the views of Prof. Perry 
and Mr. C. E. L. Brown that an engineer should also 
be something of an artist, and he also recommends the 
students to liberally avail themselves of the institute's fine 
library. He considers that they would even be justified in 
deleting one engineering class to attend the art department. 
Evidently Mr. Scott participates to some extent in the 
views lately expressed by Mr. Charles Hawksley, the past- 
president of the Institution of Civil Engineers, upon the 
esthetic phase of engineering. Mr. Scott considers that 
engineers as a class are too narrow,“ and that their con- 
versation is too shoppy, the result being that they are 
often exploited by some City financial man. The implied 
advice to look after the commercial as well as the technical 
side is doubtless good, though we scarcely think the modern 
engineer is so verdant as Mr. Scott suggests. Another point 
he emphasises is the importance of a good address, to 
attain which he tenders the excellent advice that students 
should join the Electrical Engineers Volunteer Corpe. In 
conclusion, he alludes to Dr. Walmsley's aspiration that 
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the institute shall reach the highest rank, as represented 
by Charlottenburg, etc. ; in fact, he says, I have mistaken 
Dr. Walmsley's temper if the Northampton Institute does 
not attain very near to this ideal.” As we are going to press 
we hear that Mr. H. M. Hobart has been appointed lecturer 
in electrical engineering design in succession to Mr. Scott. 
Mr. M. Holroyd Smith has been appointed chief assistant 
in the mechanical engineering department of the institute, 
in succession to Mr. W. E. Curnock, who has been appointed 
head of the mechanical engineering department of the 
Technical College, Huddersfield. 

Portable Wattmeter Calibrators. — The Fort 
Wayne Electric Company have developed forms of a 
portable wattmeter calibrator, which they designate the 
“ringing” calibrator and the “registering” calibrator 
respectively. A description of these instruments, which 
are designed for use without removing the meters from 
service, appears in the Western Electrician of Chicago. In 
the ringing calibrator a standard wattmeter of suitable 
capacity, voltage, and frequency, but without registering 
mechanism, is mounted on the inside of a wooden carrying 
eage. The case is provided with levelling screws, and a 
small spirit level is set into the base. A double-pole 
double-throw switeh, by meane of which the series coils of 
the standard can be connected either in multiple or in series 
for double or normal rated current, is also located in the case. 


For normal calibration of five-ampere meters with switch 
down the coils are in series; for double this current the 
switch is thrown up. This prepares the calibrator for use 
with five and ten ampere meters by direct comparisons 
without a speed constant, the change in connections making 
no change in total ampere-turne or speed. The scope of 
the calibrator is magnified by using a speed constant of 
two for testing 15, 20, or 25 ampere meters, the series coils 
of the calibrator being connected in multiple by throwing 
the switch up. For comparing the speeds of the two meters 
a bell circuit is connected with the standard through a two- 
segment commutator on its armature shaft in place of the 
registering train. At every revolution of the standard 
armature the bell circuit is closed through a dry cell 
battery mounted on the left side of the case, thus ringing 
the bell. Tbis bell circuit may be permanently opened when 
not in use by a two-point switch to prevent leakage of battery 
current, should the armature come to rest with the commu- 
tator closed. Fig. 1 represents a diagram of connections 
With a heavy load the meter should be adjusted in step 
with the standard by means of its permanent magnet, so 
that the spot on the meter-cup will always come to a certain 
point every time the standard bell rings for 5 or 10 ampere 
meters, or every other time for 15, 20, or 25 ampere 
meters. The registering calibrator has the usual registering 
train replaced by a double-reduction train, and has two 


dials instead of five. The dials register revolutions instead 
of kilowatts. Fig. 2 illustrates the connections, which are 
similar to those in the ringing calibrator. This device is 
simpler than the ringing calibrator, but its adaptability is 
more restricted. 

Alternating-Current Railway System —Mr. J. H. 
Hallberg contributes to the Electrical World of New York 
an interesting comparison between various alternating- 
current systems of working main-line railways. He lays 
down 12 different points which should be observed in the 
design of such systems, amongst which is one that the 
driving motcrs should not have commutators or brushes. 
In support of this he claims that the efficiency of the series 
commutator type of motor is low, and that this fault is 
exaggerated when it has to be geared to the driving axle. 
The author describes various systems which have been tried 
for driving locomotives by means of induction motors, and 
gives due credit to Continental pioneers in this field. He 
describes finally his own system, of which considerable 
detail is given. In it the high-voltage transmission line is 
connected directly to the contact conductor suspended over 
the track. The high-voltage transmission would be by 
single-phase currents at any voltage up to 15,000, with a 
frequency of about 25 cycles. In consequence of the connec- 
tions there would be no sub-stations, but the locomotive would 
carry its own transforming apparatus. He proposes to use 
on the locomotive one large motor-generator. The motor 
would, of course, be of the single-phase synchronous or 
induction type, but later on Mr. Hallberg refers only to 
the synchronous type. This would drive mechanically a 
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three-phase generator. Owing to the absence of any com- 
mutating apparatus, the very high speed of 1,500 revolu- 
tions is suggested, which would enable a 2,500-h.p. set to 
be carried. The three-phase generator would be a four- 
pole machine provided with special connections, so that the 
polarity of one set of poles could be reversed. In this way 
it could be operated either as a 50 or a 25 cycle machine, 
which gives a speed variation on the motors of 50 per 
cent. In addition to the speed variation obtainable 
by frequency, the author proposes to regulate the field 
current on the three-phase generator so as to make a 
proportionate change in the current delivered to .the 
driving motors. These would be of the standard three- 
phase induction type, wound for a frequency of 50 cycles 
and a voltage of 1,000. The author claims that the system 
has several advantages, amongst which is one that power 
could be returned to the line when the speed of the train 
had to be reduced. The approximate weight of a 5,000-h.p. 
locomotive of this type, including the motor-generator set, 
would not, it is stated, exceed 175 tons, and an overload up 
to as much as 4,000 h. p. is said to be possible. At the end 
of the article some figures of comparative efficiencies are 
given, which need to be carefully considered. With the 
use of induction motors there is a considerable economy in 
the introduction of pole-changing devices for speed regula- 
tion, and in consequence the Hallberg system has a higher 
over-all efficiency than some of the others described. It 
remains to be seen, however, whether the complications 
introduced by the pole-changing and by the high-speed 
motor-generator carried on the locomotive will be accept- 
able to railway engineers, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 


BY WM. CRAMP. 


(Continued from page 79.) 
Comparison of Bipolar and Multipolar Machines. 

The electromotive force existing between the 
positive and negative terminals will be that due to 
the number of active spirals existing between the 
brush and its neighbour (in this case three) ; and it is, 
therefore, independent of the number of pairs of poles 
and equal to the electromotive force generated by a 
bipolar machine with the same total 
spirals as this winding, and the same number of lines 
per pole, and running at the same number of revolu- 
tions per second as shown in Fig. 2; because in the 
two cases the product of spirals multiplied by lines 
cut per second will be the same. The arrangement 
of circuits of Fig. 1 as depicted in Fig. 3 may 


be compared with the corresponding diagram for 


Fig. 2 shown in Fig. 5. This comparison clearly 
demonstrates the fact that the two extra poles which 
Fig. 1 possesses above Fig. 2 simply results in placing 
two extra circuits in parallel with the original two, with 
the use of two extra brushes. 


Hi 


Fic. 5. 


To contrast these two cases more clearly we may 
place them side by side as below: 
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From the above analysis it is clear that the iemperi: 
ture rise in Fig. 1 would be very much higher than in 
Fig. 2, since both have the same cooling surface. It 
is, of course, assumed that the speed and pole-are are 
the same in both cases, 


number of 


It should be noticed that any one of the spirals in 
Figs. 1 and 2 might have been made up of several 
complete turns about the core, resulting in propor- 
tionately increased electromotive force ; or, instead 
of having a total of sixteen spirals, there might have 
been any number, odd or even. The limiting condi- 
tions are (1) the space available on the armature, (2) the 
fact that the number of turns must be a multiple of the 
number of commutator sections, and (3) the number of 
turns per section consistent with sparkless commuta- 
tion (a subject which we must omit). In any case, 
whatever number of spirals may be decided upon, the 
following general deductions remain unchanged : 

(1) The winding requires as many brushes as poles. 

(2) The winding is grouped by the connection of the 
brushes into as many parallel circuits as there are 
poles. 

(3) The addition of another pair of poles with the 
same number of lines per pole simply adds another 
pair of circuits in parallel with the original number; 
thus the voltage given by the machine is not neces- 
sarily increased by the additional pair of poles, but the 
current which may be taken from it with the same 
voltage drop due fo armature resistance is increased 
(approximately doubled). 

(4) There may be any number of spirals on the 
armature, but this number must be equal to or a 
multiple of the number of commutator segments. 

Such windings as these are designated by Parshall 
and Hobart multiple-circuit windings because the mini- 
mum number of circuits possible is equal to the number 


of poles. 
Cause of Re-entrancy. 

We have said that the winding in Fig. 1 is a 
re-entrant winding because it closes upon itself, and it 
is necessary now to enquire why it closes upon itself, 
A glance at the diagram shows that it is because the 
distance A B is an exact fraction of the armature 
circumference. In this particular case with sixteen 
spirals the distance A B (the pitch of the screw, we 
might call it) is one-sixteenth of the circumferential 
length of the armature. Hence: (5) A multiple-circuit 
winding will be re-entrant if the distance from spiral 


to spiral in the order of connection is of the total 


armature circumference, where S is the number of 
spirals. 
Pitch. 

Now we shall have occasion frequently to refer to 
this distance from spiral to spiral. There are two 
methods by which it may be expressed. The first is by 
speaking of it as a definite fraction of the armature 
circumference; thus, if a ring armature has sixteen 
spirals connected in series, we should call this distance 
One-sixteenth of the armature circumference. In this 
method of expressing the distance or pch (for it 
clearly corresponds to the pitch of a screw) we shall 
speak of the drstance-pitch, in order to obviate con- 
fusion between it and the second method. The latter 
consists in numbering the spirals (or inductors) 
order around the armature, and then (since they are 
always regularly placed) speaking of the pitch as the 
difference between the number given to one spiral 
and that given to the one to which it is connected. 
This pitch we shall call the xnumber-pitch, and it 
corresponds to that which Parshall and Hobart call, 


simply, the pitch. 
Thus in Fig. 1 the distance-pitch is js. but the 
number-pitch is 1, because if we number the spirals 
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in order as they lie on the armature the difference 
between the number of any spiral and the one to 
which it is immediately connected is 1. 

It is common to calculate the electromotive force 
given by a machine from the number of conductors 
which lie upon the outside of the armature—‘‘ The 
number of active conductors (or inductors), as it is 
commonly called. It is also convenient to consider a 
spiral as being made up of that part which lies upon 
the outside of the armature and cuts the lines of the 
fleld, and another part which simply forms the con- 
nection between it and the active part of the next 
spiral. The part which lies upon the outside of the 
armature and cuts through the lines of the field is 
termed the inductor; and it will naturally possess, to 
complete the spiral, a connection at each end. Thus, 
a spiral hecomes an inductor with two end connections, 
and is, therefore, for a ring armature, in shape like a 
distorted and inverted U sprung on to an iron core. 
In a ring winding all the wires which pass within the 
armature are zmacttve—t.e., generate no electromotive 
force—so that the number of active inductors in a 
ring winding is equal to the number of spirals. If the 
axial length of the armature is great compared to its 
diameter, the waste of energy caused by the resistance 
of the long internal connection may be very large. 
Not only this, but a ring armature is slow to wind, 
for the wire must be passed by hand through the 
interior of the ring, which, in the case of high-voltage 
armatures having many hundreds of spirals, becomes 
a slow and tedious process. For these and other 
reasons drum windings have been very largely used. 
Drum Windings. 

The distinction between a drum winding and a 
ring winding simply lies in the fact that all the interior 
wires, such as those which pass through the armature 
at 1, 2, 3 in Fig. 1, are taken and placed on the outside 
of the core. In doing this, we must remember : 

Firstly (since corresponding to each inductor there is 
one of these inner wires), the total number of inductors 
on the armature surface will become twice what it was 
in the original ring winding, so that no matter whether 
you wind the ring with an odd or even number of 
spirals, Zhe total number of inductors upon the surface 
of the corresponding drum armature must be an even 
number. 

Secondly, that in any spiral, such as that lying 
between A and B, the fact that the inner wire at 3 
passes back through the armature, causes the current 
in 3 to be apparently opposite in direction to that 
carried by the inductor upon the surface at A. In 
Fig. r, the current in the inductor, which lies on the 
outside of the ring at A, is supposed to come out of 
the plane of the paper towards the observer, and, 
therefore, in the wire which goes through the ring at 3 
it must be passing from the observer back towards the 
plane of the paper, if it is to be collected at GI. There- 
fore, if the wire represented by 5 is to be placed upon 
the outside of the armature, to become useful, and if it 
is to be directly connected to the inductor A, it must lie 
in a field of opposite polarity to that in which A lies. 
For, imagine for a moment the wire 3 placed any- 
where upon the outside of the armature between 
A and G, It is obvious that 3, while forming the 
return for B, lies nearly always under the same pole 
as B, thereby counteracting any electromotive force 
generated by B, and rendering it practically non- 
inductive. An armature so connected would generate 
no average electromotive force whatever. 
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In Fig. 6 we have taken a six-pole machine with a 
ring winding of twelve spirals, and have numbered 
these spirals consecutively; then one of the inner wires 
marked C has been taken and placed upon the outside 
of the armature at C!, where it becomes an inductor, 
lying under a south pole while inductor No. 1 lies under 
a north pole. But since the only condition determining 
the position of C! is that it shall lie under a south 
pole, we might have placed it just as well between 


Fic. 6. 


spirals 3 and 4 or 10 and 11. Obviously, it will be an 
advantage to place C! so that the connections between 
1 and C! are as short as possible. If we remove every 
internal wire in the same way on to the outside of the 
armature, we shall get between each one of those outer 
inductors (which are numbered), and its neighbour, a 
second unnumbered inductor, such as C!. 

In Fig. 7 we have redrawn Fig. 6, placing in these 
extra unnumbered inductors. The rule for connecting 


Fic. 7. 


this winding is then simply this: Start from No. 1, go 
to an unnumbered inductor underneath the next pole. 
returning to No. 2, and so on. The winding may 
be completed as shown in the diagram. It will be 
noticed in Fig. 6 that we have cut through the con- 
nection C 2, but in doing so have left the connection 
from C to the commutator. It is clear that the con 
nection might be made to the commutator from any 
part of the end connection 1 C! instead of leaving the 
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connection at C. The outcome of this is the arrange- 
ment of commutator connections seen in Fig. 7. 

The dotted lines in Fig. 7 represent connections at 
that end of the armature remote from the commutator ; 
and one element of the winding has been accentuated 
so as to show clearly the fact that inductors under 
poles of unlike polarity are regularly connected 
together. 

Fig. 7 is in every way the exact counterpart of the 
ring winding depicted in Fig. 6, having the same 
number of commutator segments, of poles, and of 


spirals upon the armature, and yet Awzce the number of 


active conductors (or inductors). It will therefore need 
the same number of brushes upon the commutator, and 
with the same field at the same speed will yield twice 
the electromotive force generated by such a machine 
as Fig. 6. The number of brushes required for the 
winding in Fig. 6 is, from the rules already given for 
multiple-circuit windings, obviously six, and this will 
be the number required for Fig. 7. Their position 
upon the commutator may be determined exactly as 


was done before, and the circuits through the armature | 


might again be represented by diagrams such as Fig. 3. 


(To be continued.) 
— a 


DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 
BY W. E. WARRILOW, A M. I. E. E. 
(Continued from page 81.) 
In Fig. 15 another lay-out for the same design of 


switch is shown, but in this case the arrangement is com- 
pressed within narrower limits. The instrument and relay 
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transformers and oil switch are in the same position, the 
"bus bars being, however, moved above the gear instead of 
below it. The connections to the bars can be more readily 
separated in this case, seeing that they pass through the 
Well to their respéctive bart instead ef being on the same 
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face with them. A design of this description is capable of 
controlling up to 1,000 kw. per panel, and is Witting- 
Eborall's standard for sub-station work. For generator 
and feeder circuits up to 1,500 kw. per panel the same firm 
make up an arrangement similar to that shown in Fig. 16. 
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Here a complete tier is made of small transformers, oil 
switches, 'bus bars, and control board, the latter surmount. 
ing the whole. This gear is still more compressed, and 
might be employed where space is limited, as might be the 
m such a gear was used to replace another type of 


The method of operating the switch shown in Fig. 10 
from a distance is illustrated in Fig. 17, but this needs 
little or no explanation. In Fig. 18 the cable connections 
are shown slung into position on insulators and clips. The 
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leads above the switches connect up to the different por- 
tions of the board, while the underground cables enter a 
dividing box, from which flexible tails are turned into the 
switch terminals. The method of thus slinging cables 
above the oil switches might appear risky should a fire 
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ensue, but as there would seem to be no possibility of this 
under even exceptional conditions the risk is somewhat 


exaggerated. 
ELECTRICAL CONTROL. 

The electrically-controlled switch hails from America; at 
any rate, in so far as the application of electricity to large 
power switches is concerned. Phenomenal developmente 
in power plants, with accompanying rise in the transmission 


statement. 


relative advantages of these, though among the more 
recent types there is a decided bias in favour of pull 
ete. 

t is not difficult to apply electro ete to almost 
any switch, and reference to Fig. 19 will bear out this 
Here an ordinary box oil switch is fitted 
with powerful pull magnete, in place of the handle, on 
the front of the marble panel behind which the switch 
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Fic, 18. — Cable Connections for Lay-out shown in Fig. 17. 


voltage, practically compelled the introduction of such & 
switch, and as since its employment it has been a complete 
suceess, its general adoption followed as a natural con- 
sequence, It is the generally recognised thing now to 
provide a separate direot-ourrent source for operating such 
switches, which may in turn be classified into two distinct 

1) the motor-operated switch, (2) the magnetically- 
— switch. Opinion is fairly well divided as to the 


is mounted. Two magnets provide for the on and off" 
pulls respectively, the plangers being coupled by a chain 
passing over a pulley carrying @ pin for the attachment of 
the operating lever. This latter is connected to the oil 
switch in a similar manner to that employed for hand 
operation. In this case the switch capacity is about 
3,000 kw. at 15,000 volte, and the type is the product of 
the General Incandescent and Arc Light Company, New 
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York. The same firm manufacture a larger switch on 
similar operating lines, but with the switches proper 
mounted in separate compartments for mounting in brick- 
work. Fig. 20 shows front and side views of this type. 
The pull magnets are mounted above the switch cells on 


plungers are attached. There are two tg oil 
chambers, or tubes, per pole, each set in ins rs in a 
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Fic. 19. — Electrically-Operated Box Switch (General Incandescenc Oo. x. 


a substantial cast-iron support and serve to actuate the 

e links and levers, in connection 
with which is a powerful spring. A small switch at the top 
of the device places either the on or the “off” magnet 
in circuit according to the position of the switch, though 
the actual closing of the magnet circuit is effected from 


switch bar through suitab 
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off magnet directly this rises. A tripping coil to the right 
of the magnets in the side elevation (Fig. 20) alao performs 
a similar function. A substantial casting couples the switch 
rods together above the main support, and at the other end 


enter below the switch at the two bottom contacts. Each 
set of oil-tubes is separated from its neighbour by brick, 
slate, or soapstone divisions, to confine any arcing which 
may arise to that particular panel. The upper and lower: 
supports are distanced by tie-rods, which permit of adjust- 
ments in the throw being made. Switches of this character 
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Fig. 20.—Magnet Pull Switch, large type (General Incandescent Co. 
the distanse control board. In closing the switch the spring 
is automatically wound up, and remains in a dead centre 
position, ready to be knocked over this centre by the pulling- 


will successfully cope with loads of 300 amperes at 15,000 
volts, and they are extensively used in America on large 
power boards. . 

The foregoing type of switch requires brick compartments 
and special building arrangements for its fixing, and if a 
new switch were required at short notice, some little time 
would elapse before a new one could be inserted to replace 


of the rods are fitted the bridging contacta to which tho 


small iron base, the top of the tubes being fitted with similar 
insulators for the passage of the switch rods. The cables 
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the damaged apparatus. To ensure the complete protection 
of the circuit, there are cases in which two switches are 
placed in series and one or other utilised under normal con- 
ditions to keep all parte in working order. Should one 
switch fail the other is immediately opened, reliance being 
placed on this to open the circuit. This practice is 
not now adopted, but when distance-controlled switches 
were first used this costly precaution was  perbape 
expedient. The brick chamber switch has now con- 
siderable vogue, and although there are types now 
constructed in which the complete circuit breaker is 
self-contained, requiring no brick partitions except for 
high pressures. The brick cell arrangement, however, is 
deemed advisable on grounds of absolute isolation. 


(To be continued.) 


THE FAYET-CHAMONIX ELECTRIC RAILWAY. 
BY DR. ALFRED GRADENWIIZ. 


The railway line connecting the above towns was included 
in the concession obtained in 1886 by the Paris-Lyons 
Mediterranean Railway Company for a normal-gauge line 
from Cluses to Chamonix The construction of the first 
section of this railway from Cluses to Fayet was not par- 
ticularly difficult from an engineering point of view. There 
was, however, a difference of level between the two terminal 
atations of the final section of the line (Fayet-Chamonix) of 
about 1,500ft. The very high gradients involved therefore 
necessitated an alteration in the original concession. The 
company was accordingly authorised in 1893 to use a track 
of 1m. gauge, and. to employ a rack rail wherever this 
should prove desirable. The scheme ultimately adopted 
was, however, such that these rack rails were dispensed 
with, and electrie traction used throughout the section in 
question. The supply of the whole electric outfit of the 
railway was placed in the hands of the Alioth Electric 
Company, of Munchenstein, Switzerland. 

The length of this section of railway is about 12 miles, 
and there are intermediate stations at Cheddes-Servoz, 
Les Houches, and Les Bassons, The line is to be continued 
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FIG. 2. View 


later on as far as the Swiss frontier, and from thence on to 
Martigny. The track follows the valley of the River Arve, 
and in consequence of the frequent crossings a number of 
iron bridges and a large masonry viaduct have had to be 
constructed. There are also three tunnels, the longest 
one of which is 415ft. long. In consequence of the great 
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difference in level between Chamonix and Fayet, two steep 
gradients occur on the line. On the first of these there is 
a 9 per cent. rise for a distance of 2,360 yards. The other 
has an inclination of 8 per cent., and is 1,520 yards long. 


ve i 
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Frc. 1.— St. Marie Viaduct on tbe Fayet-Chamonix Electric Railway. 


The remaining gradients nowhere exceed 3 per cent. The 
electrical energy required for operating the railway is 
obtained as 550-volt continuous current from two power 
stations, which have been erected at Servoz and Chavant 
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respectively. In each case the water power of the River 
Arve’ is utilised. In the first central station there is 
a flow of about 425 cubic feet of water per second 
in the summer, with a head of 46ft. In winter the 
volume of the water available is about one half. At 
the other power station at Chavants there is a head of 


120 


510ft., and the volume of water is only slightly less. 
The macbinery in each of these central stations includes 
four continuoue-current dynamos, with an output of 
200 kw. each, which are coupled by means of elastic 
couplings to horizontal turhines. There are also two 
40-kw. dynamos, directly coupled to horizontal turbines, 
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for exciting the above machines. In each station three 
generators and one exciter are used for normal working, 
while the other generator and exciter act as spares. 

The permanent way is constructed with Vignoles rails, 
Soft. long and weighing about 63lb. per yard run. The 
gauge, as mentioned above, is 1m. Energy is supplied to 
to the motors on the train by means of a third insulated rail 
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placed alongside the track. This conductor rail is also of 
the Vignoles section of the same weight as the running rails. 
The centre line of this third rail is placed slightly over 
a metre distant from the centre of the track. This is 
about 23in. from the inner surface of the running rail. 
The upper surface of the third rail is placed 9in. above the 


FIG. 5. —View of a Three-Motor Coach Train on the Fayet-Chamonix Electric Railway. 
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upper surface of the running rails. The position of the 
third rail on one side or other of the track is varied, so that 
the trains are equipped with two collector shoes on each 
side of the motor carriages. This arrangement ensures 
that the connection with tbe third rail ie always main- 
tained in spite of interruptions in the same due to level 


stan 
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crossings, or to changing the third rail from one side of the 
track to the other. At crossings the third rail may be 
interrupted for a distance of nearly 50ft. As shown in the 
illustration (Fig. 4), the third rail is protected by wood 
when passing stations, or at level crossings, where some 
50ft. on each side of the crossing is guarded in this way. 
The whole of the permanent way is fenced in for further 
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protection, and the crossing places have been reduced to a 
minimum. The third rail is insulated by wood blocks 
which have been saturated in paraffin; these insulating 
blocks are supported on wood bearers, which are secured 
on to the ends of two consecutive sleepers. "This insula- 
tion is said to have given satisfaction, the leakage current 
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per mile being less than 14 amperes. It is a curious 
fact that this leakage should actually decrease during rain 
orsnow. The reason for this is that the rain which falls 
in the Chamonix district is practically free from all chemical 
impurities, and thus possesses almost as low a conductivity 
as distilled water. This rain removes dust from the 
supporte of the third rail, and hence increases the insula- 
tion resistance. On the heavy gradients a central rail of 
the same type is placed between the running rails with its 
upper surface 23in. above the same. This is used in braking 
when the trains are descending the grades, being acted 
upon by slipper brakes. 


Fie. 5.— The Current Collector. 


The rolling-stock was supplied by the Société Nouvelle 
des Etablissements de l'Horme et de la Buire of Lyons, but 
the Alioth Company supplied all the electrical equipment. 
The first order was for 80 motorcars, and farther orders 
have recently been placed. There are also a number of 
trailers, each seating 40 passengers. The ordinary train 
will consist of between five and seven motorcars and a few 
trailers. It is quite possible, however, for the motorcars 
to be run singly, and they aré in that case operated by 
one man. The control of the train is effected on a system 
due to the chief engineer of the Paris-Lyon Mediterranean 
Company (Mr. Auvert). The front car of every train is 
equipped with a master controller worked with compressed 


and the ordinary brakes on the running wheel are actuated 
by compressed air. The contact shoes are of the Alioth 
type, made of cast steel as illustrated in Fig. 5, and 
designed so that protecting wood casings can be placed over 
the third rail in the stations. At points where the third 
rail is discontinued the last section is given a gradual slope, 
so as to prevent mechanical shock when a contact shoe 
approaches. Both the slipper brake and the brakes on the 
wheels can be operated by hand if need be. The trucks, of 
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Fic. 6. - General View of Motor and Gearing, showing Spring Drive. 


which there are two for each motorcar, have each two axles, 
one of which is motor driven. The design of the motors 
was rendered somewhat difficult by the gauge, which is 
only 1m., and by the fact that the two motors in each 
earriage had to be capable of taking the same up the long 
grades of 8 and 9 per cent. The problem was solved by 
placing the axles of the motor at right angles to the axle 
of the carriage. The motor transmits the power to the 
carriage axle by means of bevel gearing with a ratio of 
1 to 4. The pinion on the motor shaft gears into the bevelled 
wheel, which is carried on a sleeve on the carriage axle and 
drives the same through springs, as shown in the illustration 
(Fig. 6). The gearing is completely enclosed, so that 


Fig, 7. —Motor Parts Dismantled, showing the Driving Sleeve, Springs, Gear Wheels, etc. 


air. By means of two conductors the controllers on each 
of the motorcars are then controlled by means of compressed 
air. The actua! movement of the controllers is effected by 
a rack working a toothed wheel on the controller shaft. 
Eighteen of these leading carriages are provided with air- 
compressor and master controllers. There are 56 passenger 
motorcars equipped with first and second class accommoda- 
tion, which weigh when empty 193 tons. Besides these 
there are 28 motorcars for goods traffic, some of which are 
completely closed and other half o These goods cars 
are designed for the maximum load of 10 tons. Both the 
clipper brakes acting on the fourth rail on the heavy grades 
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lubrication can be more easily effected. The use of the 
elastic coupling between the motor and the carriage axle is 
advantageous, as it reduces shock at the moment of starting. 
It was felt, however, that there was some danger in the 
adoption of the bevelled gearing. It has been found by 
experience, however, that the wear and tear in this 
gearing is very small which is largely due to the 
same having been carefully cut by special machinery. 
The motors used are of the four-pole type, the maguets 
and casing being of cast steel. They are formed in 
two halves, which when bolted together completely enclose 
all the collecting gear. The field coils are wound on 
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metallic bobbins, which are easily replaceable. Copper 
strip lmm. thick and 48mm. wide is used for the field 

et. The armature is of the toothed-core drum type, 
with 113 commutator sections. The motor can give an 
effective output of 65 h.p. for two hours at 550 volts with 
& speed of 275 revolutions per minute without any part 
of the magnets or armature rising more than 60deg. C. 
above the surrounding temperature. If, on the other hand, 
the motors have at the start a temperature of 40deg. C., 
they can be worked at 120 h.p. for 10 minutes without the 
temperature rise being such as to damage any part of the 
insulation. The brushes have a fixed lead for either direc- 
tion of rotation, and the motors work without sparking at 
any output. This allows the trains being braked electri- 
cally. The two motors are always connected in parallel, 
and by reversing the direction of the current in the arma- 
ture the trains can be quickly slowed up, even on the 9 per 
cent. grade. The fact that the wheels continue to rotate 
at a very low speed but are not locked gives a much better 
result than other systems of braking, which are apt to lock 
the wheels, causing the train to slide with & considerable 
diminution of adherence. 

As regards the regulation of the motors, all the cars in a 
train are operated simultaneously by the driver in the front 
van by means of the compressed-air relays. The controllers 
of the cars have, therefore, to be made as simple as possible. 
On the other hand, on account of the considerable grades, 
there was a danger of slipping taking place if the motors 
were started in series. An extremely simple controller 
was, therefore, adopted with five forward and five backward 
positions, which allowed only for the coupling of the motors 
in parallel. The first four speeds in either direction are 


Flu. d. — Mutur Armature and Bevel Pinion. 


obtained by inserting suitable resistances in the motor 
circuit. The fifch speed is obtained by shunting the series 
winding on the field magnets. The controller thus becomes 
& very simple one, which, in the event of a single car being 
required, can be worked by hand. 
he regulating resistances are of a very simple type, 

consisting of high-resistance ribbons wound spirally with 
asbestos in between the adjacent layers. Each car is lighted 
by means of 10 incandescent lamps, connected in two 
parallel circuits with five lamps in series. The signal lamps 
are, however, of the oil type, so that the signalling may be 
independent of the continuity of the electric supply. In 
order to maintain a uniform lighting in the carriages, in 
spite of variation in the voltage on the line, an automatic 
regulator is used in the lamp circuit, which has been 
patented by the Alioth Company. The apparatus and 
equipment is so designed that the fall candle-power can be 
obtained from the lamps on the lowest voltage likely to 
be met with when ascending the heavy grades. 
voltage regulator then operates relays which automati- 
cally switch into circuit one or more resistances as 
the line voltage rises, so that the voltage across the 
terminals of the lamps remains approximately constant. 
The voltage regulator which actuates these relays is con- 
structed on the moving-coil principle. The working of the 
apparatus is said to be very satisfactory, and such a device 
is needed on long lines where good voltage regulation 
cannot be economically obtained. The heating of the cars 
is also carried out electrically by means of electric radiators, 
which are controlled by means of a three-way switch. This 
gives three different temperatures on the radiator, so that 
the heating of the cars can be easily regulated. 

My thanks are due to the Alioth Company for the 
photograph reproduced herewith, and for the information 
from which the above article was prepared. 


REFUSE DESTRUCTORS. 


The following is a report on tests carried out on Jan. 13 


and 14, 1903, by the Manchester Steam Users’ Associa- 
tion, under the supervision of Mr. C. E. Stromeyer, their 
chief engineer, at the destructor works, Nelson. 


The destructor was designed and erected by Messrs. 
Meldrum Bros, Limited, of the Engineering Works, 
Timperley, near Manchester, and is of their front-feed 
regenerative Simplex type. It has one continuous grate, 
20ft. by 5ft., in a furnace chamber 22ft. by 6ft., having 
four separated and closed ashpits separately supplied with 
hot air under pressure. There are four feeding and clinker- 
ing doors through which the refuse is charged and the 
clinker withdrawn in rotation at regular intervals. When 
any one fire is being clinkered the remainder are in full 
work, so that a comparatively even temperature is obtained, 
never falling below incandescence. Between the furnace 
proper and the boiler is placed a secondary combustion 
chamber, where the maximum temperature is obtained, 
and where the oxidation of the gases is completed and the 
major proportion of the dust deposited. 

The boiler is of the Lancashire type, 50ft. by 8ft., for a 
working pressure of 150lb, and with the usual modern 
setting. The combustion gases, after leaving the boiler, 
pass through a regenerator, where the air supplied to the 
ashpits under pressure by means of steam jet blowers is 
preheated to about 350deg. F. The gases entered the 
chimney at an average temperature of 645deg. F., which 
would easily allow of the addition of an economiser, by 
means of which the evaporation from and at 212deg. F. 
would be brought up to fally 2lb. per pound of refuse. 


THE MANCHESTER STEAM USERS’ ASSOCIATION. 


Office, 9, Mount-street, Manchester. 
July 23, 1903. 


Messrs. Meldrum Bros., Limited, Timperley. 

Gentlemen,—In accordance with your instructions we 
carried out a two days’ economic test on the refuse destructor 
and boiler at the Nelson Corporation destructor works, 
Nelson. A special feature of this plant is that the air 
which is blown into the furnaces is hot, and the farnace 
temperature is naturally higher than if cold air had been 
used, and the chance of noxious vapours passing away 
unconsumed is thus materially diminished. 

Steam jets are used under the firebars, and are, perhaps, 
an essential feature of the system, especially as reg«rds 
keeping the firebars cool, but the liberation of hydrogen 
which takes place when steam is in contact with incan- 
descent fuel, must tend to lower the furnace temperature 
somewhat. It was, therefore, gratfying to find that recom- 
bination of hydrogen with oxygen took place in or imme- 
diately above the bed of fuel, and that little or no air had 
to be admitted above the fires for secondary combustion, 
the damper being closed and little air entering the furnaces 
when the floors were open. The refuse would thus be 
exposed to the maximum temperature attainable in the 
furnace instead of being first partly volatilised and then 
consumed as gas. 

Doubiless, when charging a furnace, of which there were 
four, the top layer of fuel will for a time give off gases, but 
the brick combustion chamber having a very large capacity, 
and being at a very high temperature, caused these gases to 
be at once consumed. The estimated mean temperature 
on the two days were 2,634deg. and 3,326deg. F., and the 
nickel, melting at 2,6460deg. F., was fused when held in 
the flame. 

A costly electric piatinum wire resistance pyrometer was 
lowered into the end of the combustion chamber where the 
hot gases entered the boiler, and was destroyed. 

The refuse consumed at Nelson was taken from exposed 
ashpita, and consisted principally of cinders and kitchen 
refuse; offal from the slaughter-houses was also burnt in 
this destructor, but in view of the nature of this fuel 
being totally different from that burnt during the rest of 
the time, it was considered advisable not to complicate 
matters by burning this offal during the test. It may 
here be mentioned that refuse of this nature is shot into the 
extreme end of the combustion chamber, so that noxious 
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water, of the air (dry and wet bulb), of waste gases in 
the side flues before entering the air heater and after leavin 
it ; also of the air supply to the furnaces both before and 
after heating. 

Continuous gas samples were collected and analysed at 
once in an Orsat apparatus, and continuous gas samples 
were taken from the same suction pipe and passed throu : 
calcium chloride and potash tubes to determine both 
moisture and the carbonic acid. This is an M ponant 
and distinctive feature of this trial. 

The Callender electric pyrometer, referred to previously 
as p. Boris destroyed on the second day in the com- 
bustion chamber, was used for giving a record of the down- 
take temperature during the first day's trial. 


One of the nitrogen meters in the end flues 
burst en account of Mire. 


e temperature exceeding 1,000deg. F. 
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by making continuous and complete gas analysis, inoluding 
the moisture in the waste gases. With the help of the 
information thus obtained, it was possible to calculate the 
chemical composition of the fuel (it contained on an 
ave 91:4 per cent. carbon and 0:5 per cent. hydrogen), 
ita calorific value (46 evaporative sig d and the weight 
of waste products per pound of refuse (5:61b.) were then 
calculated. These additional details enable one to strike a 
balance-sheet of the heat expenditure. 

It will be seen that the heat utilised in the production 
of steam (exclusive of the blowers) amounted to 36 per 
cent., which must be considered a high duty when it is 
uni that the carbon € or purs in he ashes account for 
a loss of 20 per cent. ordi containing onl 
a few cent. of mineral matter this | loss would have been 
only about 2 to 3 per cent., and then the efficiency would 
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Nelson Destructor.—Eight Hours’ Test.—Diagram of Temperature in Combustion Chamber, taken with a Callender's Electrical € Pyrometer. 


It was replaced by a Thalpotassimeter, a pyrometer in 
which the 8 in indicated by the pressure of 
gn vapour. 
igh-temperature thermometers, either mercurial or 
es e, do not give reliable resulta, the zero pen shifting 
very considerably, and in this trial there is a distinct 
ment between the readings of the temperature 
of the waste gases and of the inooming air. Probably the 
most correot readings are those of the thermometer in the 
main flue leading to the chimney, and these have been 
utilised in the compilation of the balance-sheet. 

Table I. gives a brief summary of those details of the 
two days' trial, which is usually the onl information that 
has been obtained from destructor trials; and it will be 
seen that the evaporation from and at 212deg. F. is 1:788]b, 
of water per pound of refuse. 

Table E cóntains details which were only obtainable 


have been 46 per cont. The heat carried up the chimney 
amounts to an average of 19:5 per cent., which is reason- 
ably low. It would, of course, have been much lower if 
the refuse had contained less moisture—32'7 per cent. 
There is a considerable difference between the estimated 
radiations on the two days. It amounts to 9'4 per cent. 
on Tuesday and 30:6 per cent. on Wednesday. The esti- 
mated flame temperature was certainly hotter on the second 
day, and increased radiation may account for part of the 
difference. Possibly this difference may be due to unavoid- 
able errors of observation. Thus, if the weight of steam 
blown under the firebars was more or less than stated, or, 
if the fine dust, which is taken at 5 per cent. of the refuse, 
differed on the two days, or if the moisture in the waste 
gases, which was on an average 0°75 on Tuesday and 0°55 
on Wednesday, varied considerably on each day, the mean 
values dedaesd from the average gas analysis may not be 
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BALANCE SHEET or HAT EXPENDITURE. 


—— — -Tuesda 
B. Th. U.] B. Th. U. Per cent. |Per cent.| B. Th. U.] B. Th. U 


y——————— |——————— — Wednesday —————-—— 
Per cent. Per cent. 


Steam (useful) „6600 „eee EE 
Steam bad 6 %%% %. „„. 
Leet hes; pa ! to Ablideg, Y. 0990990090909 0 FV Er 
Warming waste products, including steam and moisture from 

stecdphétic temperature ry ey ee YY KISIKI) as omt o pe emo omt oon o ot O aR otoa peo ~ 
Heat carried up chimney .......... 8 8 S cette 
Heat in ashes Ji AE EE OR — — 5 . 
Uneonsumed carbon „ TON 33 
Lost with Ahe 322 ĩðͤ E TEES = 
Radiation and losses unaccounted for 3 nee a 


the true mean, and comparatively slight alterations in all 
these quantities could easily affect the balance-sheet by a 
few percent. ` 

The mean radiation is 20 per cent., or 5,959 evaporative 
units per hour. The boiler and air heater expose a surface 
of about 1,300 square feet, and would radiate about 350 
evaporative unite, and the combustion chamber with a sur- 
face of about 1 500ft. and an internal temperature approach- 
ing 3,000deg. F., may be credited with a radiation of 2,500 
evaporative: units. is leaves 2200 evaporative units 
unaccounted for, or about 9 per cent. In view of the diffi- 
culties of making these various determinations this quantity 
must be considered reasonably small. If we deduct it from 
the total, then the efficiency of the installation is raised 
from 36 per cent. to 40 per cent., which is just under the 
value obtained on the first day, and must be considered to 
be an exceedingly good result.— Yours faithfully, 


(Signed) C. E. SrRoMEYER, Chief Engineer. 


TABIE I. 

Dates of trial © OS 0 OG © GS o ME 6 EE 6 OO 6 OE O00 5 6-0 0 09 6G 6 69 OEE 0 09 00 0 0 099 13/1/03 14/1/03 
.Time of trials. . ossu «0099999590909 € ò 009060099 09 00906059 10-5.45 9.55 6.51 
Duration of trials (hours) OGD 6 6-0 O42 OO 600 888 6 e OR 7°76 9°00 

Boiler ae men V — m. 
! perature (deg. F.) . sn 
Refuse burnt during trial (lIbe.) ............. TR 45416 43 400 
Refuse burnt per hour (lbs.) . . 8 887 4,822 
Feed - water supply during trial (Iba.) . oso ee. 63 723 67.485 
ši i per hour (Ibe) ... .. . 8191 7,498 
i a per Ib. of fuel (Ib.) . ea... 1419 1555 
Moisture in steam (per cent.) .......... — és 1:07 1:084 
Temperature of feed (deg. F.) .............—............ 87˙ 55:5 
Evaporation per lb. of fuel from and at 212deg. F., 
including steam jets (Iba.) ..... . . cu 1698 1877 


TABLE II. 
Mean Corrected Gas Analysis (Volumetric), 
Atmosphere. Tuesday. Wednesday. 


Per cent. Percent. Percent. 
Nitrogen, N; ..................... ow 79:080 y 
Oxygen, O.. se ea tes 20°880 8:140 5 836 
Carbonio acid, OO,........... ....... R 040 12°205 14°333 
Oerbon monoxide, 0-470 0 o-o 0 GS 0 we owe aa "130 043 
Total S -. 100000 100000 100000 
Other Analyses, 
Per cent. Per cent. 
Oarbon in ashes, eta. . 11°44 17°69 
Mean ratio of moisture to OO, in waste gases “1649 '5479 
Estimated steam (jets) per pound of refuse  ....... . 1622 18°70 
Composition of Fuel as calculated from above Data. 
Per Per 
cent. cent, 
Carbon (burnt (Z EX- K- KEZES 09 0 60 P €9 € SAE- EK- EA -AE -AZ OR 21:55 41:58 
Carbon (in ashes) owes eee (AEL KE- EK- SISKA KE KEZELHETIK] 4'17 5°70 
Total carbon {n fuel EEE 35°50 81:28 
Molsture «099606609 049 0 09 06 90 1626 6 0609090090099 v 509 ORO 35 00 30:53 
Mineral matter 0 GS 6 OF OSE KEAS 0 WE 9 (9€ 0 Ka 6 009 OF 39°18 51:50 
Total refuse otro aom eoa 86680 . 1000 10000 
Additional steam by jets 0090000900599 Da 6500902020999 0590099 [ od 16:22 1870 
Air (including moisture). . somo — . 48275 642 46 
Total TTT cy Yi ot LX Pe 0000099909080 eee oen eee 538 95 661°16 
Lees ashes, oto., in furnace and fines ....n . .. 43535 37°16 
Difference, being weight of waste products per 
4960. 62400 


. VOD reelesu eem ImHRememmHIesmmH - 


aa 29:48 1 
407 — 2 
0:48 -—-. 
5:59 — 
18°19 — 
2178 | 2178” 
2°72 — 
15:30 — 
18:08 | 18°02 
ae 16 
— 100-00 
Estimated Calorific Value of Fuel. 
Oalorific value of total fuel, B. Th. U.. seso.. " 58,415 5.411 
Oalorific value of total fuel, evap. unit . ie 5595 — 5601 
Ditto less unburnt carbon, B. Th. U.. om... 2867 4662 
Furnace Temperatures, 
Heat supply—Oombustion of fuel, B. Th. U. x 2,867 4,688 
ob ar C ‘ses 271 436 
Steam blast. „ „ „„ „„ „„ 0 oa c pe YT 23 96 
Total heat supply (B. Th. U.) Mar Eee 3.161 5 045 
Heat capacity of gases, per Ib. fuel . 2.2. 10059 15058 
Furnace temperature, degrees F... . . . 299478 6,208 


If we assume the specific heat of steam to be 0°6 instead of 0°48, as 


“assumed above, the furnace temperatures are respectively 2,370deg. 
and 3,100deg. F. | 
j Copper melted (1, 980deg. F.) easily. Nickel melted (2,640deg. F.) 
owly. 
Deg. F. Deg. F. 
Downtake temperature (electric pyrometer)............ 1.588 — 
Waste gases entering air heater. .. . . . . 9090 9170 
Waste leaving eir heater 9099000000090 9009-9 «9990909090099 6102 6800 
Mean fall of temperature mse —.—.—.—. 2088 2569 
Air entering air heater .................. escseme.» DIO 654 
Air leaving air heater . . . . . . . . 3157 5569 
Mean rise of temperature ev» 2684 2715 
Wot · bulb thermometer . sow 0 . 476 5612 
Estimated moisture in air msa. — e... O19 0:385 
PERSONAL. 


Mr. M. H. Volk, who has just resigned his position as works engi- 
neer to the Brighton Oorporation tramways department, is about to 
take up an appointment as engineer and manager to the Brighton 
Beach electric railway. Last week, the tramways NIA and general 
manager, Mr. T. B. Holliday, presented Mr. Volk with a case of 
drawing instruments and a book on railway working, and a walking 
stick on behalf of the office and works staffe. 

The Huddersfield Corporation bave decided to increase the salary ef 
Mr. J. C. Whiteley, chief assistant in the tramways department, 


£160 to £160 m ear. 

The Electric Lighting Committee of the Wakefield City Ooune!l have 
decided to recommend the appointment of Mr. Harry Anderton Neville, 
first assistant electrical at the Corporation works, as electrical 
engineer from April 1, at a commencing salary of £300 per annum, 
per annum. 


rising by annual increments of £25 to 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, West Bromwich. Oommencin 
salary, £120 m annum. Applications to the Borough Electrica 
Engineer and Mensger by Feb. 4, See advertisement, 

Clerks, St. Marylebone Borough Oouncil. 
commencing sala 
menoing 
advertisement. 


3 South Shields electricity works, Salary, $3 per 
week. 
Leith Oorporation tramways, 


clerk, at a 
of £100 per annum, and s junior clerk, at a com- 
of £50 per annum. Applications by Feb. 4. See 


Construction Superintendent, 
Salary, £3 per week. Applications by Feb, 1. 


St. James and Pall Mall Electric Light Comypany.—The 
directors recommend a dividend for the half-year ending Dec. 31 of 
78. 6d., together with a bonus of 9s. per share, on the shares, 
making, with the interim dividend paid en Aug. 1 last, a $ divtri- 
bution of 144 per cent, for the year, 
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ALTERNATING-CURRENT TRACTION. 


The use of the alternate-current induction motor for 
traction purposes is by no means new. It was first tried 
on a commercial scale by Mr. C E. L. Brown, who equipped 
in Switzerland firat tramways and later some full-gauge 
railways on the three-phase system. The lines so equipped 
have doue and are still doing good work, but there are 
certain objections to the three-phase induction motor as 


| applied to traction which limit the extension of the system 


in its simplest form. The first of these is that the maximum 
speed of the train propelled by the ordinary three-phase 
induction motor is fixed once and for all by the frequency 


| of the supply current. This is so much the case that it 


is a distinct advantage on the heavy grades of railways 
running through mountainous districts. When descending 
these grades the thtee phase motors act as generators, and 
retarn energy to the line immediately their speed exceeds by 
a few per cent. that corresponding to synchronism with the 
alternators in the generating station. Coupled with this 
rigid limit in the maximum speed, the induction motor also 
suffers from the fact that its efficiency is very low at any 
speeds considerably below the maximum. On lines where 
the energy is obtained from water power this inefficiency is 
not so material, but it becomes a most serious factor on 
lines which are dependent on coal for their source of power. 
Again, while the advantages of the three-phase indaction 
motor are considerable on lines where long non-stop rans 
are required, a service requiring frequent stops and high 
mean speeds exaggerates their inefficiency. As a result 
of these considerations, engineers on the Continent, in 
England, and in the States have for some years been work- 
ing on improved forms of alternate-current motors for 
traction purposes. Of these the Ganz system was brought 
strongly to the front when it was proposed for use on the 
Underground Railway in London. By working two alternate- 
current motors in cascade, aud using the rotor of the first 
motor to supply the stator of the second, a vast improve- 
ment was made in the economy of speed variation. In fact, 
it was claimed and supported by actual figures’ that the 
Ganz system would be as efficient as the direct-current one, 
which gained the verdict of the arbitrator. With the Ganz 
improvement, however, there were still required two insu- 
lated conductors, as against one with the direct-current 
system. While this is not an insuperable difficulty, 
it is a distinct disadvantage, which has been over- 
come by the recent improvements made in single-phase 
motors. The workers in this field have been numerous, 
and while the several motors have yet to be tried on 
a commercial scale, others have already given most 
successful results on experimental lines. Those who wish 
for full particulars on this subject would do well to 
read thoroughly Mr. H. L. Riseley’s paper preseuted 
recently to the Newcastle Local Section of the Institution 
of Electrical Engineers. In this he describes some of the 
plant he inspected, during a recent visit to the United 
States, at the works of the General Electric Company and 
those of the Westinghouse Company. In each case experi- 
mental lines have been equipped for single-phase working, 
and in the case of the first company's system the experi- 
mental line is some sixteen and a half miles long. The 
trial in this case proves how adaptable the new compensated 
motor of the General Electric Company is. For instance, the 
railway runs through a town for nearly four miles, and the 
equipment is so designed that the motors are worked 
as single-phase machines in the inter-urban portion of 
the route, and as direct- current motors within the 
town. The voltage in the town is six hundred, and 
outeide no less than two thousand volts are applied. 
This high alternating-current voltage is reduged by trang- 
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formers on the train to four hundred volts for use in two 
motors connected in series. Mr. Riseley gives the charac- 
teristic curves for the motor working, first with direct 
current and, secondly, with alternating current. These 
curves are remarkably alike, which shows that a motor 
when working under the latter conditions has all the 
advartages of a direct-current series motor from the 
acceleration point of view. Again, the apparatus being 
used by the Westinghouse Company on their trial line has 
also produced results which are eminently satisfactory. 
This firm employ an auto-transformer for regulating 
purposes, which is much more efficient than any method 
of introducing resistances into the motor circuit. Here, 
again, a high voltage is used on the trolley wire, 
which is reduced to about two hundred and twenty- 
five volts at the motor. The success of these trials 
and of other experiments which have been made on 
the Continent with motors of the single-phase type with 
commutators seem to point to the ultimate solution of long- 
distance electric traction being with the single-phase system. 
The advantages gained are most numerous, including a 
single high-voltage trolley wire, the abolition of the sub- 
station and its moving machinery, which would be replaced 
by static transformers on the train, etc. The economy in 
first costs would be very great. The uncertain features, 
such as the cost of maintenance for the new types of motor 
equipments, can only be ascertained sfter extended trials 
under regular working schedules. Such trials are to be 
made on the London, Brighton, and South Coast Railway, 
under the advice of Mr. Philip Dawson. The fact that such 
motors will work either with direct or alternating currents 
allows railway engineers to await the results of these trials 
with little anxiety, as their adoption would not necessitate 
the abandonment of machinery now being put in elsewhere 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard." 


| THE METRIC FALLACY. 


Sig, —With regard to the article on the “Metric Fallacy” 
in your issue of 23rd ult., I was surprised to see quoted 
that of the 25 important shipyards in Germany two still 
use the British system of measurements. In this country, 
the Institution of Engineers and Shipbuilders in Scotland, 
with & membership of over 1,400, petitioned the Lords in 
favour of the metric system of weights and measures. 
Shipbuilders and engineers in this country would reap an 
advantage from the introduction of a decimal system in 
facilitating, as it undoubtedly would, the many calcula- 
tions they have to make, and as the metric system is 
decimal, and is already in use by Continental nations and 
physicists here, it is the most suitable one. 

As our people became more accustomed to the use of this 
metric system they would be better able to assimilate the 
valuable information published in Continental technical 
journals, and they would not be handicapped in competing 
for Continental and other orders as they are at present — 
Yours, ete. CHARLES STUART DOUGLAS. 


BALANCING CHOKING COIL. 


SMR. —'' Superbeat,” criticising the answers to Question 
No. 745 in your issue of Jan. 20, states the out-of-balance 
current divides equally between. the two halves of the 
choking coil, and is continuous in each." The answers he 
refers to are to a certain extent correct, quite as much so 
as the explanation given by Superheat.“ Under certain 
conditions the out- of- balance current does not oscillate and 

an alternating current in the choking coil. There 
are three main cases that can be considered. 

1. When the out-of-balance current dealt with is less 


than twice the magnetising current of the choking coil. 
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In this case the slip-rings supply a portion of the magnetis- 
ing current; the other portion is supplied by the continuous 
out of-balance current, which becomes an alternating current 
when it enters the choking coil, flowing first through one 
half, and then through the other in synchronism with the 
slip-ring current. 

2. When the out-of-balance current is equal to about 
twice the magnetising current of the coil it supplies the 
whole of this current, and alternates in the two halves of 
the coil. At any instant when the cnrrent is in one limb 
of the coil it produces a back EM F. in the other half, 
which prevents current from the corresponding slip-ring 
entering this other half. Thus the out-of-balance current 
returns to the armature first through one slip-ring and 
then through the other in synchronism with the cycles of 
the armature. | 

3. When the out-of-balance current is greater than about 
twice the magnetising current, a portion of it flows con- 
tinuously through both limbs of the choking coil The 
remainder alternates first in one limb of the coil and then 
the other (as in Case 2), supplying the power to magnetise 
the coil and make up the C? R losses due to tbe whole 
current in the coil.—Yours, etc., CHOKER. 


TELEPHONE RATES. 


Sig,—Your “interpretations” attached to my letter 
published in the Electrical Engineer of Jan. 20 naturally 
provoke a few further comments : 


1, That when two persons are making a bargain one is 
trying to sell dear and the other to buy cheap is such 
an obvious proposition that it hardly needs for its 
demonstration a four-column article with interpreta- 
tions " by the editor. : 

2. Continental and American rates have little bearing on 
British eonditions. 

3. Mr. Bennett did not “merely assume £5. 10s. for 
argument’s sake"; £5. 10s. was the pivot of his 
argument. 

4. No comments. 

5. Mr. Bennett says £5. 10s. as a flat rate onght to be 
fixed in advance and everything else made to fit. I say 
that this method of approaching the telephone problem 
is unsound, and that in the case of the municipal 
telephone systems, notably that of Glasgow, its unsound- 
ness is proved by the results arrived at within three 
years of practical experience. 


Finally, I must express my surprise that the editor of an 
engineering periodical should display such indifference as 
to what is or what is not up-to-date practice in an 
important branch of electrical engineering — Yours, eto., 

| HERBERT Laws WEBB. 


[In replying to a reply, we have to state: 


1. An editor has to interpret all articles, whether four 
a or one, else he would be in queer street in a 
wee 

2. Any rates, Continental or American, have a bearing, 
provided the differing conditions are considered. 

What Mr. Bennett did say will be found on p. 26 of 

our issue of Jan. 6 last, but these words are important : 

". , . seem that is admissibla on the basis of, say, 
a 25.. 10s. rate.” The argument being Continental, 
American, British corporations, and the National Tele- 

phone Company (the latter in certain cases) have found a 
flat rate of from £5 to £6 a paying one; hence if the 
Government is going to buy the National, its price 
should be largely determined by these figures and the 
further expenditure necessary to bring the system up to 
date. 

. Thanks for the smallest agreement. 

. Taking out the fixed amount, £5 10s, as not applicable 
to the general question, we agree that it is a debatable 
matter whether a flat rate or other form of payment 
should form the basis of calculation. 


Mr. Webb is a little ingenuous in his final remark. From 
whence does he gather our indifference to what is up-to- 
date practice? We have devoted more attention to tele- 
phonic matters than all the other English technical papers 


o 


of 
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combined. Mr. Webb thinks to little purpose — but that is 
. a mere detail.— ED, E. E.] N 


MUNICIPAL TELEPHONES. 


Mr. Bennett. writes: “Mr. Webb's letter in your 
issue of the 20th inst. amuses me very much. Your 
readers will be better able to estimate the degree of 
importance which should be attached to it when they are 
informed that Mr. Webb is employed by the National 
Telephone Company as contract manager in all those towns 
in which municipal competition exists. His principal, if 
not sole, duty would appear to be to villify and misrepresent 
the municipal systems. Hence this effusion and many 
others, signed and unsigned.” 

[We have also received a telegram from the Glasgow 
telephone department advising us of the dispatch of a 
letter denying the accuracy of Mr. Webb's statements 
regarding the change of system in Glasgow. This letter 
has not come to hand in time to appear in this week’s 
issue——Ep. Z. E.] 


ALUMINIUM.“ 
BY W. SMITH. 


As our time is limited, without farther preamble, except 
expressing the hope that you may be as interested in 
listening to the paper as I have been in preparing it, we will 
at once take up the subject for this evening - aluminium. 

What is aluminium? Where do we find it? Aluminium 
is a metal having a colour very similar to that of silver. 
Pure aluminiam, when burnished or frosted, if viewed 
from a little distance might easil for silver, but 
would, however, certainly be found wanting if placed in 
the balance. Its most characteristic property is its extreme 
lightness. The specific gravity of aluminium is 2:5-2 7— 
i.e., it is only that number of times heavier than an equal 
volume of water. If iron and aluminium were taken in 
equal volumes, the iron would weigh rather more than 
three times as much as the aluminium. 

Like so many other of our words, aluminium comes 
from the Latin; alumen, from alas, salt. In answer to, 
Where do we find it? one might almost say everywhere. 
Although never found in a metallic state in nature, in 
combination with other substances it is, perhaps, more 
widely distributed than any of the other motals. Common 
clay, which is silicate of alumina, contains about 18 per 
cent. It does, at first sight, appear strange that with such 
vast stores of aluminium around us it should 5e so difficult 
to obtain ; it seems a case of water, water everywhere, and 
not a drop to drink. With all the opportunities plants 
have of taking up alumina, it has only been found in the 
ashes of Lycopodia-club mosses. It is even said that only 
two of these, Lycopodium chamocyparissus and Lycopodium 
clavatum, contain alumina. Specimens of these two plants 
are on the table for your inspection. We cannot obtain 
aluminium from alumina (oxide of aluminium) by means of 
an ordinary furnace; a greater temperature is required, aud 
it was the electric furnace which brought aluminium from 
being & laboratory curiosity at & very high price to a metal 
cheap enough for everyday use. 

Aluminium was discovered by Wöhler in 1827, but it 
was Deville in 1854 who first produced the metal in an 
almost pure state.  Deville's chemical process was as 
follows: Ground bauxite was mixed with soda ash (con- 
taining Na,CO, + NaHo) heated in a reverberatory furnace. 
The sodiam combines with silicon and alumina to form 
silicate of soda and aluminate of soda, OO, being expelled 
as gas. The mass is then washed, dissolving out the 
aluminate of soda. This solution is mixed with hydro- 
chloric acid to remove the soda, the alumina then 
separating out as a gelatinous mass. This is aluminate 
hydroxide. This hydroxide is mixed with NaCl and 
charcoal powder to a stiff paste. The paste is made up into 
balls din. in diameter, heated, dried, and then heated in 
& current of chlorine gas. The salt is added to form a 
double chloride of aluminium and sodium (Al,C!,2NaCI). 
This double chloride is distilled and condensed. Ten parta 


* Paper read before the Birmingham Electric Otab on Jan. 14, 1906. 
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of this salt, two parte of sodium, and five parts of cryolite, 
or flaorspar, are mixed together and thrown on the hearth 
of a reverberatory furnace. The furnace is then closed to 
exclude the air. The sodium acte violently on aluminium, 
which collects in the metallic state beneath a layer of sl 
containing the sudium chloride and the cryolite. M 
made by this process contains much siliea and iron. 
Samples of bauxite and cryolite, also prepared sections and 
photographs, are shown on the table. 

For cooking utensils and for table use aluminium is very 
suitable, a great point in its favour being due to the fact 
that ite salts are not poisonous. It seems a pity that ite 
use in these capacities is not more general. : 

In considering the advisability of employing aluminiam 
in place of the generally-used copper as a conductor for 
electrical energy, we may ask ourselves two questions: Is 
it possible? Is it practicable? As to its possibility there 
can be no doubt whateyer; it conducts electricity to a 
degree of from about 55 to 62 per cent. that of copper. 
With regard to the practicability, it is more à commercial 
than an electrical question. As a hesvily-insulated con- 
ductor it is out of court, but for many positions as an over- 
head bare conductor, or a lightly-insulated cable laid on the 
solid system, there appears to be many points in favour of 
aluminium. This is at the present prioe of about 2s. per 
pound. Whoknows but that future improvements may result 
in such a further drop in price that copper may have to 
face a very formidable rival indeed. The electrical con- 
ductivity of aluminium wire appears to vary very consider- 
ably. Some wire purchased in the open market had a 
conductivity only 55 per cent. that of copper. Some 
special wire, very much higher in price, was 62 per cent. 
that of copper. If costs be carefully worked out, it 
appears that we can afford to pay rather more than twice 
the priee per pound for aluminium than for copper. 

Although tbe relatively larger diameter of aluminium is 
against its use for overhead work, perhaps the greatest 
drawback is the trouble found in jointing. "There does not 

pear to be a reliable solder. This statement may = 
vo you somewhat paradoxical, seeing that on the table here 
are a number of soldered joints. All these jointe have 
been prepared for the paper this evening, and I must say 
that very little difficulty has been encountered in making 
them. It is said, however, that soldered jointe only last 
about three months ; these have been made about six weeks. 
They do not, however, appear to have deteriorated, and we 
will presently examine some enlarged views of these joints 
on the screen. Burgess gives the following as a good solder 
for aluminium : 


777 n 8 . « 21 
SINCE CHOSEN PPP Nn 76 +100 
/] ³ͤ A ĩ 3 


Electrical welding appears to require special apparatus; 
time has not enabled me to make more than a few experi- 
ments in this direction. The Cowles was the first electrical 
furnace for production of aluminium, bat was more fitted 
for producing alloys than the pure metal. The two methods, 
which are practically identical, now in use for separating 
aluminium are the Heroult and the Hall processes. Heroult 
is a Frenchman, Hall an American. Aluminium after bein 
taken from the furnace may be cast, rolled, drawn, pressed, 
eto., as desired. It is rolled into leaf fine enough to rival 
silver for decorative purposes. Photographers use ite powder 
for the flashlight.“ You will see on the table some ali 
for the microscope made from aluminium sheet. The cell, 
and seating on which to fix the cover glass, together with 
the slip itself, are all stamped and pressed from one piece. 
They are frosted by immersion in a hot solution composed 
of the following ingredients : ö 


HO. iU . 87 
N aHo —————— —————— 10 
Na ulere a 3 


After being in this solation about half a minute they are 
taken out and rinsed under the tap. They are then p 
in strong nitric acid for a few minutes, rinsed under the 
tap, and dried in warm sawdust. Some of them have been 
roughened first with powdered pumice, others by means 
of tha sand blast. 

[The author then took advantage of the aid offered by 
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photography to illustrate his remarks, Owing to difficulties | an effective force of 301b. in allowing for rounded surface of 
in reprodaction for printing, we are only able to give a | wire, with copper lin. in diameter and aluminium and iron 
limited number of these illustrations, and have selected those | in their proportions, the thick lines will give an ides of the 
which are mostly original.] several resultant pressures, 

) Fic. 1.— This is a section of bauxite x 20. It does not 
make a particularly good object, partly owing to its colour 
and partly owing to ita friability. It is a difficult object 
to prepare. It is found in Ireland, France, and the United 
States. Is is rather variable in ite composition, but gene- 
rally contains about 56 percent. of alumina. In appearance 


it is just like baked clay. In the Heroult method, bauxite 
is mixed with sufficient carbon to reduce all the impurities to 
the form of. metals —ailica to silicon, titanic acid to titanium, 
ete, Mixture is then melted in an electric furnace using & 
carbon pole, the material iteelf being fed into the aro, the 
melted alumina forming the other pole. An alternating 
current of low potential is used. Impurities collect as 
metallic alloys. The alumina is pure and above the alloys. 

Fio. 2. tion of cryolite x 20. Cryolite is a double 
faoride of aluminium and sodium (6NaFA], Fe). It is 
mainly obtained from Arksut Fiord, Greenland. Used for 
electrolyte in Heroult’s process for making aluminium. 
Vien at 800deg. C.; it is then transparent and dissolves 


. Fie. 14, 


Fic. Po Wire is pulled through the slot, riveted, 
and then let back. Pull is taken up by the riveted head on 
wire. (IL) Two parts, male and female screws, make u 
the coupling ; wire is bent over as shown, cou ling screw 
up, and a pin driven through to prevent untwisting. 


Fie. 15.—1. 


"wv e 7 ` r Jer — 
7 — — 
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Fie. 15.—II. 


Fic. 16.—(L) Grub screws in the coupling or sleeve hold 
the stranded conductor. (IL) Nuts screw down the taper 
and firmly grip the conductor. The fitting is in halves, 
with fitting pieces to keep in alignment. (IIL) Tspered 
conical wedges, fitting over the middle, single, or, seven 
atrands, when driven home splay out the outer wires. 
Thus the conductor is held tighter as pull increases. 


Fic. 15.— On the supposition that the aluminium has a 
conductivity 60 per cent. that of copper, we have : 
area of copper 5 60 n 3 
area of aluminum 100 5 


f 93 NÉ - A 
diameter of copper’ 4x3 D | E 
s a e» ANN CNNNNNNNNN 


——— 


`" diameter of aluminium v 
4x5 


.. if diameter of copper = 1, 
5 
diameter of aluminium = A = 1˙5 (approximately). 


_ Now, for equal insulation to leakage, as the leakage area 
eret the insulating material must also be thicker in a 
ratio. 


. insulation on Cu 1 

insulation on Al 1 69 
FI. 14.— For equal losses, diameters of co per, aluminium, 
and iron are in the ratio 1: 1°3 : 2˙5. aking 50lb. as 
maximum pressure per square foot due to wind, and taking 


(i A X 
FID. quss 
= ——_—_—_—_—>—>9RR{"_K EEE 
az INNER 
Fie. 16, —III. 


Fic. 17.—This joint, unless particularly well made, 
pulls out at much less than the breaking strain of the wire. 
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Fic. 18.— Round wire is fisttened and riveted. Rivets | engineering workshop one often hears the remark 
must be aluminium or aluminium bronze to prevent about a job that “it is highly polished and deeply 


electrolytic action. 


Fic. 17. 


Fic. 20.—This is a joint—Neild’s patent—made in 
overhead wires. Wires are placed in a sleeve; the sleeve 
has a recess, and is filled in with solder. Somewhat 
similar in style to the well-known Britannia joint. 


Fic. 18. 


Fic, 21.—Section through one of these joints (20). 
x40. This is cut off at nearly the largest diameter of the 
cone. Polished. E:ched with dilate HCl. The micro- 
scope aide our eyes and enables us to follow the finer 
detaila that otherwise would be invisible. Although at 


present one cannot claim an exact diagnosis by meaus of 
microscopical examination, there is no doubt that it is a 
woaderfal aid to our knowledge of metals and their alloys. 
Many of us have seen a blacksmith look with critical eye 
at a fractured piece of iron or steel, and heard the grunt, 


Fic. 20, 


either of approval or disapproval. A tool tbat has been 
broken on the lathe will often show unmistakable signs of 
having been “burned.” The microscope enables us to 
carry on our investigations with greater discrimination. 
To prepare metals for the microscope they must first be 
polished. Now there is polishing and polishing. In an 


scratched.” This sort of thing would be useless to 
the microscopiat. Under a medium power it would look 
something like a sheet of corrugated iron roofing. To be 
suitable for the microscope all scratches must be eliminated, 
and this is by no means an easy matter. When working 


Fig. 22 
at the bench we say that the rough file should have nothing 
to do except remove the chisel marks, the smooth file 
remove the cute of the rough file, and after draw-filing the 
emery cloth should simply have to polish. To prepare 
metallic surfaces for the microscope, we only begin to polish 
where the fitter leaves off. See that the surface is as good 
as can be obtained with No. 1 emery cloth; then use finer 
grades down to 0000 cloth or paper. In using these grades 
of cloth it is as well to make sure before using a finer one 
that there are no scratches but those due to the paper you 
are using. The polishing mast then be done on stretched 
washleather with jewellers’ rouge. Finally, take the object 
in the left hand, and holding a soft clean pad of wash- 
leather in the right hand, polish with a little precipitated 
calcium sulphate. 

Fic. 22 — Same as Fig. 21, but x 60. 

Fic. 23.—Same as Fig. 21, but x 80. 


. Fie. 24. 

Fic. 24.—Soldered joint in aluminium wire not etched. 
x8. To solder aluminium the metal must be as hot as 
possible when joint is just being finished. The main diffi- 
culty lies in well covering the surfaces that are to be 
soldered. A scratch brush will do, but personally I prefer 
to scrape the surfaces that are to be joined with a knife 


Fic. l 23. 


while they are covered with melted solder. If the joint, 
solder, and knife be well cleaned in a little benzol the 
surfaces will tin satisfactorily. As soon as possible, while 
the parts are well heated, press firmly together. 


Fic. 25.—Same as Fig. 24, but x 20; this has, since 
taking previous photograph, been etched with HCl. It 
seems probable that the corrosion next solder is due to 
positive property of aluminium. 

Fic. 26.—Same as Fig. 25, but x 80. A large number 
of soldered joints tested about a week after being made. 
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They all broke about jin. from the scarf. 
held well. 
Fic. 27.— Three methods of making a joint in aluminium 


The solder | is in a molten state it can readily be pushed together by 
means of a small carbon rod. 


Fic 35.— Section through joint as shown in Fig. 34. 


wire. Ia each of these the wire is welded without softening | Note where weld leaves off and twist begins. Not etched. 


the line wire. 


Fic. 27. 


Fic. 28.—Section through a butt-welded joint, done in 
spirit blow-lamp. x 15. Not etched. 


Fic. 28. 
Fic. 29.— Section through wire broken on testing 


machine. x 15. Not etched. 
Fic. 30.—Same as Fig 29, bat x 40. 


Fig. 32.—Section of aluminium wire as received from 
makers. Not etched, nor softened. x 20. 


Fic. 34. 


Fic. 34.—Making a joint similar to the lower two 
chown in Fig. 27. A carbon collar is placed round the 
twist and then heated to redness. When the aluminium 


x 7. 


Fia. 35. Fic. 36. 
Fig. 56.— If a butt-welded joint is moved when solidify- 


ing, the joint becomes rotten. This is a piece of such faulty 
joint. ö 


x 40. Not etched. 
Fig. 37.— Same as Fig. 56, but x 80. 
Fig. 38.—Cast aluminium. x 40. Etched with dilute HCl. 


Gentlemen, we have looked at aluminium from several 
points—what it is, and from where it is obtained, its 
manufacture, and a few uses to which it is put, with sug- 
gestions for its further employment. We have considered 
briefly its fitness as an electrical conductor. Soldering the 
metal has been brought to your notice, also a new method 
of welding joints without softening the line wire. Some 
explanation, with examples and illustrations of its metallo- 
graphy, have been placed before you; samples are on the 
table for your inspection. 

I trust that some of these things will provoke a discus- 
sion this evening. There may be some who do not feel 
confident enough to discuss the questions from an engineer- 
ing point of view; bat perhaps chese gentlemen may have 
the pleasure of living in houses the grounds of which are 
fertilised by the pellucid waters of the meandering Rea. 
They will then, no doubt, be able to enlarge on the botanical 
part of the paper. I have to thank you for giving me 
such a patient hearing. 


us 
SMOKE PREVENTION. 


The Absolute Smoke Abolition Syndicate, Limited, are 
giving a number of demonstrations of their process daily 
from 11 a. m. to 1 p.m. and 2 to 4 p.m., at 26, Page-street, 
Westminster, to which steam users, their managers, engi- 
neers and stokers, are invited to inspeot. On Saturday 
afternoon, special exhibitions aro given for managers and 
steam users who cannot attend during factory working 
hours. 

The invention they are showing is by Mr. Greaves, who 
is not unknown in the engineering world, and consiste of 
an apparatus the object of which is to prevent smoke 
nuisance and to save coal. It consists principally of s 
second bridge of pipes or arches made of a special fire- 
resisting material and placed into the flue about 18in. 
behind the usual bridge. The flue between the two bridges 
is lined with firebrick at the bottom. The firebars are 
very deep with thin edges, and consequently expose large 
surfaces to the incoming cold air. They are thus kept 
from melting or burning, and should therefore last longer 
than the ordinary ones. The arrangement of the air 
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spaces allows the greatest supply of air through the back 
bars further from the door, where the fire burns fiercest. 
This ought to tend to more complete combustion and con 
sequently less smoke. The latter half of the bars are set 
upon a rising plane, making the weight of fire less at the 
baok end, and thus giving & better passage to the incoming 
air at the distant end of the furnace, where it is most 
needed to ensured complete combustion. The bridge is so con- 
structed that it can be used as an ordinary solid bridge or 
a controlled split from the boiler front, as may be desired. 
All products given off by the furnace must pass the second 
bridge, which becomes incandescent after firing, and its 
object is to destroy the carbon smut while it is still in its 
gaseous form, and thus prevent it from developing into 
black smoke. | 

Messrs. Burstall and Monkhouse have made a number of 
experiments with a Lancashire boiler before and after Mr. 
Greaves's arrangement had been fixed, and in their report 
they conclude that: The result of the test shows that 


Sectional Longitudinal Elevation. 


with the Greaves apparatus smoke may be done away with 
for all practical purposes, while at the same time a saving 
of over 7 per cent. in fuel may be obtained, even in boilers 
which are working economically before the apparatus is 
fitted. With boilers working uneconomically, the saving 
may be much greater than this, as the means taken to cure 
the smoke are not, like many smoke-preventing appliances, 
wasteful in themselves by the admission of an excessive 
amount of air. With the Greaves apparatus no excess air 
is admitted behind the bridge, but the unburnt gases are 
ignited by the incandescent ‘honeycomb,’ causing complete 
combustion.” 

Daring our visit to Bridge-street a boiler was fired with 
a kind of coal-dust said to have cost 11a. per ton delivered, 
and only a thin film, more like steam, was emitted from the 
chimney. We are informed that the first cost is small, 
and that a boiler can be fitted within 24 hours. The firm 
maintain for 12 months, and guarantee against fines for 
smoke nuisance. : 


A NOVEL INCANDESCENT LAMP. 


At a recent meeting of the Berlin Electrical Society 
(Jan. 17) De. von Bolton and Dr. Feuerlein delivered a 
lecture on the new tantalium incandescent lamp brought 
out by the Siemens and Halske Electric Company, 
makiog some interesting experimental demonstrations. 
Endeavours made of recent years to cheapen the cost 
of electric lighting, so that this might become a 
more powerfal competitor to incandescent gas lighting, 
have given rise to the construction of incandescent 
lamps with an especially low consumption of energy 
per candle-power. Any attempts made in this direc- 
tion in connection with carbon - filament lampe have, 
however, failed to be successful. While the luminous 
power of an illuminant increases as the temporature of 
the latter is raised, a carbon filament burning with 
5 5 watts per candle can only stand an increase beyond 
the normal temperature of about 1,700deg. C. for a short 
time, after which the filament disintegrates, the bulb 
becomes black, and the lamp will soon be destroyed. 

This suggested the idea of looking for sach substances as 
might stand a higher temperature without being injared, 
ad, after a series of thorough preliminary experiments, 
Mr. von Bolton, of the Siemens and Halske Company, 
found tantalium (the melting point of which is beyond 


that of platinum, lying at about 2,000deg. C.) to 
be such a material. Tentalium is very widespread 
in nature, being recovered in large amounts from 
the tantalite and columbite ores of Australia, America, 
Norway, and Sweden. After having undergone different 
purifying processes, it is mel in vacuum and 
drawn out to long circular filaments of 005mm. and 
0 035mm. diameter. This wire is stretched on supports 
carried in an ordinary incandescent lamp bulb, and 
exhausted as is a carbon-filament lamp. he tantalium 
filament is formed into a zigzag round these supports, 
of which there are 11 at the top of the lamp and 12 at 
the bottom. 

Tantalium lamps have an efficiency as high as 1 c.p. for 
1:9 watts, and sre designed in three ty for 16 candles 
and 110 volts, 25 candles and 110 volts, and 32 candles 
and 220 volts respectively. Their average life is said to 
be 1,000 hours, while their most economical life is from 400 
to 600 hours. 


Cross Sections. 


This new lamp is said to be less sensitive in regard to 
fluctuations in pressure than carbon-filament lamps. The 
light from the lamp is very white, as would be expected 
from the high temperature employed. 


FORTHCOMING EVENTS. 


Fripay, JAN. 27. 

Municipal and County Club.—House dinner. 

Automobile Show,—At the Orystal Palace (to Feb. 4). 

SATURDAY, JAN. 28, 

Permanept-Way Institution.—At 2.30 p.m. (at the Institution of 
Civil Engineers), annual winter meeting. At 6 p.m., ann 
winter dinner, Mansion House Station Restaurant. j 

Institution of Eiectrical Engineers (Students’ Section). — Visit to 
the G. P. O. Central Telephone Exchange. 

Monpay, JAN. 30. 

Society. —At 8 p. m., Mass Analyses of Muntz's Metal by 
Electrolysis, and some Notes on the Electrolytic Properties of this 
Alloy ” (illustrated), by Mr. J. G. A. Rhodin ; The Equilibrium 
hetween Sodium and Magnesium Sulphates,” by Mr. R. B. 
Denison ; '' Retractory Materials," by Mr. E. Kilburn Soott. 

TuxsDAY, JAN. 31. 

Institution of Electrical Engineers (Manchester Section). —At 
7.50 p.m., '' Some Points on the Selection of Electric Cables, by 
Mesars. L. B. Atkinson and C. J. Beaver. 

WEDNESDAY, FEL. 1. 

Institution of Electrical Engineers (Students’ Section).— 
At 7.30 pm, The Present Electrical Equipment of the London 
County Oouncil Tramways,” by Mr. J. W. Anson. 

Institution of Civil Engineers (Students' Section).— Visit to the 
National Physical Laboratory, Bushy House, Teddington. 

THURSDAY, Fh. 2. 

Chemical Society.— At 8 p. m., general meeting. 

Rontgen Society.—At 8.15 p.m., Dr. Olarence A. Wright will read 
a paper, Some Points in the Oonstruction of a High-Frequency 
Machine," and will show probably some novel exhibits, Messrs. 
Newton and Son will show Dre. Thurstan Holland's X-Ray 
Diaphragm Compressor.“ 

Civil and Mechanical Engineers Soolety.—At 8 p.m., ''The 
Mechanics of Flour-Milling," by Mr. A. R. Tattersall. 

Fripay, FE. 3. 

Junior Institution of Engineers.—At 8 p.m., ‘‘ Recent Develop- 
ments in Eiectric Lighting," by Prof. H. T, Davidge. 

Institution of Electrical Engineers (Manchester Students’ 
Seotion).—At 7.30 p.m., ‘'The Electric Equipment of 
Automobiles.“ 


SATURDAY, FEn, 4. 
Institution of Electrical Engineers (Glasgow Section).—<At 
7.50 p.m., annual smoking concert at the Grosvenor Restaurant, 
Glasgow. 


The Dynamicables will hold a dinner at the Trocadero on Feb. 8, 
preceded by a council meeting. 
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THE ELECTRICAL OPERATION OF TEXTILE 
FACTORIES. 


The paper read by Mr. H. W. Wilson before the Man- 
chester Section of the Institution of Electrical Engineers on 
the 17th in reference to the above subject was discussed on 
the same date before a good attendance of persons interested 
in this latest development of electrical enterprise. The 
paper was summarised in our issue of last week (p. 75), 
and it may be noted that the point principally touched on 
in the summary, that of cost, was the keynote of the dis- 
cussion. It will be seen that the general feeling was that 
the public electricity supply schemes are unable to compete 
on price alone with present-day methods in the majority of 
cases (whatever may be the success of locally-installed elec- 
tric plant), and so the business apparently will have to be 
built up on similar lines to the present supply for lighting 
purposes, where convenience, cleanliness, etc., are more to 
be considered than strictly comparative costs, light for 
light. The following tabulated advantages, mentioned in the 
paper, are therefore extracted for special notice in connec- 
tion with this matter, and the item: on p. 830 of this 
periodical for Dec. 9 last (concerning the application of electric 
power to the spinning and weaving mills at Malaga, where 
& saving in costs of 20 per cent. upon an output of 2,500 h.p. 
is mentioned) may further be appreciated for reference, 


especially as an English firm (Mather and Platt) was 


responsible for the plant. 


1. The mill and the engine-house can be placed each in 
its most convenient situation without any regard to their 


relative positions. 


2. The internal arrangements of the mill as regards shaft- 


ing, gearing, and rope drives, eto, are greatly simplified 


and their costs reduced. The flexibility as regards extensions 


is, of course, obvious. 


3. The grouping of machines is much less arbitrary than 


in a mechanically-driven mill, as the motors and the com. 
paratively light shafting required by them can be placed 
where most sonvenient. 

4. The reduction of a chance of breakdown, which would 
stop the whole mill, to a minimum. 


5. The ease of running one section for overtime or on 


special work. 


6. The reduction of the maintenance and depreciation 
charges. 

7. The greater steadiness of drive which cau be obtained 
under suitable conditions with a subsequent permissible 
higher speed and increased outpat. 

8 The reduction in the total capital cost of the mill 


per spindle or per loom with a factory of above a given 


size. 
9. The possibility of keeping a constant check upon the 
results obtained in each department of the factory. 


The discussion was opened by Mr. C. D. TAITE from the 


chair, who commented on the appropriateness of the paper, 
Lancashire being the home of the textile industry. He 
thought the ‘33d. per unit mentioned would be too low a 
rate for electricity works to compete with, as none yet 
supplied at that rate. Mr. Woodhouse had recently 


mentioned a rate of over a halfpenny, and he himself 


thought that the higher we go the better." 

Mr. SEATON was considerably struck with the originality 
of the peper, as, while other literature on the subject 
depended largely on Mr. S. B. Payne's researches, this 
person's name is only quoted once by Mr. Wilson. He 
mentioned the following obstacles in the way of introduc- 
ing electricity into textile factories : (1) managers’ scepticism 
s8 to the advantages of electrical working; (2) lack of 
expert advice, although this was a delicate point to make 
in such company ; (3) opposition from mill-engine builders, 
steam-turbines especially being awkward opponents; (4) 
the economical working already attained would require a 
lot of beating. At present, to his knowledge, a horse- 
power per annum cost only 15s. 6d. for coal, and if any 
electric works manager could beat that, he would like to 
serve an apprenticeship with him. Further. there was the 
possibility of competition between plant makers and power 

but the latter must come down to at least a half- 
penny per unit. With most electrical generating atations 


d 
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this would mean dumping,” and that is only possible if 
one can find a certain number of other consumers prepared 
to pay through the nose to make up for the loss thus 
occasioned. As to the suggestion that other undertakings, 
such as coal mines, should take power by night to make up 
for this, he could imagine them, in reply, quoting the scribe 
Innocens, * Go thou unto the hottest place! ” 

Mr. W. B. WooDHOUSE was in agreement with Mr. 
Wilson on most points. He thought the knowledge of 
millowners as to their own costs was over-rated. The 
15s. 6d. per horse-power per annum mentioned was probably 
made up of the total cost of coal divided by maximum load 
x total hours worked. He knew of mills with no less than 
five belts between machines and engines, most of the belts 
being like polished silver, and as the weather changed so 
did the speed of the machines. The advantages of obtaining 
power outside the works included the facts that there was 
less land to pay for, less worry to be encountered, and the 
capital could be reduced very considerably, or could be 
used more profitably in extensions to the mill itself. 
The ‘3d. to ‘35d. rate per unit he thought was too 
low for power companies to touch, but this low 
cost was not in accordance with his experience in 
‘Yorkshire, where the average equivalent price per unit 
would be more like 1d, and at lowest 4d., including capital 
charges of 10 to 15 per cent, the average efficiency 
being 50 per cent. He thought that single-phase reaction 
motors should be more successful than direct-current 
machines. 

Mr. JOHN SHAW pointed out that America had had most 
experience in mull driving by electricity, and at one time 
their advocates of electric driving could not recommend it 
for economy when the engine-house was anywhere near the 
mill, but now there were no lesa than 27 mills built with 
self-contained electric power stations. It was safe to work 
at the maximum speed by electrical means, as the rate of 
speed was so constant, whereas with mechanical driving 
they had to be satisfied with a lower average speed on 
account of the greater variation, through pulleys slipping 
and accelerations breaking threads and so shutting down 
machines. He thought 2 per cent. a safe increase in speed. 
This steadier drive meant a further economy by increasing 
the number of machines that could be tended per operative, 
and therefore would lower the piecework rates. Hea 
with Mr. Woodhouse that the sd. figure was too low, -4d. 
to 45d. being more like the cost per unit. An important 
point based upon his experience was that the first cost is 
less for the electrical installation than for mechanical 
driving gear. As to durability, although they could not 
yet point to 40 years’ experience of electric driving, on 
electrically-driven mills 11 years of age no motor had yet 
been replaced. Motors had got to their topmost efficiency 
by now, and would never need superseding 

Mr, WHITEHEAD gave evidence to show that mill 
managers were well posted as to the efficiencies and costa 
of their establishments, and were not guided by rough 
approximations, as Mr. Woodhouse surmised. 

Mr. GAMLEN also agreed that the sd. to 35d. figures 
were too low for even power companies, and thought that 
a halfpenny was nearer the figure. Asto being sent “ unto 
the hottest place," he took it that this meant dowu the coal 
pits, which was just where he hoped to carry his electric 
power. 

Dr. BowMAN spoke from practical experience of mill 
work in all ite departments, and gave technical reasons for 
the difference between the efficiencies of Lancashire and 
Yorkshire mills. In many mills very considerable trouble 
was taken to find the exact costs. In one mill where 
diagrams were taken three times daily there was an 
average load of 90 per cent. It was heaviest on Monday 
mornings, due no doubt to the Monday feeling, aud with 
belting as with men: undue moistness made them tight.. 
The cost came to 22d. per horse-power per hour, which 
equalled 33d. per unit, so he could endorse the much-ques- 
tioned figures in the paper. He had included 10 per cent. for 
capital charges, and the cost of upkeep was only 24 per cent. 
This mill had 80,000 spindles with 850 i.h.p, and he could 
fit up a mechanically-driven mill, as to plant and transmis- 
sion, at £10 per indicated horse-power. He pointed out the 


advantages of rope driving over belting, and himself was 
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the first to run a mill of over 1,000 h.p. with ropes—which 
cost in this case £400 against belte £1,500. He was told 
at the time that he had betver hang himself with the ropes, 
but as his experiment was sacceesful there were several 
hate (considered) eaten as a result. As regards efficiencies, 
he found more friction losses on the machines themeelves 
than in the transmission gear, Plenty of mille, however, 
required altering to electric driving through inefficiency in 
transmission, the owners believing that the greater the 
load on the engines the more work was being done. He 
thought that estimates for electric power installations 
generally required revising, as they were too high to be of 
asrvice. 

C. C. ATOHISON was of the same opinion as pre- 
vious speakers as to the impossibility of electric supply 
systems rates being sufficiently low to tempt textile 
factory owners, owing to the extremely constant load. 
He had been told by the owner of a 700-h.p. mill that 
his own proposed charge for power was three times too 
much. A good deal might depend, however, in a technical 
knowledge of mills, and he thought that if the power 
companies had specialists in this line they could talk 
matters over more satisfactorily with millowners, and 
could possibly point out advantages that neither a mill- 
owner nor an ordinary electrical man could appreciate. 
He considered that 75d. per unit was the lowest possible 
to sell at, but if the Board of Trade permitted overhead 
lines, he believed there would be more chance of reach. 
ing outlying milla without the comparatively prohibitive 
coste of underground work. 

Mr. H. W. WILSON, in his reply, said that the ‘3d. 
was not put in for fun, and emphasised that his figures 
were correct. He did not think piecework prices could 
be reduced by electric driving. The halfpenny per unit 
suggested by several speakers was in his opinion too high to 
be of use to many millowners, and he had known cases where 
this rate had been refused by them. He condemned gas- 
engines for the work, and especially for driving alternators 
iu parallel, as an invention of the Evil One. 

Mr. E. W. Cowan, in proposing a vote of thanks to 
Mr. Wilson, commented on the unusnal freedom from state- 
ments and controversy of an interested trade nature in the 
paper and discussion. 

Mr. G. F. METZGER seconded the vote. 


TRADE NOTICES AND NOVELTIES. 


Water-Turbines. 


From Mr. Alph. Steiger, M. I. C. E., 28, Viotoria - street, 
Westminster, S. W., the London representative of Messrs. 
Escher, Wyss, and Oo., of Zürich, Switzerland, and Ravens- 
burg, Germany, we have received a new catalogue of water - 
turbines. The prominent tion taken by Messrs. Escher, 
Wyss, and Oo. as manufacturers of this special class of 
machinery is well known. Their turbines are in demand in 
every civilised country where water power is available fur 
utilitarian purposes, and their name is associated with every 
important water-power scheme which we can call to mind. No 
matter whether it be Switzerland, Germany, France, Italy, 
Spain, India, the vast continent of America, these small 
islands, or elsewhere, the result is the same. The success of 
the firm may be attributed to the advantage of position which 
secures them a great local demand for hydro - plante, this 
being undoubtedly responsible for the development of the 
water-turbine to its present state of perfection in Switzerland, 
and we all know that the conditions which govern the satis- 
factory running of such plants are the same everywhere. Iti: 
especially interesting to note how the average power of each 
unit has steadily increased during the last few years. Thus in 
1889 the average power per unit of plant installed was 104 h.p., 
while for the years 1895, 1900, 1902, and 1903 it was respec- 
tively 155 h.p., 511 h.p., 550 h.p., and 745 h.p. "This is due to 
the increased employment of large units, & few additions of 
10,000 h.p. each, such as those at Niagara Falls, causing, of 
course, an appreciable rise in the average. In all Mess rs. 
Escher, Wyss, and Co. have supplied to the end of 1903 over 
5,500 turbines, representing an aggregate of more than 
600,000 h.p. They have paid spacial attention to the desiga 
and construction of two types of wheels—namely, the Francis 
turbine and the high-pressure impulse wheel. The principal 
features of these types are described and illustrated in the 
catalogue under notice, which also includes a mass of informa- 
tion relating to hydro-plants generally, together with a number 


of examples of installations erected in different parts of the 
world. Readers interested in the utilisstion of water power 
should certainly obtain a copy of this catalogue. 


New Ineandescent Lamp Support. 


The accompanying illustration shows the incandescent electric 
lamp support an fittings as used for street lighting in Ports- 
mouth. is design is a strictly original one, having been 
prepared for the Corporation by Mr. W. S. Foale, the engineer 
and manager of the electrio supply undertaking. It will be 
seen that the lamp is enclosed in a clear globe, over which an 
inverted reflector is placed, which spreads the light in all 
directions. This of reflector tends to equalise the 
illumination at all points of the roadway much more than the 
ordinary which rather concentrates the lighting on points 
near to the lamp column. With the use of incandescent lamps 
for street lighting, the details of the fittings make or mar the 
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The Portsmouth Incandescent Lamp Fitting for Street Lighting. 


system, and we are pleased to reproduce the illustration here- 
with, which shows the type which has been most successful at 
Portsmouth. 


Simplex Conduit Erection and Wiring. 


Together with the list dealt with in our issue for Jan. 20, we 
received from the Simplex Steel Conduit Company, Limited, a 
copy of their conduit wiring hand-book, which has been revised 
and brought up to date. The author of this little book is Mr. 
L. M. Waterhouse, M. I. E. E., A. M. I. C. E., engineer and general 
manager for the company, than whom no one could be better 
qualified to write upon the subject. His object, as explained 
in the preface, has been to give practical and detailed informa- 
tion concerning the various parts of the Simplex system and 
their application in practice. The best arrangement and design 
of circuits, and particulars of up-to-date installation methods, 
have also been included, in order to assist the observant wire- 
man to an intelligent knowledge of how best to meet the varyin 
requirements of conduit installation work, as well as to 
him to an appreciation of the capabilities of the system to oarry 
out each and all of those requirements efficiently and economi- 
cally. It is essential that the modern wireman should know all 
about conduit work, and to him especially the book in question 
will be invaluable for reference purposes. 
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Single-Phase Motors. 


We are informed by the Rhodes Electrical Mfg. Co., Limited, 
70 and 71, Bishopsgate-street Within, London, E C., that they 
are now manufacturing a single-phase motor of exceptional 
value to supply engineers, inasmuch as the machine has a 
very powerful starting torque and takes only a small amount 
of current in starting. It is a combination of a repulsion and 
induction machine, having constant speed when the induction 
side is cut in, and being reversible by means of simply changing 
two connections through the medium of an ordinary chopper- 
type switch. A 5-b.h.p. six-pole motor of the type in question, 
wound to operate on a 50-cyole circuit, has an efficiency of 
82 per cent. and a power factor of 81 per cent. This motor 
will start 24 times its full load running torque comfortably with 
a starting current not exceeding about double full load value, 
and will attain its rated speed in a smooth and gradual manner. 
We hope to give illustrations and further partioulars of the 
above in a future issue. 

* Bristol" Novelties. 

Many novelties are inoluded in the latest catalogue issued 
from the Bristol Electric Safety Lamp Works, 40, Great Smith- 
street, Westminster, S. W. We have selected two for illustra- 
tion. The first of these (Fig. 1) is a fishing light, consisting 


Fie 1. 


of am ímeandescent lamp enclosed in a special waterproof 
fitting, and attached as shown to a length of flexible wire. 
This lamp is intended to be lowered into the water so as to 
attract fish to the bait. Fig. 2 shows a new fitting for suspend- 
ing an electrical reading lantern from the top rail of a bedstead. 
It consists of an adjustable clamp, to which a socket for the 
lantern hook is fixed by means of a universal ball joint. No 
doubt this fitting will be widely appreciated. For the rest 


the catalogue deals with portable accumulators and electric 
safety lamps of various patterns, cyole lamps, small dynamos 
for charging purposes, measuring instruments, carriage lighting 
seta, and other well-known ** Bristol specialities. 


G. E. C. " Switehboards " List. 


From the General Electric Company, Limited, 71, Queen 
Vietoria-street, London, E.C., we have received a copy of their 
new ‘‘switchboards” list. Several fine switchboards recently 
erected by the firm in this country and elsewhere are illus- 
trated in the front portion of this publication. Then we have 
some es of information relating to the apparatus listed, 
followed by separate descriptions of the different panels for 
continuous-current switchboards, representing the firm's latest 
practice, alternative arrangements being included in each case, 

er with a diagram of connections and full particulars. 
Next come traction feeder pillars and panels; field excitation 
columns ; resistances ; details of standard cast-iron, angle-iron, 
and supported pillar frameworks for switchboards ; 'bus-bar 


brackets and insulators ; 'bus bars ; holding-down bolts ; slab- 
fixing bolts and screws ; slate sub-bases ; stay rods and turn- 
buckles; supports for 'bus bars; grouud detector panels; 
lamp brackets; and swinging instrument brackets. The 
back portion of the list deals with panels for alternating- 
current switchboards, high-tension switches, and circuit 
breakers, lightning arresters, choking ooile, liquid resistances 
combined with magnetic blow-out arresters, and high-tension 
fuses. Mach care has evidently been taken in oompiling this 
list 80 as to facilitate referenoe to the different items included. 
The issue of the list by the General Eleotrio Company, Limited, 
as a separate section of their catalogue has been found necessary, 
we understand, owing to the increasing demand for panels for 
traction and lighting systems, to cope with which the company 
have recently added very considerably to this department of 
their business, thus placing themselves in a position to deal 
promptly with all orders. 


LT.E. Limit Switehes. 


Users of electrically-driven. machinery have frequently found 
it essential under certain conditions to be able to open the 
electric circuit instantaneously from distant points irrespective 
of the load, either by hand or predetermined mechanical oon- 
ditions. The I.T.E. limit switch, of which we have par- 
tloulars from Messrs. Robert W. Blackwell and Oo., Limited, 
59, City-road, E.C., is claimed to be a thoroughly reliable piece 
of apparatus for this pur It consists of the now well- 
known I.T.E. circuit breaker, but with a shunt or fine-wire ooil 
substituted for the usual series actuating coil, e for the 
main ourrent still being through the switch bridge. The shunt 
coil may so wound as to be operated from the main 
circuit, or, if more convenient, from a local or battery circuit 
according to the wishes of the user. By oloslug the shunt-coll 
circuit the limit switch will instantly open in the manner now 
so familiar to users of circuit breakers, and the main cirouit 
will be interrupted. It is possible, where required, to still 
retain the series coil in combination with this fine-wire coil, the 
. being then a circuit breaker and limit switch oom- 
bined, giving protection also in the event of ‘‘ overload” or 
‘* short-circuit” conditions. Examples of the practical applica- 
tion of these switches are given in a recently-issued section of 
Messrs. Robert W. Blackwell and Co.’s catalogue 59, their 
use in connection with travelling and jib oranes, on railways, in 
car-sheds, on printing presses and lifts, and as speed controllers 
being specially dealt with. 


Catalogues, ete., Received. 


Dynamos AND Motors.—The Electrical Company, Limited, 
121 to 125, Charing Cross-road, London, W. C., have sent us 
Sections D and E of their new list No.1. The type of machine 
dealt with in these sections completes the series of slow-speed 
oontinuous-current machines, of which those in the preceding 
Sections A to C of the same list constituted part. Up to the 
16-h.p. size, machines of the type in question may be used as 
motors, and on account of their slow speed and high efficiency 
are particularly suited for driving printing preeses, paper 
machines, eto. As dynamos they may be advantageously used 
as exciters for direct coupling with three-phase generators, or 
they may be direct coupled to small steam or gas engines. 

MiscELLANEOUS. —In addition to the list noticed above, we 
have recently received from the Electrical Company, Limited, 
a number of phin illustrating polyphase motors and gene- 
rators of the different t supplied by them; also a leaflet 
dealing with carbons for flame lamps ; and a card illustrating 
type B Nernst lamp, of which, we understand, there are three 
millions now in use. This lamp gives 35 o.p. at a guaranteed 
dde consumption not exceeding that of an ordinary 16-c.p. 
amp. 

Siemens Bros.’ PuBiications.—Several batches of leaflets 
have recently reached us from Messrs. Siemens Bros. and Co., 
Limited, York-mansions, York-street, Westminster, S. W. The 
latest includes the firm's standard specification 9-A for their 
large H machines; also the following diagrams of oonnectlons— 
viz., 150-M A motor starters ; G machines (shunt and compound 
generators and motors); six-pole H machines (shunt and com- 
pound generators); eight-pole H machines (shunt and oom- 
pound generators) These are intended to be filed with the 
respective leaflets and price-lists to which they belong. A 
useful form of binder is supplied by Messrs. Siemens Bros. for 
this purpose. It may be added that the diagrams in question 
are most excellent of their kind, and should prove of oonsider- 
able value to the firm's customers. From the same source we 
have also a circular describing an interesting teipher line 
erected at the Blackburn Corporation gasworks for the purpose 
of handling coke from the retort-house to the coke store, a 
maximum distance of 240ft. 

Circuit BREAKERS —From Mesare. Ernest F. Moy, Limited, 
Greenlaud - place, Camden Town, N. W., we have an illustrated 
sheet describing their circuit breakers type No. 16, single pole 
for continuous-current circuits up to 550 volts. These breakers 
are compact in appearance, and seem to be very substantially 
constructed. 
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LEGAL INTELLIGENCE. 


SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING 
COMPANY, LIMITED. . 


In the Obancery Division Mr. Justice Buckley heard the case-of 
Sir Hiram Maxim Electrical and Engineering Company, Limited— 
Tracy and another v. the company. 

Counsel stated thet it was a motion for the appointment of a 
receiver in an action brought by the debenture trustee. The company 
was now in liquidation, but the action was etarted before that event, 
and the official receiver had intimated that he would not object. The 
debentare stock amounted to £20 000, and his clients had a general 
charge on all the assets. The motion asked for the appointment of 
Mr. Alfred Hardie as receiver and manager. Counsel added that the 
company had a number of outstanding contracts, amounting to about 
£27.000, which had to be completed. The trust deed in favour of 
the plaintiffs was a charge on all the company’s assets, including ite 
uncalled capital. 

Some question arose on the point whether the articles of association 
empowered to mortgage the uncalled capital, and his Lordship made 
an order, subject to the articles, authorising the mortgage. 


MOTOR TRACTION COMPANY. 


In the Chancery Division, before Mr. Justice Buckley, Mr. Buck- 
master, K. O., on behalf of the plaintiff, mentioned the case of Mason 
v. the Motor Traction Company. 

Counsel stated that he had proposed to apply for an injunction 
restraining the company from continuing with a reconstruction echeme, 
bat would ask for the motion to stand over, so that he could look into 
some accounts, 

His Lordship assented to a postponement. 


EDEY v. SMITH. 


This case was concluded in the City of London Court on Friday last. 
The action was brought by Mr. F. G. Edey, trading as F. G. Edey and 
Oo., electrical engineers, against Mr. F. H. Smith, of Beaufort-street, 
Chelses, to recover £76 for work done and materials supplied for 
electric lighting of certain flats. The defendant had been building 
flats at Ohelses, and had entrusted to the plaintiff the contract for 
supplying the electric lighting and electric belle, The plaintiff's case 
was that he had done the work satisfactorily, although he had no 
doubt been prevented from completing it. The defendant’s case was 
that the plaintiff had refused to complete his contract, and that the 
work was done so badly that the defendant conld not ask for payment 
for it from the Oheleea Electric Lighting Company, who were to 
approve of it. The electric bells which the plaintiff put up would not 
ring. No local authority would supply electricity to the flats in 
consequence of there being no funes put in by the plaintiff, 

When the case was last before the court, Judge Rentoul, K. O., gave 
judgment for the plaint)ff for £20 on one item of the claim. and said 
that as to the rest the plaintiff was to complete the work. It was now 
stated that the defendant would not allow the plaintiff to do so, and 
judgment was given for the plaintiff for a further £46. 58., with costs. 


THEFT OF ELECTRICITY. 


Joseph Wallace, a miner, of Spennymoor, was charged at Auckland 
Police Court with fraudulently obtaining electric light belonging to the 
Northern Counties Electric Supply Company. 

The accueed inserted a pin between the flow and return wires, thus 
establishing a circuit independent of the meter. 

Defendant was fined £1, or 14 days. 


COMPANIES' MEETINGS AND REPORTS 


NERNST ELECTRIC LIGHT. 


The fifth annual meeting was held on Monday at the Westminster 
Palace Hotel, 

Mr. Bernard M. Drake, in moving the adoption of the report, 
stated that, in accordance with resolutions passed at previous meetings, 
the capital had been reduced from £320 000 to £90,000. There were 
two alternatives open to the Board. The first was to liquidate tke 
Company and reconstruct, which might have produced a bad impression 
among their customers, aod the second was the course which had been 
adopted. A profit of £4 840 had been made during the year, egainet 
£3,926 in the former year, and a loss of £1,643 two years ago. The 
profit on sales of lamps and, British royalties showed an increase of 
£1,401, which, in view of the disturbed state of some of the Com. 
peny's territories, such as Ohina, Japan, and Asia generally, where 
trading operations have come practically to a standstill, might be 
deemed satisfactory. Further agencies had been established in their 
different territories, the number at present being 56. It was recom- 
mended that the profit should be dealt with by placing £1,250 to a 
patent depreciation reserve fund and by paying a dividend at the rate of 
51 per cent., leaving £549 to be carried f rward, after providing £100 to 
meet the alteration in he market value of investments up to Sept. 30 last. 
The question of the amount to be set aside for depreciation in the value 
of the patents had been the su! ject of considerable discussion, and, 
with the exception of one director, the Board were of opinion that, 
considering the wholesale way in which the book value of the patents 
had been written down, the figure for this year, at any rate, was all 
that they required to provide. The lamps as now made by the Allge- 


to manufacture the lampe 
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meine Gesellschaft contained many features covered by patents taken 
out by himself and other members of the technical statf. These 
patents were handed over to the Company without consideration, and 
were moet useful to them in making the present agreement with the 
Allgemeine Gesellechaft. Referring to the dispute which had arisen 
in reference to the directores’ fees, he said that hie coll and himeelf 
placed themselves unreservedly in the hands of the shareholders as to 
the amount to be drawn by them in the future, 

Mr. J. G. Daizell seconded the adoption of the jen 

Considerable discussion followed wi rd to the management 
expenses and the directors’ fees. A shareholder remarked that the 
Company were doing only a commission business, and he thonght that 
a smaller office might be taken and the staff reduced. Until they 
commenced to manufacture lamps themselves he did not see why they 
should go to the expense of making a lot of experiments. 

In answer to a question as to whether some reduction could not be 
effected in the amount of £3,025 for management expenses, the Chair- 
man remarked that in their business, as in all others, there must be a 
definite percentage of standing charges to the turnover. There was 
every reason to hope that in future the percentage would decline 
materially, but he did not think that they would be wise to leave their 
present offices, which had been fitted up with testing instruments and 
other appliances, and go to some back garret. As to the staff, he did 
not know anyone with whose services they could dispense. They had 
one technical man who knew the whole history of the lamp, and whose 
knowledge would be of great value in the event of their commencing 
themselves. He added that he and his 
partner held 6,000 shares, so that he had every inducement to try to 
make the Company successful. 

The report was then adopted, and a resolution was passed fixing the 
directors’ fees for the current year at £500. 

Mr. A. M. Oppenheimer moved, and Mr. Rushton seconded, the 
election of Sir Henry Seton-Karr, M.P., in the place of Mr. Wallis- 
Jones. Mr. Oppenheimer said that Sir Henry Seton-Karr had 
promised to support his policy of retrenchment. | 

The Chairman stated that if Mr. Wallis-Jones were not re-elected 
he and Mr. Dalzell would ar d Prts — e 

Mr. G. Kitohin strongly o è pro election of Bir 
Henry Seton. Karr, remarkin that they wanted technical men or good 
business men to conduct the business. 

Sir Henry Manoe observed that at present there were two solicitors 
on the Board, and he believed that Sir Henry Seton-Kerr was a 
barrister, If they left the Oompany in the hands of legal gentlemen, 
he felt certain their shares would not be worth 1s. each. 

The Chairman observed that the abeent shareholders should be 
afforded the opportunity of considering the critical position which had 
arisen, and after a long discussion a resolution was carried adjourning 
the meeting for a month. 


CITY AND SOUTH LONDON. 


The report for the half-year ended Dec. 31 last, to be submitted to 
the meeting on the lst inst., states thst receipts from all sources for 
the past half-year have amounted to £74,892, and the cost of working 
has been £35,369, leaving a profit of £39,523. Inclusive of the balance 
brought forward from June 30 last, the net revenue account shows an 
aggregate total of £40,224. After making provision for the debenture 
stock interest and the transfer to the renewal fund of £1,500, a balance 
remaine available for dividend of £27,445. Out of this the directors 
recommend the full dividend of 5 per cent. per annum on the preference 
stocke, 1891, 1896, and 1901, and that a dividend at the rate of 13 per 
cent. per annum be paid on the consolidated ordinary stock for the half- 
year, leaving a balance of £1. 450 to be carried forward. The number of 
passengers, exclusive of season-ticket holders, carried during the half- 
year was 8,401,846, a decline of 1.509 216, Receipts from this source 
(including season tickets) were £70,705, a decrease of £1,581. The 
decrease in traffic as compared with the corresponding pene last year 
is attributable to the exceptionally fine and dry weather which pre- 
vailed daring the greater part of the half-year, whereas the weather 
in the previous year was unusually wet. Arrangements with the 
various railway companies in respect to the Euston extension being 
now completed, a contract will be entered into for the construction of 
the extension, In providing the capital necessary for the work it is 
found to be more economical to issue the stocks authorised at the last 
meeting as part of and ranking with the other stocks of the Oompany 
and liable to dividend in the usual course, but arrangements are in 
progress by which the amount payable as dividend on these stocks 
will, it is anticipated, be met by receipts from other sources. The 
interchange traffic with the Great Northern and City Railway is 
increasing satisfactorily. i 


ANGLO-AMERICAN TELEGRAPH. 


After placing £10,000 to the renewal fund for the half-year, the 
directors recommend a balance dividend of 17s. 6d. per cent. upon the 
ordinary consolidated stock for the year ended Dec. 31, 1904, and a 
balance dividend of £1. 15s. per cent. upon the preferred stock for the 
year ended Dec. 31, 1904, leaving about £3,194 to be carried forward. 
The above dividends, together with those already paid, will amount to 
£2. 15s. per cent. on the ordinary consolidated stock and £5. 10s. per 
cent. on the preferred stock for 1904. 


NORTHAMPTON ELECTRIC LIGHT. 


Resolutions have been unanimously passed by the several classes of 
shareholders in this Company, and also by extraordinary general meet- 
ings of the Company, whereby the rights of the shareholders have 
been 80 far modified as to extinguish on certain terms the epecial privi- 
leges lately attaching to the first issue ordinary shares, and also 
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converting the 6 per cent. preference shares into 5 per cent. preference 
shares. The result is that as from the let inat., and subjact to certain 
psyments to be made out of revenue, there will be only two classes of 
shares—namely, ordinary, and 5 per cent. cumulative preference. 


DIRECT UNITEU STATES CABLE. 


The half-yearly meeting of this Company was held on Tuesday, 
when the report, of which we gave particulars last week, was adopted. 


DUBLIN UNITED TRAMWAYS. 


The half-yearly meeting of this Company was held in the Sackville 
Hall, Dublin, on Tuesday, Mr. Wm. Murphy (chairman) presiding. 

The annual report.stated that the amount available for division was 
£50.313. Os. 9d., out of which dividends were recommended at the 
rate of 6 per cent. on the preference shares and 6 per cent. on the 
ordinary shares: The sum of £6,847, 138. 6d. was carried forward, 

The Chairman stated that there had been a falling off in the 
passenger traffic for the first half of the year, but this was only a 
temporary decline, and the. receipta for the second half of the year 
showed a favourable state of affairs. The increase in parcels traffic 
continued. A substantial reduction in the income-tax asiessment was 
obtained on appeal to the Commissioners, 

The report was adopted unanimously. 


METROPOLITAN RAILWAY. 


The dividend for the past half-year is announced at the rate of 5 per 
cent, per annum, ss last year, but with £10,000 placed to apecial 
reserve and £11,000 carried forward. The dividend on the eurplus 
land stock is at the rate of 23 per cent. per annum, being also the 
same aa last year. The report states that the installation of the power 
station, Neasden, is so far completed as to enable a service of passenger 
trains to be run between Baker-street and Uxbridge, and the number 
of such trains is being gradually inoreased. This working was com- 
menced on Jan. 1, and it is intended shortly to run the whole service 
on this section by electrically-driven trains. The work on the Iuner 
Circle is being proceeded with rapidly, and electric traction will follow 
on there as soon as the equipment is finished. - 


LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


The half-yearly report of this Company contains the following 
reference to the electrification scheme: '' The Board has now decided, 
on the recommendation of its consulting electrical engineer,. made 
after a long and exhaustive enquiry, to carry out a scheme of electrifi. 
cation on the South London Railway from Battersea Park to Peckham 
Rye upon a system presenting many novel features, the working of 
which will be watched with great care. The initial cost will not be 
large, and the results will be very interesting, and may have a 
ir important bearing upon the future working of the Company's 
traffic.” 

The accounts 


£832,230. 


show a balance of revenue over expenditure of 


NEW COMPANIES REGISTERED. 


Sunbeam Motorcar Company, Limited.—Oapital, £40,000. 
Object : to adopt an agreement with John Marston, Limited, and to 
carry on the business of manufacturers of motor cycles and carriages, 
motors, motorcars, builders of boats and other marine vessels pro- 
pelled by electricity or other power, etc, 

Stanley Electric Carriage Company, Limited. — Capital, 
£210,000. Objecte: to adopt an agreement with A. E. Gadd and G. 
Stephenson, and to carry on the business of vendors and factors of and 
dealers in motors, motorcars, airshipe, launches, cycles, velocipedes, 
carrisges, and other vehicles (whether propelled by electricity or other 
power), electrical, mechanical, and general engineers, etc. 

Foreign Electrical Bleaching Patente, Limited. — Capital, 
£15,000. Objects: to acquire and work the patents, rights, and other 
assets comprised in an agreement, dated Nov. 4, 1901, between A. A. 
Vogelsang and W. Lewin, for the sale of an invention of a process of 
electrical bleaching known as the Vogelsang Process, for all countries 
except England, Germany, and Austria-Hungary, and to carry on the 
business of bleachers. Registered office: St. Michael's Hcuse, 
Basinghall.street, E.C. 

Langdon-Davies Motor Company, Limited.—Capital, £5,0C0. 
Objects: to adopt an agreement with the Langdon-Davies Motor 
Company, Limited, for the acquisition of certain patents and other 
rights and properties, and to carry on the business of suppliers and 
sellers of alternate-current motors, etc. Registered office: 101, South. 


wark-street, B. E. 
Liens Registered. 

Wirral Railways Company, Limited.—A trust deed, dated 
Dec. 30, to secure £60,000 debentures created Sept. 26, 1904, has been 
registered. Property charged: certain freehold property and shares 
and the company e general assets. Trustees: T. H. Jackson, The 
Manor House, Birkenhead, and J. Tomlinson, M. P., Willington Hall, 
Cheshire. Also issue on Dec. 20 of £3,000 debentures, part of the 
above-mentioned series. 

Buenos Ayres New Tramways Company, Limited. —4A trust 
deed, dated Deo. 1, 1904, to secure £300 000 debenture stock, with 

er to issue further stock not exceeding £50,000, has been registered. 

charged : the company's undertakiog and property, present 

and future, inclading uncalled capital. Trustees: J. G. Le Marchant, 
13, Thurlos-square, S. W., and J, Head, 40, Lowndes-square, 5. W. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Keighley.—The Corporation invite tendera for tramcars. Tenders 
by Jan, 30. 

Halifax.—The Corporation invite tenders for soal oonveyort. 
Tencers by Jan. 31. 

Todmorden.—The Oorporation invite tenders for the supply of 
electricity meters. See advertisement. 

Ba: agossa (Spain). —Tenders are invited for 32 candelabra for the 
municipal theatre. Tenders by Jan. 30. 

Oporto.—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

Milan.—The Mediterranean Riilwaye require tendere for an electric 
crane to be erected at Gallarate. Tenders by Feb. 10. 

West Hartlepool.—The Corporation requiro tenders for additional 
250-kw. set, with the necessary switchboard, panel, eto. 

Arenas De San Pedro.—The Monicipality require tenders for 
public electric lighting for 20 years. "Tenders by Feb. 12. 

Paris.—The Colonial Office, rne Jean-Nicot 4, require tenders for 
106,000 kilos galvanised telegraph wire. Tenders by Jan. 31. 

Paris.—Tbe Artillery Depót. avenue de Saxe No. 2, require 
tenders for 370,000 kilos copper and 217,000 kilos zinc by Feb. 9. 

Ghent.—The Municipality require tenders for 15 electric cranes for 
the harbour works, Provisional estimate, £1,200. Tenders by Feb. 20. 

Buoharest.—The Government require tenders for the annual sup- 
pue x the Regie for lighting materials and accessories. Tenders by 

eb. 7. 


Ilford.—The Urban District Oouncil invite tenders for the supply of 
about 2,400 yards Ain. concentric armoured cable, Tenders by Feb. 7. 
See advertisement, T 

Stockport. —The Gas and Electricity Committee invite tenders for 
the supply of 10 complete feeder pillar boxes, with bases. Tenders by 
Feb. 1. See advertisement, 

Kirkoaldy.—The Town Council invite tenders for the extension of 
about 500fc. in ar of the present East Pier. Tenders to the Town 
Clerk by Feb. 4. advertisement. - 

Bury.—The Electricity Committee invite tenders for the supply and 
erection of one 600-kw. direct-current high-apeed generating set. 
Tenders by Feb. 14. See advertisement. 

Liria. — The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Vienna.—Tenders are required for telegraph and telephone mate- 
rials, Particulars may be obtained from the K. K. Post Oeconomie- 
Verwaltung, Vienna. Tenders by Jan. 31. 

Grimsby.—The. Corporation invite tenders for (No. 30) motors; 
(31) water-purifying plant; and (32) 12 monthe’ supply of stores. 
Tenders for 30 and 31 by Jan. 25, those for 32 by Feb. 1. 

Madrid.—The Department of Agriculture, etc., invite tenders for 
installation and working for 60 years of an extension of the electric 
tramways in the north of the town, Tenders by Feb. 25. 

Stockport. — The Tramways Committee invite tendera for the over- 
head equipment of about four miles of electric tramway, and also for 
copper rail bonds. Tenders by Feb. 6, See advertisment. 

Laventhem (Belgium).—The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (38. 4d.) 
may be obtained from the Seoretary of the Mayor of that place. 

Leith.—The Corporation invite tenders for the supply and erection 
of one 600-kw. steam dynamo, one water-tube boiler, and one traction 
switchboard, Tenders to the Town Clerk by 6 p.m. on Feb. 15. 

Caen (France).—The Prefect requires tenders for concession of a 
tramwsy from Ryes to Oaen via Oreully for goods and passengers, 
Particulars from the Prefect of Calvedos, Caen. Tenders by Feb. 1. 

Brussels.—Tendera are required for erection of an electric station 
at the goods railway station at the port. Specification No. 391 is 
obtainable from the Belgian Government Railways. Tenders by Feb. 8. 


West Ham.—The Council invite tenders for the supply of engine- 
room stores, cables, integrating wattmeters, double-pole house cut-out 
boxes, transformers, incandeecent lamps, and coal. Tenders by Feb. 6. 
Bee advertisement. 

Stockton-on-Tees.—The District Fund, Gas, Quay, and Eleotricity 
Oommittees invite tenders for the several articles and stores required 
by them for the year ending March 31, 1906. Tenders by Feb. 10, 


See advertisement, 


Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; 219, 600 is to be 
expended on rolling-stock. 

Bermondsey.—The Borough Council invite tenders for the supply 
of arc lamp carbons, conduits, electricity meters, demand indicators, 
and mains. fuses, engine oils, indiarubber cables and j inting mateirial, 
lead covered cablea and meter boards. Tenders to the Town Clerk by 
Feb 6. See advertisement. 

Christiania.—The Government Railways require tenders fer 
8,0CO kilos 4mm. galvarised iron wire, 5000 kilos Zaum. ditto, 
500 kilos salammoniac for Lé :lanche batteries, 50J carbons for ditto, and 
4,000 insulators. Tendera, addressed to the office of the A !mipistra. 
tion, Jernbenetorret 8.9 in Obristiania, in envelopes marked '' Anbud 
pas Telegraf-og Telefon-materiel," to be received by Feb. 3. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai; alternative pro. 
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posals are desired for the single-trolley and double-trolley lines. A 

E forma contract is open to inspection by tenderers, and copies will 
supplied to applicants by the Council's agents, Messrs. John Pook 

and Oo., 63, enhall.street, E. O. Tenders by March 31, 1905. 

Hammersmith. —The Council invites tenders for the supply of 
(a) ero lamp accessories ; (b) arc lamp globee, etc.; (c) brooms and 
brushes ; (d) carbons; (e) commutator brushes; (/)eleotrical goods; 
(g) files; (A) firehricke, clay, and lime: (i) gauge glasses; (7) inoan- 
descent lampe; (4) insulated wires; (I) lubricating oil; (m) metals; 
(n) meters; (o) oilman’s goode ; (p) packing and jointivg materials ; 
(q) screws ; (r) tools; and (s) Welsh smokeless and other steam coal. 
Tenders by Feb. 8 See advertisement. 

Handeworth (near Birmingham).—The Urban District Oouncil 
invite tenders for the supply and delivery of the following in connec- 
tion with the electric lighting undertaking: (Oontract No. 10) power 
and lighting circuits and fittings in generating station; (11) pipework, 

mps, economirer, eto.; (12) electricity meters. "Tenders will 
only be considered for the whole of the work covered by each fica- 
tion, and not for any part thereof. Oopies of the specification. with 
the conditions of contract, eto., csn be obtained from Mr. H. Ward, 
clerk. Tenders to the Clerk before noon on Feb. 2. 

Melbourne.—Tonders will be received at the office of the Deputy 
Postmaster-General until noon on Feb. 7 for the supply and delivery 
of (1) 3, 500 trunk-line multiple jacks, in strips of 20; (2) 1,320 yards 
of 64-wire wool.insnlated switchbo:rd cable. Specifications may be 
seen at the General Post Offices at Melbourne, Sydney, Brisbane, aud 
Adelaide, Tenders. endorsed Tender for ——,” as the case may be, 
addressed to the Deputy Poestmaster-General, Melbourne, may be 
deposited in the tender-box at the General Post Offi-e. Melbourne, or, 
if sent by post, must be prepsid and registered. The deposit to be 
enolosed with the tender is 5 per oent. on the total amount. 

Johannesburg.—The Municipal Oouncil are prepared to receive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Meesrs. Mordey and Dawbarn, 88, Victoria- 
street, London, S. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg. and at the Oonsult- 
ing Engineers’ Offices in London, and may be obtained on parant of 
five panets, which will be returned on rop of a bona fide tender, 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 82, Victoria-street, London, S. W., and must be received by 
them not later than March 6. The Oouncil will not be responsible for 
any expenses incurred in tendering. 


South Shields.—The Corporation invite tenders for the execution 
of the works and the supply of plant in connection with the laying of 

roposed electric overhead tramways in the streets of the borough: 
part 1) permanent way and construction of track; (2) copper rail 
bonds, bonding of tramrails ; (3) conduits, cables, and overhead eqnip 
ment. Specification, etc., can be obtained from Mr. J. Moore Hay tur 
town clerk, on payment of £5. 5e. for each of Parts (1) and (3), and 
£2. 2e. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. Geheral and detailed plans of the proj osed 
works can be seen as regards Part (1) at the office of Mr. 8. E. Burg as. 
M. I. O. E., borough engineer, Ohapter-row, and as regards Parts (8) 
and (3) at the office of Mr. J. H. Cawthra, M. I E. E., the borough 
electrical engineer, West Holborn, South Shields. Tenders to the Town 
Olerk, Oourt-buildings, S.uth Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Falkirk.—The Town Council have agreed to accept the offer of 11. 
General Electric Oompany, Limited, for the supply of lamps. 

London, E.—The Whitechapel Guardians bave scoepted the tender 
of Cunningham and Oo., of Edgware-road, for the installation of elec- 
tric light at Section 2 of the infirmary. 

‘Belfast.—The Corporation have accepted the tender of the Forest 
City Electric Company, 3, Gore-street, Piccadilly, Manchester, for 
protected rail bonds for the Leith and Belfast Corporation tramw»ys. 


Oban.—The Town Council have decided to accept the tender of 
J. Venner and Co. for tbe supply of meters for the easuing 12 months— 
viz. : 14 amperes, £1. 12s. 61. each; 3 amperes, £2. 1s. each ; 5 
amperes, £2. 33. 6d. esch; 10 amperes, £2. 10s. esch; 25 amperes, 
£2. 15s. each; 50 amperes, £5 each; 100 amperes, £3. 51, each. 


Erith —The Urban District Council have accepted the tender of the 
British Westinghouse Electrical and Manufacturing Company, Limited, 
Norfolk- street, Strand, W. C., for 14 Brush car bodies, Mc uutain and 
Gibeon trucks, own equipments, and seven Brush top-deck covers, at 
£8 522. 56; magnetic track slipper brakes, at S700; and a track sweep- 
ing and watering car, at £626. 10s. 

Fulham.—The following tenders have been received for the supply 
and erection of a 1,00)-kw. alternator—v.z, : 


General E'ectric Oompany (accepted) .......—..—..... ess £6 718 
Witting, Eboral], and Co . ẽ . 6,891 
Siemens Electrical Company . . e. 6 84 
Mather and Platt. e innt seseo e 6 910 
Bruce Peebles and O».......... Pw .... 6,935 
J. Fowler and Oo. (Leeds) . 3 ˙»0 vend ieee 6,935» 
International Electric Company . 6 935 
British Thomson-Houston Company .......—..............- vos verre 7,03 
Dien, Korr, and Qa. 5 rre eee over va RE E DERE EL Da 7 090 
Electric Oons-ruction Command cere ene 7 135 
Westinghouse Electric sand Manufacturing Company ..... ess. 7.197 
Westinghouse Electric and Manufacturing Company (alternative) 7.357 
Electrical Comp ny................ m DAT 7,555 
Vicars, Son, and Maxim . . . e e 7,545 
Brush Klectrie Manufacturing Company, ..... . . . . . . . 7,656 


Bradford.—The Education Committee have accepted the tender ^f 
Messrs. Roberts Bros., 15 and 17, Lee-street, Thornton roid, Bradford, 
for the lighting of the Dudley-hill new Council Schoo!s by electricity. 

Dover.—The British Electric Equipment Oompany, Limited, 11, 
Queen Victeris-street, E. O., have obtained the contract for the oon- 
stru⸗tion of the permanent way, overhead equipment, and laying of 
cables in connection with the Dover and River light railways. 

Lendon.—The Metropolitan Asylums Board have received the 
following tenders for extending telephone system, eto., at the North- 
Western Hospital : 

J. W. Gray and Bon (accepted) ) ii isescm te cote ce amen DLO I0 0 
Private Wire and Telephone Installation Company. 


Limited "Puesta Telanhane Compas’. Limited... n 2 : 
New System Private Telephone Oompany, Li e 
A. V. ifin and Oo. = wines 3 CC 
Buchanan and Ourw-wfen . . 1 O O 
J. Richmond and Oo............. 5 . 258 10 0 


And for the installation of electric light, telephones, and fire alarms 
in a portion of the Belmont Asylum : 
Bromley and Betstone, 24-26, Holborn, E. O. (accepted), £2,244 0 0 
F. A. Glover and Oo., Limited, Vine-street, Olerkenwell- 

road, CO.. e ——— 
Relehaw and Oo., 55, Victoria-street, 8. W... sas ner o os 
Buchanan and Oarwen, 64, Victoria-street, B.W. ......... 
Wenham and Waters, Limited, Oroydon......... — 
beghe and Young, Limited, 12, Oamomile-street, 
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BUSINESS NOTES. 


TRACTION. 


5 Corporation will shortly issue a tramway tima. 
table. 

Wolverhamptea.—It is reported that the Hunter-street route was 
opened on Monday. 

Deiter System.—An exhibition of tbe Dolter surface-contact 
system was given at the Grand Hotel, Birmingham, on Monday. 

Underground Eleotrio Railways Co.—The London Oounty 
Council have approved amended plans for Piccadilly-ci:cous Station. 

Perth.—A start has been made with the reconstruction of the 
tramway system, which it is hoped to complete iu thre» or four 
months. 

Glasgow.—The Corporation tramways have attained a record for 
their weekly receipts, the total being £17,069, against £16 040 in 
Jane last. 

London United Tramways Co.—The Kingston Town Council have 
approved the plans submitted by the company for now tram roates, 
subject to one or two amendments. 

Falkland.—At a meeting of the committee of the Fife County 
Council it was decided to form a local committee to make all the pro- 
liminary arrangements for the tramway scheme. 

Cardiff.—Oonsiderable alterations are about to take place in the 
tramway aervioe, the result of which will ba that certain routes will be 
abandoned and other routes will have a more regular service. 

Swansea. — À satisfactory trial trip has been run on tbe Morriston 
section. It is not thought, however, that the Bourd of Trade will 
inspect this small section of the line before the others are ready. 

Baker-street and Waterloo Railway.—The St. Marz lebone 
Borough Council have decided to oppose this company's Bill, which 
provides for the construction of four new subways in the borough. 

Belfast.—The contract with Messrs. J. G. White and Co. for the 
electrification of the tramways was completed last week, and it 1s 
reported that a commencement was to be made with the work on 
Mondey. 

Dalkeith.—The authorities are reported to be favourably disposed 
towards the electric tramway scheme referred to in our last week'n 
issue, and it is stated that the line will ultimately be extended to 
several of the surrounding districts. 

Swindon.—Since the opening of the trams on Sept. 22 the total 
number of passengers carried up to the 28ch ult. was 674,474. The 
receipts amounted to £2.627. 7e. 94d., while it is estimated that the 
total expenses will be £150 per week. 

Shoreditch —It is reported that the Borough Council have decided 
to propote that petrol or other power motors should be adopted fcr 
the trams within their district, so as to dispose of the question in 
regard to the type of electrical system. 

Central London Railway Co.—The directors declare the following 
dividende: on the undivided ordinary and preferred stocks, 4 per cent, 
for the half. year; on the deferred stock, 4 per cent. for the whole year, 
£30 000 being carried to reserve and £22,000 forward. 

Lanoashire and Yorksbire Railway Co.—The dividend for the 
half-year ended Deo. 31 is announced at the rate of 31 per cent. per 
annum, as compared with 34 per cent. per annum for the second half 
of 1903, carrying forward a balance of £31,000, as against £32,800 

Cheap Labour.— We are informed that a mass meeting of elestrical 
workers aud others is to be held in the White Hart Hotel, Acton, W.. 
on Feb. 2, at 8 p.m., to protest agsinst the employment of cheap 
labour upon the electrification of the District and other underground 
railways of London. 

Greenock. —In the arbitration case between the Greenock Oorpors- 
tion and the tramways company it is reported that the Board of 
Trade have awarded £602, 188, 9d, ag the proportion of profita due tq 
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the Corporation, while the company are to account for two sums of £75 
set aside for maintenance and £1,500 placed to depreciation. 

Tubo Railways.—The Law and Parliamentary Committee of the 
Fulham Borough Council have prepared a lengthy list of recommenda- 
tions for the protection of the borough's interests in copneotion with 
the Central London, the Hammersmith, Oity and North. London, 
and the Great Northern, Picoadilly, and Brompton Railways. 

Lianelly.—At last week's meeting of the Town Oouncil the ohair- 
man stated that he and the town clerk had gone into the draft 
ment with the traction company very carefully. So far as the legal 
position was concerned, he believed that every point had been covered. 
After taking the advice of an electrical expert the agreement is to be 
submitted to a special meeting. 

Gainsborotgh.—At the monthly meeting of the Urban District 
Council, Mesers. Harrison, Beaumont, and Smith, of Wakefield, wrote 
in connection with the Ackworth and Lindsey Light Railway that 
their clients’ proposal was to carry a tunnel underneath the River 
Trent, and in no way to interfere with the navigation. The Oouncil 
considered this reply satisfactory. 

Private Bills.—The Examiners of the House of Commons have 
passed the following measures as complying with Standing Orders: 
Central London Railway (New Lines); Blackpool, St. Annes, and 
zy ten MÀ, abe lh Tyneside Tramways and Tramroads Company; 

orth-East London Railway; Shropshire and Worcestershire Electric 
Power ; and the Metropolitan District Railway. 

Exeter.—The Tramways Oommittee have received a communica- 
tion from the contractors, Messrs, Dick, Kerr, and Oo., stating that 
they will be pleased to undertake the construction of the tramways 
through Heavitree at scheduled rates and under the same conditions 
as thc se obtaining for their present contract. The committee recom- 
mend that the work in Heavitree be now proceeded with. 

Kirkoaldy.—The Kirkcaldy and Dysart Water Oommissioners and 
Wemyss Parish Water Committee have had the tramway scheme under 
consideration in regard to the possibilities of it injaring their pipes. 
A request has been made for special protective clauses wider in sco 


then thoee given under the statute. It is, hoped, however, that the 
mre will be arranged sc as to avoid opposition to the provisional 
er. )J | 


Southend.—At last week's meeting of the Town Council it was 
reported that the erpenditure on the light railways for the current 
financial year would considerably exceed the estimate. Councillor 
Roberts stated that the matter was being carefully investigated, and 
that full particulars would be laid before the Council. A proposition 
to revert to the eystem of running the cars over the beach seotion was 
regatived after a clase vote. 

Liverpool Overhead Railway Co.—The accounts of this company 
for the pest half-year show an available balance of £10,134. 18s. 6d.. 
avd the directors have resolved to recommend payment of a dividend 
at the rate of 5 per cent. per annum on the preference shares aud 
lj per cent. per annum on the ordinary shares, agains: 1j per cent. 
per annum on the ordinary shares for the corresponding period last 
yew. Balance carried forward, £3,743 against £4,132. 

Threugh Running.— Replying to our circular letter of Nov. 29, 
M-. J. Lyon Whittle, the town clerk of Warrington, who has been 
u able to answer earlier, writes that his Corporation have recently been 
approached by the promoters of the Northwich light railway, and have 
conceded the principle of interchange of traffic, subject to terms to be 
mutually agreed upon. Mr. Whittle adds that the subject is one of 
great difficulty, but, in his opinion, is capable of satisfactory adjust- 
ment, 

Walsall.—The report of the first year's working of the municipal 
trams has just been issued, and shows a gratifying result, This is 
made up to the end of 1904, and a net profit of £2 270 appears, 
after payment of all charges, including interest and sinking fand. 
The Tramways Committee strongly recommend that this surplas should 
be carried to a reserve fund, ae they believe it will be a sound policy to 
build up such a fand to the maximum amount allowed by the Walsall 
Corporation Act. 

Hast London Railway.—The report for the half-year ended 
Dec. 51 states that, anticipating the electrification of the Metropolitan 
and the Metropolitan District Railways, and the consequent suspension 
of their through train services over the line, a temporary scheme for 
future working and schedules of new train services have been à 
Relative plans for cross-over roads and signals, and for facilitatiog the 


5 of passen with these railways at Whitechapel Station, 
have also naa iE i 

Hastings.—The Corporation have decided to formally lodge a 

winner against the company’s Bill, referred to in previous issues. 

illor Gray, in moving the adoption of this course, remarked that 
it need not be any barrier to a conference between the parties on out- 
stending questions. At a meeting of the Bexhill Corporation a 
deputation from the company was received in reference to the route 
proposed for this section of the system. The promoters now contem- 
plate a line to the centre of Berhill only, deferring the construction of 
the line to Kewhurst. The Oorporation decided that they could not 
assent to the company’s Bill in its present form. 

Erith —At last week's meeting of the U'ban District Council the 
consulting engineers, Messrs. Hawtayne and Zeden, submitted a report 
stating thet the contractors had made fair progress with the permanent 
way. Ia the Bexley- road the track had been completed down to the 
double line near the bridge, where a short stoppags had to be made 
for the removal of gae and water mains. A letter was read from the 
Board of Trade provisionally approving of the system of electric trac- 
tion pro to be adopted, sutject to any requirements which may 
be considered necessary on the inspection of the completed works. 


Ment Blanc Rallway.—M. Duportal, the author of the system 
scepted for running a tramway line up Mont Blanc, op the Ohamognix 


side, has given some interesting details of the work, which has already 
been put in hand. Steel rails are being used, and each will rest upon 
12 metallic sleepers or traverses. The trams will consist of an electric 
locomotive, a coupled car, and a trailer, capable of holding 80 persone. 
The speed on horizontal planes will be about 44 miles an hour, and ou 
vertical planes 1,236 yards an hour, with numerous stops, to enable 
passengers to enjoy the points of view and to gradually '' acolimatise ” 
them againat mountain sickness. The journey will last four hours, and 
will cost 52s. 6d. 

The Municipal Tramways Association.—At a meeting of the 
Sunderland Tramways Committee a letter was read from the Municipal 
Tramways Association calling attention to the fact that Bills were 
being promoted by the Midland, North-Eastern, and Great Western 
Railway Companies to enable them ''to own, work, and use in any 
district, or to or from any place served by the companies’ railways, 
omnibuees, coaches, cars, or other road vehicles to be drawn by 
animale, electrical, or any mechanical er, and therein to cary 

ssengers, luggage, parcels, merchandise, etc.” The committee 

ecided to support the Municipal Tramways Association in an enquiry 
as to what was to be done in the matter. 


Aberdeen.—The question of the renewal of the Aberdeen Suburban 
Tramway Oompany’s lease for running powers over the Oorporstion 
system was under oonsiderstion at the meeting of the Tramwaya 
Committee. The committee considered that before any decision was 
come to it would be advisable to obtain certain information as to the 
facilities given in Eoglish towns by the corporation to anburben 
companies, and it was the cfore agreed to defer the matter, and to call 
a special meeting on an early date to discuss the whole subject. One 
apecial point for consideration will be the recent decision of Lord 
Belfour, the arbiter between Glasgow and Paisley, where the arrange. 
ment is very much similar to that at present obtaining in Aberdeen. 


Huddersfield. —The revenue account for the nine months ending 
Dec. 31. 1904, shows that the miles run numbered 1,272,682, as against 
1. 287. 758 last year. The receipts amount to £54.095. 98. 2d., repre- 
senting 10°20d. per car mile, as compared with 9°83d. per car mile in 
the e period last year. On the expenditure side £6,494 
was the figure for maintenance aud repairs diet par car mile, as 
against 1°Old. last year); £2,493 for generation of electricity (at the 
rate of 47d. per car mile, the same as in the previous year); £12,521 
for traffic expenses (2°36d. per car mile, as against 2'58d. last year). 
The total working expenditure was £27,422 (6°17d. per car mile, ss 
against 5:29d. lest year), leaving a gross surplus of £26,672 (5°03d. per 
car mile, as against 4°64d. last year). Of this amount £9,824 went as 
interest on debt. and £7,991 for redemption of debt, making a total of 
£17,815 (or 3'36d. per oer mile, as compared with 3:78d. last year). 
The eurplas, withont making any allowance for depreciation, amounts 
to £8,857 (or 1:67d. per car mile, as compared with 76d. per oar 
mile last year). 

London County Counoll.—The Board of Trade have given thei- 
approval to the conduit system, including an increase in the width f 

e slot from Tin. to lin., for the reconstruction of the first sections 
of the Council's northern system. At Tuesday's meeting of the 
Council the Highwavs Committee reported that, owing to the assidnity 
of the tramway staff, the services had been well maintained durio, 
the foggy weather experienced recently. The reoeipta for the five 
weeks ending the 14th inst. totalled £61,925. against £46,268 last 
year, and from April 1 £526,642, against £410,000. The Oouncil 
decided without discussion to abandon the suggested acqu'sition (1 
Charing Oross railway station and of Hunger ford Bridge for the 
pu of carrying the tramways acroes the Thames. The Chairman 
of the Highways Committee stated, in reply to questions, that thu 
covered tramoars earned on the average 114 per car mile more thau 
the other cars, representing a difference per car of about £4 per week. 
Tramway fares to the amount of Id. or Ad. can now be psid on the 
London County Council's system by uloid disos, which are to be 
obtained iu quantities of not less than 5e. in value. 


Londen Traffic Commission.—At a conference between the 
Ohairmen of Oommittees of Lords and Commons and the pirlia- 
mentary agents, Lord Balfour announced, with reference to the intima- 
tion of the Board of Trade that the London tube schemes would not 
be taken until the report of the London Traffic Commission was 
presented to Parliament, that the Committees did not feel inclined to 
decide what would be done with those schemes until Parliament had 
had an opportonity of considering the report, The London Traffic 
Commissioners will meet on Thureday, Feb. 8, to farther consider their 
report, but it is not anticipated that the report will be paue in the 
hands of the Government before the end of March. The Parliamentary 
Committee of the Westminster City Council recommend that, pending 
the fiading of the Royal Commission on London Traffic, it is necessary 
for the Oouncil to secure a right to be heard agsinst any Bill proposing 
to construct a new railway which does not contain ad: quate protective 
clauses. The oommittee's report referred to the Waterloo Railway 
Bill; the Charing Oroes, Euston, and Hampstead Railway Bill; the 
Central London Riilway (New Lines) Bill; the Great Northern, 
Piccadilly, and Brompton Railway Bills (Nos, 1 and 2) ; the Hammer. 
smith, O.ty, and the North East London Railway Bill. 


Rhondda, —At the adj urned public meeting held to consider the 
Bil; which the Urban District Council propose to promote, the clerk 
explained in regard to the tramways that the C unoil was not going to 
pledge the rates to the extent of a single penny. The scheme pro- 
vided for the leasing of the tramways to a compeny for a period of 
42 years, On their part the company undertook to equip and oom. 
plete the tramways to the satisfaction of an engineer to be appointed 
by the Council. It was not obligatory upon the company to carry out 
any street oes neither was it obligatory on the part of the 
Council to do so. The total rental paid by the company would be 
22,250 per annum. The lesse would contain a clause that in the 


event of failure on the part of the company to carry out any of the 


at 
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provisions of the lease, the Council would be in & position to determine 
the lease after giving three monthe’ notice, at the expiration of which, 
if the company failed to remedy any breach, the Oounoil would be 
entitled to take possession without paying any compensation what- 
soever. The Oouncil would have precedence over all debenture hold-rs 
on the undertaking. At the expiration of 42 years the Council c:uld 
purchase the tramways at an amount to be fixed by agreement or by 
arbitration, or re-lease the tramwsys for another period of 21 years, 
The lessore would have to keep the tramway for 42 years, otherwise 
the Oouncil would enter into possession without the payment of any 
compensation wbatsoever. The company would have to deposit 
£10 000 with the Council as security for the due performance of the 
agreement entered into, Eventually the Bill was approved. 


Halifax.—A Gilbertien situation has been oceasioned by the refusal, 
as represented by a meeting in the Mechanics Hall, to endorse one 
section of the Oorporation’s parliamentary Bill. The Oouncil, under 
powers previously obtained, have partly constructed a tramline on the 
fist from Salterhebble Hill towards West Vale. Under their present 
Bul they desired authority to connect this up with the existing tram- 
way at Salterhebble, Why parliamentary authority to do this was not 
previously sought is explained by the fact thet at that time the Oor- 
poration intended continuing the S.lterhebble line to West Vale via 
a proposed lift tramway at the Dudwell-lane steep. Under this 
scheme, somewhat after the fashion of the Scarborough cliff tramways, 
the cars were to descend or ascend on a platform carriage and be 
deposited on the connecting metals to resume their journey. The 
opposition brought to bear against this scheme on the ground of the 
uncertainty as to its safety caused it to be abandoned. The Corpora- 
tion, on their part, claimed that there would be less risk attached 
to it than would be involved in the adoption of the alternative 
scheme of providing a connection via the steep and curving 
route of Salterhebble Hill. With this latter scheme now also con- 
demned by the ratepayers the Town Council are in the dilemma that 
they have a length of line constructed in the Valley.road with the 
only possible method of connection left them eliminated from their 
Bill There is a feeling among some members that there should be 
an appeal from the limited body of ratepayers gathered at the Mechanics’ 
Hall by a poll being taken of the ratepayers generally. Should this 
appeal be made the ratepsyers will probably be asked to reverse, ia 
addition, the amendment rejecting the intended tramway extension 
from West Vale to Elland. 


LIGHTING AND GENERAL. 


Southend. —An extension of street-lighting by arc lamps at a cost 
of £128 has been agreed to. 

Bexhill. —Sanction has been received for the borrowing of £3,400 
for electric supply purposes. 

Blackpool —The electrical engineer has been asked to report upon 
the charges for current made to private consumers. 

Rochdale.—4Àn enquiry has been held into the application of the 
Corporation for sanction to borrow £42,500 for electric supply exten- 
sions, 

St. Marylebone.—The Council will join the other boroughs in their 
opposition to the various proposed Bills which relate to the supply of 
electricity to the borough. 

Cardiff.—Up to the present the Post Office telephone exchange is 
situated at the docks branch post office, and arrangements are now 
being made to transfer it to the head office. 

Coventry.—The Corporation have experienced in the last three 
years an increasing demand for electric motors, Three years ago the 
extent of those in use was ander 100 h.p. ; now it is oven 1 000 h.p. 

Buxton. —The Urban District Council have decided to charge 5 per 
cent. for the engineer’s services in cases where he is asked to specify 
and superintend wiring of premises, if it is agreed that he should do eo. 

Swansea.—It was stated at the last Town Council meeting that 
unless electric light was installed at the market the Oorporation could 
not hope to get the £4,000 a year from the market plus interest that 
the late lessee used to pay. 

Wakoefield.—At the meeting of the Oity Council on Tuesday next 
it will be proposed that application be made for sanction to borrow a 
further sum of £18,000 for the purposes of extensions im connection 
with the electricity undertaking. 

Electrical Exhibition.—The County of London Electric Supply 
Toa pany announce that an electrical exhibition will be held at 118 to 
122, Holborn, E. C., from March 20 to April 5, both days inclusive, 
Fall particulars appear in another column. 

Hammersmith. —The premises of six additional consumers, repre- 
senting a maximum of 67 8 c.p. lamps, have been connected to the 
mains; five contumers have been disconnected. The present number 
of consumers taking current from the mains is 1,554. 

Westminster Electric Supply Co.—The directors recommend, 
subj-ct to audit, a dividend at the rate of 15 per cent, per annum (less 
income tax) for the half-year ended Dec. 31, payable on March 1 next, 
making, with the interim dividend already paid, 14 per cent. for the 
year, 

Bridlington.—At Wednesday's meeting of the Town Oouncil 
Oouncilior J. V. Mainpriza seid that within a few days it is hoped 
that electricity will be supplied to private consumers. It was decided 
to give notice to the gas company to terminate the public lighting 
contract. 

Hastings.—At their last meeting the Town Council threw out a 
recommendation by & committee, who advised that consent be given 
to the Pcstmaster-General to place an overground telegraph line 
along certain streets, on condition that the poles used are painted green 
pnd repsinted that colour once in every three years, ' 


Hampstead.—The Borough Council have decided to lay mains for 
the supply of electric current in Fordwych-road and in Elsworthy- 
terrace, and, in order to provide for the probable additional demand 
for electric current during next winter, to purchase seven transformers 
and supply new feeders and additional distributors in various roads, at 
a total cost of £1,348. 


Chertsey.—The R wal District Council have assented to the Woking 
Electric Supply Company's extension provisional order, from which 
Ohobham dis'rict will be eliminated. The Ohertsey Urban District 
Council have passed a resolution approving of the application of the 
Woking Electric Supply Company to extend their provisional order to 
the urban district of Oherteey. 


New Branch.—We are informed that the Union Electrio Company, 
Limited, 151, Q 1een Viotoria-street, E. O., have decided, in view of the 
inoreased demand for their dynamos, motors, aro lampe, meters, and 
switchgear in the Tyne, Wear, and Tees districts, to open an office at 
43, Grainger-street, Newcastle-on-Tyne. This office will be under the 
direction of Mr. James Gilman. 


Steck Exchange.—The Stock Exchange Committee have ordered 
the uudermentioned securities to be quoted in the official list: Oom- 
mercial Oable Company’s farther issue of £29,000 sterling 500 year 
4 per cent. debenture stock (redeemable) ; Eimuadson’s Electricity 
Oorporation’s further issue of 10 000 6 per cent. cumulative preference 
shares of £5 each, fully psid, Nos. 70,001 to 80,000. 


Brighton.—An underground cable is to be laid from the Hove 
borough boundary in Lansdowne-road to the Holland-road charch, at 
an estimated cost of £182. 13s. 9d. Mr. Wright is retiring as oon- 
sulting engineer and manager of the Corporation amay department 
on April 19, 1905. The amended draft ment for the supply of 
eleotiicity to the parish of Aldrington has approved, 


Launceston. — At the lest Town Council meeting a letter wes read 
from the manager of the Electric Bupply Corporation steting that the 
work at Launceston had not been lost sight of, but the work they 
had already in band in other towns called for immediate attention. 
He was not able to fix a date for the commencement of their work in 
Launceston, but he hoped to see it in full swing within the next 
12 months. 

London Gezette.—4A first and final dividend of 84d, in the £ has 
been declared in the estate of Charles Manners Downie, electrical engi- 
neer, 4, Bloomsbury-street, London, and Heathville-road, Crouch Hill, 
Middlesex. A notice appears of intention to transfer the undertaking 
authorised by the Runoorn Electric Lighting Order, 1899, to the Mersey 
Electric Supply Company, Limited, Oentral Buildings, North John. 
street, Liverpool. 


Catalogues—How and Where te Place Them Abroad.—There 
can be no more important question to the British manufacturer than 
the effective placing of his catalogues abroad—without unnecessary 
waste or expense, Some assistance to manufacturers on this point has 
long been needed, aud we are glad to see that a system has been 
organised by Messrs. Pitt and Scott, Limited, 25. Oannon-street, 
London, E.O., who will send their explanatory booklet free on appli- 
cation. 

Arbroath.—The Oouncil have obtained from the Board of Trade 
delay of three months. It will be remembered that recently the Board 
of Trade intimated to the Council that it was their intention to revoke 
the order forthwith. Their reason was the delay between the Oouncil 
and an electric light and power company in arriving at a settlement 
with a view to the company purchasing the provisional order obtained 
by the Council some years ago and proceeding with the installation of 
the electric light in Arbroath. 


Nynehead.—The electric light has been installed in the parish 
church and approaches, and the change from the old form of lighting 
by candle ie appreciated by all. What is more, this up-to-date form 
of lighting has in no way iuterfered with the charm of the interior of 
the church—one of the prettiest and most interesting for miles 
around—for the old candelabra have been fitted with sockets filled 
with porcelain candles with flame-shaped frosted bulbe. At first sight 
the fittings might be taken for ordinary candles, aud when the light is 
on the effect is very pleasing. Altogether there are 72 6.c.p lampe. 
Messrs. Stansell and Son, Taunton, were the contractors. 


Durham Collieries.—The Sunderland District Electric Tramways 
Limited, have arranged a contract for the supply of power to the 
important collieries in the county of Durham belonging to the Lambton 
Oollieries, Limited, managed by Sir James Joieey, Bart., M. P., with 
Mr. A Kirkup as chief mining engineer. It is proposed to use the 
power for hanling, pumping, ooal-cutting, lighting, and windin 
purposes, as well as for the engine worke at Philadelphia, which wil 
make these collieries one of the most up-to-date groups in the country. 
It is proposed to erect a large central power station on five acres of land 
at Philadelphia, from which the power will be taken to the collieries, 
and, in addition, the tramways, of which over 12 miles are fully com- 
pleted, will be supplied with the necessary power, as well as the 
supply of power for electric lighting in the urban districts of Houghton- 
le-Spring and Hetton.le-Hole, and the rural district of Easington, 
over which the company hae statutory lighting powers. Power will 
be availab e ata che»p rate for other collieries in these districte, as 
well as for manufactories, breweries, aud other works. The power 
station will be close to the pit's mouth, and the coal will thus te 
obtained a cheap rate, enabling the power to be produced u.ider the 
most advantag-ous conditions, and at a minimum cast to the oon- 
sumer. This contract has been arranged by Messrs. Harper Bros., the 
consulting engineers, London. Au immediate start is to be made with 
the conetruction of the power station. 


Finchley.—A letter from the West Finchley Ratepayers’ Associa- 
tion, containing a copy of the following resolution 3 at the last 
meeting of the association — That in the opinion of this association 1t 
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is very desirable that the books and accounts of the Electricity Oom- 
mittee be audited under the supervision of or by a duly qualified 
socountant"—has been referred to the Finance Committee of the 
Urban District Council. 


Huddersfield. —The ene electrical engineer’s last report shows 
that there was an increase of 21 consumers at the beginning of this 
month as com with December, and an inorease of 159 as com- 

ed with the number at the beginning of January, 1904. At the 
. of this month 140,161 lampe had been connected, as com- 
pared with 1,133 in December last, and an increase of 7,579 as compared 
with the number at the commencement of 1904, 

London County Council.—On Tuesday it was a to lend the 
Btepney Borough Oouncil £10,000 for electric light installation. 
Banction was also given to the 5 the St. Pancras Borough 
Council of £5,370 for electric light Installation. Applications by 
Mr. A. Roberts on behalf of the Chelsea Electricity Supply Company, 
Limited, for the construction of a generating station, aad from various 
renee electric supply companies to lay mains, etc., were agreed 


Erith.—With regard to the Bills of the Administrative County of 
London and District Electric Power Oompsny and the City of London 
Electric Lighting Oompany, Limited, to be promoted the next 
session of Parliament, 1t has beer decided that in the first instance 
Sir William Hart-Dyke, Bart., M.P., be asked to oppose the Bills in 
Parliament, and that the clerk ascertain from the neighbouring local 
authorities what action is proposed to be taken to further oppose the 


Mexioco.—The following applications are reported: by Señor Julio 
Jaume for the appropriation, for i tion, and for industrial purposes, 
of 3.060 litres of water per second from the River Tambaque, State of 
Sen Luis Potosi ; by Be nor Pedro Diaz Barreiro for the appropriation, 
for irrigation, and for industrial purposes, of 1,500 litres of water per 
second from the River Atoyac, State of Puebla; and by Senor Ituarte 


for the appropriation, for industrial purposes, of 1,500 litres of water 
second from the Rivers Monte Alto and Los Tachos, State of 
xico. 


Spennymoor.—The North-Eastern Railway Company receive their 
current from the generating station of the Northern Counties Elec. 
tricity Supply at p ae moor, and which is in close proximity to the 
railway station, e electric light has been installed at the railway 
station and ita signal boxes for some time, and has proved successful. 
In consequence, cables have been laid along the line for a distance 
of sbout & mile from the station, and four ag cabins have been 
equipped, and a large number of signal lampe along the main line and 
the sidings have been converted into electric lamps. 

Kettering.—The electrical n oral report for December contains 
the following figures: Total applications to Dec. 31, 129; total con- 
sumers connected to Dac. 31, 123 ; number of consumers connected 
during month, 14; number of 8-c.p. lamps or their equivalent con- 

during month, 855; total number of 8-c.p. lampe or their 
equivalent connected to Dec. 31, 1904, 8,030 ; total brake horse-power 
in motors connected to Dec. 31, 1904, 100; total unite generated 
d month, 22,614; coal consumed, 49 tons 6 owt. ; estimated 
ju ty of coal saved by refuse destructor during month, 71 tons 
owt. 


New Shipbuilding Yard.—The Oity Council of Sydney, Nova 
Scotia, will, it is anticipated, this week decide upon a grant of 
250, 000dol. towards the construction of a steel shipbuilding yard at 
the port. The Government have already decided to contribute 
100, 000dol. to that purpose, and as soon as the city grant becomes a 
fact, a company, of which Mr. J. A. Burchell is the president and 
Mr. W. Hayes, Sydney, N. S., is the secretary, will oall for contracts 
for plant sufficient for the complete construction of one 15,000-ton 
steamer per year. The company will also build a floating dry dock to 
accommodate 8 000-ton steamers, and they will keep a wrecking steamer 
stationed at the port. 

Burnley.—The borough electrical engineer (Mr. Birkett) and two 
of his staff were very severely damaged by 600-volt shocks on 
Friday last. Some trials of an electrically-driven air-compressor were 
being made before the Electricity Committee, and an accidental 
contact between the metalwork of this compressor and the tramway 
volt ge was made, which metal caused theaccident in N The Guar- 
dians propoee to epply for sanction to borrow £1,100, to be repaid in 
15 years, to defray expenses in connection with electric light station, 
water-tank, and improved works of water supply to the workhouse— 
namely, electric lighting worke, £567, being excess of expenditure over 
amount (£8,806) previously sanctioned. 

Thames Conservaney. — The Parliamentary Oommittee have 
reported on a number of Bills which have been deposited for the 
ensuing session of Parliament, including that promoted by the City of 
London Electrio Lighting Company for an extension of powers. By 
this Bill power issought to supply electrical energy to certain riverside 
portions of the counties of London and Kent. Olause 2 provides that 
the provisions of Section 14 of the schedule to the Electric Lighting 
(Olauses) Act, 1899, shall apply to the laying down and placing of any 
cables or other works in, through, under, along, or across the bed and 
foreshore of any river. Olauses 16 and 17 provide that any cables, 
pipes, or wires under or across any tidal water shall be placed at such 

or height as the Board of Trade may require, and that any works 

high-water mark shall not be commenced without the consent of 
the Board of Trade. Ia consequence application will be made to the 
promoters of the Bill for an undertaking to make the amendments 
required by the Oonservators. In the event of the same not being 
given, a petition is to be presented against the Bill. 

Shorediteh.—The Lighting Committee have reported that in their 

inion it is to instal additional plant at Whiston-street, 

there is a vacant space for both boilers and engines, and that in 
view of the period which must elapse between the time when the 
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extensions were approved and the time when the plant was installed 
and set to work, specifications should be prepared and tenders invited 
for the foliowing alternative schemes: two steam turbo.generators, 
each of 1,000 kw. capacity, with all necessary condensers, pumpe, 
boilers, superheater, ateam and water pee switchgeer, balancer, and 
underground mains, at an estimated ooet of £37,000; two steam 
turbo-generators, each of 1,500 kw. capacity, with all n plant 
and necessaries as in scheme A, at an estimated cost of £46,000. The 
committee, with a view to having the fullest information in reference 
to the type of engipe it is proposed to adopt, especially as regards the 
avoidance of vibration nuisance, suggested that they should be autho- 
rised to visit three of the prinoipal stations in the country where steam 
turbo-generators have been in use for some time. The report was 
adopted at the last Oouncil meeting. 


Spain.—Senor D. Emilio Rodiequez has obtained a concession to 
take from Segre river, in the province of Lerida, water giving 4,356 h.p. 
Bimilar grants bave been obtained by D. Iquacio Coll y Portabella and 
D. Julio Bielsa y Permu, of Barcelona; D. Julian Bosque and D. 
Antonio Ferrer, of Ollana, Lerida; and D. Miodesto Obillido, Toledo. 
Other appliestions are before the Government—viz., by D. A 
Iza, of Bilbao; D. Juan Ayastusy, Ma uie ; D. Victor P 
Larmube, Sin Sebastian ; and D. Iquacio Romano y Buari, of Baroelo 
who propose to derive elestric power from various rivers. It ie «proposed 
to form an electric supply company at Navia, with a capital of 190,000 
pesetas, to exploit a similar concession obtained by D. Mariano Luino, 
and to light La Oaridad, Valdepares, El Franco, Balave, Tepla; 
Serantes, Barros, Figueras, Oastropol y Vega de Ribadeo. The Hydro- 
EKleotr io Company of Pindo at Coruna has now started two works, one 
for the manufactare of carburate of calcium and one for generating 
electric power. The current is transmitted from the latter to the 
former by a high-tension cable at a voltage of 10,000. 


Battersea.—The Oouncil have adopted a report with reference to 
the extension plant required at the central electric generating station 
to deal with the demand for the supply of electrical energy in the 
winter of 1905.6 stating that the electrical engineer has advised them 
that the plant at present installed at the station is capable of dealin 
with 1 990 kw. (the maximum load on tbe station this winter 1 
to 1,400 kw.), and that it is probable that the demand for next winter 
will easily reach 2 000 kw. It is, therefore, essential that orders for 
the following additional plant and for the execation of the following 
works should be given without delay, so as to provide a sufficient 
reserve of plant, as in the event of a breakdown in one of the larger 
machines st the station great difficulty would be exnerienced in 
keeping up the preesare: one 750 kw. turbo-generator, £4 700; con- 
denser with valves, £225; three watertube boilers with fittings, 
automatic stokers, inclading brickwork, £3,850 ; pipework in oonneo- 
tion with turbo, boilers, and condenser, £1,400; two switohboard 
panels for feeders and generators, instruments, eto., £300 ; meter for 
pension 225; cables for generator, £86 ; one motor-driven pump 
or condensing water, including pipes, starting switch, eto., 21.300 ; 
one boiler-feed pump, £150; valves for main steam line, £200; 
foundations for turbo and pump, to be carried out by Works Depart- 
ment, and chequer plating, £400 ; one Green’s economiser with brick- 
work, £650; contingencies, £472; alteration to pipes in river, 
£1,500; office charges, £742. We understand that the n 
plant is to be procured and the n works carried out at an esti. 
mated cost of £16,C00, and aleo that itional feeder cable, etc., be 
provided at an estimated cost of $2,100. Mr. W. Rines has been 
appointed one of the representatives of the Council upon the executive 
committee of the conference (the Law and Parliamentary Committee 
are to nominate the other representative) dealing with the opposition 
of private Electricity Bills affecting London areas. It bas been referred 
to the executive committee to consider the advisability of inviting the 
co-operation of authorities outside the county of London affected by 
these Bills. 

Handsworth.—A oe station is being constructed on a site 
55 tation. A considerable length of mains has 
already been laid, and it is anticipated that the whole electric suppl 
scheme will be in full working order by Midsummer. Dr. A. B. W. 
Kennedy is the Oouncil’s consulting electrical engineer. Handsworth 
is a very scattered district, and on this account the oost in regard to 
mains will be rather higher than in many places, It bas an aree of 
3,647 acres, with a population of over 60,000, and stretches from 
Hockley Brook to the boundary of West Bromwich. The Council 
will, . to do so, light the main arteries 
of the district by electricity. The scale of charges for private con- 
sumers has not yet been settled. The length of tramway between the 
New Inns and the nacuy of West Bromwich belongs to the urban 
authority, who have leased it to the tramway company. This line has 
already been electrified by the Conucil, and by the terms of the lease 
the Council have the option to supply current to the company. The 
Birchfield-road steam tramway system will shortly belong to the 
Council, and the electrification of this route will be only a matter 
of time. The Council have secured an excellent central site in Piers- 
road. A railway siding has been made to join the loop line from Soho 
Station to the Soho Pool goods station, so that coal can be conveyed 
straight into the bunkers at the works. The total cost of the under. 
taking will be about £45,000. The generating station will contain a 
large engine-room and boiler-house, a battery-room, stores, general 
offices, and workmen's rooms. The coal bunkers and the boilers will 
be in the lower level. The firet floor will contain a meter-room, 
drawing office, committee-room, bath and lavatories, and spare rooms. 
There will be two ventilating tcwers and a stack 160ft. high. The 
system of supply to be adopted is the continuous-current -wire 
system, with lamps working at about 240 volts. The dynamos will be 
driven direct by steam-engines, and a battery of accumulators will be 
provided for the purpose of supplying energy during the night time 
and at other periods of light load. Orders have been for 120 
arc lamps, the standards of which will be placed 66 yards apart, 
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880. An improved insulated roller contact block for electrical 
$81, 


892. 


401. 


406. 


410. 


446. 
493. 
513. 
513. 


521. 


S22. Improvements in and relating to electric oil switches. 


834. 


535, 


671, 


PROVISIONAL PATENTS, 1905. 


JAN. 9. 


traction. William Ainsley, 2, Atherton-street, Darham. 

Method of and means for electrically lighting-up street 
and other gas-lamps whose burners are beyond reach 
of hand William Pare, 11, Burlington-chambers, New- 
atreet, Birmingham. 

Improvements in controlling the luminosity of electric 
lamps and their consumption of eleotric current. 
Frances Alice Hunter, Rockchff Hall, near Flint, N. Wales. 

Improvements in means or apparatus for controlling 
electric and other circuits. George Harrison, 11, South- 
ampton-buildings, Uhancery-lane, London. (The Albert and 
J M. Anderson Manufacturing Company, United States.) 
(Complete specification.) 

Improvements in under-running current collectors for 
electric railways. The British Thomson-Houston Company, 
Limited, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in thermal-eleotric out-outs. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Klectrio Company, United States.) 
provements in and relating to electric heaters. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
a pes (The General Electric Oompany, United 

tates. j 

Improvements in electric switches. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

Improvements in electric resistances. The British 
Thomson Houston Oompany, Limited, 983,  Cannon- 
robe ie (The General Electric Company, United 

tates. 

Au improved electrical hydro-pneumatio governor for 
marine engines. Rodolphe Jean William Grasset, Palace- 
chambers, Westminster, London. (Complete specification.) 

Improvements in or relating to electrio insulators. 
Benary Julius Trautmann and James Lloyd Ooppiog, 111, 
Hatton-garden, London. 

Improvements in or relating to electrio switohes. Henry 
Julius Trautmann and James Lloyd Coppiog, 111, Hatton- 
garden, London. 

Improvements in or relating to singlo lines of railway 
on the electric staff or other electric systems. Oharles 
Mark Jacobe, 70, Ohancery-lane, London. 

Improvements in arc lamps. George Blackford Bryan, 
46, Linooln’s-inn-fields, London. 

JAN, 10. 

An apparatus for testing and indicating the intensity 
of electric currents in cables or other conductors. 
Wilfrid Branfield, Bank-buildings, George-etreet, Sheffield. 

Improvemonts in or relating to apparatus for measuring 
the strength or intensity of electric currents. Otto 
Titus Blathy, 111, Hatton-garden, London. 
speaifieation.+ 

Improvements in and relating to electric generators, 
Philip Dawson, 1, Queen Victoria-street, London. 

Improvements in alternating - current commutator 
motors. Arnaldo Paolo Zani, 18, Southampton - buildings, 
Ohancery-lane, London. (Complete specification.) 

Improvements in seoondary batteries, Pierre Meusnier 


and Guillaume Mounier, Norfolk House, Norfolk-street, 
Strand, London. 


(Complete 


The British Thomson - Houston Company, Limited, 88, 
Oannon-street, London. (The General Electric Company, 
United States.) 
Improvements in electric meters. The British Thomson- 


Houston Company, Limited, and Frank Holden, 83, Oannon- 
atreet, London. y 
AN, 11. 


Improvements in or relating to electric railways and 
trains. Henry Courteen, The Homestead, Mill End, 
Rickmansworth, Herts. 

Improvements in twin or double carbon aro lamps. 
Veritys, Limited, and Frederic Stanhope Worsley, 11, 
Burlington-chambers, New-street, Birmingham. 

Improvements in and relating to the lighting of electrical 
lamps by a self-connecting pole, John Smith, 68, West 
Regent street, Glasgow. 

An improved electric switch or out- out. 
100, Wellington-street, Glasgow. 

A method of and apparatus for indicating or checking 
the effüiodieney of electric train or ear driving. William 
McLellan and Charles Hesterman Merz, Norfolk House, 
Norfolk-street, Strand, London. 


JAN. 12. 


John Maclean, 


605. An improved method of separating bodies capable of 


being magnetised from others with which they are 
associated. Henry Ernest Bennett, James Rodda, and 
5 Henry Rule, Mayfair Villa, Eny's-road, Oamborne, 
- Oorn 


Improvemente in portable electric drilling machines. 
John Maclean, 100, Wellington-street, Glasgow. 


617. An improved construction of splicing ear for electric 


618. 


189. 


791. 


955, 


956. 


1004. 


1009. 


. Improvements in trolley heads for overhead 


trolley wires or the like. Thomas Ernest Raymond 
Phillips, 1, Brosd-street-buildings, Liverpool-street, London. 
An improved method of ocontrolling the feeding 
mechanism of electric arc lamps of the open and 
enclosed types. Walter John Fry, 66, Tubbs - road, 
Harlesden, London. 
JAN, 13. 


Automatic current feeder for electric railways, Richard 
Duckworth, Henry Duckworth, and David Kerr, 45, Lower 
Bank-road, Fulwood, Preston. (Oomplete specification. ) 


. Improvements in and relating to electric incandescent 


lamps. Sydney Heathcote Penning, 1, Heath - villas, 
Plumstead Common, Londen. 

Improvements in electric transformers for high-tension 
currents. Hermann Heinicke, 3, Upper Vernon-street, 
London. (Complete specification.) 


. Improvements in and relating to reverse-curront eloo- 


trio cut-outs or circuit breakers. The British Thomson- 
Houston Company, Limited, and Edmund Basil Wedmore, 
83, Oannon-street, London. | 

JAN. 14. 

Improvemonts in alternating-ourrent electromagnets. 
Arnaldo Paolo Zani, 18, Southempton-buildings, Chancery- 
lane, London. (Complete specification.) 

Improved manufacture of accumulator plates. Arthur 
George Bloxham, Birkbeck Bank-chambers, Southampton“ 
builaings, Ohancery-lane, London. (Ferdinand 
Polzeniuaz and Robert B. Goldschmidt, Belgium.) 

Improvemonts in the electric heating of electrically- 
propelled vebieles. The Union Elektricitáts-Gesellschaft, 
85, Uannon-street, London. (Date applied for under Patents 
Act, 1901, Jan. 16, 1904, being date of application in 
Germany.) (Complete specification.) 

Improved oconstruction of electric fuse or out out 
apparatus, Anthony Bernard Tubini, 173, Fleet-street, 
London. 

JAN. 16. 


A new or improved apparatus for condensing steam 
and producing or gonerating electricity. Edouard 
Laurent Oelestin Mollard and Gerard Festherstone Griffin, 
35, Ohancery-lane, London. 


Improvements in electric storage battery negativo-pole 
plates. Alfred Julius Boult, 111, Hatton-garden, London. 
(Edward Wanton Smith, United States.) (Uomplete specifi- 
cation.) 

of 
electrical traction. John Alexander Orme, 46, Lincoln’s- 
inn-fields, London. 

Improvements in or relating to apparatus for indicat- 
ing consumption of electric energy and loss of current, 
Fritz Wieland, 111, Hatton-garden, London. (Complete 
specification. ) 

JAN, 17, 

A new electrical immovable contact breaker and switch 
for ignition purposes on petrol motors, oil and gas 
engines. Rowland Hughes Jones, Vronlaulog. Oolwyn Bay. 

Improvements in electrical measuring instruments. 
Frank Conrad, Westinghouse- building, Norfolk-street, Strand, 
London. (Date applied for under Patente Act, 1901, Jan. 20, 
1904, being date of application in the United States.) (Com- 
plete specification.) 

Improvements in apparatus for producing high-potential 
electric discharges, particularly for igniting the 
charge of an internal-combustion engine. Arthur Harold 
Nicholson, Birkbeck Bank-chambera, Southampton-buildinga, 
Ohancery-lane, London. 


Improved construction of electric fuse or cut-out 


apparatus, 
London. 

Improvements in and relating to electric motors. Marius 
Latour, 7, Southampton-buildings, Chanocery-lane, London. 
(Date applied for under Patents Act, 1901, Jan. 18, 1904, 
being date of application in Franoe.) (Oomplete specification. ) 

Vapour electric apparatus. Alexander Churchward, 33, 
Oannon-street, Lor don. (Date applied for under Patents Act, 
1901, Jan. 18, 1904, being date of application in United States. ) 
(Complete specification.) 

Improvement in vapour electric apparatus. Samuel 
Ferguson, 83, Caunon-street, London. (Date applied for under 
Patente Aot, 1901, Jan. 18, 1904, being date of application 
in United States.) (Complete specification.) 

Improvements in vapour electric apparatus. Howard 
Irving Wood, 83, Cannon-street, London, (Date applied 
for under Patents Act, 1901, Jan. 18, 1904, being date of 
application in United States.) (Oomplete specification. 

JAN, 18. 

Improvements relating to dynamo»eleotrio machines, 
William David Seton Brown and Arthur Greenwood, 6, 
Breams-buildings, Ohancery-lane, London. 

Improvements in electrical connections for 
batteries or accumulators. Ohaimsonovit: Prosper Elieson, 
7, Southampton-buildings, Chancery-lane, London. 


Anthony Bernard Tubini, 173, Fleet-street, 
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907. Improved semi-portable electric hand lamp. Harry Willis, 
260, Stapleton-road, Bristol. 

901. Improvements in electric switching apparatus. John 
Leemann, 115, Fore-street, London. 

1015. Improvements in electrical accumulators or storage 
batteries. Antonio Galanti and Redmond Barrett, 4, South- 
street, Finsbury, London. 

1017. Improvemonts in apparatus for the electrolytic treat- 
5 ef gases, Axel Larson, 4, South-street, e 

ndon. 


1022. Improvements in electric switches. John Cox Dear, 40, 
Uhancery-lane, London. 


JAN. 19. 

1065. Improvements in incandescent electric light bulbs. 
Martin Charles Burt, 7, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

1072. Incandescent electric lampe. Royal Gerow and George 
Hilliard Gerow, 4, South-street, Finsbury, London. (Com- 
plete specification. ) 

1079. Improvements in electric distribution systems, applic- 
able more especially to systems employed in train- 

. Hghting. Allgemeine Elektrioitita- Gesellschaft, 85 Oannon- 
street, London. (Date applied for under Patents Act, 1901, 
Jan. 20, 1904, ae date of application in Germany.) (Com- 


plete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Feb. 9, 


1904. 
1106. Electric incandescence illuminating apparatus: Francis. 
8449. Electric clocks, Campiche. 
4772. Controlling alternating-current motors. British Thomson- 
Houston Company, Limited. (General Electric Company.) 
4773. Controlling alternating-current motors. Britieh Thomeon- 
Houston Company, Limited. (General Electric Company.) 
0118. Transmitters suitable for wireless telegraphy. Marconi's 
Wireless Telegraph Company, Limited, and Gray. 
5146. Dynamos and electric motors, with a view to prevent- 
ing or lessening sparking at the brushes. Armistead. 
6296, Electric fuses aud fuse-boxes. Davies. 
6402. Electric insulating compositions. British Thomson- 
Houston Company, Limited. (General Electric Company.) 
6433. Electric switches, London Electric Supply Corporation, 
Limited, and Partridge. 
6585. Saddle for carrying electric eables. Sharp. 
6000. Manufacture of cement for use in electric lamps and 
for other purposes, C. emin son Electric Lamp Attachment, 
Limited, and King. 
e606. Appliances for the manufacture cf conduits for electric 
cables. Sutton and Gregson. 
7489. X-ray apparatus. Gaiffe. 
10119. Method of and means for adapting "electrico candles" 
to sconces and the like. Regnart. 
14933. Mode of protecting life from the "live-rail" danger 
on electric railways. Curwen. 
20010. Holder for incandescent electric lamps. Regnart, and 
Hunter Electric Candle Lamp Oompany, Limited. 
29653. Electric motors. Soa Bros. and Oo., Limited. (Siemens- 
Schnekertwerke G. m. b. H.) 
25072. Protection of conductors and insulation of flexible 
coords for electrical apparatus. Galsworthy. 
90969. Coils for electromagnets, solenoids, and the like, Sipe. 
27348. Electrical switches. Eason, 
27587. Vapour electric apparatus. Wood. (Date applied for under 
International Convention, Dec. 17, 1903.) 
27705. Alternating-current electric motors, Lamme, (Date 
applied for under International Convention, Feb. 27, 1904.) 
27713. Process for the formation of incandescence bodies for 
electric incandescence lamps. Thompeon. (Deutsche 
Gasglühlicht Akt.-Ges, (Auergesellschaft).) 
87714. Electric incandescence lamp with incandescence body 
fused in the conducting wires. Thompson. (Deuteche 
Gasglühlicht Akt.-Ges, (Auergesellschaft).) 


COMPANIES' STOCK AND SHARE LIST. 


Name. As Laat price 
Commereial and Industrial.— £ g 
verser vf 5 cent. Cum. Pref., Nos. 1-70, 000 1 td 
—— c. Cum. Pref. Shares, 1- 125, en = 15/32 9/16 
Bettish Insulated and od Helsby Cables, Ord., 1-100, 000 — 8.54 
——C 6 per cent, Cum. Pref., 1-100, 0000ł(c: .. 0... — 81-52 
— — 44 per cent. Mortgage ‘Debentures .............- 100 . 101-104 
British Thomon- Houston Co., 44 per cent. lst Mort. Deb. 
* a ned / x E OEST 100 . 101-103 
British Blec. and Manut., 6 per cent. Pret, 
275,001-375,000 0ͥ0 „ 6 = 8 ak 
—— 4 per cent. M Debenture Stock ........ 9 - 
Brush Hestia Enginewting, Ordinary, Noe. 1-105,731 .. 283 .. AE 
— Non. Oum., 6 pera = m „ 8 wm 38.85 4 


Edw e ni pete NE 2-0 100 74-77 


Name. Amount Last prios, 
£ 

Osllender's Cable, Debentures ("R 9990000009006 00909500000090 ep Oh 195 
— ENSE: per oent. i7. a ERE SRT A RR PAAR - tid 

Orom And DO, . — $ 2 2 

— § cent, Debentures..................- ee yd» ar s 98 

Bdison an Swan United, 1 1-89,261 ........ 5 . ii 

“A” hares, 01-017, 139 eeaccece 6 os l- 4 

r 3000000000 100 . 79-84 

1 4 per cent. Deb. Stock, Re.... 100 .. 77-82 
Blectric Construction, Limited, Nos. 1 to 112,100 ........ 8 = Ml 

— 7 per cent. 1 ee % „ „6 6% ce ae „„ 6 2 e 81 2 

——— 4 per cent. Perp. Ist Mort. Deb. ................ æ 97.99 xd 
Ferránti Limited, 5 per cent. 1251 Mort. Deb. Stock, Eoi: 100 . 

General Electric pany (1900), 6 cent, Oum. Pref... 10 .. 94.10 
—4 cent. 1st Mort. Deb. Btock ..............-. .10 — 91-96 

W. I. ey’s cont’ Ste ore „ Ordinary ............ M" ; e 104-11 
„CCC 5 239 = bile 

India Rub goce Percha, a rand Telegraph Works .. 10 œ 1516 

A per cont, Debentures AA o Kelas ~ 100 - 10.101 
Parker, 08. , Limi 6 6 „ „% „%% „6% „6 6% „% „%%% „% % „%% % 6% 666 6% ee eae as 
Telegraph m E ee 12 . 

Heetrie 1 and Supply.— 

Bournemouth and Poole, Ordinary .................... - 1. 121 
1 ver oent. Cum. Pref., 7,501-15,000 . ss... U a 10 

6 per cent. Cum. Becond Pref, 15 001-22,500 ises 10 ous 12 

r cent. Debenture Stock. Rd.... 100 — 103-106 

Bromley (Kent) Hlectric t and d Power Co. Miwon iets § .. 5 "i 
—— 1 per cent Pe De ture Stock, Red.°°........ 100 . ‘101-1 

Pome and Kensington, Ordinary...............-. ae D ~ ]10;1l 

Calcutta ra oent. Preference 2 6 0% „% „ Nos. 1. 60,000 — A = Es 

cu Corp. , Ordinary, Nos. - 

—— Nos. 60 60,001 B. 800 S cos sidan OX VERRE ~ 8 — Ój 
Cambridge Electric 2 4 8 Ltd., £10 Ord. 8 . 12,1 
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per cent. 2nd Debentures Prov. Certa. ........ 100 .. 107-110 

— ô per cent. Cum. Fro“ .. € - 

"1 per cent. First Mort. Deb..................... = — 106-108 xd 

Blectric Lt. & Tractn. Oo. of Aust., Ld.,6 p. o. Om. Pl., 1-50, 000 6 221 

cent. Dobent ure Stock, Red. .............. is 

Folkestone Electric Suppl Ltd. Nos. 1-10, 000 5 a 

44 per cent. First Deb. Stock, Red eS = 102-106 

Havana Electricity, Limited, 1-15,000 ... uu 4 10 94-104 

Howe Electric Lighting, Limited, Ord.. 1-13,000 .......... 6 — 778 

Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 100.102 

Kalgoorlie Electric Power and "Light! ng, Limited, 6 per 

cent. Cum. Pref., Freer tng „ i 1855 p 11115 
Kensington & ta ec. Ltd., Ord., . 
Kensington and Enightabet and Notting Hil), 4 pee 

cot, Sorento E aguda Ra, 1 BN 
Kidderminster an ec. an on, = 0$ 
London Blectric, Ordinary ................ ce eene eo no us Wu 21-24 

6 per cont. Pre. kzæ4æ. . 6 .. 59/16 5 13/6 

4 per cent. 1st Mortgage Debenture Stock, Bed... 100 ~ 9598 

Metropolitan Ordinar eec ne 10 œ 172. 
5 cent. Mortgage Debenture Stock .... 100 . 110-1 
——— 44 per cent. Cum. Prein. ͥ 8 r^ 
I per cent. Mortgage Debenture, Red. .100 . 

Midland Electric Power Dis., Ld., 44 p c. 1st Mort. Deb.. 100 92-95 

Newcastle-u eye Electric Bupply, Ordinary . s 0 owe 98-101 

Notting Hill Elect CORE CH CECE „% EE %%% %%% „% CEH COE CECE „% es 10 = 1048 
otting ectric 6 6% % %%% %% % %% % „%% „% % „ „ „6 6 0 es * 

4 per cent "First Most. Debs Nos. 1-500 (Reg.) . 100 102-104 

Oxford r] ? 1-96 ana LA 1, 6996956922222 2 * 6 e 3 100 
Te 1 s o i ü dina du 5 100 — 81 

Royal per oen 

Shares Mortgage Bebentures Vue Va d inae qd n ai E 100 . 100-102 

Smithfield Markete Electric Su Led, Ord., 1-12,000.. x 

80 4 cent, Debenture Stock ...... onc as se as noas 100 . 7 0 

Jou on, Ordinary een „ „ „% %% „„ % „ „%%% eee %%% %„%ꝙ—́ 9 * 9 eS =p 

South Metropolitan Electric Light and Power Oo., Ord... 1 .. ? 

— 7 per cent. Cum. Pref............................ 1. 1317/10 

——-— 44 per cent. 1st Mort. Deb. ...................- 100 .. 107.1 
ae Jan pho ne: 1904 ......... 101:30.080 PPP 5 — 133 u 

ames's Mall, Ordinary, (ww esc. ce eo es as ? k 

cm op —— OS 9.9 9.0 9.9 09 0 €.0 €.9 28 9.0 68 68 € € €.9 eo me 6 = 9 
— E D. uses uaa aed sens 5 da An 

| 0 a Ordinary, 8-30,007 e eee = 
„ per cent. ulaiiv ve e Preference, 60,001-80,000 : = 5 1451870 

Electric INA 
Anglo- C 1-950, 007 E = i us 
Perside 6 per cent. Debenture Stock, 1888 .. 100 . 140 145 
Auckland Elec. Trams., Ld.,5 p.c. 1st Mor. Deb. Stk., asd 100 . 104-105 
Barcelona Tramways, Limited, Ord., 1-20, 0 0 ũ᷑ III... 10 12-124 
5 per cenu um. Pref. shares, 1 10, 9000 es 10 .. 9-10 

——— 5 per cent. De E —— — ee 10 .. 39102 

—— — 4, per cent. Red. Deb Deb. Stock 100 .. 96-100 
Bath Elec. . Ld, Pref. Onde Shs., 75,001-1£0,606. 1 .. 11/16-13/16 

—— 9$ per cent, Cum. Pref. Shares, 1-59, S I. * 3˙1 
Belfast Street Tramways, Ord., 1-20, 0 .................. 10 .. 10,11 
Blackpool and Fleetwood Tramroad .. — — 13% 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ ~ 172 

——— § percent, Gum. . Nos. 1 75, 000 8 — 

British itish 00 cable Electric Railway Co., Ord. Def. . . . 100 . 100-105 
—— Ord Pref, ͤ ůͤw 8 100 .. 100-103 
—— Non. Cum. 6 per cent. Pref. .................... im 10104 Id 
z; per cent. 1st Mt. Debs., Nos. 1-6,250,0f SA each 10 pe 

—— 4) per cent. Vancouver Power Deb. ............ 100 — 097.100 Kd 

British Electric Traction Ord. 1-500,000 & 60,001-80,000 10 NM 
—— 6 per cont, Om. Pt, 30,001-50, 000 ~- 10 . llli 
— cent, 2n Deb, Stock 6808 468 66 64 468 685048 68 100 97-90 
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Name, Amoun? Last price. Hams, Apeld. Last price 
a" 8 1 Se 
Oldham, Aston, and Hyde Tramway, Ordinary. ..—— — os . 
Buenos Ayres and Belgrano Tram, Ord.,1-100,000 ~=- ,8 — — &4i s percent. Oum, Pref, . . . nee 10 15 
6 per cent. Om. Pf., 1-0, 0000 - 5 68.67 Perth liec. Tramways (W. A. Sper cent. 1 Urt. Deb. Sk. 100 — 104-1 
ap 6 Ber cent, Om. Pt., 1-27,500 — — — ~ — = = = ds Potteries Biectric fon ,001-40,000... 10 8.9 
15595 B per oma. Det: Stocks eos —— 2222 100 — 106-107 8 per cent. Oum. Pref., 1 „ a 59 
Prov. Oert. I paid IA. 5 p.c. Deb. St. Red. 100 am 101-104 per cent. Debenture Stock edam ue. es ue qM EM = »1 
Buenos 8 Blectrle 1 Trams., Ld. To) gee Deb. Stk., Red. 100 . 94-87 Seuth Hlectrio Traction and Power 
Calcutta e cent lst et rs — „„ m 02 950,000 Ordinary daa ILC 1 1 
per cen **99e«2592099206990090€ ee cent, Preference oases on an oe 
Cape Biecteic Tramways „Nos, 1-480,000 ............ -. a» ~- unn — C 533,095 4% per cent. Debenture Stock... Ic Ne. 100 pc. 
Ol of Birmingham Tramways, 5 per cent Pref, .. -5$ ipe 
3 . om 
— Â 4 — s Morven? n (isi). = 109 „ 201-104 KEleetrio Railways.— 
Colombo Hleotrio Tramways an S percent. i 
M e Debenture Stoc 2 102-104 Central London, Ordinary — — ~ ~ = = = ~= === = = — 100 = 101108 
Cork Hle elf argon dag“ ting Co. Hanes is : . 4 per cent. Pref. SS Be 8 Pag i = 
— per oen Uum. € em as (D ms Ou an GNO as as GRO an €D a . SO ao 99 me no ao OO ao no no OD on i 
— — r conb. Debentures Se OS 6-0 00 8 60 090 €-0 9 O cw GD aD 100 a 101-1 —— .o. Deb. Stock (Prov. Corte., fully paid). a | 100 xd 
Dublin U Tramways (1896), Ord., Nos, 1-60, — 19. 1 154 r oent. e dated Ordinary ~~ ~~~ 180 - 51 
Iaperial Am Wayt ga r- all ert " L ^" UUTTTZTIIICTa0 LI 117-10 
3 b. Deb Stock ..................~ all n 108-11 Liverpool Overhead, Ë er cont. Pret. es ne as necesse m lÒ w 10-104 
per oen e. b ‘and Lighting. Boer c. 100 10 
Isie of Thanet Mlectrio Tramw s and Light ing, Sper 6. 4 EREE e Debentures, Red., 1-1,700.. a T 101 
am. L] os. 50 VV € 8 3 ? oe — 
dil per cent. 3 5 00 me oe Prol sharin Electric 5 ol London, 5 per cent, " 971.880 
London United Trys.(1901),5 5 por oon, Ou. Frei... . 10 — 104-1 Waterloo and æ a e = — m e 100 . 9092 
4 per cent. 1st Mt. Db. Stock, Bed. ............ 100 . 104106 Tel de 
C ˙ .... T EI [anne toeea Tr 
— 5 per cent. Cum. Pref. ,! ;500,001-1,000,000 Mn. 1 * 31321 1/82 Nationa Telephone: pee E 100 — 10 1094 
— 45 r cent. Deb. Stock, Red Rosie. 5/299 QV d$ 0,4 03-1 ——== 6 per cent. Cum. First Fw. A ien 13-15 
Mises lectric Rail and Light, 5 per cent. 30-yr. Cons. — — 6 per cent, Cum. Second Prei... 10 . 1815 
Sanaa. 1926, 1-5,900 and 7, dead 0 Pa 000 106-110 xd — § per cent. Nou. Oum. Third Prei. B id E 
Montreal Street Kall., Sterling 5 per cent. (Mort. ) Deb., 100-108 — 34 per cent, Deb. Btock, Red. annnm 100 .. 101 165 
- 999§62u‚᷑3ů „„ . ee - — r oen b. Stock Bed. JC ee ay eet ae nr = E 
— — Sterling 4j per cent. Deb., 1922, 601-2,000........ 100 . 105-105 ao ean cain aita eni nd 0 - 0110 
New Capers Traction, 6 per cent. Cum. Pref., 1-10, 000 and Orteutal Talephone and Blacteic Company - — a 1-34 
34, 7 V * i-li 6 per cent. Cum. Pref... e 3 1. 1g-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or |. Miles of Accounts for past year. 
single track | Cost 
week decrease. open. pre 
Cine. | — | | | | 3 : Receipts | one 
Current | Total | Passengers ar miles as- | Car | Mile of mile, 
* * | Week Week, | year. de |1903. Bading |receipts carried, run, s'nger mile. | track, | 
K | 2 £ £ 2 | i et "DD ESTEE VUES X 
Aberdeen Corporation........ Dec. 31| 1,291 | 1,470 — 179 — hl 194 | 194 May 31 37,931 | 9,099,715 794,641 (0°98 | 13°02; 1,970 | 6*1 
Ayr —. — —— Jan — | pU | i — k + = | 12 8 „ 15 14,160 | 3,201,586 336,049 105 | 10°11| 1,770 | 804 
Barking Corporation.......... bs | + + 4 | 133| — — = = a a iy kl xU 
Birkennead Corporation — » 2 866 981 pu 115| — 740 | 25°55 | 234 | March 31 56,073 | 11,327,932 1,349,701 | 1:158 998 2, 3830 6-1 1 
Birmingham Corporation .. — on 21 | 310 — — -- 2.2 ee: as = rE S en 2 a 
Birmingham Tramways Co. NT 20| 4,585 | 5,085 | — 498 | 64 | 64 — | = 5 re |- | = = — 
Aae CoDan... Pan. 18 256 f d fe i) 74) „ sible 4.13, 1 esas 152 l we) — |oo 
Bisckpool-Flestwood Trama. | „ 21| 1 10 1 0 | 164| 164| Deo. 51 32,021 | 2,253,994 | 600,757 337 12% 2001 | ToS 
Bolton Oorporation .......... „ 22 1,902 | 1.512 - 110 + 301 58 38 March 31 94,161 | 19,895,496 | 2, 188, 030 114 | 10°32| 53,766 5°89 
Bournemouth Corporation. . il 2 AÀj 831 840 | - $ 9| + 2,168 | 1015| 104 — om sE — 3 * 
Bradford Corporation ........ Dec. 17 5,729 | 5,366 | + 43) — 77 41 — — - — | — — = 
ene Corporation ........ Jan. 22 698 689 | + 9| + 3,5174] 9 74 AR — 10,432,508 1,031,928 | 1°00 | 10°10 — — 
ristol Tramways Company ..| „ 2 M go | ES z^ -— N | ou Dec. 319 253,150 | 44,591,439 | 6,033,528 — — — — 
Burnley Corporation ........| 90 | à u — | om s — NN "ane = = 
Burton Corporation — „ 22) 24 269 | — 15 — 84 | — March 31j| 11,574 | 2,556,134 282,578 | 1:08 | 9°84! 1,570 | 7-57 
gants pni memei TER » A 15 1 |+ x | + 2,155 — — B — a 155 à z i E s Me = jee — 
arlisle Tramways Company. „ ^4 0 — 1 — — ec, 51g ,987 ,805,27 34, — s — — 
Central London Railway 1 | „ 2 7,425 | 7,100 ＋ 325 | 51k 6 | 6 „ 91/562,471 | 44,955,988 | 1,292,674a | 1:87 | 64°87 | 58,229 | 55:60 
JIty & South London Railway „ 22 3.144 3.2827 — 83 — 183A Ah 68 „ 9$1/165,003a| 19,069,519a — — — ax di 
—̃ .| > 18| 403 3 „ 15 — d es „ Bly| 26,687 | 6,353,823 | 919,678 |100 | 695| Z | 30 
ork E. T. and L. A 95 ER. + | - = i , 385.82 i 00 | 698 = 
Darwen Corporation.......... „ 20 189 801 — 15|— 80 7:23) 7-23 March 31% 12,841 | 2,360,735 254,279 | 1°25 |11:65| 1,707 | 9°36 
Dover Corporation iv. AR 156 13 |- 7 — | â 44 „ 31 11,265 2,871,332 230,901 |093} | 963| 2,503 — 
N aem a * » - i. "-- — x, — X 7 63 Dec. 319 6,294 388,905 107,164 | 3°88 14-09 | 952 | 7°39 
Dublin electric cars. „ 3, 5f " — 2 ; ! ad | > E 
Dublin 8. District, Electric ..| „ 20 701 692 |+ 12 | V | 46 „ 510,154,648 5,129,556 — — K 
Duadee City Tramways ...... „ ll] 835 781 ＋ 54 — 22 22 May 15 55,874 | 9,084,522 | 752,814 |093 |11:276| 1,630 | — 
Eas5 Ham Corporation ...... eG 580 961 | + 19 + 1,611 | 1077 10,75 March 31| 34,512 | 12,950,269 | 807,002 (55 102 — - 
Glasgow Corporation ........ „ 21| 15,78 | 15,574 | T 4 725, 1 ff 145 123 May 319656, 572 177. 179,549 (14,008,750 | 0°88 (11°25 | 5,489b| 7-40 
Gl - t or oration 18 205 54 , i d 
oucester Corp UB arcs ee » 18 —- | — - — fs = s Me * dite * 
SOLE 2 epee jv «9 od | » il | 2,197 2,175 | + 324 + 4,516 | 8 21 on Pere 11 322, "e i r i 32 | 1 8°77 
Huddersfie orporation .... - | — — — | 5 * 65, 9 552,00 ^ 31 1, E 
Hull Corporation, E. 8. | „ 21 1,958 | 1,979 — 21 710,849 25 19 „ 31 87,707 21,065,999 2,218,696 100 8˙49 5,004] 59 
Ilford Corporation | » 21 318 310 | + 8 — 104 = i = — me = — ot 
Ilkeston oen prem. me T sme | 120 | - 6 — — rs — — = "e = = a: Se 
Kirkcaldy Corporation ...... MEF 8 — — — — = — = — ES > = ? 
Leeds Corporation a TA | 5,029 — 91| 413,698 | 89 | 8l „ 25,280,562 | 60,739,254 | 6,215,799 (1°10 |10:94| 3,407 | — 
Leicester Corporation . "E ME ; | — — — 74 = c — = — ee e T d ra 
Liverpool Corporation . . „ 14) 9,951 | 9,551 | + 400 + 1,005 105 105 Dec. 519 551,484 113,057, 254 11,734,838 | 1°11 10.78 5,160 | 6-98 
Liverpool Overhead Railway.. „„ 22 l.i 1,497 — 46, — 358 657| — June 30| 79,252 | 10,466,726 986,185a | 1°82 |19°30a) 5,110 | — 4 
London County Council...... „ 14 12,145 | 9,084 | +3,059 464 | 40 — EN = — * na Ex d uc 
Lowestoft Corporation ..... „ 9) 125 113 |-- 12 — = — = = - — =: = — a 
Maidstone Corporation 18 86 — == 2 T. = is BS z- © * r2 
Manchester Corporation..... 21 10,805 | 10,729 | + 771 | | 1814 2 = A v Ty 43 = e ks 
Metropolitan 3 Tramways Dec. zd 2 | 1,029 +1 "E TA 10 ~ 2 — e a s 
Nelson Corporation an. X 95 | + | + 1,530 23 — March 31 5,200 1,420,759 171,132 8-3 6°47 b . 
Newcastle-on-Tyne Corptn...| „ 21| 5357 | 3,444 |- 87| — | 45 | 384 „ 25/185,027 | 39,715,120 | 4,059,907 | 1-1 |1094| 4,111b 
Newport (Mon.) Corporation.. „ 2 474 413 | + 61) + 1,162 15 — i — = = e — = : 

' Oldham Corporation ...... „ 22 1,206 | 1,029 + 276 + 5,146 | 343 | = " 2 dd 2- 
Portsmouth Corporation „ 8l| 1,511 | 1,282 | + 29 + 6,369 | 29 | 29 51| 91,448 | 18,204,426 | 1,828,195 | 116 12·59 — 
Rochdale Corporation „ Ob) 358 113 | + 255 + 4,957 44 44 51g| 5,416 925.281 127.456 | 1:38|1027| — 7.66 
Rotherham Corporation .. „ 19) 356 | 409 3} = -|-— „ 31) 20,968 | 4,914,479 | 525,840 |1:02 |9:570| 2,247 | 6-68 
Salford Corporation . 65 e | 5,683 | 3,705 | - 22 = - = — a es i ax js C pd. 
Scarborough Tramways o. — p — 14 e —_ — ANTE = — - - — = — — 
Sheffield Corporation „eee 10 22 4.178 4.217 — oJ T 4.853 544 üis " 25g 216,309 56,812,049 4,926,083 0-904 10:428 7,510 | T-0 

Routhamotou Corporation. . „ 12 3855 855 2 ll | 11 » Bi 35,874 | 9,084,522 | 762,814 0:946 11-436, 3,760 | — 
Southend-on-SeaCorporation.| — — — - 64 | — id TS A Z- „„ 
Stockport Corporation |o» 20 | 384 536 | + 48 + 8,195 AE = et a = E mg 
Randirian® TR was! 33) a | 1,018 | 1,024 | — 5 + 138! | 19°54] 18:48 „ 51 62,506 14,848,958 1.435.463 101 | 10°46 zs | 6-08 
Swindon Corporation ........ " 2,989 — | — — 33 d al po 
Wallasey U. D. CC.: 2l 30 78 lg 2,088 |105 10:5 » 31 55,861 6,564,493 757,68 1:28 | 11:36) 410 | 749 
West Ham Corporation ...... » 19 %8 | — | — 852 = k £ * Fà $s 
Wolverhampton Corporation.. ,, 18 614 592 | + 222 - 74 „ 319 20,878 263 066 117,535 12-000 — = 

— 3 proportion ot pro dte paid to the tramway away companies for term of unexpired leas. a Train a.. 

bP er mile of single track. lad imm. uding one section of horse traction. e 1003, à Har figures, 
z : ontbs—expendióure lnslndes large special bent incidental to starting new department, 
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NOTES. 


British Association.—It is announced that Mr. G. H. 
Goch, the mayor of Johannesburg, will act as vice-president 
of the British Association during the visit to South Africa. 

Royal Institution.—Prof. G. H. Bryan being unable 
to lecture on Friday evening, March 24, Sir Oliver Lodge, 
LL. D., D. So., F. R. S., will deliver a discourse on that date 
on “A Pertinacious Current." Sir Stirling Maxwell being 
unable to lecture, Mr. Thomas G. Jackson, R. A., will on 
Thursdays, March 23 and 30, deliver two lecture on The 
Reasonableness of Architecture” (illustrated by lantern 
slides), | 

Turbines.—Some statistics issued by Lloyd's illustrate 
the growing use of the turbine for navigation. During 
1904, 15 turbine vessels, aggregating some 42,000 tons, 
were launched. In addition to this there are at the present 
time under construction in the United Kingdom, besides 
the two large express steamers for the Cunard Company, 
five vessels totalling about 29,500 tons, which are to be 
fitted with steam-turbines. 

Glasgow Section.—For their annual smoking concert, 
which is to be held to-morrow night in the Banqueting 
Hall of the Grosvenor Restaurant, Glasgow, at 7.30, we 
note that this section have organised an extensive and 
varied programme. Songs (humorous and sentimental), 
recitations, instrumental music, and miscellaneous items 
figure on the card, so that the entertainment of the party 
has been well looked after. 

International Electrical Units.—The Foreign Office 
has under consideration, on the report of experts who 
attended the St. Louis Congress, the question of inter- 
national uniformity in electrical units. It is stated that a 
joint commission will in all probability assemble before 
long at Geneva or The Hague to arrange such a system, in 
terms of the volt, ampere, and ohm. Many important 
countries, including Ruasia, Norway and Sweden, Denmark, 
the Netherlands, Italy, and Japan, have not yet legalised 
any electrical units. 

Royal Meteorological Society.— The council of this 
society have arranged to hold an exhibition of meteorological 
instruments from March 14 to 17 next at the Institution 
of Civil Engineers. The exhibition will be chiefly devoted 
to recording instraments, but it will also include new 
meteorological apparatus invented or first constructed since 
the society’s last exhibition, as well as photographs, draw- 
ings, and other objects possessing meteorological interest. 
Intending exhibitors are invited to communicate with Mr. 
William Marriott, the assistant secretary. 

Glasgow Electricity Department.—The annual 
festival of the staff engaged in the Corporation's electricity 
department was held in the Queen's Rooms, Glasgow, on 
Friday last. Bailie Willock, who presided, gave a sbort 
sketch of the progress of the department, showing that the 
Corporation's electricity undertaking was now a paying 
concern, which yielded an annual revenue sufficiently large 
to silence the critics of the enterprise. He alluded in 
‘appreciative terms to the services of Mr. C. H. K. Chamen 
(the brother of the chief engineer), who has been appointed 
superintendent of mains to the Lancashire Electric Power 
Company. Vocal and instrumental performances con- 
tributed to the entertainment of the party, who spent a 
highly agreeable evening. 

Societe Belge d’Electriciens.—We have received 
the January Bulletin of this society, which contains a 
number of communications of interest. The first of the 
papers, which is commenced in this issue, is one by Messrs. 
H. Haller and H. Hoern on Modern Electrical Lifting 


Apparatus.“ The authors are engineers to the Inter. 
nationale Electric Company of Liége, and a large amount 
of the apparatus described is actually manufactured by this 
firm. Good descriptions are given of electric lifting blocks, 
and there is a long description of a single-rail traverser, 
also operated by electricity. Mr. Carlier, one of the engi- 
neers to the State railways, is responsible for a paper on 
Apparatus for Measuring Simultaneously the Time, 
Distance Travelled, Speed, and Acceleration. of Trains.” 
The volume is completed by reports as to the progress of 
the association in 1904. 

Engineering Standards Committee .—Wo have 
received a copy of Report No. 10, which deals with 
standard tables of pipe flanges. The sub-committee 
appointed to investigate this subject held 24 meetings, at 
which they considered a large amount of matter collected 
from manufacturers and users of pipes of various classes. 
They were also greatly assisted by numerous experimental 
tests on specimens of flanges and joints lent by the 
Admiralty and several private firms. The committee 
recommended that flanges, etc., should be standardised in 
the following four classes: Low-pressure standard for steam 
pressures up to 55lb., and water pressures up to 200lb. per 
square inch; intermediate-pressure standard for steam 
pressures over 55lb., but not exceeding 125lb. per square 
inch; high-pressure standard for steam pressures over 
1251b., but not exceeding 225lb. per square inch; and extra 
high-pressure standard for steam pressures over 225lb., but 
not exceeding 325lb. per square inch. There are sections 
upon the dimensions of flanges, number of bolts, and sizes 
of same. The report is supplemented by complete tables of 
dimensions. 

Iron and Steel Institute.—Members of this associa- 
tion are invited to participate in an international congress 
of mining, metallurgy, mechanics, and applied geology, to 
be held at Liége on June 26 to July 1, 1905, in connection 
with the international exhibition. The subscription to the 
congress is £1, and members should enter their names in 
the section of which they wish to reseive the publications, 
The general secretary of the organising committee is Mr. 
Henri Dechamps, 16, Quai de l'Université, Liége. The 
subjects to be dealt with in the metallurgical section com- 
prise coke manufacture; blast-furnace practice ; influence 
of titanium, arsenic, and other substances on iron and steel ; 
removal of dust from blast-furnace gas; slag cement; use 
of poor gas as motive power in rolling-mills; new methods 
of open-hearth steel manufacture; alloys of steel with 
chromium, nickel, manganese, vanadium, and tungsten; 
the forging press and steam hammer ; electro-metallurgy 
and the practical applications of metallography. Visits to 
the exhibition and to scientific and industrial establish- 
ments will be arranged. Further particulars may be 
obtained from the offices of the Iron and Steel Institute. 

Cables and War.—At University College on Tuesday 
Sir John Maedonald delivered an opportune lecture on 
* Submarine Cables from the Point of View of International 
Law," this being tho first subject dealt with in a resumed 
law course on the “ Rights of Neutrals.” The lecturer 
remarked that very little had been done by way of treaty 
or convention to decide the rights of nations to destroy 
cables while at war, notwithstanding the importance of the 
question. The Institute of International Law adopted a 
resolution that cables between neutral countries should not 
be cut, but between two belligerent countries, or two parts 
of a belligerent country, they might be cut at any point 
except in territorial or neutral waters. At the instance of 
the French Government a conference was held in 1884 to 
consider the protection of telegraphic communication, and 
under the convention which followed injury to a cable was 
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punishable as a crime. "The convention did not, however, 
interfere with the rights of nations at war. The lecturer 
concluded with the statement that no satisfactory solution 
would be arrived at unless it were agreed that in case of 
damage compensation should be paid to the owner, except 
the cable belonged to a belligerent country. 

. The County of London Electrio Power Company. 
The Bill to authorise this mammoth scheme provides that 
dividends shall be limited to 8 per cent. until the price of 
, power has been reduced below that of the preliminary 
schedule, ranging from 14d. to just over jd. per unit. 
This has not sufficed, however, to ward off opposition, and 
it is evident that the London County Council will again be 
to the fore in resisting any such scheme. In an interview 
the other day, Mr. J. Allen Baker, the chairman of the 
Highways Committee, stated that the Council expected to 
provide themselves with energy, when the generating 
station at Greenwich has been completed, at a cheaper rate 
than any bulk-supply company could. Mr. Baker pro- 
ceeded to state that he would “ not be surprised if wo can 
supply ourselves at less than id. a unit," which does not 
seem to imply any economy over the tariff named by the 
company for extended supply. The promoters of the 
scheme include several influential names, and a big combat 
between private and municipal enterprise is likely. It is 
hinted that the London County Council may, at the request 
of the boroughs, revive their Bill for constituting the 
Council the supply authority for the Metropolis. 

Rugby Engineering Society.—A course of three 
lectures is to be given on the evenings of Feb. 24 and 
March 10 and 24 by Mr. J. T. Milton, chief engineer- 
surveyor (to Lloyd's Register, the subject being The 
Minute Struoture of Metals." "The following is & synopsis : 
Mechanical properties of metals dependent upon their 
minute structure—Examples of extreme divisibility of 
metals — Power of microscope in ascertaining minute 
structuré of metals— Use of cooling curves in the study 
of alloye—Analogies between pure metals and water, and 
between alloys and aqueous solutions—Definition of 
eutectic alloys— Illustration by series of lead-tin alloys— 
Crystallisation of metale—Orientation of orystals— Effect 
of heat treatment both during and subsequent to freezing— 
Definition of solid solutions Diffusion and segregation— 
Molecular motion and transference— Illustrations in brass 
and Muntz metals—Difficulty of drawing a line between 
iron and steel—Usual impurities or components of com- 
mercial iron and steel—Their influence upon structure— 
Definitions of ferrite, cementite, pearlite, austenite, etc.— 
Roberte-Austen’s diagram—Critical temperatures—Effect of 
heat treatment on structure. The lecturer will show many 
diagrams and a large collection of typical metals and alloys. 

Municipal and County Club.—This club held a very 
successful house dinner on Friday, the 27th ult., the guest 
of the evening being Sir William J. Collins, chairman of the 
Education Committee, London County Council Mr. 
G. Laurence Gomme, clerk to the London County Council, 
presided, and a number of distinguished members were 
present. Mr. Gomme, in proposing the toast of the guest, 
said that Sir William Collins was known to all as a 
distinguished member of the London County Council, and 
as one of the ablest of its past chairmen. If it should 
happen among the political fortunes of the future that 
Sir William should transfer his sphere of action to another 
place, they felt sure that that other place would feel his 
inflaence. He considered that the County Council had 
dealt brilliantly with their new work in connection with 
education. Sir William Collins, in responding, observed 
that it had been truly said that a sound system of local 
government was a sute keystone of our political liberties, 


in as far as they found Parliament sometimes paralysed by 
the volume of work it endeavoured to undertake. It would 
devolve more aud more upon local administrators to relieve 
Parliament of administrative work. After dinner an 
excellent musical programme was arranged under the 
direction of Mr. T. F. Noakes. 

The Metrio System.—The report of the Decimal 
Association for the past year is an optimistic document. 
After recording the passage tbrough the Upper House of 
the measure introduced by Lord Belhaven to render the 
metric system compulsory, the report states that as the 
result of a special canvass amongst the Commons over 
330 members promised their support. The number would 
not need to be many in excess of 530 to secure a majority 
in & full House. Every effort will be made, tbe report 
states, to carry the Bill through the Commons during the 
coming session. Mention is made of the favour with which 
the aystem is viewed in the Colonies and the United States, 
and the report alludes to the resolutions passed by the 
Associated Chambers of Commerce, the Society of Accoun- 
tants and Auditors in London, and other institutions, who 
agreed to cordially support the measure. The receipts for 
the year totalled £1,544, against £768 for the previous 
12 months, but the expenses of the compaign swamped the 
income and left the association with a debit balance. Since 
March 1, however, the organisation has received an accession 
of 377 members. Our own views on the matter have been 
expressed recently in our editorial columns. With Parlia- 
ment as at present constituted said to be so favourably 
disposed towards the measure, it is no wonder that the 
Decimal Association are in a hurry to get it through in the 
ensuing session, lest—but that is another story. 

Personal. A representative meeting of the subscribers 
to the testimonial to Mr. Musgrave Heaphy was held in 
the Board-room of the Phenix Fire Office on Friday after- 
noon last. In the unavoidable absence of the Right Hon. 
Lord Avebury, chairman of the committee, Mr. H. B. 
Guernsey, manager of the Phenix Fire Office, occupied 
the chair. The chairman, in his opening remarks, said 
that Mr. Heaphy was an old friend and valued colleague, 
and that for a great number of years he bad been loyally 
devoted to the interests .of the company, gaining the 
respect of everybody. They were all sorry to lose him. 
It was always Mr. Heaphy’s desire that installation work 
should be done in the best possible way, and the electrical 
profession, the fire offices, and his co-workers had every 
reason to be proud of the work he had accomplished. It 
was an open secret that Mr. Heaphy’s ill-health was the 
result of continuous and strenuous services in the best 
interests of his profession. It was decided that the presen- 
tation should take the form of an engrossed address, a gold 
watch and chain, and an album with the signatures of the 
subscribers. In seconding the address, Mr. Alex. Siemens, 
president of Institution of Electrical Engineers, referred to 
the fact that to Mr. Heaphy belonged the honour of pre- 
paring the first set of rules for guidance in the erection of 
electrical installations. Owing to the present state of Mr. 
Heaphy’s health, it was decided to convey the testimonial 
to him privately. 

New Publications.—The Universal Electrical Directory 
(J. A. Berly’s): Messrs. Alabaster, Gatehouse, and Co. 
have forwarded us a copy of the 1905 volume of this old- 
established reference book. It is divided into four sections— 
viz, British, Colonial, Continental, and the United States— 
each of which is again divided into alphabetical and classified 
sections, and in the case of the British a geographical 
section is also given. The entire publication has, as usual, 
been completely revised, and now comprises nearly 33,000 
names, besides other information, so that its value is 
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obvious. The price is 14s., post free.— The first 
volume of the Transactions of the Faraday Society 
in its new form is an excellently got-up publication, 
amd contains several interesting papers recently read 
before the society, with the discussions — The January 
number of the Electric Club Journal, Pittsburg, has as 
its frontispiece an illustration of a horizontal boring 
and drilling machine driven by a variable-speed direct- 
current motor. There are articles on The Installation of 
a Transmission Plant," “The Application of Motors to 
Machine Toole,” “ Opportunities in the Electrical Business," 
"^ Dampers for Synchronous Machines," “ Protective Appa- 
ratus,” and "Oil.SSaturated Commutators, while Messrs. 
H. W. Peck, E. H. Dewson, and R. E. Workman continue 
their series of articles on “Modern Practice in Switchboard 
Design,” “Electric Railway Braking,” and ‘ Factory Test- 
ing of Electrical Machinery ” respectively. 

Association of Technical Institutions. — The 
Association of Technical Institutions held ite annual 
general meeting on Friday last at the Municipal School 
of Technology, Manchester. After a vote of thanks bad 
been unanimously accorded to the retiring president, Sir 
John Gorst, the newly-elected president, Sir Philip Magnus, 
said that the transfer of the work of the school boards to 
municipalitiesand county councils was a great step in advance. 
The closer association of Whitehall and South Kensington, 
the abolition of separate departments of science and art, 
and the recognition of the true place of science and art 
teaching in all curricula, the creation of one central 
authority for elementary and secondary education, and 
the acknowledgement that technological instruction was a 
matter of State concern as supplementing both, were 
epoch-making incidents in the history of education in this 
country. Sir Philip then proceeded to deal with the 
handicap which frequently confronted technical inatructors 
because students who attended even the most elementary 
technological classes were often insufficiently prepared to 
profit by the teaching. They were deficient in power of 
expression ; they lacked practical knowledge of arithmetic 
and the rudiments of science and the necessary skill in 
drawing. The lesson he deduced from this was that 
elementary teaching should be made more practical. He 
“believed that the workroom would gradually supersede 
the classroom in elementary schools, and that manual train- 
ing would become the central feature of the training around 
which other studies would be grouped.” At the other end 
of the scale the relations of technical institutions with the 
universities, in so far as the Jatter provided such teaching, 
were not yet fully adjusted. He concluded by appealing 
for greater access to the universities. In the evening the 
president and members of the association were entertained 
at dinner, at the Midland Hotel, by Sir William Mather, 
M. P., who, in proposing Success to the Association,” 
remarked that we should not occupy as prominent a 
position 25 years hence as we had in the past quarter or 
half century, unless greater attention were paid to 8 
education. 

Overhead Wires.— Under the auspices of the Commons 
and Footpaths Preservation Society, the Postmaster-General 
received on the 26th ult. the deputation referred to in our 
last week's issue. Mr. Shaw-Lefevre, who introduced the 
deputation, was supported by, among others, Lord Farrer, 
Sir N. Fowell Buxton, Admiral Sir E Fremantle, Prof. 
Westlake, K.C., and Mr. F. Carruthers Gould. Mr. Shaw. 
Lefevre said that the variety of interests represented showed 
the widespread feeling of alarm at the action of the Post 
Office. He argued that in no circumstances ought the lines 
to be carried over commons, and as to rural roads, although 
he quite admitted that they had to consider the balance of 
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public convenience, it was thought that an effort should be 
made to prevent the disfigurement of roads of exceptional 
beauty. He quoted a letter from the President of the 
Royal Academy, in which Sir E. Poynter referred to the 
“hideous disfigurement of natural scenery,” instancing 
the beautiful road along the Hog’s Back, Surrey, which, 
he said, had been cruelly disfigured by telegraph posts. 
He expressed the hope that there was no truth in the 
rumour that the Government intended to reintroduce the 
Bill which would give further powers to the Post Office, 
and said the fact that the London County Council refused 
consent for wires and poles on any commons or parks under 
their jurisdiction was strong testimony in favour of the 
policy the deputation recommended. In a sympathetic 
reply, Lord Stanley assured the deputation that, as a 
general rule, he would be prepared, where there were 
two routes, to follow the less beautiful one, even though it 
were longer. The Post Office, however, was in an unenviable 
position, as it was expected to supply the public needs as 
cheaply as possible. Telegraph wires were to a large extent 
being laid underground, but this course was not practicable 
with trank telephone wires, as it impaired their efficiency. 
His lordship intimated that the Department were greatly 
handicapped in respect to wayleaves, their choice of route 
often being restricted in consequence. He promised, how- 
ever, to give careful consideration to any representations 
and reassured his 
audience by stating that he had no intention of reintro- 
ducing the Bill of last session with the open-spaces clauses 
in it. 

Underground Waterflow—lInvestigations as to the 
direction in which underground water travels are frequently 
necessary on the part of civil engineers in connection with 
water-supply echemes. In the Journal of the Western 
Society of Engineers, published at Chicago, there is an 
interesting description of some experiments made on the 
flow of such underground waters in Southern California. 
Amongst other means of investigation, the author, Mr. 
C. S. Slichter, describes an electrical one, with which be 
has carried out investigations at considerable depth. It 
consists of sinking four boreholes, as illustrated in the . 
accompanying diagram. Where the wells are not driven 
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deeper than 25ft., an upstream“ well, A, is located, and 
three other wells, B, C, and D, are driven at a distance of 
alt from A, the distance between B and C and C and D 
being about 2ft. The well C is located so that the line 
from A to C will coincide with the probable direction of 
the expected ground-water movement. If experimenta are 
to be carried on more than 25ft. below the surface, the 
dimensions of the triangle are increased, and with depths 
exceeding 75ft., an interval of 8ft. or 9ft. between the 
boreholes is chosen. Having sunk the boreholes, elec- 
trical connection is made with the casing of each test- 
well In each of the down-stream wells a screened 
electrode is then inserted, connection with which is main- 
tained at the surface by rubber-covered wire. The method 
of investigation consists of keeping a regular record of the 
resistance between the well casing and this screened 
electrode. All the time the resistance of the water inside 
the well is constant, a constant reading is obtained from 
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the apparatus. The next step is to insert in the up-stream 
well a certain amount of sal-ammoniac, which will be 
‘dissolved by the ground water, and carried down atream 
with the same. As this saturated water reaches the other 
three wells the resistance readings will be altered, and from 
the data so obtained both the direction and speed of flow 
of the underground water is determined. The author gives 
a number of curves to show results in actual experi- 
ments, from which we gather that the method is quite 
& practical one. 

Sleet on Third Rail.—Tbe sleet problem on a third- 
rail system becomes more difficult where the cars do not 
run frequently enough to prevent the sleet from re-forming 
after removal. Having made some satisfactory tests last 
winter, tbe Aurora, Elgin, and Chicago Railway has adopted 
the following remedy, described in the Strect Railway Journal. 
A solution of calcium chloride, which does not have the 
corroding effects of common salt solution, is employed. 
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As shown in the accompanying illustration, a small pipe is 
connected to a rubber hose leading to the driver’s cab. 
Through this the solution is led to the rail a few inches 
in front of the steel sleet brush. This brusb, passing 
immediately afterwards, spreads the solution uniformly 
over the film of ice before it has had time to run over the 
side of the rail. Each car is equipped with four such 
pipes, one in front of each of the four shoes, so that no 
matter on which track or in which direction the car may 
be travelling, one of the pipes may be putin service. The 
hose to which the pipes are attached are connected to the 
discharge pipes of a 40-gallon can placed in the cab, and 
containing the solution of calcium chloride. As the solu- 
tion is a conductor, it is necessary to ground the pipe on 
the truck frame to prevent the can in the cab from becom- 
ing charged, and consequently dangerous to the operators. 
The result, of course, isa current from the third rail to the 
track by way of the stream of liquid, but the conductivity 
of the stream is not great enovgh to cause a dangerous 
current. The solution is composed of about 38lb. of 
calcium chloride to the cubic foot, say 74 gallons, of warm 
water. When running at full speed the whole flow from 
the lin. pipe is thrown on the rail. The expense of 
installing the apparatus is comparatively small, and practi- 
eally the only working cost is for the chemical, which, at the 
usual market price in the States, works ont at about 34d. 
per mile. 

Measuring the Wear on Trolley Wires. .—The 
following apparatus has been designed by Mr. M. A. 
Harrich, of Ratisbonne, to record graphically the wear on 
a trolley wire at any part of a tramway system. As seen 
in the first diagram, the apparatus, which is described in 
L Industrie Electrique, consists of a tube, A, which carries a 
disc, B, of considerable diameter. The tube is secured on 
to the wire by means of the screw which is seen in the 
illustration. The other part of the apparatus is free to 
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move round on the turned surface, E. On this movable part 
is fixed a system of levers, on which the touching point, H, 
rests against the wire the wear of which is to be determined. 


As this movable part is revolved the movement of the 
pointer, H, is magnified by the system of levers 
which connects it with the pencil, K. The ratio of 
these levers is such that any movement of the point, H, 
is increased 10 times at the recording point, K. 
This pencil leaves a trace on a paper, which is secured 
against the disc, B, by means of springs. Fig. 2 


is a diagram taken with the apparatus, which gives a 
magnified contour of the wire. The actual area of the 
figure shown is 100 times that of the wire itself. With 
this apparatus one can easily take the sections of the trolley 
wire at intervals, and keep a regular record of the wear. 
The frequency at which the records should be taken 
depends, of course, on the traffic, and it is necessary to take 
them more often at curves and points where the wear is 
excessive. The apparatus is constructed in Hanover by 
Messrs. Dreyer, Rosenkranz, and Droops. 

Speed Limits.—In our issue of Dec. 16 we referred to 
the representations made by the Tramways and Light 
Railways Association to the Board of Trade upon the 
relative speed limits for trams and motorcars respectively. 
In their reply the Board dissent from the view that, except 
on very sharp gradients, trams may safely be allowed to 
run as fast as motorcars. Presumably, the Board, in 
taking this stand, are actuated by the greater mobility of 
the latter vehicle, though no reason ie stated. The ques- 
tion of prescribing a general speed limit for trams has 
frequently been considered by the Board, who have come 
to the conclusion that, in order to grant the maximum 
speed consistent with the public safety, it is necessary to 
maintain the present practice of dealing with each route 
on its merits. The Board intimate their desire to assist 
tramway enterprise, and will be ready to consider any 
application for an increase of speed on any particular line. 
In a somewhat spirited rejoinder to this communication 
the association aver that in the opinion of many of their 
members, experts in tramway management, the present 
speed limits for trams could be generally extended with 
safety. The association quote the case of the motor 
omnibus now running in West London. This vehicle goes 
from Piccadilly-circus to Kensington Church, a distance of 
over 2 miles 1,000 yards, in 13 minutes. This represents 
a speed, inclusive of stops, of over 12 miles an hour. When 
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allowance is made for stops and for slackening in the 
crowded parts of Piccadilly and Knightsbridge, it signifies 
& running speed, for parts of the journey, of considerably 
over 14 miles an hour. This speed has been maintained 
with perfect safety. As compared with this the speeds 
granted on the London County Council tramways do not 
exceed 10 miles, except for a small stretch near Clapham 
Common, and are limited to eight, six, and four miles an 
hour at other places. The maximum running speed on the 
London United lines is 12 miles an hour on about 6 miles 
only of the 35 route miles in operation, and on the remain- 
ing 29 miles, 10 miles or less, though none of these tram- 
ways are within four miles of Charing Cross. In the 
northern suburbs the Metropolitan Compauy were recently 
refused a speed limit of 16 miles an hour in such a rural 
neighbourhood as that between Edgware and Cricklewood. 
Thus we háve in London the curious contrast of a high 
speed for publie service cars (other than trams) in crowded 
central streets and a low speed for trams in outlying 
suburbs. The association offer to organise teste of the 
relative stopping power of the tramcar and the motor 
omnibus or other autocar, In conclusion, the association 
suggest that, if the Board will not pass a general regula- 
tion, they should follow the practice of the Local Govern- 
ment Board in regard to motorcars by holding a local 
enquiry at which the objection to greater speed can be 
tested by evidence. 

High-Pressure Centrifagal Pump.—In the paper 
read by Mr. A. J. Gimson before the Institution of 
Mechanical Engineers on his Impressions of American 
Workshops” there is & good description of a large hori- 
zontal pump which is electrically driven. This pump is 
used at the Schenectady waterworks. As the illustration 
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shows, it consists of an electric motor, with its axis vertical, 
carried by girders st the ground-level and connected by a 
vertical shaft to the centrifugal pump. The three-phase 
motor is supplied with current at about 550 volts, 
800 amperes, and the speed of motor and pump is about 
800 revolutions per minute The centrifugal pump is about 
6ft. internal diameter, and raises water from an adjoining 
well, the level being about 16ft. below the pump. The 
water is pumped into mains againat a pressure of 100lb. per 
square inch. There is also a small auxiliary electrically- 
driven geared vacuum pump to exhaust the main pump and 
auction pipe from the well for charging purposes, also a 


set of small electrically-driven geared three-throw pumps to 
pump oil at 100lb. per square inch under the upper collar 
bearing of motor on which the weight of the armature, 
shaft, and pump diso all hang, so that the whole of moving 
parte are floating on an oil step bearing above, as shown in 
the accompanying diagram. The pressure of oil in the 
annular space between the two bearing discs just eases them 
apart, and takes the whole weight (amounting to several 
tons) of working parts. The water to be pumped amounts 
to over eight million gallons per 24 hours, which works out 
at about 500 pump horse-power. 

Approximate Determination of Alternator 
Regulation.—In his serial article on ‘Factory Testing 
of Electrical Machinery,” appearing in the Electric Club 
Journal, Pittaburg, Mr. R. E. Workman describes a method 
for determining approximately the regulation of an alter- 
nator from the open-circuit saturation curve and the arma- 
ture short-circuit curve, where it is impracticable to obtain 
the regulation curve directly. The accompanying diagram 
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shows the regulation, calculated in this way, for a 1,000-kw. 
600-volt alternator, with the following data: armature 
resistance from terminal to terminal at 50deg. C. equals 
000405 ohm; the current per phase at full load 
equals 1,154 amperes; the LR drop is 4:05 volts; the 
field amperes at 504 volts from the saturation curve equal 
888; and the field amperes at 2,000 total amperes on 
short-circuit equal 30, the resultant field amperes equalling 
95:8. With this field current the open-circuit voltage from 
the open-circuit saturation curve would be 527, so that 
the inherent regulation for full load with constant field 
current would be 5:4 per cent. The regulation curve 
shown in the diagram is that for constant potential, so that 
it is only necessary to calculate the field amperes required, 
with a number of different currents, to give the full terminal 
E M.F. of 500 volts. The method of computing the regula- 
tion consists of adding the armature resistance drop for a 
given load to the terminal voltage on open cireuit, From 
the no-load saturation curve determine the field current 
corresponding to this voltage, and add this field current 
vectorially to the field current required to produce the 
same load with the armature short-circuited, these two 
quantities differing in direction by 90deg. Then from the 
open-circuit saturation the voltage corresponding to this 
resultant field current is found. The difference between 
this voltage and the terminal voltage of the armature at 
the chosen current, expressed as a percentage of the latter, 
is the regulation of the alternator for that particular 
current, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. | 


BY WM. CRAMP. 
(Continued from page 116.) 


In passing from Fig. 6 to Fig. 7 it will have been 
noticed that attention has been naturally diverted from 
the number of spirals upon the armature to the number 
of inductors. This must always be so in the case of 
drum windings. Of course, such a section as that 
accentuated in Fig. 7 might be (and frequently is) 
considered as one spiral; but in complicated drum 
windings of many inductors it 1s very, much more 
convenient to consider the number of inductors than 
the number of such spirals. Thus in future we shall 
rarely speak of the number of spirals in the case of a 
drum-wound machine. 

Windings like Fig. 7 are known as multiple-ctrcutt 
drum windings, and we may formulate a set of rules 
which will apply to all such armatures. These rules 
will be as follows: 

Rules for Simplex Multiple-Circuit Drum Windings. 
(1) The number of inductors must be divisible by 2. 

(2 Rule for connecting : number every other 
inductor; start from No. 1, connect across to an 


inductor situated approximately > w from No. 1 (where 


«v is the number of inductors, ^ the number of poles), 
such an inductor being an unnumbered one; and then 
pass back to No. 2. 

(3) To ensure re-entrancy, the distance between 


inductors Nos. 1 and 2 should be equivalent to 2 of 
w 


the total circumference if the winding is to be regular. 

Now, the above rules, though accurate, are not con- 
venient in practice, for it is not possible to draw out 
every armature with all its inductors and number them 
as suggested above. We can easily re-form the above 
rules as follows : 

If we number aZ the inductors in Fig. 7 instead of 
only half of them, beginning with the same inductor 
as before, we find that all the original numbered 
inductors are now odd numbers, the unnumbered ones 
becoming the even numbers. Since in the original 
diagram we went from a numbered to an unnumbered 
inductor, we must now go from an odd to an even 
number, and so on. Thus in Fig. 7 we have con- 
nected No. 1 to an inductor lying between 3 and 4. 
Under the new arrangement (Fig. 8) this would be con- 
necting No. 1 to No. 6, and we shall then pass back to 
what was originally No. 2, but is now No. 3. Thus our 
connections will go 1, 6, 3, 8, 5, and so on; it being 
understood that connections 1 to 6 and 3 to 8, etc., are 
at one end of the armature, 6 to 3 and 8 to 5 at the 
other end. 

In Fig. 8 the connections 1 to 6, 3 to 8, etc., are 
shown at the front or commutator end of the arma- 
ture, while connections 3 to 6, 5 to 8, which are sup- 
posed to be at the other end of the numbered inductors, 
are drawn as dotted lines outside the armature. This 
plan we shall pursue in all future figures, since it makes 
the diagram much clearer. 

Fig. 8is exactly the same as Fig. 7 except that all 
the inductors are now numbered, and nothing of the 
original appearance of a ring winding is left. ^ Thesé 
two diagrams, when compared with the preceding ones, 
show very clearly the close connection existing between 
ring and drum windings. Indeed, it is not too much to 
say that in all cases of difficulty with multiple-circuit 


drum windings, if the corresponding ring be drawn 
out, any intricacy or confusion at once vanishes. 

To develop the new rules for multiple-circuit drum 
windings, we remember that the difference between the 
numbers of any two inductors connected together is 
called a number-pitch of the winding, so that the 
arrangement in Fig. 8 is said to have a forward number- 
pitch of 5, and a backward number-pitch of 3. Both 
these numbers must always be odd, since in any single 
winding we always connect from an inductor with an 
odd number to one with an even number, or vice versá, 
as has been already explained. The difference between 
the number-pitches (forward and backward) must be 2, 
since we have shown thát in each case we must return 
to the inductor néxt but one to that from which 
we started. Part of the winding in the figure has 
been again accentuated so as to bring out clearly its 
character, 


Fic. 8. 


From all this it follows that Rule 2 given above for 
simple multiple-circuit drum windings might be stated 
as follows : 

Having found the number of tnductors that will be 
required for any particular machine, imagine 
them numbered consecutively. Take as a forward 
number-pitch an odd number equal to or slightly 


1C 
greater than where w ts the number of 


~ 9% 


inductors, p the number of poles. Call this 
number -pitch y, then the backward number- 
pitch ts V. = 1 2. | 

This ts the only rule of connection necessary for simple 

multiple-circutt drum windings. 
Use of Conventional Winding Tables. 

Instead of drawing out in a diagram such a 
winding, it is useful to have a conventional form for 
expressing the arrangernent. 

These forms are known as winding tables, and there 
are various methods in use. One of the most con- 
venient is that of placing in a row the numbers of the 
inductors in order as conmected, and then drawing 
between these numbers lines alternately above and 
below so that the numbers represent the inductors, 
the lines the end connections. An example will make 
this clear. 

Example: A four-pole drum-wound machine is to 
have 114 inductors upon its armature; what will be 
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the winding table for a simple multiple-circuit winding ? 


We have (qa Mta 28}. 
P 

The nearest odd number to this is 29, and we 
therefore take as the forward number-pitch, 51 = 29. 
From the rule y, = y, —2, we have v, = 27, which gives 
us the backward pitch. 


The winding table will run 

rt 30 3 32 $3 — 34, etc. 
Drum Armatures with more than One Pair of Inductors per 
Commutator Section. | 
In the case of all large machines the number of 
commutator sections is half the number of the 
inductors, or, as it is sometimes expressed, there is 
one turn (or spiral) per commutator section, exactly as 
in Figs. 7 or 8. In such cases the winding table above 
is usually a sufficient guide. It may be that there will 
be fewer slots.in the armature than inductors if a 
toothed core is used. Of course; the number of slots 
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must be equal to, or a sub-multiple of, the number of 
inductors. But this fact will create no difficulty, as in 
Fig. 8 it is quite easy to imagine inductors 1 and 2 side 
by side in one slot, whilst 3 and 4 are side by side in the 
next; or we might have 1 above 2 and 3 above 4 in two 
slots. In such cases it is better, perhaps, to draw out 
a slot showing the numbered inductors for the guidance 
of the winder. The rule given above is in no way 
altered by these practical considerations, but it is clear 
in such cases that the number-pitch is much more 
convenient than the distance-pitch used before. 

Now, suppose the number of. inductors is more than 
twice as great as the number of commutator sections ; 
we then have a drum armature which corresponds to 
a ring winding with more than one turn per spiral, such 
as has been already mentioned. Naturally, by drawing 
out a case like this in the form of a ring winding and 
developing the corresponding drum as in Figs. 6 and 7 
the whole matter will make itself clear, and will be 
found to resolve itself into the substitution of a coz for 
a spiral. The total number of inductors must always 
be a multiple of the number of slots and of the number 
of commutator sections: and the easiest way of making 
sure of the connections being regular and correct is 
first to find the number-pitches, according to the above 
rule assuming that there are twice as many inductors as 
sections, and then to substitute for the spiral thus 
arranged the required number of turns. An example 
will make this more clear, 


An armature of the simple multiple-circuit type is to 
be arranged with 36 turns (or spirals), and 12 com- 
mutator sections for a six-pole field. Give the 
diagrams both for a ring and for a drum. 

According to the method outlined above, we first 
arrange the ring winding. This is easily done, for it 
will simply be a ring (like Fig. 6), but with three turns 
per section, as is shown in the lower part of Fig. 9. 
The upper part of Fig. 9 represents the corresponding 
drum winding, which (if we had not already arranged 
the ring), we should proceed to obtain as follows : 

Since there are to be 36 turns on the armature there 
will be on the drum 72 inductors; and since there are 
12 commutator sections the simple drum winding 
would have 24 inductors with a forward number-pitch: 
of 5 and a backward number-pitch of 3, exactly as 
Figs. 7 or 8. This gives us the following arrange- 
ment, which is shown in the upper part of Fig. 9. 

We assume an armature with 24 slots, and 
there will, therefore, be three inductors, per slot, as 
shown in the diagram. In any case, however many 
slots there might be, it would still be best to divide 
for purposes of connection the inductors into 24 
groups ; indeed, in the diagram groups. 3 and 4 might be 


assumed to lie in one slot, 5 and 6 in the next, and so 


on: this would give us the same number of slots 
as commutator segments, being probably the most 
common arrangement met with in practice for small 
armatures. We number then consecutively the 24 
groups, and we know that the connections will be 
I 6— 3 8. Now multiplying this simplified 
armature, we start from any group such as that 
marked 6 and pass to group 3; then back to group 6, 
and continue this process until the inductors of 
groups 3 and 6 are all joined in. As in this case 
there are three inductors per group (which corresponds 
to three complete turns on the armature per com- 
mutator segtion) we shall really wind a little coil 
of three complete turns when we connect up groups 
3 and 6. 

When this is finished we pass from the last inductor 
of group 3 to the first of group 8, and complete 
8 and 5 in a similar way to 3 and 6, passing afterwards 
from the last of group 5 to the first of group ro, and 
so on. 

In the illustration, to avoid confusion, one coil only 
has been drawn in, and here, as before, the dotted lines 
represent connections at the back end of the armature. 
The lower and upper parts of Fig. 9 correspond just as 
Figs. 6 and 7, and it is immediately noticeable that 
whereas, in the case of the ring armature, it is almost 
impossible to wind the coils separately and slip them 
on the core (because of the armature supports, etc.), 
yet in the case of the drum armature it is quite possible 
to wind such a coil as that shown between 3 and 6, 
bringing out the ends to the commutator, and arrang- 
ing the shape of the coil so that it will easily clear those 
wires which lie.at 5 and 4. | 


Former-Wound Coils. 

This is the foundation of all so-called former“ 
winding, in which the coil is wound apart from the 
«rmature and slipped into the slots afterwards. It is, 
no doubt, clear that we might have wound the coil 
between groups 1 and 6, when the connections 6 to 3 
would have become the commutator connections, but 
this would obviously mean waste of armature wire, 
and in either case if we substitute for every group of 
three inductors onlv one, we return to the original 
arrangement shown in Fig. 8, 
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It is not intended here to go fully into the various 
shop methods of winding these coils. Full details have 
been published in many text-books, and we may refer 
particularly to the excellent illustrations in the last 
edition of ** The Dynamo" (Hawkins and Wallis). 

On account of the fact that the connection of the 
inductors on a multiple-circuit drum gives on analysis 
the shape shown by the accentuated lines in Fig. 8, 
such armatures have been termed ‘‘ lap wound,” 
because after a forward connection there is a lap- 
ping back" to an inductor near the one from which 
the winding was started. But inasmuch as in all 
coil windings there must apparently be some sort of 
lapping back, whether lap or wave wound, we prefer 
here to relinquish, as far as possible, the use of such 
terms as ''lap" and ''wave." The examples given 
should,. we think, be sufficient to enable any simple 
multiple-circuit winding to be arranged or traced out, 
and without pausing to enter into such arguments 
as those for or against so-called ‘‘ chord" winding, 
excellent examples of which appear elsewhere, we may 
pass immediately to the consideration of multiplex 
. multiple-circuit armatures. 


(To be coniinued.) 
— — 
THE LOTS ROAD POWER STATION. 


About eighteen months ago we gave a description of the 
above power station, which was then in course of construc- 
tion for the Underground Electric Railways Company of 
London. Now, through the courtesy of the British Westing- 
house Company, we are able to reproduce photographs of 


the completed station, with which the following brief 
description will be of interest. 

The power station (Fig. 1) is situated at the junction of 
Chelsea Creek with the River Thames, the former of which 
it bounds on the south, Lote-road running almost parallel 
on the north side. It is designed to supply energy for 
working the whole District Railway system and also the 
Baker-street and Waterloo, the Great Northern and 
Brompton, the Charing Cross and Hampstead, and the 
Edgware and Hampstead lines. These in total amount to 
over 68 miles of track, of which the District Railway 


supplies about 40, and will unitedly represent by far the 
heaviest and densest traffic of any electric line. Necessarily, 
the joining together in one working scheme of so many 
undertakings, all of considerable importance, has called for 
a generating station of unusual proportions and design, and 
the now practically completed Lote-road power-house con- 
tains 60,000 h. p. of generating machinery, covers over 51 
acres of land, includiug yards, etc., and has cost some 
24 millions of money. 

The site upon which it stands was formerly occupied by 
dust destructor and other works, and measures on the 
water frontage 1,100ft. and on the Lots-road side, 824ft. 
The size of the building and the plant that it contains has 
involved the greatest care in laying the foundations, con- 
sisting of about 220 concrete piers, and these have been 
sunk through strata of made ground, gravel, and sand to the 
London clay at a depth of 35ft. The necessity of making 
all the excavations watertight as they proceeded was a 
troublesome and costly one, but the fact that they were 
well below the river level, even at low tide, made this 
course imperative. The timber bank or retaining wall of 
Chelsea Creek was found to be in a very rotten vondition, 
and was replaced by a solid brick wall, which, for some 
distance, carries the superstructure of the power-house on 
the south side. 

Fig. 2 gives an outline plan of the site and buildings, 
aud it will be noticed that at the eastern extremity a large 
barge basin is situated, the function of which is to dock the 
barges conveying coal or other material to the works. 
Behind this ia the E plant, and on the western 
extremity of the site a large bin for containing the furnace 
ashes before shipment. In the construction of the buildings 
little less than 20,000 tons of steel have been used, of which 
some 6,000 tons have gone to the main framework. The 
chimneys, of which there are four, have now become a 
recognised landmark to Londoners. They are built on the 
Custodis principle, with an internal diameter at the base of 
19ft. and a height of 275ft., and are placed symmetrically 
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Fre. 1. —Exterlor View of the Lots Road Power Station. 


in pairs in the boiler-house section, about a quarter of the 


| length of the building from the ends. "There are few stacks 


in Europe that can equal them in size, as they have been 
designed with a margin for extensions beyond even the 
present enormous capacity of the station. The internal. 
arrangements of the building, which measures 453jft. long 
long by 175ft. broad and 140ft. high, are shown in plan 
and elevation in Figs. 35 and 4. It will be seen that, as 
usual, it is divided longitudinally into engine and boiler 
rooms, the latter of which is the larger, and contains several 
storeys. The arrangement of the boilers upon two floors ig 
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a decidedly novel one in England, but represents almost 
standard American practice. It has been. necessary in the 
case of the Chelsea power-house on account of the large 
number of boilers installed and considerations of floor 


space, 

Fig. 4 (the cross-section of the building) shows the coal 
bunkers situated on the top floor, the capacity of which is 
15,000 tons. As the boilers will consume some 800 tons of 
fuel daily when the station is in full working. order, it is 
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CHELSEA GENERATING STATION 


UNOERGROUND ELECTRIC RAILWAYS COMPANY OF LONDON. LIMITED. 


^ Fig.’ 2.—-Plan of Site. 


obvious that such a contente is necessary. The coal is 
picked up from the barges by two one-ton grab travelling 
cranes, and after being weighed, is carried by belt and 
inclined hoppers to the top of the building. Here it is 
deposited upon another belt conveyor, which is so arranged 
as to effect its distribution to the several bunkers in any 
desired quantity. As an alternative to water-borne coal, 
arrangements have been made to obtain the supply of fuel 
from sidings of the West London Extension Railway by 
farther arrangements that bring the coal in at the opposite 
end of the bunkers. The ashes from the fires are dealt with 
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"IG. 3.— General Plan of the Generating Station, 


in a most complete way by means of self-dumping buckets 
that run on rails laid under the ash hoppers on the ground 
floor. A storage battery locomotive hauls these to the barges, 
where they are unloaded by pneumatic hoists. Compressed 
air is used for sundry purposes, including the operation of 
the barge basin gate machinery, capstans, and sundry large 
valves in the power-house. 

The boiler-house contains 64 Babcock and Wilcox water- 
tube boilers, supported directly on the steel framework of 
the building, and space is left for the installation of 16 
more. Each possesses 5,212 square feet of heating surface, 


ENGINE ROOM 


BOILER ROOM. | 


CHELSEA CREEK. i AT 


to a three-phase alternator of 5,500 kw. capacity. 


showing Steam and Exhaust Pipe Arrangements, 


and is provided with a superheater of 672 square feet area. 
They are divided up into sets of eight, the number required 
to operate each turbine unit at full load. There is no steam 
connection between the various groups except in one case, 
where a header for supplying steam to the auxiliaries is fed 
from two of them. Chain-grate stcking gear is provided, 
with 83 equare feet of surface for each boiler. Economisers 
with 10ft. tubes are grouped behind the boilers with s by- 
pass flue, as shown in Fig. 4, and the total pipe area installed 
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allows 1,540 square feet of feed-water heating surface per 
boiler. The main steam-piping runs down the boiler-house 
side of the dividing wall and under the engine-room floor to 
the turbines, and is supplied with the usual valves and water- 


pockets. 


In the engine-room (Fig. 5) there are installed eight 
Westinghouse steam-turbine generating sete, each consist- 
ing of a turbine of some 7,500 b.h.p, coupled gros 

0 
former are of the Westinghouse single-cylinder, double: flow 
type, and are designed to run with a steam pressure of 


165lb. per equare inch, a superheat of 100deg. F., and at a 
speed of 1,000 revolutions per minute. They are capable 
of sustaining an overload of 50 per cent. by sid of 
automatic by-passes, and are extremely economical in 
steam consumption. 

As the Westinghouse steam-turbine differs in many 
points from others, some details of its construction and 
operation may not be out of place. The rolled-steel 
rotating drum to which the blades are fixed is fitted at 
each end with a forged steel umbrella-shaped disc, shrunk 
in. The steel shaft is pressed into these, and the resalt is 
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an arrangement that, though light, is extremely strong. 
The blades are dovetailed and caulked into ves cut in 
the surface of the drum, and are of a special metal in the 
case of the low-pressure series on account of the corrosive 
action of wet steam. The main bearings are of the spherical 
type, and are of cast iron, with Babbitt metal linings. For 
steel flexible claw couplings, der in oil, are provided 
for connecting the turbine rotors with the revolving fields 
of the alternators, and are so arranged as to provide for any 
inexactitude in the alignment of the two shafts. 

The course of the steam through the turbine is as 
follows: Leaving the main disc-type stop-valve, which is 


Jo 
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turbine rotor, and a central system of lubrication supplies 
oil under pressure to each bearing in a separate pipe. | 
The three-phase Westinghouse alternators are of the 
revolving-field type, and on a non-inductive load will 
supply a current of 289 amperes per phase st a pressure 
of 11,000 volts. They are of 5,500 kw. capacity with a 
frequency of 333 per second. The revolving field is a 
solid forging of Whitworth fluid-preesed steel of good 
permeability , and is wound in the usual manner. Tho 


armature core of laminated iron is supported by a heavy 
cast-iron frame, divided horizontally, and is wound in slots 
on ite inner surface. 
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FIG. 4.—Transverse Section through the Engine and Boiler Rooms at Lots Road. 


actuated by gearing from the platform, the steam flows 


With regard to the auxiliary plant, the four exciter 
units consist of an Allen-British Thomson-Houston com- 


through an emergency quick cut-off valve, a strainer, and 
a double-seat poppet governor valve, which latter is operated 
by a steam relay controlled by the centrifugal governor. 
It now enters the cylinder at the centre, and, passing 
through a series of nozzles and impulse blades, expands 
down to practically atmospheric pressure, continuing then 
through a number of pressure blades on the Parsons prin- 
ciple to the condenser. The equal flow of steam each way 
gained by its admission at the centre of the turbine 
eliminates all end thrust, and therefore the necessity for 
balance pistons. One end of the shaft is fitted with a 
thrust block to allow of longitudinal adjustment of the 


bination, and each have a capacity of 125 kw. at 125 volts 
when running at 375 revolutions per minute. The con- 
densers are worked on the dry-vacuum principle, with 
separate motor-driven air and water pumps. They are 
installed in pits between the two rows of turbines, and 
have each 15,000 square feet of cooling surface, which is 
fed with circulating water conveyed through 66in. pipes 
from the Thames. The water-cooling system is based on 
the principle of the siphon, and the 20in. centrifagal 
pumps have simply to overcome the friction in the pipes. 
The condensing equipment was supplied by Mesars. J. H. 
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Simpson and Co. The switchgear is arranged on three 
gelleries, placed principally across the north.side of the 
engine-room. It was supplied by the British Thomson- 
Houston Company, and all the high-tension switches are 
motor-operated by means of a low-pressure circuit con- 
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Fic. 5.—The Engine Room at Lots Road, showing 5,000-kw. Turbo-Generators. 


trolled from a small pilot switchboard. These were supplied 
by the British Insulated and Helsby Cables, Limited, and 
are laid in Doulton stoneware ducts.. There are 24 sub- 
stations on the line, to each of which a duplicate feeder is 
run; 64 ducts have therefore been laid, which allow for 
some extension. The feeders are carried through the 


| 
| 


which is the nearest point to Lots-road. 
(To be continued. ) 


NEW LOCOMOTIVES ON THE VALTELLINA 
RAILWAY. 


— — 
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for the Valtellina Railway are contained in an article con- 
tributed by Béla Valatin to our contemporary, Elektrische 
Bahnen u. Betriebe. These locomotives are designed to 
haul heavy trains, and may be said to be the outcome of 
the great increase of traffic which has taken place since the 


r 
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line was equipped for electric traction, while, at the same 
time, their design partakes somewhat of the nature of an 
experiment, in view of the contemplated conversion of 
the main line Milan-Lecco for electric traction. It was 
specified that the locomotives should be built for two 
dominant speeds, the higher to lie between 60 km. and 


Fia. L—N ew Locomotive on the Valtellina Railway. . 
streets to the Earl’s Court Station of the District Railway, | 70 km. and the lower between 30 km. and 35 km. per hour. 


That they should be driven by polyphase motors, wound 
for 3,000 volts terminal potential and a frequency of 15, 
capable of exerting a normal tractive effort of 34 tons con- 
tinuously at the circumference of the driving wheels for the 
higher speed, and of six tons similarly for the lower speed, the 
drive not to bo transmitted from the motors to the axles 
of the locomotive through the medium of toothed-wheel 

earing. It was further required that the locomotives 


Some interesting particulars of the new locomotives | should be able to accelerate a train weighing 400 tons on a 
electrically equipped by Messrs. Ganz and Co., of Budapest, | gradient of 1% from a position of reat to a speed of 
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30 km. per hour in the space of 55 seconds, or a train of 
250 tons weight on the same gradient from rest to a epeed 
of 60 km. per hour in 110 seconds. These accelerations 
co nd to about 1j times the normal tractive efforts 
mentioned in the foregoing. Also that the above results 
should be obtained notwithstanding a drop in the line 
pressure from 3,000 to 2,700 volts. Moreover, each loco- 
motive was to be able to start on a gradient of 20 % 
with a train weighing 250 tons. The motors and other 
electrical equipment were to be capable of starting a 


po 


extreme length of the locomotive is 11,540mm. (28[t.), . 
the wheel base between each two adjoining pairs of drivin g 
wheels being 2,550mm. (7ft. 9in.), and that between an end 
driving wheel and running wheel 2,400mm. (7ft. 10in.). The 

diameter of the driving wheels is 1,500mm. (Aft. 11 in.) and 
that of the running wheels 850mm. (2ft. 9}in.). The loco- 
motive is equipped with two double motors, which will be 
deacribed later on. The power from these motors is trans- 
mitted through cranks of 12}in. radius to a driving 
rod carrying a third bearing in ite centre, which in turn 


Fic. 2. —Details of New Locomotive on Valtellina Railway. 


train weighing 400 tons up to a speed of 30 km. per hour 
on a gradient of 3 °/,, thirty times without undue heating, 
an interval of two minutes being allowed between each 
atop and start. A further stipulation was that the motors 
should be capable of running 10 hours st both the 
designed speeds, with the above-mentioned normal load, 
without the temperature of any part rising to more than 
60deg. C., and be able to withstand an overload of 100 per 
cent. for 200 seconds without heating to more than 
40deg. C., and an overload of 50 per cent. for a period 
of one hour. These were the conditions which Messrs. 
Ganz and Co. were bound by. They had previously 
designed and constructed a four-axled locomotive with 
motors coupled coaxially, as in the case of the motorcars 
and locomotives originally builc for the Valtellina line, 
which have continued to give complete satisfaction to date. 

Each of the new locomotives was to have four motors, 
two wound for high tension and two for low tension, the 
latter to be employed only in cascade. The railway engi- 
neers did not favour the coaxial arrangement of the motors, 
despite its advantages. It certainly has the disadvantage 
that every repair required in the interior of the motor 
involves the removal of the wheels from the shaft 
which it drives. The idea of a new solution was arrived 
at almost simultaneously by the engineers of the Adriatic 
Railway and Mr. Karl Gölsdorf. is was subsequently 
elaborated and carried into effect by Messrs. Ganz and 
Co. and the Hungarian Government locomotive factory, 
the latter being responsible for the construction of 
the mechanical parts of the locomotives from designs 
furnished by the engineers of the Adriatic Railway. Refer- 
ring to Figs. 1 and 2, the departure which the design marke 
from the usual practice will be at once seen. It consists in 
that the motors, although they perform the same number 
of revolutions per minute as do the driving wheels, are not 
direct coupled, but placed between the driving wheels, 
being carried independently by the frame of the locomotive, 
and driving the wheels through a system of cranks and 
connecting rods. Thus the motors can at any time be easily 
detached bodily and replaced. It will be seen from Fig. 2 
that the locomotive has five axles in all—three driving 
axles in the middle and a running axle at either end. 
The locomotive can be driven at full speed in both direc- 
tions, and is provided with two drivers’ platforms. Its total 
weight is 62 tons, with 42 tons on driving axles. The 


is connected with the crank of the middle driving wheel. 
This bearing is of the peculiar construction shown in 
Fig. 3, and allows free movement between crank and 
driving rod in a vertical direction, to relieve any 
shocks received by the wheel. At either side of this 
bearing the driving rod is provided with a pivot which 
engages with one end of a connecting rod, the other end 
being connected to the crank of one of the two remaining 
driving wheels. Thus all three pairs of driving wheels 
are coupled together. Notwithstanding the fact that 
the shafts of the motors are not on the same level 
as the driving axles, this arrangement prevents any 
increase or reduction of the bearing pressure on the rails 
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Fig. 3.- Details of Bearing in Centre of Driving Rod. 


by vertical components of the driving forces There is an 
angular displacement of 90deg. between the cranks on the 
opposite sides of the locomotive so as to avoid a dead 
centre. It will be seen on referring back to Fig. 1 that 
the different parts of the system of cranks and connecting 
rods described are balanced by counter-weights, some of 
which are cast on the centres of the driving wheels and 
others bolted to the cranks of the motors, The truck of 
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the locomotive is composed of two main girders of sheet | tension motor is used only in cascade—that is to say, for 
steel construction, with cross braces riveted on. Of the | the slower speeds, On test these motors repeatedly worked 
three driving axles only the centre one is allowed no end | up to twice their rated output with a potential drop of 
play, the other two being able to slide in bearings through | 25 to 30 per cent. below the normal. ch side of the 
a distance of about lin. The truck rests upon two turning | combination has eight poles, a synchronous s of 
centres, which serve as pivots for two bogie tracks of special 225 revolutions per minute being attained with the high- 
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FIG. 4.—Details of Double Motor. 


construction. The wheel base.of the locomotive is really 
the distance between the centre driving axle and the centres 
about which the bogie trucks turn. This type of con- 
struction had previously been adopted for steam locomotives 
on the Adriatic lines with satisfactory results. The trans- 
ference of the weight on to the bearings of the bogie trucks 


Fie. 5.—Details of Double Motor. bs ME eov 


takes place through the turning centres and longitudinal | The maximum diameter of the frames is: 6ft. Tin., 
girders of the trucks, thus ensuring an even distribution of | but it will be seen on referring to Fig. 5 that the, 
the load. B casing has been cut away in places so as to oléar 
ELECTRICAL. EQUIPMENT. respectively the driver's platform above, the nearest driving 

Each locomotive is equipped with two polyphase motors | wheels at the side, and to come within the minimum 
of equal. power. The special feature in regard to these | clearance allowed between the upper surface of th rails 
driving unita is that each combines a high-tension motor | and lowermost portion of the motor. Asa matter fact, 
with a low-tension motor on a common shaft. The low- | so much has been cut away below as to involve not only 
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received very great extension, and the present tarift is, for 


the ribs and frames proper, but also a portion of the core 


in ep ea ee 055 N It sie medi been 5 three-minute talks : " 
to modify the slots stator win at this point. e 8. 
windings are completely boxed in with a metal shield, being Up to and including x milos sena B 8 2 
thus protected from both damp and oil. : 7. ne ac DUE e ug. b 
The shaft of the double motor is forged in one piece, + id 510 CCC 0 


consequence of this, the hub of the motor consists of two 
This covers the whole of the German Empire, and as 
distances are long it is obvious that the telephone trank 
system is exploited with an eye to the benefit of the 
commercial needs of the country. A German merchant or 
manufacturer can talk from Berlin to Memel (400 miles), 
or from Frankfort to Danzig (535 miles), or from Aachen 
to Hamburg (500 miles) for 1s. 6d.; or from Aachen to 
Memel (740 miles) for 28, The same distances in Great 
Britain would cost from three to four times these amounts. 

In France the trunk-line tariffs are based upon the 
distances between Paris and the various departments, and 
for three-minute talks work out as follows: 


parts, which are bolted together. The core plates and 
rotor windings of the high-tension motor are built up on 
this hub, but the rotor of the low-tension motor is built ap 
on a special centre and afterwards forced as a whole on to 
the main hub. The high-tension current is supplied only 
to the stator belonging to the larger part of the motor, the 
windings of the second stator, as well as those of the 
corresponding rotor, being designed for s pressure of 400 
volta, The iga ennon windings were tested with 15,000 
volta, and the low-tension windings with 1,200 volte. The 
windings of the two rotors are interconnected and protected 
from damp or oil by metal casings. Each double motor has 


four bearings. The two inner bearings are supported by & d 
cast-steel end plates bolted to the stator, an serve to i00 miles e605000000900900090 08209000009000499000999 00000040900 00000000 9000009 oe 0 4 
. . 
stator, which must be exact in consequence of the small | 250 „ . . tn stone . 12i 
clearance in the polyphase motor. Referring to Fig. 4 it | 377 ,, — ...... .... ... .... ..... .—.——.—. -17 
will be seen that neither the end plates supporting the | 488, .. . . . . . . "————— - : ot 
inner bearings nor the bearings themselves limit the width 453 . 37 VVV s % o o0 aant oan o e 

available for windinge, the distance between the longitudinal One can talk from Paris to Lyons (250 miles) for 1s. 24d., 


girders of the locomotive truck being, therefore, fully 
utilised for the motor. The method of construction 
described enables the motor to be detached from the loco- 
motive bodily—that is to say, without dismantling any 
part. The two outer bearings are carried by the frame of 
the locomotive. The whole motor is further supported b 

means of four spring suspension bolts. Spring suspension is 


necessary, notwithstanding the fact that the outer bearin ; | ^ € d. 
are rigidly fixed, in order to reduce the shocks due g 110 ile) A : 41 
the mass of the connecting rods and the working of the | 260 „ .... .—.—.—...—. ...... O 6ʃ 
motor on the track. The details of the inner bearings of | 380 ,, — . . . . . . . . . . .. .... . . 1 1 
the motor are shown in Fig. 4. These bearings are fitted ny 2 6.——..—ũõ7——.—.———.—————.——Q. l 110 


with ring lubricators. The leads connecting the slip-rings 
and rotor windings are enclosed within the hollow shaft of 
the motor. Instead of being inside the motor, the slip-rings 
are arranged outside the frame of the locomotive and drivin 

crank, being attached to s returned crank arm in line with 
the shaft axis. It may be mentioned that the whole crank 
is made hollow to contain the connecting leads. There are 
only three slip-rings to each double motor, since the two 
rotors are permanently connected together. These slip- 
rings are used when the high-tension motor is working 
alone ; they are not required when the two motors are in 


In England three-minute talks from London to Birm- 
ingham or Nottingham cost 1s. 9d. In Sweden, corre- 
sponding distances, say Stockholm to Orebro, coat 4d. 
London to Dublin (491 miles) costs 7s.; Stockholm to 
Haparanda (525 miles), 18. 11d.; London to Edinburgh (340 
miles), 48. 6d. ; Stockholm to Umeä (335 miles) 18. 74d. 

In Italy one can speak from Rome to the principal vowns 
for 1s. 24d. up to 150 miles (Rome to Florence), and for 
1s. 7d. up to 380 miles (Rome to Messina), which appears 
to be about the greatest distance to which the Italian trunk 
lines reach. 

In Austria trunk lines are comparatively few, but you 
can speak to the most distant places connected, about 220 
miles, for 2s. 6d. for three minutes. Vienna to Prague, 
Cracow, Fiume, Budapest, and all other Hungarian towns 
costs 1s. 10d. for three minutes, and Vienna to Trieste (220 
miles) costs 2s. 6d. 

In Norway distances are shorter than in Sweden, the 
longest trunk lines being from Christiania to Levanger (265 
miles) and Namsos (315 miles), 1s. 4jd.; Christiania to 
Stavanger (180 miles) and Bergen (175 miles), 1s. 11d. The 
shorter distances cost from 53d. to 64d. 

In Russia trunk charges are also chesper than in Creat 
Britain, for one can talk for three minutes from St. 
Petersburg to Iver (298 miles) for 2s. 114d., and to Moscow 
(402 miles) for 4s. 4d. 

In the smaller countries the distances are comparatively 
short. Over the longest lines in Denmark the charge is 
ls. 8d. for three minutes; over the shorter much less. 
One can talk all over Belgium for 1fr. (94d.) for three 
minutes. In Holland 10d. for three minutes is the maximum 
charge. In Switzerland I cannot find that any fee exceeds 
74d. for three minutes, while most of the towns can be 
spoken between for 30 centimes or 50 centimes. Between 
Berne and Zürich (60 miles) the charge is 44d., and from 
Berne to Geneva (80 miles) 71d. 

For the purpose of contrasting the great difference 
between the British Post Office charges and those in the 
larger countries named I have constructed the accompany- 


The brush-holders are enclosed in a wrought-iron box 
which covers the crank extension. This box is suspended 
from the truck of the locomotive. The two parts of which 
it consiste are hinged so as to enable ready access to the 
brushes at any time. Carbon brushes are used. 


(To be continued.) 
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TELEPHONE TRUNK-LINE CHARGES. : 
BY ALFRED R. BENNETT, M LE E. 


In my article on Jan. 6, on “The Proposed Telephone 
Deal,” I remarked that as the trunk lines have practically 
been paid for twice over, it is not surprising that the Post 
Office finds it necessary to charge trunk rates about twice 
or thrice the amount levied by Continental telephone 
administrations. I made that statement on information 
gleaned several years ago, and in order to be sure that no 
change has occurred since, I communicated last month with 
the British consuls in the various European capitals, and 
from information supplied by them have satisfied myself 
that the statement still tallies with the facts. It even 
seems that in usiog the words “twice or thrice” I was 
ey of an under-estimate, for it now appears that British 

ost Office charges are sometimes even four or five times 
as high for corresponding distances as some of the Conti- 
nental ones. In Germany the trunk-wire system has 
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TABLE A. 


Distance in| -———-British Post Office, 
Trunk rate. | Terminal fee. 


miles. 


——— — 


d. 


8. d. 8. 

— 25 0 3 0 3 

— 40 0 6 O 3 

— 45 0 6 0 5 

— 50 0 6 0 3 

— 70 0 9 0 3 

— 80 1 0 0 3 

= 90 1 0 0 3 

— 100 1 0 0 3 
Birmingham . =| 105 1 6 0 3 
Nottingham m .| 110 1 6 0 3 
Manchester sooas essea .| 165 2 0 0 4 
Swanson ...... cerent 170 2 0 0 4 
$2 Liverpool 180 2 0 O0 4 
8 Plymouth. .. . . 200 2 6 0 4 
"S Newcastle-on-Tyne.............. 260 5 0 0 4 
S Edinburgh ...................... .| 340 4 0 | 0 6 
8 Glasgow ..........—. Z . 365 4 6 0 6 
8 Dun SG TET ETT TI TY E ͤ TT 377 4 6 | 0 6 
& Belfast rn 404 5 6 | 0 6 
Aberdeen . 435 5 0 i; 0 6 
Inverness .......... u eere mr 453 5 6 | 0 6 
Dublin cereo 491 66 | 06 
(Eo 0; ONE 619 8 0 | 0 6 


ing Table À. It must be understood that there are no 
terminal charges on the Continent, but such a large pro- 
portion of trunk-line calls made in Great Britain are 
subject to terminal fees that in order to make a proper 
comparison it is necessary to include the terminal charge 
with the trunk-line charge, and this has accordingly been 
done. Upto 100 miles the table gives the comparative 
tariffs on distances alone ; above that distance the British 
charges between London and the chief centres in the United 
Kingdom are first given, followed by the foreign charges 
for corresponding distances. 

It is necessary to mention that in some of the Continental 
countries the already moderate rates are considerably 
reduced after business hours. Thus in Holland the 10d. 
rate applies only between 11.40 a.m. and 3.40 p.m. ; for 
the rest of the day it is only 5d. In Denmark the rates 
are reduced by about one-third between the hours of 6 p.m. 
and 9 a.m. and all day on Sundays and holidays. 

The result of my investigations is to thoroughly confirm 
the opinion that the British trunk telephone service is by 
very far the most illiberal in Europe. It even dawdles 
behind Russia. To what must we ascribe the fact? 
Why should the department to which the telegraphs 
were confided, in order that they might. be worked for 


the benefit of the community, impose such an unwarrant- 


able tax on British industry—such a strong restraint on 
the trade of the country? The trunk lines between all 
the great English and Scotch centres ought to be kept 
humming with commercial and industrial traffic, as those on 
the Continent are, but the rates are so prohibitive that the 
longest lines are used almost exclusively by stockbrokers, 
who alone can afford them. The answer is, I apprehend, 
three-fold : (1) the existing trunk lines have cost the Post 
Office at least twice, and probably three times, their real 
value considered as plant; (2) the expensive methods of 
working characteristic of the Post Office; (3) the desire to 
protect telegraphs, as distinguished from telephones — i e., 
to defy and work against the law of the survival of the 
fittest. For the purpose of hampering telephone develop- 
ment the Post Office got the telephone declared a telegraph, 
but now that the telephone challenges the supremacy of the 
telegraph for long distances, a new attitude is assumed— 
that they are not only distinct but hostile units, one of 
which must be suppressed as far as possible in favour of the 
other. It is not seen that it would pay to encourage the 
use of long telephone lines, as is done on the Continent. 
Probably, if they were asked, the Post Office officials would 
say that a 6d. telegram from London to Glasgow, Aberdeen, 
or Dublin does not pay, and that the State loses on every 
one dispatched. They would probably agree that a 6d. 
telegram rate pays up to 100 or 150 miles, after which every 
message represents a loss; but if the telephone rate from 
London to Glasgow, etc., were 1s. 6d. for three minutes (as 
for the same distance in Germany), they could afford to lose 


eames — cote ome — 


Total. Germany. France. Sweden. Italy. Austria. 
s, d. 8. d. 8. d. s, d. s. d. s. d 
0 6 0 1 = 0 14 EE — 
0 9 0 1} 0 4 0 11 m ies 
0 9 04 0 42 0 4 — — 
0 9 0 4 0 4j 0 4 = - 
1 0 0 4 0 42 | 04 — E 
1 3 0.4 0 43 0 4 — — 
1 3 0 4 0 43 0 4 E — 
1 3 0 4 0 43 0 4 — — 
1 9 1 0 0 44 04 1 2j — 
1 9 1 0 0 4i 0 4 1 2j — 
2 4 10 0 73 0 64 1 24 1 10 
2 4 1 0 0 73 0 64 1 2j ae 
2 4 1 0 0 94 0 6j 1 7 EN 
2 10 1 0 0 9j 0 6j 1 7 1 10 
5 4 1 0 1 24 0 6j 1 7 9 6 
| 4 6 1 6 1 7 1 1 1 "7 — 
| 50 1 6 1 7 1 1 1 7 — 
5 0 1 6 1 7 1 1 1 7 — 
6 0 1 6 1 9i l 74 - = 
5 6 1 6 1 94 l 74 — | — 
5 0 1 6 2 1 7i = = 
7 0 1 6 zd 1 74 = - 
| 8 6 1 6 — 111 — — 
| 

three 6d. telegrams for every telephone call. These calls 


would multiply exceedingly, and in the end the revenue 
earned would very likely be larger from telephone calls than 
it now is from telegrams. This is how it works out 
on the Continent, for it is impossible to believe that 
Continental governments, even the Russian, continue 
year after year to work their telephone trunk lines 
at a loss. Such a contingency is inconceivable, because 
they all are cheap, and only the British is dear. If one 
or two only were cheap it might be suspected that they 
were so from some special reason, such as subsidising inter- 
communication for commercial purposes within their own 
borders. But all are not likely to be smitten by the same 
fad. If the Continental rates are not only low, but sufficient, 
given good management, then the existing state of matters 
in Great Britain amounts to nothing less than a scandal. 
As I stated in my former article, there is great danger of 
the excessive charges made for trunk communication finding 
a counterpart in local telephone rates if the Post Office is 
allowed to purchase the National Telephone Company 
without proper supervision and without proper enquiry 
in advance aa to probable results. Surely this trank-line 
fiasco is an object lesson which cannot be ignored. 


CROYDON PUBLICITY DEPARTMENT. 


In our issue for Jan. 20 we announced that Mr. G. R. 
Pepper had been appointed head of the publicity depart- 
ment in connection with the electricity supply aystem of 
Croydon. Through the courtesy of Mr. Alex. C. Cramb, 
the borough electrical engineer, we are now able to give 
full details of the work which will fall to this department, 
and the importance of which cannot be over-estimated. In 
those electrical supply undertakings where there is no 
opposition, the engineer and manager is apt sometimes to 
disregard the feelings of the consumers and to treat them 
in an autocratic way, which does much harm to the under- 
taking. We know of instances in which the dissatisfaction 
arising from such treatment has led toa great falling off 
in the demand, which could have been prevented had some 
such department as that now organised by Mr. Cramb 
been instituted. It is not enough nowadays for the supply 
undertakers to give a supply as authorised by their 
provisional orders, but they must also ensure that they give 
such satisfaction to the consumers that rival illuminants 
and suppliers of power are fought on at least equal terms. 
The expert supervision which the new Croydon depart- 
ment will exercise over the working of consumers’ appa- 
ratus is one point greatly to be commended, and we trust 
that the vexed question of the quality of incandescent | 
lamps used will be gone into as thoroughly as the adjust- 
ment of arc lamps. At first there may be a few of the 
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local contractors who may object to the department in 
question, but in the long run it will assist these contractors 
quite as much as it will the Croydon consumers. The 
following is Mr. Cramb’s letter to ue explaining the lines 
on which the department is organised. We wish every 
suooese to this new departure. 

“Dear Sir,—In reply to your letter of the 18th inst., 
the reason why I propose starting a separate publicity 
department is the evident necessity of the business of a 
supply company or corporation being sufficiently pushed. 
If a firm sells any line of goods, they do not expect to do 
& large business unless they put travellers on the road who 
bring before the people the advantages of ssme, and, in a 
similar way, a supply company or corporation which is 
anxious to sell electricity should, it seems to me, adopt a 
similar course. In those places, such as Durban, where 
there is no rival illuminant, the engineer has merely to 
order more plant to meet the increasing demand, but where 
one has a rival illuminant, which is very actively pushed, 
it is only by proper organisation and advertisement that 
there can be a hope of increasing to any considerable extent 
the business after the first rush of consumers have been 
connected. 

„The lines upon which I intend eventually to run this 
department are somewhat as follows: There will be a 
departmental head, the same as in the other departments, 
who will deal with the question of present and prcepective 
consumers. He would either personally, or by means of 
his staff, keep in touch with the consumers, and take in 
hand any complaints there may be made from time to time, 
as not only would new consumers be gained, but the 
present consumers would be kept in a state of content, and 
thereby kept from reverting to a rival illuminant. The 

company have found it good policy to inaugurate such 
epartments ; these departments have gone on somewhat 
similar lines to those indicated, and what has been found 
satisfactory with gas should undoubtedly be satisfactory 
with electricity. i 

“The manager of an electric supply undertaking, of 
course, relies to a certain extent, on the contractors, and in 
working harmoniously with them a considerable amount of 
business can be obtained. On the other hand, there are, 
unfortunately, contractors who, either from lack of know- 
ledge or want of foresight, do not trouble to see that their 
customers are left in a satisfied and satisfactory condition. 
For instance, I received a complaint about certain arc lamps 
belonging to a consumer in this town that they were very 
costly. A casual examination of these lamps showed that 
they had been left by the contractor working with 15 
amperes, instead of 10 amperes as they were rated. By 
sending one of my men to adjust these lamps, and reducing 
the current consumption, the noise which was previously 
quite noticeable ceased, the light was just as satisfactory, 
and the cost was a great deal less. It is these cases that 
the manager of a publicity department might be able to 
take in hand, and often prevent the loss of a consumer. It 
seems to me that every electric light undertaking which can 
possibly afford it should run a showroom, and thie, of course, 
would be the headquarters of the publicity department. 
Exhibitions should, moreover, be held from time to time. 

The manager of a municipal undertaking is much handi- 
capped from doing many things in furthering the business 
for which he is responsible owing to the questions of 
municipal trading and jealousies of the local contractors. 
I think it is a great pity that there is not a better under- 
standing between the contractors and the supply companies. 
The interests of the two are, in the main, - identical, and 
every contractor who does good work and shows proper 
consideration to his customers must be considered by the 
manager of a supply company as a friend and a helper in 
the promotion of his business. 

“ Among the contractors who have been properly trained 
as electrical engineers, and understand fairly well the 
connection of their work, there seems very little difficulty 
in working in harmony ; but it is the men who have taken 
electrical work as an auxiliary to their main work, and who 
have not been trained thoroughly, who seem to look upon 
the supply manager as someone who is anxious to interfere 
with their business.— Yours faithfully, 

ALX. C. Cramp, Borough Electrical Engineer." 


BIRMINGHAM LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


On Jan. 25 Dr. D. K. Morris, associate member, read 
an interesting paper, fully illustrated by lantern slides, on 
“The American Visit of the Institution of Electrical 
Engineers,” of which the following is an abstract. The 
first portion of the paper consisted of a brief outline of the 
tour. The Institution party landed at Boston, and pro- 
ceeded to St. Louis vid New York, Schenectady, Montreal, 
Chicago, and Springfield. After about a week’s stay at 
St. Louis, the party returned to New York, visiting en route 
Pittsburg, Washingtou, and Philadelphia. Ateach of these 
towns they were met by a local committee of the Institu- 
tion of Electrical Engineers, who received them most 
cordially. No pains were spared or cost stinted. The 
hand-books which were presented to each member by the 
local committee contained a guide to the city, and a detailed 
description of all the electrical undertakings to be found 
there. 

Proceeding to technical details, the author first dealt with 
central stations having steam generating sets. Of these 
they saw a large number, more especially in New York. 
This city possesses five huge central stations, in addition to 
a number of smaller ones in outlying parts. The former 
are: (1) The Waterside,” or Thirty-eighth-street station of 
the Edison Company, built for an output of over 75,000 kw. 
This station deals with most of the lighting of the city en 
the 110-volt three-wire system. (2) The Ninety-sixth- 
street atation of the street railway or tramway system: of 
40,000 kw. (3) The Kingsbridge station, also working 
mainly on tramway load, and capable of an output of 
$0,000 kw. (4) The Seventy-fourth street station, which . 
supplies the power which operates the New York Elevated 
Railroad. This is found to require at times a total of 
50,000 kw., which is at least 5,000 kw. in excess of the 
station capacity. This excess is provided by the Fifty- 
ninth-street station. (5) The Fifty-ninth-street station was 
built to supply power to the recently opened New York 
Subway, and equipped with plant of more than 50,000 kw. 
capacity. A station of 60,000 kw. ultimate output is also 
being equipped in Brooklyn. The above shows the 
enormous demand for electric power in New York. Boston 
and Chiesgo have each two stations of similar output, and 
other great cities are proportionally equipped. 

The standard size of unit is 5,500 kw. in the older to 
5,000 kw. in the newer stations. A temporary overload 
capacity of even 50 per cent. on these figures is occasionally 
demanded. The generators are alternating current and 
wound three-phase for 6,600 or else 11,000 volts, speed 70 
to 75 revolutions per minute, frequency 25. The maximum 
efficiency of such generators is high—over 97 per cent. 
The engines are largely of the vertical cross-compound 
condensing type with Corliss gear. In some cases the two 
high-pressure cylinders were placed horizontal and the 
cranks at 135deg., thus securing eight impulses per revolu- 
tion. This facilitated parallel running. In most of the 
newer stations steam-turbines and high-speed alternators 
are being put down. Many stations obviously designed 
and built for large slow-speed engines had been installed 
with turbine sets. Stations designed at the outset for 
vertical-shaft Curtis turbines were, however, to be found 
at Boston and Chicago. Here the standard turbine set 
was of 5,000 kw.; output, 500 revolutions per minute. 
The floor space occupied is less than half that of one of 
the old 1,500-kw. slow-speed engine sets. Ia Boston the 
turbine-generators were three-phase, 7,500 volts, 60 cycles. 

Beside the Curtis turbine, which is manufactured by 
the General Electric Company at Schenectady, the British 
Westinghouse Company do a large business in the Parsons 
type. The author had, however, gained the impression 
that the small vanes and high speed of the latter did not 
lead to such good results as with the Curtis type. 

The most noticeable feature in connection with the 
switchgear was the motor-operated high-tension switch. 
It was common practice to place these switches in a 
separate building, in order to minimise fire risks. Small 
direct-current motors are used to compress springs which 
open and close the main switches. The motors themselves 
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are controlled from the generating station, the switchboard 
for the purpose being frequently arranged on a sloping 
table. A red or green light shows whether the main 
switches are on or off. The relay motor may be supplied 
either from the exciting circuits or off a special 110.volt 
battery. Sub-stations are usually equipped with 1,000- 
1,500-kw. rotary converters running at 115 revolutions per 
minute, and having an efficiency of about 97 per cent., to 
suit which the pressure is transformed down to 175 volts. 
Sub-stations were usually provided with batteries. 

Dr Morris then described the central stations visited in 
which water power was used. These were at Niagara and 
Shawinigan. The large and now well-known stations on 
the American side of the Niagara Falls are small when 
compared with the vast schemes on the Canadian side. 
(1) The Canadian Niagara Falla Company are building a 
110,000-h.p. station; (2) the Electric Development Com- 
pany, of Ontario, one of 125,000 h.p.; (3) the Ontario 
Power Company is starting a 135,000-h.p. scheme. The 
greater portion of this power will be taken by Toronto, 
60 miles distant. The pressure of transmission is to be 
60,000 volte. The lesser known falls at Shawinigan proved 
fully as interesting to the party as did Niagara. The 
power station is situated at the foot of the falls, and is of 
50,000 h. p. capacity. Directly above the station, at the 
head of the falls, is a large aluminium works, to which low- 
tension direct current is supplied, two sets of aluminium rods 
of 22 square inch combined section being used for the short 
transmission. With the exception of this direct-current set 
the generators are two-phase 2,200-volt Westinghouse and 
Dick-Kerr types. The current is transformed, as in the 
older stations at Niagara, to three-phase by means of Scott 
connected transformers. The power is transmitted at 
50,000 volts to Montreal, 83 miles distant. There are 
three ½ aluminium wires, 60in. spacing, the pressure drop 
being 18 per cent. for 5,000 kw. 

The author then dealt with electric traction methods, 
mentioning many interesting details. He was much struck 
by the amount of time and labour that the firms in America 
were devoting to the single-phase traction problem. 

In conclusion, he considered that in nearly every case the 
greater advances made in electrical engineering in America 
compared with this country were due to the larger scale 
upon which necessity compelled them to work. The 

resence of ample water power great distances from the 

rge industrial centres gave rise to large power long- 
distance systems of transmission. Their traction schemes 
were on a large scale. There were disadvantages in con- 
nection with the possession of such large organisations as 
the General Electric and the Westinghouse Companies 
There was a tendency to retain well-tried but partially 
obsolete methods, the persistence of two-phase plants in 
certain types of installation being a case in point. There 
were, however, many advantages, the most real being the 
enormous resources which can be directed to the develop- 
ment of great new problems, such as the perfection of the 
steam-turbine, the improvement of single-phase traction 
methods, and the working at the highest voltage limite in 
power transmission. 

The following is à brief abstract of the discussion : 

Mr. Vaudrey called attention to the immense size of all the 
electrical undertakings mentioned. Stations having a capacity of 
100,000 h.p. could not be approached in this country. The com- 
bined capacities of London, Manchester, and Birmingham could 
scarcely touch it. It seemed to show that there was still an immense 
field open for electrical undertakings in this country. 

A second speaker asked Dr. Morris for information as to the average 
charges for lighting and power made by the large supply companies. 

Mr. Taylor asked for information as to the length of time which 
the 60 per cent. overload mentioned by the author could be maintained, 
The «ffisiency figure of 97 per cent. seemed high. He understood from 
descriptions of recent tests made on large sets in New York that the 
maximum figure reached was 96 per cent, He would hke to know if 
the exciting current had been included. The frequency of 60 cycles 
per second mentioned in conuection with turbine sets seemed to him 
excessive, He would like to know what was being done in the way of 
usiog rotary converters for lighting work in America. With reference 
to the use of batteries in sub-statious, he had not gathered whether 
the eub stations referred to were those of the Edison L'ghting Company 
or of the large power cumpanies. Was the battery used for night 
supply or to take up tbe pesk of the load 

Mr. Groves asked Dr. Morris if he could give any reason for the 
continued use of 110-volt direct-current supply for lighting. 

Mr., Nolden would be glad of information as to the types of meters 


161 


used in America. We have American-made alternate-current meters 
over here, but none for direct current. | 
Dr. Morris, in replying, seid that the price at which current was 
supplied for lighting in America was often comparatively high—ebout 
6d. to 8d. per unit. But for power it was about 144. per unit. leaving 
out of consideration exceptional cases like Montreal, where, subject to a 
restricted houra’ clause, the charge did not work out to more than 
jd. per unit. In connection with prices, however. it should be 
remembered that the purchasing value of money was about two-thirds 
that of the same amount in this country. That probably accounted 
for the high rate. In reply ‘to Mr. Taylor, the 50 per cent. over- 
load capacity he had mentioned was not specified to be maintained 
for anv long p»riod. It might safely be applied for five to ten minutes. 
The efficiency figure of 97 per cent. was for a very large ganerator. At 
25 per cent. overload the efficiency was 97:2 per cont. Sixty cycles 
per second was the frequency of the generators for the lighting eystem 
at Boston, but the actual lighting was mostly direct current. Twenty- 
five cycles was the standard for the alternating-current transmission, 
When talking of the employment of batteries in sub.stations he had 
considered it more in connection with lighting than power. They 
were usually kept floating on the mains, and were thus used for the 
peak load. In reply to Mr. Groves, there were fairly good reasous for 
retaining the 110-volt system of supply for lighting. It had established 
itself as the standard voltage of the Edison combination. When the 
supply companies introduced high-tension alternating-current trans. 
mission, they found it as easy to transform down for 110 volts as for 
220. "The closeness of the converter sub-stations, due to the congested 
Aisn icta sapplied, brought the areas well within the range of 110-volt 
distribution, In reply to Mr. Holden, the Elison illuminating 
companies used the General Electric Company's watt-bour meters 
almost exclusively. Quantity meters were very little used, if at all. 
Dr. Suffipner (chairman) then moved that the cordial thanks of the 
meeting be accorded to Dr. Morris for his interesting and instructive 


paper. 


FORTHCOMING EVENTS. 


Fripay, Fes. 3. 


Junior Institution of Engineers.—At 8 p. m., Recent Develop- 
ments in Electric Lighting,” by Prof. H. T. Davidge. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—At 7.30 p.m., ‘'The Electric Equipment ot 
Automobiles." 

SATURDAY, FEB. d. 

Institution of Electrical Engineers (Glasgow Section) —At 
7.30 p. m., annual smoking concert at the Grosvenor Restaurant, 
Glasgow. 

Iastitution of Electrical Engineers (students Section). —Visit to 
Messrs. Evershed and Vignoles’s works, ° 
Glasgow Technical College Scientific Soolety.— Kathode Rays 

and Allied Phenomena ” by Prof. Blyth. 
Monnay, FEB. 6. 
Sooiety of Eugineors.—At 7.30 p. m., presidential address. 


TUESDAY, FEs. 7. 

Institution of Civil Engineers.—At 8 p. m., further discussion on 
Mr. L. E. Clark’s paper, Floating Docks"; aud, time per- 
mitting, the following papers will be read: '' Alfreton Second 
Tunnel," bv Mr. E. F. C. Trench; and The Reconstruction of 
Moncreiffe Tunnel, by Mr. D. McLellan. 

WEDNESDAY, FEB. 8. 

Tramways and Light Railways Assoolation.— At 3 p. m., 
visit to the worke of the London United Tramways Company. 
The Dynamicables.—Dinner at the Trocadero, preceded by a council 

meeting. 

Association of Enginoers-in-Charge.—At 8 p.m., '' Belt Driving,’ 
by Mr. J. Tallis. 

| THURSDAY, FEB. 9. 

Institution of Electrical Engineers.—At 8 p.m., '' Fuel Economy 
in Steam Power Plants, by Messrs. W. H. Booth and J. B. C. 
Kershaw (conclusion of discussion); The Value of Overhead 
Mains for Electric Distribution in the United Kingdom,” by Dr. 
G. L. Addenbrooke. 

: FRIDAY, FEB. 10. 

Olympla.— Opening of motor exhibition. 

Physical Soolety.— At 8 p. m., Radiation Pressure, by Prof. J. H. 
Pointing. 

Institution of Civil Engineers (Students Section). — The 
Reconatrustion of the Santa Lucia River Bridge, Uruguay, by 
Mr. P. J. Riedon. 

Tramways and Light Railways Association. —At 8 p. m., annual 
meeting. 

SATURDAY, FEB. 11. 

Junior Institution of Engineers. — At 7 p.m., coming-of-age dinner 
at the Hotel Cecil. 

Birmingham Electric Club.—At 730 p.m., ‘' Lightning Oon- 
ductois, by Mr. W. H. Whitehouse, 


Institution of Electrical Engineers (Manchester Section).— 
Mesars. S. L. Pearce and H. C. Gunton will read their paper on 
„Manchester Tramways Power Supply” on Feb. 21, instead of 
Feb, 14, 
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MOTOR 'BUSES—OR WHAT? 


It is just possible that the era of motor vehicles is nearer 
than is usually supposed, for the London County Council 
has had suggested to it by the Shoreditch authority the 
idea of such vehicles running on the existing system 
of old rails instead of electrification for the northern 
districts. It is estimated that a saving of nine hundred 
thousand pounds would take place were such a scheme 
adopted. There is no question as to the value of tramways 
when the conditions are favourable, but they area nuisance 
when the conditions are unfavourable. Still, before adopt- 
ing a scheme of motor traction, a good many things ought 
to be considered, and a pause made rather than a hurried 
acceptance. The conditions of town life are not good for 
the nerves, and doctors tell us that nervous complaints 
are increasing both in number and in intensity. Noise 
is a condition too prevalent. To obviate it in some 
measure various kinds of pavements have besn adopted, 
and solid rubber or pneumatic tyres applied to vehicles. 
Can it be said that any of the motor buses st present 
running in the streets decrease the nuisance of noise! 
Rather do not these and the heavy motor engines conduce 
to a pandemonium that, if increased very largely, would 
drive half the population into lunatic asylums and the rest 
into the wilds of Canada?! We are a curious nation. 
On the one hand, we spend extra thousands to get 
rid of noisy granite, while on the other encouraging 
the use and construction of noisier vehicles than 
the old broad-wheeled wagons. The result is very 
much as you were. There is a great lack of scientific 
imagination among the rising generation and the agitating 
section of the community, or we should long ago had in 
constant use a “unit of noise.” Of course, we do not know 
its definition, or how its measure would be propagated, or 
we should have read a paper before some institution 
claiming two-and-twenty members, and our name would 
have had a chance to be remembered for more than nire 
days. However, there is hope yet. What cannot the 
student do when shown the way? A unit of noise. An 
Act of Parliament to prohibit anyone personally or by his 
vehicle or machine from producing more than z units of 
noise at distance y from any other living being. Pray, 
therefore, Mr. Councillor, reflect as to this question of 
noise before adopting for use motor vehicles which are 
promised for the fature, but which do not exist in the 
present. We are credibly informed—indeed, it has been 
publicly announced at shareholders’ meetings—that motor 
"buses are soon to be running in considerable numbers in 
our streets. They are practical, have been successfully 
tried in unite, and must come—so say the advocates. 
We have occasionally in our walks abroad met one 
of these monsters, but never when a second was 
within sight. One ie quite enough, and we strongly 
fancy that when fifty or a hundred are found 
running within the length of the Strand they will be 
treated as an enemy within our gates, and destroyed 
without compunction or even a tear, unless the noisiness 
of the multitude is different in degree to that of the unit 
and considerably less. That practically noiseless motor 
carriages can’ be produced is certain. They can be seen 
daily in any part of the city. It is of the larger and more 
cumbersome vehicles, however, that we are speaking. 
Another nuisance is the stink. Maltiply some motorcars 
in a crowded busy street, and the street would be 
unendurable, Still again a sign of the practicalness 
of the English. They multiply their sanitary “ don'ts " 
on the one hand, and introduce a stinking, semi- 
combusted exhaust into the nostrils of every follower 
within a hundred yards or so. Mr. C. B. Fry 
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says ‘tis 
air. Let him try it on the Embankment some fine 
morning when there is a slight block and the exhausts 
of half a dozen slowly-moving motors just in front. There 
are incidents in life which conduce to vulgarity and the 
use of language. One of these is being in the redolent 
track of a badly-designed motorcar. Bat we must put 
up with all these little inconveniences because the ques- 
tion is progress, and it savours of frivolity to make 
silly complaints when it is known that “use is second 
nature,” and men can sleep in the middle of an engi- 
neering factory, so familiarity will soon breed contempt 
of the noise of the ramshackle traction engine and 
the box of mechanical tricks of the motor 'bus. The 
time of the motor 'bus will come, but the type as 
at present illustrating that useful vehicle will soon, if 
adopted, be a candidate for the scrap heap, and this is 
our moral. Electrical engineers and municipal authorities 
have been nauseated with recommendations to scrap, scrap, 
scrap, and renew with more modern machinery. What is 
the probability of the London County Council having to 
scrap its motorcars if the samples at present on show 
are really samples of the bulk? The motorcar, with 
ite flexibility and half a score other advantages, 
is not quite proved. If it were, we could not suggest 
pause before accepting the proposal. What might 
with a certain degree of force be suggested is that the 
London County Council go gently with their tram schemes 
in all parts not favourable, and be satisfied for a while in 
developing those lines already constructed, and restrict 
further constructional work to any change over from horse 
to electricity, leaving new constructional work till after a 
little more experience is gained in motor-’bus work. It 
ought to be emphasised that the Shoreditch suggestion is 
not of a flexible system ; its cars would be fixed to the 
tramlines, and the greatest advantage of motor traffic— 
capability of passing—would be lost. 


CORRESPONDENCE. 


“ One man’s word is no man’s word, 
Justice needs that both be heard.” 


TELEPHONE RATES. 
SIR, —Rejoinder to the reply to a reply: 

1, If this definition of an editor’s job is correct, no wonder 
that some editors perennially arc in queer street. 

2. The consideration of differing conditions in comparisons 
of telephone rates is the whole point. It is a considera- 
tion that is usually ignored. 

3. The whole of the paragraph, of which you quote only a 
mutilated sentence, shows clearly that my statement 
that £5. 10s. was the pivot of the argument was correct, 
and that your statement that £5. 10s. was a figure 
“ merely assumed for argument’s sake” was incorrect. 
The argument was that a rate of between £5 and £6 
was the standard to go by. £5.10s. is exactly in the 
middle between £5 and £6. 

4. Absence of comment does not necessarily imply agree- 
ment; it may imply mere weariness of spirit. 

5. If you take out the fixed amount, £5 10s., or some 
other figure between £5 and £6, you destroy Mr. 
Bennett's whole argument. If you agree that it is a 
debatable matter whether a flat rate or some other 
form of payment should form the basis of calculation, 
you attack all Mr. Bennetta arguments, past and 
present. 


As for my final remark, it was obviously based on your 
final remark of the previous week, in which you gracefully 
announced that telephonic up-to-dateness might be dis- 
cussed till all was blue for aught you cared. 

You are good enough to say that I think to little 
purpose. Doubtless if I had always been able to think 


l 
healthy to breathe long breaths of fresh 


with the amount of purpose that vitalises the air of 
Salisbury-court, and to express my thoughts with the 
clearness and force (not to mention the grammar) which 
distinguish the editorial columns of the Electrical Engineer, 
I should long ago have been rich and beyond need of 
thinking—except how to amuse myself. 

You claim to have devoted more attention to telephonic 
matters than all the other English technical papers com: 
bined. All the other English technical papers combined 
might be inclined to contest that statement. But what 
kind of attention to matters telephonic bave you paid, Mr. 
Editor? I have read some of the articles on telephony 
published in the Electrical Engineer, and I have «ome 
thoughts on them. Those thoughts may be purposeless, 
but l desire to express them. There was a series of articles 
on “Independent Telephony in Grest Britain.” It would 
be unkind to comment seriously on these, as they were too 
obviously the product of youth and inexperience. Besides, 
Iam always glad to see telephone men sufficiently inte- 
rested in their work to want to writeabout it. But theele- 
mentary nature of the information was more suitable to the 
columns of the English Mechanic or the Amateur Electrician 
than to those of a serious technical journal. 

Other articles bave appeared in your columns describing 
in all seriousness the syetems recently installed for some of 
the British municipalities. These descriptions sre interest- 
ing, because one is glad tó have a record of the kind of 
technical work done in the municipal telephone systems. 
But frankly, Mr. Editor, to telephone men who know their 
business, and know the state of the art of telephony, the 
class of. telephone work described in these articles is what 
whist players would call bumble-puppy.” 

The writer of these articles (can he be my talented friend 
„W. O. T.“ ), in a description of a particularly foolish 
switchboard installed at Brighton, published in your 
columns last year, displayed his ignorance of modern tele- 
phone practice by a single remark. He spoke scornfully of 
the many disadvantages (the italics were his) of relays in 
telephone work. Now, sir, relays have been used in tele- 
phone work for many years. Atthe time your contributor 
published his sapient remark relays were in use on tele- 
phone circuits literally by the million. In cities in all parts 
of the world, from Japan to Portugal, from Scandinavia to 
California, relays do their daily work swiftly and accurately 
on millions of telephone calls. Are the great majority of 
telephone men ignorant of their business that they use 
many relays, with their many disadvantages, or did your 
contributor simply make a foolish statement based on 
igaorance and prejadice ? 

It seems to me that the amount of attention devoted by 
a journal to a given subject is of less importance than the 
quality thereof. 

Let us turn to lighter subjects. I am glad to have 
amused Mr. Bennett. He must have perplexities enough. 
His other remarke suggest a parallel drawn from the past. 
Just about a hundred years ago the nursemaids of England, 
especially along the South Coast, used to frighten their 
small charges by threatening that Boney would come 
over and eat them up. Similarly, when anyone interested 
in the existing municipal telephone system hears any 
criticism of the theory and practice which governs those 
systems, he turns pale, and, in a frenzy of horror, says, 
“Ob! My God! National!” 

Why, when municipal telephone work is stated by its 
supporters to be everything that is up to date and fluurish- 
ing, the very name of the National Telephone Company 
should be such an awe-inspiring bogey passes my under- 
standing. But so it is. 

Mr. Bonnett credits me with a range of operations that 
even the activity arising from the possession of a sound 
digestion and a fairly long pair of legs is hardly equal to. 
But, at any rate, he will agree that such advice as I have 
given the National Telephone Compary has had quite 
successful results. Whereas, according to Mr. Bennett's 
figures, the municipal systems in competition gained only 
4,687 stations in 1904, the National systems in the same 
places gained 8,074 exchange stations In Glasgow, where 
the competition has waged the longest, the National gain 
was 5,232 exchange stations, as against 1,504 stations of 
all classes gained by the municipal system. At Glasgow, 
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therefore, the National rate of gain is 34 times that of the 
municipal system, which shows pretty clearly how things 
are going, and indicates one reason why the Glasgow Cor- 
poration are obliged to consider rebuilding their telephone 
system. 

T am frank to say that I should derive more pleasure from 
Mr. Bennett's communications to the Press if they were 
generally more logical and composed with greater respect 
for such details as grammar and spelling. The variety of 
work hie lively imagination assigns me is obviously incom- 
patible with an eight-hour day. Besides, when I “vilify,” 
I never do it with more than one l.“ (Happy thought: 
What length of praise is one ell of vilification equal to?) 
Mr. Bennett is very fond of criticising the work and ideas 
of others. Why should he be so susceptible and fly so 
readily to the use of hard words when his own work and 
ideas are criticised. — Y ours, etc., 

HERBERT- LAWS WERB 


[Mr. Webb is impulsive, and has to learn that abuse 
is not argument, but is regarded in legal circles as the 
refuge of the destitute. There are only two points in 
this very long letter that we care to touch For the 
edification of Mr. Webb, the writers are not the same. 
Once more this £5. 10s. and argument. Ia our last issue 
we called attention to Mr. Bennett's article of Jan. 6, 
which was being criticised (saye the word) by Mr. Webb 
in our issues of Jan. 20 and 27. We said that £5. 10s. 
was assumed for the sake of argument by Mr. Bennett, 
and that the argument would not suffer had the figures 
been £6. 10s. or £60. 10s. What Mr. Bennett'a argument 
was, and, we presume, still is, ia one easily put into abstract 
shape. Thus, American, Continental, British municipal, and 
certain of the National Telephone Company’s concerns pay 
with a rate from a to b pounde per year; hence the 
Government in parchasing should not purchase at a price 
that when the system is made up to date should necessitate 


ot pounds. If American, etc., practice 


2 
had proved any other rate than d to b remunerative—say 
z to y pounde—then the factor before the Government 
would have been t instead of — The guide to Mr. 
Bennett was ascertained figures—the exact value of the 
figures not being necessary for the validity of the arga- 
ment. The ascertained figures gave him £5. 10s.; it was 
not £5. 10s. that gave him the American, Continental, ete, 
figures. Mr. Webb is quite welcome to think the elimination 
of any special figure destroys an argument; it only shows 
that he needs very much to ponder Herbert Spencer'e 
remarks: “We too often forget that not only ie there a 
soul of goodness in all things evil, but very generally also 
a soul of truth in things erroneous, While many admit 
the abstract probability that a falsity has usually a nucleus 
of reality, few bear this abstract probability in mind when 
passing judgment on the opinions of others.“ 

We have come to the conclusion that Mr. Webb’s com- 
munications are not criticism—they certainly are not edify- 
ing, and unless he can restrict himself to the discussion of 
specific points of practice or organisation, leaving aside the 
absurd remarks which try to fashion a simple printer's error 
into personal inability to spell or write correctly, our 
columns are closed to him. We would suggest, if he is 
really in earnest, to give information and not vituperation, 
that he should amplify his views re flat rate or otherwise as 
a basis of calculation. If his otherwise does not involve a 


flat rate, direct or indirect, we shall be surprised—and 
edified.— Ep. E. E.] 


arate more than 


SIR, — observe in your issue of the 20th inst. a letter 
by Mr. H L. Webb on telephone rates, in which he refers 
to the contemplated rearrangement of operating service in 
Glasgow. Permit me to state that Mr. Webb's remarka 
as to the necessity of rebuilding plant are entirely incorrect, 
as no rebuilding of plant will be necessary. His further 
remarks regarding the probable cost and the so-called tele- 
phone muddle, which appear to be the outcome of a pre- 
judieed imagination, are too ridiculous for comment.— 
Yours, ete., JOHN MACFEE. 

Glasgow, Jan. 25, 1908. 


ALUMINIUM. 


Sir,—May I point out a slight error which I notice in 
Mr W. Smith's psper on aluminium, printed in your issue 
of Jan. 27. 

Comparing the relative advantages of aluminium and 
copper conductors, Mr. Smith shows that the diameter of 
an aluminium conductor must be 1 3 times the diameter of 
a copper conductor of equal conductivity. In order to have 
the same leakage current in both cases, the thickness of 
the insulation must be proportional to the leakage area. 
Now, this leakage area is proportional to the diameter of 
the conductor, not to ite area, so that we ought to have 

Insulation on Cu. . 1. REE ae ee 
Insulation on Al. 1:3 1:69 
— Yours, etc., 
Jan. 25, 1905. 


R. T. 


THE METRIC FALLACY. 


Sig, —Will you allow me to correct a few errors into 
which a recent letter of Mr. E. Johnson, secretary of the 
Decimal Association, indicates be bas fallen regarding 
American weights and measures? He says: Within the 
last few yeare the United States have adopted a ton of 
2,000lb, and have adopted a yard derived from the metre." 

I did not expect, in exposing the metric fallacy, to have 
occasion to defend the 2,000lb. ton against the charge of 
extreme youth. The following extract from the report on 
the metric system by John Quincy Adams, sent to Congress 
in 1821, shows not only that this ton was an established 
standard then, but also calla attention to some useful rela- 
tions between our standards, which those who are accustomed 
to vilify the British system might study with profit: 
„There are, nevertheless, very useful proportions in our 
existing weights and measures, one of which is the ton 
measure of water and the pound avoirdupois. As 1,0000z. 
avoirdupois weigh exactly one cubic foot of water, it 
follows that the ton of 2,000lb. weight is the ton of 32 cubic 
feet measure. The other is between the pound avoirdupois 
and the pound troy; the former consisting of precisely 
7,000 grains troy. The pound avoirdupois is, therefore, 
the connecting link between weight and linear measure.” 

The 2,000lb. ton is tha popular standard for heavy 
weights in the United States. The 2,240]b. ton ie used 
for mining, wholesale trade in coal, and some other pur- 
poses ; it is called the gross ton to distinguish it from the 
other, and its use is decreasing as compared with the more 
convenient 2,000lb. ton. 

In a former letter I referred to the pretence that our 
yard is derived from the metre, and will add here that the 
supposed verification of our yard bar at Washington by 
comparison with the lines on the metre bar is merely an 
approximation, because the yard is incommensurable with 
the decimal divisions of the metre, the ratio between the 
two, as determined by Kater, being 1:09563535056. This 
claim of a yard derived from the metre is thus a fallacy 
based on a mytb. 

Mr. Johnson is also in error regarding the size of our 
gallon, which is the same as the old English wine gallon. 
It is one-sixth smaller tban the British gallon, not one-fifth 
as he states. It is fortunate, however, not only that the 
difference between the two gallons is expressed by such a 
simple ratio, but that this, the only discrepancy in Anglo- 
American conformity, ia found in liquid measures, where it 
causes less trouble in international transactions than in any 
other class of standards. The difference between the two 
gallons will not be without compensation if it serves as an 
awful warning against allowing further variations to arise. 

Mr. Johnson's belief that it is only the names of the old 
standards that survive in some parts of France is not con- 
firmed by French manufacturers. Thus Lamoitier, in 
l'Industrie Textile, Paris, October, 1902: '* We are as much 
in the anarchy of weights and measures for the textile 
industry as at the time of the Revolution, . . . After 
having established the metric system, is it not trul 
ridiculous that more than 110 years later we should be still 
using the English yard, the old or French pound, the 
denier of Montpellier or of Milan, the ancient aune, the 
many different skeins, etc?” Greece is another example of 


THE ELECTRICAL ENGINEER, FEBRUARY 3, 1905. 


165 


the “majority of nations" that, according to Mr. Johnson, 
have “adopted the metric system Greece adopted the 
metric system ja 1834, being the first to take such action 
after France. Last year, or just 70 years later, a semi- 
official chart of Greek weights and measures was published. 
From beginning to end it ie confusion worse confounded of 
old and metric measures. 

Mr. Johnson asks if the survival of “customary " British 
standards ie to be accepted as an argument against the 
British system of weights and measures Not an argument 
against the British system, but it is an unanswerable argu- 
ment against any attempt to introduce the metric system 
If the “customary or illegal“ units have survived, how can 
it be possible to sweep away the entire British system and 
supplant it with the metric? The metric proposition hinges 
on that question, and no satisfactory answer to it has been 
made on either side of the Atlantic. The introduction of 
the metric system means chaos for English - speaking 
countries, because the English system in use as a single 
standard by a rapidly expanding population of 140,000,000. 
inhabiting or controlling 14,000,000 square miles of 
territory, cannot be abolished. Such a proposition is an 
absurdity. 

The greatest error Mr. Johnson makes is in thinking that 
America is no longer with you.” America is with you in 
language, common law, weights and measures. They are 
her birthright, which she is not likely to sell for a mess of 
metric pottage.— Yours, etc., SAMUEL S. DALE. 

Boston, Mass., Jan. 20, 1905. 


SS ES 


THE LAY OF THE SPIDER. 
A Pathetie Ballad. 


BY SIMPLEX. 


NoTE.—The Next Thing in Advertisements—Shift engineer 
wanted for large generating station. Good mechanical 
training and previous experience in high and iow tension 
electrical work essential Salary, 10s. per week. Promo- 
tion according to ability. Free air and scenery provided. 
Write early and avoid the crush. 


Tbe Engineer (Junior) flung himself down 
In a lonely mood, to think. 

He'd searched all his pockets and hadn't a brown, 
Or else he'd have taken to drink. 


He'd wrestled with switches and battled with Fate ; 
He'd shifted a shift by himself ; 

He'd tended the voltmeter early and late; 
He’d a pitiful absence of pelf. 


He'd written for jobs by the dozen or score ; 
He d petitioned the Chief for a rise— . 

The meek applications were heard of no more, 
And the Chief had (beg pardon)-ed his eyes 


When lo! A big spider came down on a thread 
And crawled from the bus bars to earth; 

Aud that horrified spider curled up and was dead 
(Which isn’t a subject for mirth). 

The Engineer (Junior) sprang up with a cry. 
„That epider,” quoth he, shows the way 

There's a glut in the market! Tis for me but to die. 
Let anyone else have my pay !” 

He wrote to the Chief, with a tear in his eye, 
A letter which caused Him surprise. 

And then he sat down on the H.T. Supply— 
Immediately getting a rise! 


FUEL ECONOMY IN STEAM POWER PLANTS. 


A paper on this subject was read before the Institution of 
Electrical Engineers by Mr. W. H. Booth on the 12th ult., 
and elaborated by his coauthor, Mr. J. B C. Kershaw, 
with experiments, on the 26th ult. The paper was divided 
under seven headings, any one of which was sufficient for a 
full paper if exhaustively treated. The seven headings 
were: feed water, fuel, air, boilers and furnaces, steam, 
waste gases, and draught and regulation of air supplies. 


It is under the third heading-—boilers and farnaces—that 
the most valuable information is given, but here, again, the 
authors were evidently handicapped by the limited space 
at their disposal. Their remarks as to the design of 
furnaces for burning particular kinds of fuel with tbe three 
principal types of boilers will repay carefal reading, and 
we regret that we cannot reproduce in full this section of 
the paper. 

The paper concludes thus: Finally, may the authors 
point out that the best resulta can only be attained if 
scientific methods of control are employed in relation to 
feed water, fuel, waste gases, and draught. Automatic 
apparatus for testing flue gases or any other product can 
never take the place of the trained chemist; for an auto- 
matic apparatus demande not less but more skill in itae 
control and management than ordinary apparatus, if the 
records obtained by it are to be of permanent value. 
The results now being obtained by CO, recorders in 
many electricity works are, in the authors’ opinion, of 
doubtful value, owing to the lack of trained expert 
assistance in their management. Automatic apparatus of 
all kinds is, we admit, of great service, but not in the 
direction popularly supposed. It enables one skilled and 
efficient man greatly to increase the number and extent 
of his duties, and practically to treble or quadruple his 
efficiency ; but it does not, and cannot, give accurate and 
valuable records when placed in the hands of untrained 
men. It is remarkable that engineers, after their long 
experience of automatic stoking appliances, should imagine 
that automatic testing apparatus will achieve the impos- 
sible. In each case the best results can only be attained 
when the automatic apparatus is under expert supervision 
and control; and for testing apparatus, the expert control 
required is that of a specially trained and skilled chemist. 
In the working of a large modern boiler plant the chemist 
is, in fact, as mach in place as in a chemical works, and the 
recognition of this truth will undoubtedly promote the 
economical working of such plants. 

" The following words, written over 60 years ago by the 
pioneer in the movement to obtain more scientific use of 
coal and fuel in steam-raising—we refer to that remarkable 
man, C. Wye Williams—are still applicable to the position 
in this year, 1905, and there are few present who would 
guess that they were a quotation from a book entitled 
'The Combustion of Coal, published in the year 1841 in 
Liverpool, and dedicated to the proprietors of the City of 
Dublin Steam Packet Company : ‘It may be asked how it 
bas happened that hitherto the smokeless combustion of 
fuel bas not been effected. I answer, because the chemistry 
of combustion has been neglected, not in the laboratory, . 
but in practice, and because the construction of our furnaces 
has been too much left to those who know little of the 
chemical properties of the materiale which are consumed in 
them.“ 

The following is a summary of the discussion: 


Colonel Crompton prefaced his remarks by stating that electrical 
engineers scarcely appreciated how much their intereste were bound up 
in the subject of the paper, which was a most opportune one. He 
entirely agreed with the authorsin regard to flame temperature 
and the cooling effect of the boiler surfaces, The method introduced 
in this country when water-tube boilers were first used of putting the 
farnaces very close to the cooling surface of the tubes was a barbarous one. 
The technical Presa had urged that you could not prevent or consume 
smoke without loss. So long as there was an excess of air that view was 
to a certain extent correct, but the authora’ method of deflecting the gases 
on a firebrick lining was the remedy for preventing smoke. 2 of 
causing loss, this method, prop: rly worked, would give a higher economy. 
At Calcutta he had introduced water-tube boilers against the advive 
of all the practical engineers there, but the Calcutta electricity supply 
undertaking was virtually the only smokeless establishment in the 
district. He considered that thermal storage had not only come to 
stay, but would prove to be one of the greatest benefits ever intro. 
duced into power stations, particularly where there was a pesk load. 
Not only did it sigoify economy in oiler plant, but there was an 
economy of a kind which could not be explained at the present time, 
as the energy became multiplied by some unknown means. Oa this 
point he did not agree with the authors that you must wait to 
ascertain the cause before utilising thermal storage; the effect 
was known, and that was sufficient. Mr. Booth still bad an 
affection for the Lancashire boiler, bat Colonel Crompton was 

lad to see that be now received water-tube boilers with toleration. 
ith the latter you could arrange to have a superheated coil put in 
the right place, and you could have the superbester surfaces brought 
as near as possible to the hottest part of the fuel, which was almost 
impossible with the Lancashire boiler. Regarding furnaces, this was a 
question of fuel. When fuels with varying percentages of ash were 
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used, a moving fazmase was an enormous advantage, because it could be 
run at varying speeds to suit the varying percentages of ach. In regard 
to tbe inclined grate, the party which recently toured the States had 
several opportunities of = the Rooney t bat afier extensive 
enquiries Oolonel Crompton had come to the conaluson that the 
results were not comparable with those obtained with the flat grate 
worked on the chain or similar principle. Colonel Crompton spoke 
enthusiastically of superheated steam. When in America he dis- 
cussed this very fully with Dr. Elihu Thomson, who considered that 
the steam-engine would be kept on a level with the internal-oomt us- 
tion engine, and in some respects surpass it, if we have the pluck 
to go high enough in temperature.” He hoped engineers would 
not accept the authore’ view that the only advantage of super- 
heating was to dry the steam. Superheating gave thermo- 
dynamic advantages the whole way up the scale. By ita 
means Dr. Thomson and others had obtained results only to be 
accounted for by the third law.  Superheating had been unjustly 
criticised because it was supposed to score the cylinders and to evapo- 
rate the lubrication. Colonel Orompton had satisfied himself by 
experiments that this did not ocour when the boilers were properly 
worked. The gain amounted to between 30 and 40 per cent., not 
15 per cent, as stated by the authors, He was sorry that in an other- 
wise excellent paper the authors did not give credit under this head to 
Profe, Oallendar and Nicholeon, who read a paper on the subject in 
1898. Oolonel Crompton was convinced that a new practice in steam 
engineering could be developed with quite as bright a prospect of 
profitable results as from internal-combnation engines. 

Mr. H P. Boot (Tunbridge Welle) said that his experience in regard 
to the se; aration of oil and grease from condensed water was that there 
was no trouble at all, provided the grease was put in the proper pl«ce 
and arranged at the right level. In regard to feed. water heating, he had 
for some time been trying a method of passing the water from a hot- 
well, after it leaves the economiser, into an arrapgement of trays in 
the heat spece of the boiler, This answered its purpose well, but it 
was necessary to provide for the contraction and expansion of the 
trays. He had been surprised to hear Colonel Orompton speak some- 
what disparagingly of the Lancashire boiler, He considered the 
central-station engineers lot was a happy one where & com- 
bination was in vogue, the Lancashire boilers beiog of gaeat 
value in the daytime. The water-tube boilers were certainly 
very valuable for rapid steam - raising. As to refractory far- 
naces, it was a subject of surprise to him that makers of water-tube 
boilers should still go on oonstructing the old-fashioned type of 
chamber. Asto the most economical class of fuel, it depended entirely 
on the location of the town, railway carriage being the determining 
factor. He had never been able to exceed 18 per cent. in the saving 
by superheated steam, but that figure was a good reason for adopting 
superheat. 

Mr. Dale (of Mesers. Crossfield, Warrington) ssid that bis experi- 
ence confirmed the authore’ view as to the p ssi ility of o taining better 
fuel economy. As to the frequency of tne analysis of the water, this 
depended upon local conditions. He agreed with the authors’ view 
generally, bnt as the hardness of the water his company obtained from 
the Mersey flactuated a good deal and was sometimes abnormal, it 
necessitated a certain amount of extra analysis. Great care should be 
taken to exclade animal oils from the feed water. In regard to firing, 
hand stoking introduced an element of irregularity, whereas with a 
first-rate mechanical type practical uniformity was obtainable. 
Respecting sampling and analysis of fael, he sgreed that as a general 
rule an approximate analysis was quite sufficient, and the calorific 
value could be caloulated from this. In some cases it might be 
desirable to conduct an ordinary calorimeter test. With regard to 
superheating, Mr. Dale described a method employed at his company’s 
works. Most of their Lancashire boilers were 30ft. by 9ft., and 
instead of covering the top with non-conducting material, they utilised 
it as heating surface, and over this were fixed two horizontal tubes. A 
gain of "deg. to 8deg. of superheat was obtained, which, though not 
great, was uniform. 

Mr, Druitt Halpin quite agreed with the authors' views about 
batteries, If a good battery were obtainable at moderate cost, it 
would be a boon. In regard to the boilers, he oa pete the need of 
getting rid of the dirt before the feed water could carry it into the 
interior. Regarding lubrication, animal oils had practically ceased to 
be used. In regard to fuels, he thought it as well to use the best where 
the prices were anything like proportionate, but did not believe in 
burning the best Welsh when the price was abnormal. Fans were the 
best method of improving chimney draught. He agreed with the 
authors that it was folly to have cheap engines to tide over the peak 
load. He favoured the water-tube boiler for all-round efficiency. 


TRADE NOTICES AND NOVELTIES. 


Absorption Dynamometer. 


The dynamometer illustrated herewith has been designed by 
Mr. W. G. Walker, A. M. I. C. E., M. I. E. E., of 47, Victoria- 
street, S. W., for measuring the horse-power of electric and 
other motors. It will be seen from the illustration that it is 
of the absorption type, the energy produced in the motor being 
expended by the vanes revolving in air. Mr. Walker has 
designed such a dynamometer with a range of from h. p. to 20 h. p. 
For this range three different sizes of air - vanes are provided. 
Tne radial arms can be clamped on to shafts varying from jin. 
to 1gin. in diameter. The weight complete of the whole 
apparatus, including the box, is about 22lb., and the over-all 


of using the dynamometer to ascertain the horse-power of an 
electric or a petrol motor is as follows: The radial arms are . 
clamped on to the spindle of the motor to be tested, and the 
vanes adjusted to such a radial position that the motor rans at 
the required speed under load. Knowing the speed and the 
position and size of the vanes, the horse-power is obtained 
from tables of results which are supplied vith the dynamo 
meter. There is no doubt that such an apparatus can be easily 


00000000 


Walker's Absorption Dynamometer. 


fixed to a motor for testing purposes, but we are inclined to 
think that the reading of horse-power obtained will be con- 
siderably varied by the position of the motor relative to the 
floor, walls, or other surrounding objects. We presume the 
designer has looked into this and may be able to give some 
corrections to be applied in extreme cases. 


E. C. C. Machines of Recent Design and Construction. 


Through the courtesy of the Electric Construction Company, 
Limited, Wolverhampton, we are able to illustrate herewith 
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Fic. 2.—E.C.C. Enclosed Motor-Generator. 


some of the machines recently manufactured by them. Fig. 1 


dimensions of the box is 24in. by 94in. by 6in, The methode] shows one of the firm's standard induction motors, with brushes 
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and slip-rings enclosed in a cast-iron ventilated cover. The 
brushes are of carbon, and the motor is provided with a short- 
circuiting and  brush-lifting arrangement. The particular 
machine illustrated has an output of 15 b.h.p. when running at 
720 revolutions per minute. It is wound for two-phase currents 
at à potential of 200 volts, and is geared by means of a raw- 


4, 


hide pinion and cast-iron spur wheel down to 240 revolutions 
per minute, the drive being then transmitted with further 
reduotion to the countershaft through the medium of chain 
gear. Referring to the illustration, it will be seen that the 
starting resistance and switch are carried at the end of the shaft 
and completely enclosed. This arrangement saves the ohmic loss 
in leads which would be entailed by a separate starter, 
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FIG. 5, —E.C. C. Motor-Generator. 


, wt 


to be moved round bodily, with their respective attachments, 
to different points, so as to adapt the motor for any position. 
Thus it may be belted either to the flo r, wall, or ceiling, as 
may be required, wi:hout difficulty, The countershaft bearings 
have very little overhang. Fig. 2 represents one of a number 
of motor-generators for a Government contract. 


This machine 


See 


has an output of 50 amperes at 15 volts when running at 1,200 
revolutions per minute, The motor and generator are direct 
coupled, the whole being completely enclosed in a cast-iron case 
ribbed externally, as shown, ia order to obtain a greater heat- 
radiating surface. Sections of the casing are hinged to permit 
of ready access to the brushes. Fig. 3 illustrates a 220-kilo-volt- 
ampere motor-generator running at 428 revolutions per minute. 


O. l 


— 


Fig. 4. — E. C. C. Traction Generator. 


while it effects at the same time a saving in the initial 
cost, and renders the whole more efficient. The bearings for 
the countershaft are cast on the end casings. This construction, 
& from the great stiffoess obtained, is much preferable to 
the practice of bolting the bearings for the countershaft on to 
the motor case, sinoe it ensures accurate pitch. It will also be 
noticed that the construction employed enables the end covers 


The motor half of this combination is shunt wound for 440 to 
450 volts, and is supplied with current from tramway gene- 
rators. It is direct coupled to a three-phase machine wound to 
generate current at 5,000 volts terminal potential. Thus the 
combination is the reverse of the usual order of things. The 
last of the accompanying illustrations (Fig. 4) shows a 575-kw. 
compound- wound traction generator of the firm's latest type of 
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construction, designed for a speed of 350 revolutions per minute 
and a terminal potential of 500 volts. No better proof of the 
E. C. C. s successful eff rts to maintain a leading position in 
regard to the design and manufacture of modern electrical plant 
could be affurded than these illustrations, and we must com- 
pliment the firm upon their steady progress with the times. 


Steam. 


Messrs. Babcock and Wilcox, Limited, of Oriel House, 
Farringdon-street, E C., have sent us a copy of the fifth 
edition of their book eutitled **Steam." In the new edition 
of this well-known work of reference no less than 180 pages 
are required to contain the information given. This book, 
which was first issued in the United States, gives concisely the 
history of the Babcock and Wilcox boiler since its inception in 
1867. The development of these boilers, which now have 
reached the aggregate output of 4,700,000 h. p., has coincided 
with a great advance in the economical production of steam. 
It follows also that the company responsible for the manufacture 
of such & large number of boilers must be intimately in touch 
with every feature in connection with steam production. The 
book before us.is evidence of this, and, quite apart from the 
descriptions given of Babcock and Wilcox apparatus, it contains 
data which is unprocurable elsewhere, and is invaluable to 
engineers. With the early part of the present edition we do 
not propose to deal, but must call our readers’ attention to the 
valuable tables that are given from p. 65 onwards as to the 
theoretical heating values of the coals of the world. In this 
section information is given as to the calorific values of coals 
obtainable in Great Britaln, the United States, Germany, 
France, and most other Continental countries. These figures 
are followed by useful information as to the Australian coals 
and the products of the coal mines in South Africa, Japan, 
etc. In places where fuel other than coal is found 
more economical, special furnaces are needed, and here, 
again, the information given in Steam will be invalu- 
able to engineers having an export practice. The super- 
heating of steam is now adopted in all new electriclty 


works, and a number of our older stations have found it 


advisable to add independently-fired superheaters. This branch 
of steam engineering is much more fully dealt with in the 
present edition than in the earlier issues of this publication. 
Both the superheater worked as a part of each boiler and the 
independently-fired superheater are discussed. There has been 
in the past considerable trouble with the latter type, owing to 
the fact that there is no automatic relation between the heat 
produced by the furnace and the quantity of steam which is 
passed through the superheater tubes. If, however, the 
essential conditions which are laid down for the design of such 
superheaters are followed, the burning-out of tubes and other 
troubles will be avoided. It is essential that the tubes should 
not be subjected to the direct impact of the furnace gases 
rising from the firebars. They should instead be placed 
in a chamber completely filled with burnt gases of as low 
& temperature as practical to ensure the final superheat 
required. This involves a large heating surface, which 
is more than repaid by the increase of life of the superheater 
and the decrease in trouble and cost of repairs. The other 
detaile, such as ensure freedom of expansion for the tubes and 
tight joints between the tubes and the manifolds into which 
they are secured, should receive the attention of engineers when 
deciding between the relative merits of different superheaters. 
Elsewhere in the volume a considerable amount of new informa- 
tion is given on refuse destructors. The feature, however, of 
the issue from an electrical engineer's point of view are the 
illustrated descriptions of large boiler plants in power stations 
designed for the electrical distribution of power on a scale which 
was undreamed of when the first edition of Steam appeared. 
In connection with these the automatic coal-conveying installa- 
tions are worthy of special notice, and automatic stoking is also 
dealt with. This last edition has also been improved by the 
inclusion of the results of some recent trials and by a number 
of additional tables of general interest. The book should find 
a place amongst every engineer's works of reference. 


Catalogues. 


THe SIMPLEX STEEL CoNpviT Company, LIMITED, Birm- 
ingham, London, E.C., and Manchester.—Leaflet No. 102 shows 
important percentage reductions in the price of material which 
were effected on the issue of their last list. The leaflet deals with 
light-gauge, heavy-gauge, and oval conduits, fittings, junction 
boxes, and miscellaneous. The reductions vary from 12:4 to 257 
per cent., while the average reduction in screwed normal bends 
amounts to 57°6 per cent. 


AUTOMOBILE SHOW. 


A small automobile show is being held at the Orystal Palace, 
and will remain open until Feb. 4. Perhaps its most interesting 
feature consists in trials of non-slipping devices, which. are 


being held on a specially-prepared surface in the grounds. We 
loen that in order to ensure that all the appliances being tested 
are practical, they will be required to undergo a test of a 
50-mile run on the roads. Some of the stands have made 
extensive use of 2-c.p. and 3-c.p. incandescent electric lampa, 
arranged in festoons, for effective and decorative lighting. The 
various tyre and accessory firms have been allotted prominent 
ositions, and have not, as in former years, been hidden away 
in galleries or other out-of-the-way positions. 
Electric carriages are, as usual, very much in the minority. The 
Kriéger Electric Carriage Syndicate, Limited, 48a, Gillingham- 
street, Eccleston - square, London, S. W., exhibit front- 
wheel-driven electric landaulets, coupes, Isndaus, victorias, 
buses, and delivery vans, all system Kriéger, with two com- 
pound 4j-h.p. motors. The following particulars are given : 
Speeds—six usa two recuperation, one full brake, and one 
reverse; transmission—direot by means of pinions keyed to 
driving wheels ; controller—situated below steering handle, and 
is easily manipulated ; brakes—one electric and one mechanical ; 
ateering—is very simple, and can be fitted with either wheel or 
handle bar; chassis—steel stamped ; tyres—either pneumatic 
or solid; accumulator—44-cell battery, which has a capacity of 
45 miles on one charge for a four-seated car. The Scheele 
Electric Carriage Company, 41, Grosvenor-mews, New Bond- 
street, W., show an electric Victorla brougham having inter- 
changeable bodies, with one chassis, a battery capacity 
40 to 50 miles, five speeds forward and two backwards; 
the speed is given at 14 to 20 miles an hour, They 


also show an elegant electric private omnibus, Mersrs. 
Glaskin and Co., Geosvenor-mansion, Victoria-street, West- 


minster, London, S. W., have on view their wlectric-Scanhope. 
Messrs. B. Kaettner and MacDonell, 3, Adam-atreet, Adelphi, 


London, W.C., have a splendid display of casting machines and 
moulds, and various types of grids, frames, and plates for 
accumulator makers for ignition, traction, or stationary work 
in England ; 
separating metal by electricity, and a varlet 
accessories. We also noticed a complete outfit for elgctrically 
lighting motorcars, electric head, side, and tail lamps, and roof 
light for covered cars, all rua off from one small accumulator 


also an electromaguetic sorting machine for 
of acoumulator 


battery. 
Mesars. David Moseley and Sons, Limited, Chapelfield Works, 
Ardwick, Manchester, and London, Glasgow, and Birmingham, 


exhibit their well-known varieties—viz.: Moseley's beaded - edge 
and new wired motor tyres, Seddon's red tubeless motor tyre, 
and all rubber accessories for the motor trade. J. 
Statter and Co., Newhall-street, Birmingham, show a new elec- 
trically-driven valve-grinding appliance for the use of car owners 
and garages. 


Messers. J. G 


Messrs. W. H. Willcox and Co., Limited, motor engineers stores 


and lubricating oil refiners, 23 36, Southwark- street, London, 
S. E., have a fine show of their specialities, ineluding Willcox 
aluminium-cased ‘‘ centrifugal’ and semi-rotary motor pumps 
for circulating water in the cooling chambers ; Willcox gan- 
metal **semi-rotary " water-circulating pump for the cooling 
chambers (in two sizea) ; several types of Penberthy 
injectors, etc. 


' patent 


The Gratze Patents and Engineering Syndicate, 
Limited, 444, Whitfield-street, Tottenham Court-road, W. 


show a new speed indicator, which is formed on an altogether 


new principle of action; the indicating movement is quite 


distinot, and absolutely disconnected from the rotary portion 
of the instrament. 
any slip that would otherwise accompany a friction drive. They 
also exhibit a type of accumulators suitable fur ignition purposes, 


It has a positive gear drive, thus obviating 


traction, or lighting—an altogether new formation on the 
Planté principle, in which the positive plates are not pasted. 
It appears that the firm guarantee this accamulator to give an 
output of 18 watts per pound weight, and they claim that it 
will give one volt even under a dead short-circuit, and that it 
can be charged at 200 amperes without injury to the plates. 
Messrs. G. T. Riches and Co., 4, Gray’s-inn-road, London, 
W. C., are the sole British representatives of the Eisemann 
high-tension magneto-ignition, as used by Panhard, Lavassor 
(exclusive), Brooke, Daimler, Merryweather and Son, Limited, 
M. M. C. Wolseley. This machine takes the place of the 
accumulator and contact breaker, and whatever the number of 
cylinders used requires only one coil without trembler. High- 
tension system with ordinary pattern sparking plug, in conneo- 
tion with which they show a combination plug, with porcelain 
interior, doing away with the trouble of mica heads ; Simplex 
electric ignition (combined coil and sparking plug), and wipe 
contacts for 6 h. p., 8 h. p., and 9 h. p. De Dion" (G. T. 
Riches and Co. s registered design, guaranteed interchangeable) 
are also found on this stand. Voltmeters, coils, sparking plugs, 
accumulators, and ignition sundries of various kinds are also 
exhibited by Messrs. Alfred Dunhill, Limited, 359 and 361, 
Euston-road, N. W.; Leadbitter and Co., York-street, West- 
minster; Peto and Radford, Limited, Hatton-garden, E. O.; 
Longstreth’s, Limited, 4274, Strand, W. C.; Chloride Electrical 
Storage Company, Limited, 59, Victoria-street, S. W.; C. A. 
Vandervell and Co., Chapter-road, Willesden, N. W.; and the 
Magneto Company, Winchester House, E. C. 
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INSTITUTION. OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Jan. 26 the following 
candidates were elected : 


Associate Menbers.—-H. H. Oouzens, Corporation Electricity Works, 
Temple Back, Bristol; A. Orowther, W. R. Asylum, Measton, near 
Leeds; J. N. Dodd, Messrs. Dick, Kerr, and Oo., Preston, Lanca.; 
D. B. Ingram, Ishapur Rolling Mills, Calcutta; B. A. Mannerheim, 
care of Swedish and Norwegian Consulate, Johannesburg, Transvaal ; 
W. H. Moore, eee to the Port Commissioners, 
Calcutta ; A. B. Munro, Corporation Electricity Works, Pietermaritz- 
burg, Natal; A. Peaker, Ashley House, Lady Pit-lane, Leeds; F. K. 
Preston, Bradford Dyers Association, Limited. Bradford; T. B. 
Reader, Electric Lighting Station, Hindhead, Surrey; T. W. Sampson, 
18, Bute-street, Crookes, Sheffield; W. T. Taylor, Rawhide Gold 
Mining Company, Rawhide, California, U.S.A. 

Associates, —L. H. A, Shadwell, Government Harbour Department, 
Durban, Natal; T. Wadsworth, 51, Bradbourne-street, Fulham, S. W. 

Students.—W. Aked, Highfield Hovse, Sutton-in-Ashfield, Notts; 
S. M. Andrews, 41, Wellington-road, Old Oharlton, 8. E.; J. T. Appleton, 
91, Bewsey-road, Warrington ; A. Auer, 35, Viotoria-street, Aberdeen; 
H. A. Bastable, 41, Wellington- road, Charlton, S. E.; G. C. Blackburn, 9, 
Oircular-road, Birkenhead ; F. G. Broadhead, 9, Meyrick-road, Stafford; 
8, Brooks, 71, Haworth-road, Gorton, Manchester; T. A. Brown, 
90, Hadham-road, Bishop's Stortford, Herts; W. Browning, Laurel 
Bank, Mornington-road, Sale, Manchester; R. P. M. Oanty, 24, 
Woburn-place, W.O.; H. A. Carney, 59, Marshall-place, Oheetham, 
Manchester; L. H. A. Oarr, 15, Albert-terrace, North Shore, Black- 
pool; A. E. Olarke, 132, Hulton-street, Moes Side, Manchester; 

. W. Cosby, 86, Shrewsbury-street, Old Trafford, Manchester ; P. G. 
Dani, 5, Girdler's road, Brook Green, W.; R. E. Dawson, 42, High- 
street, Southend-on-Sea; A. J. O. De Renzi, 64, King- street Esst, 
Rochdale; O. H. Dobson, Elmside, Rusholme-road, East Putney ; 
G. A. Egles, 192, Marylebone-road, N. W.; d. F. Embleton, 90, 
Oxford.rosd, Manchester; J. G. Farrow, 229, Albion-road, Stoke 
Newington, N.; R. A. F. Fawcus, Red House, Altrincham, Oheshire ; 
H. A. Finlaison, 11, The Park, Eccles, Manchester ; D, Fox, 2, Lindum- 
terrsce, Bradford; J. W. Fraser, 11, Haverhill-road, Balham, S. W.; 
J.P.Garner, Post Office, Spurstow, Tarporley; W. W. Greenwood, Elemore 
Heath Villas, Halifax; O. H. W. Grimshaw, Fairy Hill, Bray, co. 
Wicklow; J. W. Hambleton, 30, Bloomfield-avenue, S. C. Road, Dublin; 
C. C. A. Hardie, 7, Melina-place, St. John's Wood, N.W.; A. W. E. 
Harris, The Red House, Barnt Green, near Birmingham ; T. Hedberg, 
349, Oollins-etreet, Melbourne; H. Helweg-Larsen, 65, Northern. 

ve, West Didsbury, Manchester; P. H. I. Humphreys, Lendal- 

ill, York ; P. Kemp, 144, Stockport-road, Manohester ; E. W. Lace, 
St. Leonard's, Ryde, Isle of Wight; E. Lawson, Bcatcherel.hill, 
Morley, Yorks; J. H. Lemon, Engineering Apprentices’ Olub, Stret- 
ford, Manchester; L J. Lepine, 6, Queen’s-road, Loughborough: 
A. E. MoOonnell Mortimer House, Victoria-road, Stretford, Mau. 
chester ; R. L. McCulloch, 56, Aytoun-road, Pollokshields, Glasgow; 
J. S. Mail, 1, Bisham-gardens, Highgate, N.; A. Maling and S. Y. 
Maling, 11, Derbyshire-lane, Stretford, Manchester; O. E. May, 
Treasurer's House, The College, Bromley, Kent; E. N. G. Morrie, 
Brentford Lodge, Old Brentford, Middlesex; J. H. Mousley, 
St. Germains, St. Albans, Herts; J. H. M. Nichols, 30, Maitiand 
Park-villas, Haverstock-hill, N. W.; A. E. O'Dell, 9, Gordon-road, 
Kiogston-on-Thames ; W. A. Perry, 59, Wallwood-road, Leytonstone ; 
K. Preston, 7, Groby-road, Altrincham, Oheshire ; E. 8, M. Prichard, 
37, Derbyshire-lane, Stretford, Manchester; V. J. Radbone, 58, Lord- 
ship-park, Stoke Newington, N.; H. 8. Rainforth, Oentral Technical 
College, South Kensington, S. W. ; N. Ramsay, Cams Hall, Fareham, 
Hante ; A. Riley, The Poplars, Morley, near Leeds; J. M. Seddon, 
10, Queen’s-square, W. C.; S. Simpson, 119, Earl-street, Horton-lane, 
Bradtord ; J. W. Smith, 16, Gladstone-street, Loughborough; N. B. 
Tomlinson, 13, Pembury-avenue, Tottenham, N.; E. W. Tunbridge, 
Rocklands, Woodbourne-road, Edgbaston, Birmingham ; W. Turner, 
Grosvenor Lawn, Newbury, Berks; G. W. Wadsworth, 13, Glenfield- 
street, Clougheide, Blackley ; T. F. Wall, 21, Norwood-grove, Liver- 
pool; J. W. Wheeler, 250, Amhurst.road, N.: S. M. Wright, 20, 
Muswell.rise, Muswell.hill, N. ; A. R. Wuest, 17, Amherst.street, 
Withington-street, Manchester. 


PERSONAL. 


Mr. A. A. Blackburn, A. M. I. E. E., who had resigned his position 
under the Manchester City Oouncil for one with the Belfast Oorpora- 
tion, was on Friday last presented by Mr. Councillor G. T. Jackson, 
J.P., general secretary of the Tramworkers' Union, and on behalf of 
that body with a handsomely illuminated and framed address aud a 
gold-mounted umbrella. In doing so, Mr. Jackson said it was one of 
the greatest pleasures which fell to the lot of a general secretary, for 
it showed that a happy understanding had existed between the men 
and Mr. Blackburn, whom they all hoped would continue to rise in 
his profession, and that however high, or wherever he went, the same 
happy conditions would exist around him as had prevailed during his 
24 years at Manchester. Mr. Blackburn had been previously presented 
by the staff and workmen at the Hyde-road shed with a very 
massive Ohippendale drawing-room cabinet, and Mrs. Blackburn with 
an afternoon tea service and china ornaments, The Queen’s-road shed 
staff gave him a handsome marble clock and pair of Oriental bronze 
veses to match. At each gathering the men expressed regret at 
pan so good a superintendent, yet wished him every success at 

ast, 

The Electricity Oommittee of the Manchester Corporation have 


recommended the appointment of Mr. S. L. Pearce as chief electrical 
engineer, for a period of three years, on the following terms: salary 
for the first year at the rate ot £900 per annum; for the second and 
third years, £1,000 per annum. Mr. Pearce is to enter into an agree- 
ment to remain in the employ of the Corporation for three years hom 
Feb. 1, 1905, and to devote the whole of his time to the duties of the 

ition and in carrying out any electrical extensions or works in the 
fatare that may be je Duda the engagement to be subject to apy 
arrangement which the Corporation may from time to time make with 
consultiog engineers, 

Mr. E. Hatton, Salford ; Mr. H. E. Yerbury, Sheffield; and Mr. G. 
Conaty, Birmiogham, are the three selected candidates for the New- 
castle tramways mausgership. We are informed that the appoint- 
ment, which is worth £700 per annum, will not be made for a month, 

Mr. Arthur King, Sheffield, has been appointed overhead construo- 
tion superintendent to the Belfast tramways. Mr. King was formerly 
with the British Electric Equipment Company and in the Sheffield 
Corporation’s tramways department, 

On Monday night Mr. Sidney Herbert Thomas, the electrician-in-charge 
of Shoreditch electric lighting department during the absence of the 
chief, was the recipient of a handsome suitably-inscribed marble time- 

iece with statuettes in celebration of his marriage a week previously. 
here was a large attendance of the chief officials of the staff and 
employés at the depót, among those pese being Mr. George Kemp, 
A. M. I. E. E., second engineer-in-chief (who made the presentation in 
the unavoidable absence of Mr. Chas. Newton Russell, engineer-in- 
chief); Mr. Alfred Vincent, general foreman of the station; Mr. 
Lawaon, engineer-in-charge, Whiston-street, Hackney-road; Mr. 
Sydney Fairleigh, inspector of dyoamos ; Mr. J. Week; and Mr. 
W. G. Hackett, chief attendant of storage batteries, 


LEGAL INTELLIGENCE. 


THE PROPOSED TRAMWAY ON CANVEY ISLAND. 


The case of Bruce Peebles and Oo., Limited, v. Hester came before 
the Master of the Rolle and Lords Justices Mathew and Oozens Hardy 
on the appeal of the defendant from an order of Mr. Justice Jelf in 
chambers, 

The plaintiffs, a firm of electrical engineers and contractors, brought 
the action to recover £35,630 against the defendant as accepter of two 
bills of exchange, dated June 3, 1904, which bills upon presentation 
were dishonoured. It appeared that the defendant owned an estate on 
Oanvey Island upon which he wished to have a tramway built, and he 
entered into a contract with the plaintiffs to do the work. The tram- 
way was to have been completed by June last year, but it was not, and 
it was agreed that a penalty of £1,000 should be paid. Afterwards 
an arrangement was entered into under which the bills, the subject of 
the present action, were given in respect of moneys admittedly due 
from the defendant to the plaintiffs in respect of the work, bat the 
defendant contended that it was a condition precedent to the bills 
being presented that the plaintiffs’ contract had to be completed by 
September, 1904. Mr. Justice Jelf, in chambers, gave the defendant 
leave to defend on bringing into court £1,000. The defendant now 
appealed from this, contending that he ought to have unconditional 
leave to defend. 

The appeal was allowed. 


NORTH-WEST LONDON ELECTRIC SUPPLY COMPANY. 


In the Ohancery Division on Friday last Mr. Justice Farwell heard 
an application arising out of the sale of the undertaking of the North- 
West London Electric Supply Company to the Hampstead Borough 
Oouncil for £12,000, The book debts were said not to be included in 
that sum, A holder of 32 debentures, representing £1,600 out of an 
issue of £30,000, asked for the appointment of a receiver and manager. 
The applicant complained that the price of £12,000 offered for the 
company’s undertaking showed an extraordinary depreciation from 
previous values, 

The application was opposed on behalf of all the other debenture 
holders, who asserted that the real object of the application was to 
prevent the sale of the undertaking. ‘Lhe first mortagees were already 
in possession, and & meeting of debenture holders had already sanc- 
tioned the sale. 

Eventually the matter was referred to Ohambers, without prejudice, 
and with liberty to apply to the Court. 


MOTOR TRACTION COMPANY, LIMITED. 


In the Obancery Divieion on Friday last, before Mr. Justice Buckley, 
Mr. Buckmaster, K. C., applied for an interim irjuuotion to restrain 
the defendant company from carrying into effect an agreement, dated 
Deo. 9 last, purported to have been entered into between the company 
and the defendant, Mr. Frank Grice Hackney, as trustee for an 
intended new company. Counsel argued that the memorandum of 
association did not empower the company to sell its undertaking for 
shares in another company, as it was proposed to do. 

His Lordship reserved judgment. 


KILLARNEY ELECTRIC LIGHTING COMPANY. 


In the Chancery Division on Friday last the Master of the Rolls 
heard the case of the Callender Cable and Oonstruction Company, 
Limited, v. Killarney Electric Lighting Oompany. 

Mr. Leet applied on behalf of the defendants to appoint a receiver 
in place of the receiver at present acting for the Court. The present 


receiver had issued a notice that he would shut down the works of the 
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defendant company, and counsel stated that if this intention were 
carried out, the defendants would lose the benefit of the provisional 
order, and would expose themeelves to a fine on foot of that order of 
£2 per day. This would be fat el to the electric lighting company, and 
to the possibility of a sale. If the works were to be sold, they should 
be sold as a going concern. 
The Master of the Rolls adjourned the matter for a week, and 
intimated that he would then receive sealed tenders containing offers 
for the purchase of the works of the defendant company. 


OVERHEAD WIRES. 


Before the Railway and Oanal Commission last week the appeal of 
the Postmaster-General against the decision of Judge Russell, sitting 
at the Oroydon Oounty Oourt, with respect to overhead telegraph 
wires in the Oroydon Raral Oouncil’s area was heard. 

The Attorney-Géneral said the inhabitants of South Bedington 
had petitioned to have the local post office connected by telegraph 
wire, but the Oouncil would only give its consent if the wires were laid 
underground. To meet them the Postmaster-General pro iron 
posts, 74in. at the buso, which would cost £50. It was e ed that 
to put the wires underground would cost £138, a sum which would 
make the proposal impracticable. Inconvenience from the poles would 
be. lass than from the ordinary lamp posts, 

The Commissioners anno that they would allaw overhead 
wires at Wallington, provided light iron poles were used. 

A conference then took place between the ies, with the result 
that an sgreement was come to for the lines in Foxley-lane, Banstead- 
road, and Russell Hill-road to be laid underground ,the Rural District 
Council to bear the cost of opening the trench. With regard to 
Selsdon-road, the Oouncil agreed to the lines being overhead, the 
Oouncil to have the right to require painted poles. 

No order was made as to costs, 


MANCHESTER TRAMWAY COMPANY. 


Vice-Ohancellor Sir S. Hall K. O., in the Lancashire Court of 
Ohancery at Manchester on Tuesday, p judgment in regard to the 
distribution of the surplus assets of the Manchester Carriage and 
Tramways Company, Limited (in liquidation) amongst the share- 
holders. There were three classes of shareholders—holders respec- 
tiyely of A,“ B, and ''O" shares. The nominal value of the 
' A" shares was £20, with £15 paid up: of the B shares £10, 
fally paid up; and of the O shares £10, with 27. 10s. paid up. 
The question for decision was whether the distribution of the surplus 
money should be made on the basis of the nominal value of the shares 
or on the basis of the amount paid up. 

The Vice-Chancellor, after reviewing the history of the concern, 
held that the surplus must be divided upon the basis of the nominal 
amount of the shares, | 

Leave was given for the immediate ‘payment of a sum on account of 
about 4s. in the S on the amount paid up. 


ELECTRICITY AND VIBRATION. 


In the Lancashire Chancery Oourt at Manchester, the case of 
Barlow v. the Manchester Corporation came before Vice-Chancellor Sir 
8. Hall, K. O. The plaintiff, Mr. Barlow, is the owner of property in 
Dickinson.street, and he sought to restrain the Corporation from oom- 
mitting a nuissnse to his property by vibration caused by the opera- 
tions carried on at the electricity works of the Oorporation in the 
same street, 

Counsel for the Corporation said the action came on first for trial in 
February, 1903. The Corporation were then advised that by some 
alterations which were suggested by an eminent authority, the vibra- 
tion complained of would be entirely removed. Terms were thereupon 
made putting the plaintiff in a favourable position. At the end of 
year the experiments were not completed, and as a matter of fact they 
were not completed till the spring of last year. The result of the 
experiments was a failure, and although the Corporation had spent 
£3,000 upon them, they had to acknowledge that there was nothing 
farther to be done. As an alternative course, it was suggested that 
two large engines which, it is alleged, caused the vibration, should be 
taken out of the works and two turbines substituted. Contracts were 
entered into for the supply of the turbines, and they were promised 
for November last, but the contract had not yet been completed. Mr. 
Maberly’s application now was that the trial of the action should be 
fixed for a date earlier than March 28. 

The Vice-Chanoellor said the plaintiff must have a reasonable 
time in which to observe the effect of the c es that were being 
made, and it was finally agreed that the trial of the action should 
stand over till the first Tuesday in 1906 on which witness cases are 
taken, the existing undertakings to be continued in the meantime, 


MIDLAND ELECTRIC COMPANY v. PARSONS AND SONS. 


In the Wolverhampton Oounty Oourt, Judge Howland Roberts 
delivered judgment in an action which was tried before him on Ost. 17. 
The plaint:ffs were the Midland Electrical Oorporation for Power Dis- 
tribution, represented by Mr. R O. E. Plumptre (instructed by Mr. 
Hayward), and the defendants (for whom Mr. J. Olarke, of West 
Bromwich, ipana were. Messrs. David Parsons and Sons, iron- 
founders, The Leys, Brierley Hill. The plaintiffs sought to recover 
£46. 19s. 3d. for electrical energy consumed by the defendants at their 
works between Sept. 28 and. Dec, 31, 1903. 

At the hearing of the action in October, Mr. Plumptre, in stating 
the case for the plaintiff company, said the defendants were under a 
contract to receive electrical power from his clients at the rate of 44d. 


per Board of Trade unit. On Dec. 21 a man in the employ of the 
plaintiff company went to the defendants’ works to take the reading 
of the meter, According to his reading the meter on that date 
registered a consumption of 770 units. He was a man of little 
experience in reading meters, and it was evident he hed made a mistake, 
becsuse on a farther reading of the meter on Jan. 5 it was found to 
register a consumption of 1,770 units, although during the interval 
the works had not been in operation, and no electrical energy had 
passed through. There might have been a leakage owing to a defect in 
the installation, but the company were not responsible for that. 

On the part of the defendants it was contended that they had not 
received the amount of electrical current for which they were brought 
in as debtors. Further than this, it was denied that they had ever 
received any communication from the plaintiffs that there was a defect 
in the installation. 

The csse was adjourned for independent e evidence in regard to 
the meter, and Mr. J. B Clarke, A. M. I. E. E., electrical engineer to 
the Stourbridge Urban District Council, was called in to arbitrate. 
After careful investigation, he communicated hís decision to his 
Honour, who pronounced the electrio meter to be oorreot in its 
readings, and gave judgment for plaintiffs. 


TRAMWAY ACCIDENT. 


At the Oolne County Court Robert Hartley sued the Burnley Oor- 
poration for £50 for damages as the result of an accident alleged to 

due to negligence on the part of the defendants’ servants. 

Oounsel for the plaintiff stated that his client entered a oar at 
Burnley which was proceeding to Brierfield. Being a fine night 
plaintiff rode on the top. When he got to Brierfield the car topped 
at a compulsory stopping place, and plaintiff commenced to go down 
the stairway behind & young lady. When plaintiff got near the 
bottom of the stairway he saw a young lady on the platform. When 
the latter left the car the conductor touched the button and the car 
started, The result was that plaintiff was thrown to the platform and 
sustained a fracture of the left leg, as a result of which he was in bed 
six weeks, and was unable to follow his employment for 14 weeks. It 
was the duty, counsel contended, of the Corporation to afford passengers 
on the trams reasonable facilities for slighting. | 

For the defence counsel contended that there was absolutely no 
evidence of negligence on the part of the 5 servants, 

After a protracted hearing the jury found for the plaintiff, for whom 
judgment was given, with costs. 


COMPANIES’ MEETINGS AND REPORTS © 


CITY AND SOUTH LONDON RAILWAY. 


The half-yearly meeting of this Company was held on Tuesday under 
the presidency of Mr. C. G. Mott. 

Ia moving the adoption of the report (particulars of which we gave 
last week), the Chairman remarked that the great bulk of the traffic 
of their line was of a permanent kind and varied very little, but 
unf»rtunetely the exceptionally fine and dry weather which prevailed 
during the greater part of the half. year had been much against the 
Company, and their interests had also been affected by the active com- 
petition of the London Oounty Oounci! trams, which did their best by 
charging very low fares to draw the traffic from the underground 
railways. The Company had aleo tuff- red from the depression that 
had existed among looal trades, notably the building trade, and which 
had resulted in the issue of fewer work men's tickets. With all these 
adverse circumstances, he thought they might congratulate themselves 
that the falling off was not greater than it was—namely, about £1,600 
for the half-year. The balance available for dividend was £27,445, 
and the directors recommended that the full dividend of 5 per cent. 
per annum be paid on the preference stocks 1891, 1896, and 1901, and 
a dividend at the rate of 13 per cent. per annum on the ordinary stock 
for the half-year, leaving £1,449 to ve carried forward. He and his 
5 were emphatically of opinion that their line had a greit 

uture. 

The report was adopted. 


EASTERN TELEGRAPH. 


The sixty-fifth half yearly general meeting of this Company was held 
last week, Bir J. Wolfe Barry presiding. 

In moving the adoption of the report and accounts (particulars of 
which appeared in our issue of the 20th ult.), the Chairman remarked 
that various branches of the traffic, notably that with India, showed 
a satisfactory increase. 

Sir J. Denison Pender, vice-chairman and managing director, 
seconded the resolution, which was carried unanimonuely, 

The retiring directors and auditors were re-elected, and a vote of 
thanks to the chairman, directors, and staff terminated the pro- 


SOUTH-EASTERN RAILWAY. 


At the meeting of this Company on Monday the Chairmas etated 
that they were feeling more strongly than ever the competition of 
the electric trams. The only way to meet this competition wee by 
taking off a certain number of trains which had been put on for the 
accommodation of the working classes, and which the working olasges 
were now leaving, and aleo to & certain extent partially oloeing some 
of those stations which were princially affected. erg to the pro- 

sed electrification by the London, Brighton, and South Coast 
Railway Company of the line from Peckham to Battersea Park, he 
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said that a portion of that line belonged to the South-Eastern and 
ObathameMansging Committee, whroh had entered into an agreement 
with the Brighton Oompany by which they would take over that portion 
for the purpose of the experiment. The experiment would be extremely 
interesting to both companies, as it would give them reliable statistics, 
which were at present wanting, as to the cost of working an old line 
by electricity. 


GEORGE M. CALLENDER AND CO. 


An extraordinary general meeting of the shareholdera was held on 
Tuesday at the Westminster Palace Hotel, when a resolution inoressin 
the capital of the Oompany by the creation of 25,000 additio 
preference shares of £1 each was carried. The resolution was confirmed 
at a meeting of the preference shareholders. 


CENTRAL LONDON RAILWAY COMPANY. 


The report for the half-year ended Dec. 31 states that the amount 
expended on capita! account has been £12 665, The receipts from all 
sources of revenue amounted to £176,281, being an increase of £1,046, 
and the working expenses to £95,937, a decrease of £1,425 as 
compered with the corresponding period of last year, leaving a balance 
of £80,543 carried to the net revenue account, The total number of 
passengers carried during last half-year shows an increase of 131,300, 
and the number to whom cheap return tickets were issued was 5,084,296, 
an increase of 72,086, or 2:59 per cent., as compared with the correspond- 
ing period. The average reocipt per passenger is 1:86d., the same as in 
the -year ended December, 1903. To meet the convenience of those 
who desire to avoid the daily purchase of tickets,the Company in August 
last commenced the issue of books of 12 tickets at 2s. per book. 
These have been much appreciated, and are very largely sold. After 
providing for interest on debenture stock, and other payments, the 
net revenue account shows a balance of £122,579. The directors 
recommend a dividend on the deferred ordi stock at the rate of 
4 per cent. per annum for the whole year, and that £30,000, with 
interest for the half-year, be transfe to the reserve fand, bringing 
the total of that fund up to £61,730, the balance of £22 111 bein 
carried forward. In the expectation that the report of the Roya 
Commission on London Traffic would be presented at an early 
date, the directors deemed it necessary to redeposit in Parliament 
e 95 5 y» Bill entitled the Oentral London Railway (New 

ines) Bi 
proprietors at the Wharnoliffe meeting, to be held at the conclusion 
of the ordinary meeting. This Bill is practically identieal with that 
which was deposited in 1902, and approved by the proprietors, but 
afterwards withdrawn in consequence of the appointment of the Bore 
Oommission. It provides for the continuation of the Central London 
Railway, via Hammersmith, Piccadilly, and the Strand, and thence 
to Liverpool-street and the Bank, formiug, with the existing line, a 
complete circular route through the centre of London. The Great 
Western Railway Company have also deposited a Bill which, among 
other matters, includes provision for a station adjoining that of the 
Oentral London Oompany at Shepherd’s Bush. They propose to desl 
with such portion of their suburban traffic as can be most conveniently 
served at this station, and the fullest facilities will be provided 
to enable passengers to exchange from one system to the other. This 
connection with the Great Western Oompany’s Railway, in addition to 
those proposed with the Great E utern, North London, and South- 
Western and Ohatham Railways, gives farther force to the view which 
the directors have previously expressed—that a continuous circular 
railwey, with convenient exchange stations, though without physical 
janctions with other lines, will enable the Company to provide the 
poblic with the beet, safest, and most economical service, and they, 
therefore, recommend the ig baka to Approve the Bil. The 
directors have approached the Charing Oroes, Kuston, and Hampstead, 
and Baker-street and Waterloo Companies with a view to the con- 
struction of low-level subways for the exchange of passengers at 
Tottenham Oourt-road and Oxford-cirous stations respectively, but 
nothing has yet been settled. 


LIVERPOOL OVERHEAD RAILWAY. 


The report for the half-year ended Deo, 31 last, to be submitted at 
the meeting at Liverpool on the 14th inst., states that the gross 
revenue receipts amounted to £41,717 and working expenses to 
£31,550. The number of pena carried during the half-year was 
6,615,762, a decline of 282,751. e directors point out that this is 
the first time they have had to record a reduction in traffic, which has 
beem partly due to the quiet state of trade during the early part of 
the half-year, but mainly caused by the competition of the frequent 
and rapid service of trains on the Liverpool and Southport line since 
its electrification. This falling off in traffic has to some extent been 
met by economies in the working to The works to connect 
the line with the Lancashire and Yorkshire Railway at Seaforth are 
well advanced. Receipts from ger trafic amounted to £40,837 
and miscellaneous receipts and interest to £880—together £41,717— 
leas ing expenses £31,530, and interest on mor debentures 
and on calls paid | in advance £4,104, leaving £6,082. To this must 
be added balance brought forward from June 30, 1904 (£4,052), leavin 
available for dividend £10,134. The d 55 a ee 
at the rate of 11 cent. per annum on the ordinary shares, leaving 
23, 743 to be carried forward. 


WATERLOO AND CITY RAILWAY. 


gross receipts of the line for the half-year ended Dec, 31, less 
Ph EM duty, amounted to the sum of £17,676, and the working 


1906, which will be submitted for the consideration of the 
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expenses to £7,891, being at the rate of 44°64 per cent., as compar 
with 46°44 per cent. for the corresponding period of 1903. The 
balance available for dividend, after providing for interest on deben- 
ture stock, is 29,020, and a dividend at the rate of 31 per cent. per 
annum on the ordinary stock will absorb £8 775. leaving £255 to be 
carried forward. This dividend emere with 3 per cent, for the 
corresponding period of 1903, and will be payable on Feb. 11. The 
number of r carried daring the pest six months, exclusive 
of season-ticket holders, was 2 256 852, showing an increase of 15 968 
compared with the sorrespondiog period of 1903. Tke season-ticket 
bolders on Dec. 31 last numbered 1,645, as against 1,434 at the end of 
December, 1903. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of this Company, to be submitted at the meeting on the 
16th inst., states that the receipts on revenue account from all sources 
are £7. 12s, 1d. less than those of the corresponding period of 1903, 
whilst the total working expenditure also shows a reduction of £6. 
19s. 1d., the net result being prense identical. After providing 
for debenture interest there is an available balance of 21.425 on the 
half-year, out of which the directors recommend the usual N 
dividend on the 5 per cent. preference shares, and of a further half. 
year’s dividend of a similar amount on the same shares, so as to clear 
c ff all arrears of dividend on those shares up to Sept. 30 last, and that 
£200 shall be paid to the electrical contractors, being one year's instal- 
ment to the same date on account of the sum remaining dae to them 
for electrical equipment, and to carry forward the balance of £276. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report for the year 1904 states that the gross profit amounts 
to £6,269, com with £26,691 last year. net fit for the 
year is £4,206. 17e. Ad., to which must be added the balance brought 
in to the accounts from last year, £1,262. 15s. 11d., making a total 
of £5 559. 11s. 3d. A sum of £1,500 has been placed to general 
reserve fund, brin the total at the credit of this account to £5,740, 
and a farther £1,000 to depreciation fund. The directors now propose 
to deal with the balance of £4,059. lle Id. as follows: by the 
payment of a dividend at the rate of 4 per cent. for the year, £2,400 ; 
and to carry forward £1,650. 11s. 3d. Notwithetanding an increase 
in the number of lamps installed, the amount of current sold in the 
markets has been less, owing to general economy on the part of the 
consumers, due mainly to the bad condition of trade. A saving has 
been effected in the costs of production, and the sale of current may 
be expected to increase as trade improves, A new boiler was installed 
in the latter part of last year which has increased the efficiency of 
working, and will be sufficient to meet extensions and additions to the 
Company's business for some time to come, The plant and machinery 
have been fally maintained out of revenue and are in good condition, 


- — 


GREAT NORTHERN AND CITY RAILWAY. 


The traffic receipts for the six months ended Dec. 31 last amounted 
to £36,509, as against £19,554 for the previous 44 months. The 
numbers of gers carried for the same periods, excluding season- 
ticket holders, were 5,227,595 and 2 711,152 respectively. The number 
of local season tickets issued durivg the half-year was 2,511. By a 
supplemental agreement with the contractors, the working expenses 
retainable by them will be oaloulated for the first year of working at 
the rate of 60 per cent. and for the second and third years at 50 per 
cent. of the gross receipts. 


NEW COMPANIES REGISTERED, 


British Electric Company, Limited.—Oapitel, £2,000. Object: 
to acquire from J. O. Dear, of 8, Mortimer-atreet, Oavendish-square, 
W., the benefit of a certain existing invention relating to improve- 
ments in holders for electric incandescent lampe, and to carry on the 
business of manufacturers of and dealers in electrical and gas fittings, 
installers of electric ight and gas, eto. Registered office: 8, Mortimer- 


street, Bernere-stret, 


Liens Registered. 

Electrical Bleaching Company (1904), Limited, Manchester, — 
Lien registered Jan. 21 for £12,000 6 per cent. debentnres, part of 
£14,000 authorised. No trustees. Oharged on the undertaking and 
all the property and assets, present and future, except the uncalled 
capital, 

Willey and Co., Limited, Gas and Electrical Engineers, Exeter 
and London.—Particulars of a series of £20,000 debentures, created 
by resolution of Aug. 8, 1904, and covered by a trust deed dated 
Dec. 29, 1904 (registered Jan. 5, 1905), have been filed, pursuant to 
Section 14 (4) of the Companies’ Act, 1900. The debenture; are 
issued by virtue of Article 116, subject to an agreement, dated Aug. 8, 
1904, with G. W. Durant, which was confirmed by resolution of pre. 
ferenoe shareholders on same date. Property charged : the company's 
undertaking and property, present and tuture, including uncalled snd 
unpaid capital, Trustees: W. Oash, 90, Oannon-street, E.O., and 


E. Herbert, 6, Finch-lane, E.C. 

Electrolytic Alkali „Limited (Middlewich). — Isuo on 
Jan. 12 ot £1.560 debentures, part of a series created July 9, 1904, to 
secure £50,000, charged on the ee undertaking and property, 
including uncalled capital. Trustees: Liverpool Mortgage Insurance 
on pan. Limited, 6, Oastle-street, Liverpool. Total amount previously 
issued of same series, £12,200. l 
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APPOINTMENTS VACANT. 


Chief Foreman Winder, Messrs. Dick, Kerr, and Co. Zee adver. 
tisement. (The position is vacant owing to the sudden death of Mr. 
B. n^ who had been chief winder since the opening of the Preston 
works. 

Various —Electrical Mechanic, 428, per week; Electrical Assistant, 
52s. 6d. per week; London County Council Engineer's Department. 

Test-Room Assistant, central station. Oommencing salary, 303. 
per week, See advertisement, 

Assistant Electrical Engineer, West Bromwich. Oommencin 
salary, £120 per annum. Applications to the Borough Electrica 
Engineer and Manager by Feb. 4. See advertisement in last issue. 

Clerks, St. Marylebone Borough Council. Ledger olerk, at a 
commencing salary of 8100 per annum, and a junior clerk, at a oom- 
mencing ry of £60 per annum. Applications by Feb. 4. See 
advertisement in last issue. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Oporto.—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

Todmorden.—The Corporation invite tenders for the supply of 
electricity meters. See advertisement in last issue, 

Milan.—The Mediterranean Railways require tenders for an electric 
crane to be erected at Gallarate. Tenders by Feb. 10. 

Arenas De San Pedro.—The am oie pene require tenders for 
public electric lighting for 20 years. Tenders by Feb. 12. 

Ghent.—The Manicipality require tenders for 15 electric cranes for 
the harbour works, Provisional estimate, £1,200. Tenders by Feb. 20. 

Bueharest.—The Government require tenders for the annual sup- 
piis D the Regie for lighting materials and accessories. Tenders by 

e . L 

Swindon.— The Corporation invite tenders for the supply, delivery, 
and erection of switch panels, etc. Tenders by Feb. 21. See adver- 
tisement. 

Dublin.—The Oorporation invite tenders for the supply of arc lamp 
carbons to their electricity undertaking. Tenders by Feb. 23, See 
advertisement. 

Ilford.—The Urban District Council invite tenders for the supply of 
about 2,400 yards Ain. concentric armoured cable. "Tenders by Feb. 7. 
See advertisement in last issue. 

Liria.— The Municipality require tenders for installation of electric 
lighting ; 2,000 o. p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Kirkcaldy.—The Town Council invite tenders for the extension of 
about 500fc. in length of the present Eset Pier. Tenders to the Town 
Olerk by Feb. 4. See advertisement in last issue. 

Newport.—The Visiting (Lunacy) Committee invite tenders for the 
installation of fire-alarme, telephones, etc., at the county borough 
asylum. Tenders by Feb. 14, See advertisement. 

Bury.—The Electricity Committee invite tenders for the supply and 
erection of one 600-kw. direct-current high-apeed generating set. 
Tenders by Feb. 14. See advertisement in last issue. 

Madrid.—The Department of Agriculture, etc., invite tenders for 
installation and working for 60 years of an extension of the electric 
tramways in the north of the town. Tenders by Fob. 25. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (3s, Ad.) 
may be obtained from the Secretary of the Mayor of that place, 

Leith.—The Corporation invite tenders for the supply and erection 
of one 600-kw. steam dynamo, one water-tube boiler, and one traction 
switchboard. Tenders to the Town Clerk by 6 p.m. on Feb. 16. 

Stockport. —The Tramways Committee invite tendera for the over- 
head equipment of about four miles of electric tramway, and also for 
copper rail bonds. Tenders by Feb. 6. See advertisement in last issue. 

Brusse!s.—Tenders are required for erection of an electric station 
at the goods railway station at the port. Specification No. 391 is 
obtainable from the Belgian Government Railways. Tenders by Feb. 8. 

Manochester.—The Tramways Committee invite tenders for the 
supply and erection of a main switchboard, auxiliary distribution 
boards, eto., for their car-repsiring works. Tenders by Feb. 14. See 
advertisement, 

Stockton-on-Tees.—The District Fund, Gas, Quay, and Electricity 
Committees invite tenders for the several articles and stores required 
by them for the year ending March 31, 1906. Tenders by Feb. 10. 
See advertisement. 

West Ham.—The Council invite tenders for the supply of engine- 
room stores, cables, integrating wattmeters, double-pole house cut-out 
boxes, transformers, incandescent lampe, and coal. "Tenders by Feb. 6. 
Bee advertisement in last issue. 

Switzerland. —M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained & concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Bermondsey.— The Borough Council invite tenders for the supply 
of arc lamp carbons, conduits, electricity meters, demand indicators, 


aud mains, fuses, engine oils, indiarubber cables and jointing mateirial, 


lead covered cables, and meter boards. Tenders to the Town Olerk by 
Feb, 6. See advertisement in last issue. 
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Portsmouth.—The Corporation invite tenders ‘for 12 months’ 
supply of electrical and other stores, laying cables, etc., and for carting 
ox. from steamer to bunkers at the electric lighting station, Ports- 
mouth. Tenders, by Feb. 15, to the Manager, Electric Light Station, 
Gunwharf-road, Portsmouth, from whom forms of tender can be 
obtained. 

Christiania.—The Government Railways uire tenders for 
8000 kilos 4mm. galvanised iron wire, 5.000 kilos 3mm. ditto 
500 kilos salammoniac for Léslanche batteries, 500 carbons for ditto, and 
4,000 insulators. Tenders, addressed to the office of the Administra- 
tion, Jernbanetorret 8-9 in Ohristiania, in envelopes marked Anbud 
pas Telegraf-og Telefon-materiel,” to be received by Feb. 3. 

Stookport.—The Gas and Electricity Committee invite tenders for 
the supply, delivery, and erection complete of one 21-kw. tramway rail 
return booster. Specification, conditions, and form of tender may be 
obtained from Mr. A. J. H. Oarter, borough electrical engineer, Mill- 

te, Stockport. Tenders, addressed to the Chairman of the Gas and 
Rane Committee, Town Olerk’s Office, Stockport, by noon on 

eb. 15. 

Bridlington.—The Oorporation invite tenders for the installation 
of electric lighting (1) on the Prince's Parade, (2) in the Victoria Rooms, 
and (3) in the town hall. Specifications may be seen on application to 
Mr. J. Lomas, Electricity Works, Quay- road, Bridlington. Separate 
tenders, endorsed Parade,” '' Victoria Rooms,” and Town Hall" 
respectively, to be sent to Mr. A. E. Matthewman, Town Hall, Brid- 
lington, by Feb. 9. 

Bournemouth. —The Town Council invite tenders for the following : 
Contract No. 1 (Section A) steel grooved girder rails, etc.; (B) per- 
manent-way construction and rail bonding; (O) wood blocks and granite 
sett edgiog. Further particulars and drawings, etc.. may be obtained 
at the office of the engineer, Mr. F. W. Lacey, M. I. O. R., Munici 
Offices, Bournemouth. Tenders to the town clerk, Mr., Geo. Wm. 
Bailey, by 10 a.m. on Feb. 16. 


Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 
pro forma contract is open to inspection by tenderers, and copies will 

supplied to applicants by the Council's agents, Messrs, John Pook 
and Oo., 63, e E. O. Tenders by March 31, 1905. 

Hammersmith. — The Council invites tenders for the supply of 
(a) arc lamp accessories; (b) arc lamp globes, eto.; (c) brooms and 
brushes; (d) carbons; (e) commutator brushes; (f) electrical goods; 
(g) filea ; (A) firebricks, clay, and lime; (i) gauge glasses; (J) incan- 
descent lamps; (&) insulated wires; (Z) lubricating oil; (m) metals; 
(n) meters; (o) oilman's goods; (p) packing and jointiug materials; 
(q) screws; (r) tools; and (s) Welsh smokeless and other steam coal. 
Tenders by Feb. 8. See advertisement in last issue, 

Melbourne.—Tenders will be received at the office of the Deputy 
Postmaster-General until noon on Feb. 7 for the supply and deliv: 
of (1) 5,500 trunk-line multiple jacks, in strips of 20 ; (2) 1,520 ward 
of 64-wire wool-insulated switchboard cable. Specifications may be 
seen at the General Post Offices at Melbourne, Sydney, Brisbane, and 
Adelaide. Tenders, endorsed '' Tender for ——," as the case may be, 
addressed to the Deputy Postmaster-General, Melbourne, may be 
deposited in the tender-box at the Genera] Post Office, Melbourne, or, 
if sent by post, must be prepaid and registered. The deposit to be 
enclosed with the tender is 5 per cent. on the total amount, 


Johannesburg.—The Municipal Council are prepared to receive 
tenders for 100 electric tramoars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs, Mordey and Dawbarn, 82, Vietoria - 
street, London, S. W. Copies of the specification may be seen on and 
after Jan. 7 at the Oouncil Offices, Johannesburg, and at the Oonsult- 
ing Engineers’ Offices in London, and may be obtained on paymin; of 
five guineas, which will be returned on receipt of a bona fide tender. 
Daplicate copies of the specification may be bought for 10s, each (not 
returnable), Tenders must be addressed to Messrs, Mordey and 
Dawbarn, 82, Victoria-street, London, S. W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expenses incurred in tendering. 

South Shields. —The Corporation invite tenders for the execution 
of the works and the supply of plant in connection with the laying of 

roposed electric overhead tramways in the streets of the borough : 
(Patt 1) permanent way and construction of track; (2) copper rail 
bonds, bonding of tramrails ; (3) conduits, cables, and overhead equip- 
ment, Specification, etc., can be obtained from Mr, J. Moore Hayton, 
town clerk, on payment of £5. 5s. for each of Parts (1) and (3), and 
£2. 28. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. General and detailed plans of the proposed 
works can be seen as regards Part (1) at the office of Mr. 8. E. Burgess. 
M. I. O. E., borough engineer, Ohapter-row, and as regards Parts (2) 
and (3) at the office of Mr. J. H. Cawthra, M. I. E. E., the borough 
electrical engineer, West Holborn, South Shields. Tenders to the Town 
Olerk, Oourt-buildings, South Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Motors.—The Brush Electrical Engineering Company, Limited, 
have obtained a contract for 32 traction motors for the Birmingham 
and Midland Tramways. 

Leicester,—The Town Council have accepted the tender of Messrs, 
Yates and Thom, at £6,062, for two boilers and boiler-house ap- 
pliances at the tramways main power station. 

Pudsey.—The Oorporation have accepted the tender of Messrs, 
Johnson and Phillipe, Old Oharlton, Kent, for underground cables, 
boxes, and switchboard. The contract includes laying and erecting. 
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Ormskirk.—The Guardians have accepted the tender of the Hart 
Accamulator Company, Marsbgate-lane, Stratford, London, E:, for the 
supply of storage battery of 116 of their standard lighting type cells. 

Enfield. —The War Office has accepted the tender of Mesers. Johnson 
and Phillipe, Old Charlton, Kent, for the necessary rubber and paper 
sables, with boxes, for the electrifying of the Royal Small-Arms Faotory, 
Enfield Lock. | 

Cheltenham. —The Corporation have given the Lancashire Dynamo 
and Motor Company, Trafford Park, Manchester, an order for an auto- 
matio reversible booster (Turnbull and MoLeod patent), together with 
a switchboard for operating same. 


Belfast.—The Electricity and Tramways Committee have accepted | 


the tender of the Hadfield Steelfoundry Company, Limited, at £1,126, 
for special track work at the Sandy-row depót, and the tender of 
M'Leoghlin and Harvey, Limited, at £19,690, for the erection of the 
generating station. 

London County Council. —The following tenders have been received 
for the execution of the roadwork and Platelaying in connection with 
the construction, for the underground conduit system of electrical 
traction, of the tramways authorised by the London County Tramways 
Act, 1904, from the existing lines in Olerkenwell-road, vid Rosebery- 
avenue and St. John-street-road, to the existing lines at the Angel, 


Islington : Je "TK i 
John Mowlem and Co., Limited, London (accepted) ... £27,925 0 0 


Robert W. Blackwell and Oo., Limited, London.... . 29.149 14 6 
Wm. Griffiths and Oo., Limited, London .................. „704 1 5 
Dick, Kerr, and Oo., Limited, London ............... -.. 29924 9 10 
J. G. White and Oo., Limited, London ,............. —.— 31,218 7 10 
Muirhead, Greig, and Matthews, London .......... 8 31.619 15 6 
The engineer’s estimate of the cost of. the work was £26,432. 16s. bd. 
— 
Aa. 
BUSINESS NOTES. 
TRACTION. - _ 


Dublin. —The company's extension to Rathmines has been opened. 


Liandudno.— An early start is to be made with the constraction of 


the tremways. 
Chesterfield. —The system has now been completed, and a satis- 
factory trial trip was made the other day. l 


.Musseiburgh.—Ib is reported that the er a is likely to be 


asked to extend their system towards Neworaigh 

Leighton-Hitchin.—It is stated that the light railway scheme has 
been abandoned, owing to the opposition of certain landowners, 

Barry.—It is reported that the Urban District Oouncil have now 
resolved to apply for a provisional order for electric tramways and 
lighting. 

Exeter.—At the meeting of the City Oouncil it was stated that 
the pepereling machinery for the electric trams was practically 
complete. 


Raunds,—The Urban Dietrict Oouncil have decided to ask the 
Oounty Council to hsve the clause relating to option of purchase 
inserted in the company’s Bill. 

Metropolitan District Railway Co.—The directors recommend 
a dividend on the 4 per cent. guaranteed stock at the rate of £1. 
7s. 6d. per cent. per annum for the past half-year. 

British Electric Traction Co.—The directors declare a half. 
yearly dividend on the preference shares at the rate of 6 per cent. 
per annum. Warrants will be posted on 15th inst. 

Rochdale,—Masjor Druitt's inspection proving satisfactory, the 
Heybrook section was opened last week. The laying of the lines 
from Heybrook to Littleborough will shortly be begun. 

Swinton.—The Urban District Oouncil have arranged with the 
tramway promoters to abandon the destructor scheme, the promoters 
paying oompensation and agreeing to complete the trams within 
two years. 

Ackworth and Lindsey Light Railway.—Evidence is now being 
gathered by the promoters of the Ackworth and Lindsey Light Railway. 
The enquiry by the Light Railway Commissioners into the proposal is 
to be held at Barton early in March. 

Waterloo and City Railway Co.—The directors recommend a 
dividend on the ordinary stock at the rate of 34 pec cent, per annum 
for the half-year ended Deo. 31, 1904, carrying forward £255. The 
dividend at December, 1905, was at the rate of 5 per cent. per annum. 

Lineoln.—It is probable that the Corporation will make an early 
commencement with its tramway scheme, the Board of Trade having 
intimated that a new Act is not necessary to sanction the laying of a 
Aft. 8jin. track instead of the 3ft. Gin. gauge mentioned in the Oorpora- 
tion’s Act. 

Coventry.—At a special meeting of the company a Bill which is 
being promoted to secure au extension of time for the completion of the 
works was approved, although it was stated that in all probabilt 
there would be no necessity to proceed with it, as the required wor 
might be completed. . 

Cardiff.—At a meeting of the Tramways Committee last week a 
discussion took place as to the advisability of running trams earlier, 
or to charge a fare and a half, in order to make the Sunday service 
remunerative. It was eventually decided that Mr. Ellis should 
prepare & report on the matter. 

Blackpool and Fleetwood Tramways Co,—For the past half year 
the company has a surplus of £10,426 available, and a dividend of 
64 per cent. for the half. year, equal to 9 per cent, for the year, is 
recommended, There is put to reserve and depreciation £1,500, to 
general reserve £600, and carried forward £1,964, 


Vom — — - 


Jan. 20 concerning the light railway to be 
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Valparaiso.—The municipality has sequestrated the property of 


the new electric traction company for a debt of 20,000dol.*owed by the 
old tramway company. Although both companies settled their accounts 
in November, a receiver has been placed in poese 

the mnnicipality is of interest to fore'gn oapitalists.— Globe. 


ssion. The action of 


Grimsby.—In reference to the note which appeared in our issue of 
promoted by the Great 


Central Railway Oompany in connection with their Immingham Dock 


scheme, the Rural District Council have agreed to give their support, 


XA only that the fares and freight rates be kept within reason- 
able limits, 

Hammersmith, eto, Railway Bill.—At the House of Commons 
the Senior Examiner of Standíng Orders had before him last week the 
Hammersmith, City, and North-East London Railway Bill Four 
memorials had been lodged in the Private Bill Office alleging that this 
measure does not comply with the Standing Orders. Consideration 
was deferred. 

Derby.—The receipts of the Corporation tramways during the four 
weeks ended Jan. 21 amounted to £92,399. 17s. 1d., being an increase 
of £1,162, 7s, 6d. as compared with the corresponding period last 
year, The committee recommend that the route from the Market- 
place to the borough boundary on the Kedleston-road should be 
proceeded with. | 

Edinburgh.—A sub-committee last week considered several pro- 
posals for the extension of the tramways throughout the city. E 
matter was referred to the borough engineer to prepere preliminary 

lans and report. Consideration of a letter from the National Electrio 
mways Company asking consent to lay a line from Fountainbridge 
to Slateford was deferred. i 

Plymouth.—Sanction has been received to a loan of £6 380 for the 
construction of new tramways from Pound-street, through Cobourg- 
street, to Pennyoomequick, and it is understood the work will be put 
in hand at an early dete. The committee have decided to apply for 
sanction to a loan of £1,222 for the alteration of the tramways at the 
corner of Ebrington-street, 

Swansea,—A pébiscie was taken on Tuesday to decide whether 
parliamentary powers should be applied for to enable the Corporation 
to treat next year with the Swansea Tramway Company for the com. 

ulsory acquisition of its property, subject to a lease to the company 
or 21 years. The poll resulted in an affirmative vote, the majority in 
favour numbering about 800. 

Light Railways.—The Board of Trade have recently confirmed the 
undermentioned orders made by the Light Railway Oommissioners : 
Blackpool and Fylde Light Ratlway (Change of name, eto.) Order, 
1905, amending the Blackpool and Garsta:rg Light Railway Order, 
1901; North MT UE t Railways (Amendment) Order, 1904, 
amending the North Lindsey Light Railways Order, 1900. 


Brighton.—In an article on the completion of the third year's 
traffic on two of the routes of the Brighton municipal tramways 
(Ditchling-road and Beaoonsfield.road), the Sussex Daily News shows 
that, although the total of 4,769 820 passengers exhibits a decrease of 
134,467 on the number carried the previous yesr, the reorganisation 
and increase of fares have led to a revenue of £20,766. 11s. 104d., or - 
an increase of £332. 2s. 14d. 

Belfast.—It is reported that the town clerk has received a letter 
from a local firm of solicitors announcing that proceedings are about to 
be taken against the mayor, aldermen, and councillors who have 
accepted free passes for the trams. Application will be made in the 
Ohancery Court for an order directing the resolution of the Council 
granting the passes to be rescinded, and ordering the councillors who 
accepted pssses to deliver them up. 

Croydon.—Polling took place at Oroydon on Tuesday on the ques- 
tion of extending the tramways, for which purpose it is proposed to 
borrow about £150 000. Although there was strong opposition to the 
scheme, the result was favoureble to the project, the voting being as 
follows: for, 5,525; against, 3435. It ie reported that the frontagers, 
prominent among whom is Sir William Treloar, will appear before the 
parliamentary committees by counsel. | 

Walsall.—The following particulars relating to the first year's 
working of the municipal trams are supplementary to those given in 
our last week's issue : revenue. £25 089 ; working expenses, £17,157 ; 
average revenue per mile, £1,658. The number of car miles run was 
652,568 ; passengers carried, 4 514,471; units of power consumed, 
707,664 ; average number of cars in use par day, 17; average speed 
per hour, seven miles; average car hours per day, 15 ; average number 
of passengers per milo, seven, 

New York Central Ratlway.—It is reported that the New York 
Oentral and Hu:son River Railroad Company has placed an order with 
the General Electric Oompsny of New York for 60,000 h. p. in Curtis 
steam turbo-alternators, consisting of eight units of 7,500 h. p each. 
This will be, when completed, the largest steam. turbine installation of 
any kind in the world, and the first large steam-turbine installation 
used for supplying the motive power over nearly 300 miles of track | 
now operated by steam locomotives, 

Elland.— The Halifax Corporation having decided not to extend 
their system to Elland, the latter Ovuncil are disposed to favour the 
scheme of a syndicate for running a line between Halifex and Hudders- 
field, though it would be too late to obtain powers ia the coming 
session. Ic is stated that an effort is to be made by the syndicate to 
secure running powers over the lines of both Hahfax and Huddersfield, 
and they propose to get over the difficulty of variation in the Had of 
the lines by obtaining powers to lay down a third line in the Hudders- 
field borough. 

London United Tramways Co. — The Wimbledon Urban District 
Council have decided to lodge with the company notice of ot jection to 
the work in Wimbledon, on the ground that the plans and sections 
Were not ig goyordanoy with the Act, and that the company did yot 
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cemply with several requirements in the matter of footpaths, street 
Piden ngs, eto. The New Mares 8 M eges have 

with the company to suspend op on to the company's app 
tion foran extension of time, — na negotiations as to the widening 
of the railway bridge in Kiogeton-road. 

Heokmondwike,—The Examiner has hed before him the Henk- 
mondwike U. ban District Council B Il for proof of compliance with the 
Standing O-ders of the House of Commens. The Bill, amongst other 
things, seeks to empower the Council to enter into ments with 
the British Electric Traction Company for tha supply of elect-ical 
energy for tramway purposes. Opposition was offered by the Yorkshire 
Electric Power Company, the Liversedge Urban District Oouncil, and 
the Batley Urban District Couveil. The Examiner decided that he 
most report non-compliance with Standing Orders. 

Olympia Motor Show.—On Feb. 10 the Society of Motor Manu- 
faoturers and Traders will open their automobile exhibition at Olympia. 
The whole of the interior of Olympia, which is now one vast hall. 
giving a floor space of 440't. long by 260ft. wide, will be entirely 
devoted to motor vehicles, while the galleries, a quarter of a mile in 
circuit and 40ft. broad, will he assigned to tyres and accessories. 
Electric light up to about 400,000 c.p. will be available. Arrange- 
ments are now being made for 105 exhibitors of cars, 22 of heavy 
motor vehioles, 17 of motor boats, 2 of machinery, 13 of tyres, and 
51 of accessories, 

Great Eastern Railway.—At the half-yearly meeting of this 
company, Lord Claud Hamilton, who presided, stated that the 
decressed earnings were partly due to the depression of trade, but he 
was afraid the competition of electric tramways, which were not only 
running in every part of their district, but in many cases were running 
alongside their railway, was mainly accountable for the decrease, As 
sensible men, they could not find fault with tram ways run by public 
companies, bat what they did complain of was the competition of 
muvicipsl tramwaya supported by the rates to which the Great 
Eastern Company were the chief contributors. 

Glasgow. —At last week's meeting of the Corporation reference was 
made to the position of the negotiations with the Oounty Council of 
Renfrew regarding the proposed tramway from Spiers Bridge to Barr- 
heed. In reply it was stated thet the negotiations had come to a 
desTlock. The Renfrewshire Committee would not give their consent 
to the order going forward, and requested that Glesgow should with. 
draw the rating clause and do other things that they could not agree 
to. The Tramway Committee undertook that if eonsent to the Bill 

ing forward wes given, they would "me not to lay & single yard of 

e uatil permission was accorded. e Oounty Oo however, 
remained obdurate. 

Natal —The Natal Government Gazette of Dec. 15 contains notices 
of applications for leave to introduce Bille into the Legislative 
Assembly of Natal to authorise the construction and working of 
tramways either by electricity or other power: (1) from a connection 
on the south bank of the River Umgeni with the Durban Oorporation 
tramways to Prospect Hall; (2) from a point at or near Hillary's 
Station to the boundary of the Bellair estate; and also to contract 
for the supply of electric light or electric power to the residents in the 
districts to be served by the said tramways. The Gazette may be seen 
at the Oommercial Intelligence Branch of the Board of Trade, 73, 
Basinghall.street, E. O. 

Turkey.—It is re from Oonstantinople that the syndicate 
associated with M. Empain, the Belgian financier who is connected 
wich the Paris Metropolitan Railway and other electrical enterprises, 
has acquired from Izzet Pasha the concession granted to the latter by 
the Sultan for the construction of electric tramways and light and 
power works at Damaecus, The Frankfurter Zeitung states that the 
syndicate has paid for the transfer of the concession £26,000 in cash 
and £4,000 in shares of the company to be formed to oarry ont the 
scheme, with a share capital of £250 000. The concession carries 
with it the right to utilise for the uction of electrical power all 
the avsilable water power within a distance of 18 miles of Damascus. 

Hastings —L°c:l associations are busy in obtaining signatures to 
pecus against the overhead system on the front. On the other 

nd, Oouncillor Boutwood delivers a warning in the local Press 
against the Couneil involving itself in costly litigation. The two 
sections ia which work was originally begun now join, and good pro- 
grees is being made with other lines. It is the company's intention 
to continue the Silverhill lines through Bohemia and down London. 
road, St. Leonards, where they will join trame from Bexhill. A large 
plot of land has been acquired near Ore Station, on which it is pro- 
posed to erect the main power station. The Bexhill Town Oouncil 
have decided to teke all necessary steps to oppose the company's Bill. 


Queensferry.—The solicitors to the National Electric Construction 
Company have written to the town clerk of Edinburgh, the town clerk 
of Queensferry, the county clerk of Midlothian, and the county clerk 
of Linlithgow, formally notifying them that an application would be 
made in March for a provisional order to anthorise the construction of 
tramways from Edinburgh to Queensferry. The starting point in 
Edinburgh would be the west end of Prinoss-street or the termination 
of the cables at Oomely Bank. It was farther stated in the letter 
that if the order was got from Parliament, satisfactory guarantees 
would be given that the tramways would be laid and working in the 
shortest possible time after sanotion had been got. Ia the letter to the 
town clerk of Edinburgh it was also suggested that the current might 
be taken from the Corporation. 

Hast London Railway.—The wail at more than one railway 
company meeting during the last few days has again been the com- 
petition of electric tramways. The East London Railway, however, 
prefers to continne its policy of sitting on the fence in regard to elec- 
trification, apparently in the hope that the Metropolitan and District 
Compenies, who join on to the East London system at Whitechapel, 
will underteke the conversion of the line, It is true that the East 


London Company are not in a very happy state financially, but they 
would probably be able to raise the funds necessary for such a promising 
work as the electrification of the system. As one reason for not 
embarking on this enterprise at the present jancture, the chairman 
referred to the experiment of the Brighton Company in trying the 
overhead principle. Assuming, however, that this system proves a 
success, it would complicate a physics! junction with the Undergound 
lines if adopted by the Eut London Railway. 

Gloucester. —Iu submitting the minutes of the Tramway Committ 
last week, Councillor Fream referred to correspondence demandiog 4 
more frequent service of cars, and gave the results of an experimental 
increase of the services. Periods of three weeks ending respectively 
on Deo, 21 and Jau. 25 were compared. In the first three weeks they 
had an average of 14 cars in service, and the last three weeks 16 carr. 
Ia the first períod there was an average car mileage of 8,620 per week, 
in the second 9 176 miles per week. The average receipts in the first 
period were £211. bs. 4d, ; iu the second, £206. 19s. 11d. The extra 
cars were run from 8 to 9.50 in the morning; 12 to 2.30 middle day; 
and 4.30 to 7 in the evening. Notwithstanding an average incresse of 
500 car miles per week, the grose receipts had dropped £5 per week, 
and the average car mile had, of course, dropped as well—from 
5°88d. to 5:41d. e time-table service had been strictly adhered to, 
and the suggestion that a disturbance of the times of the ordinar 
cars might account for the diminution of receipts was incorrect, It 
had been stated that it cost 3d. for every stop and restart of a car. 
As the average number of stops per car mile run was four, and as the 
total cost of energy for operating the system was only 144. per mile, 
the statement was ridiculous, A request was made that a balance- 
sheet of the first six month's running should be published. 

MATH NAM Railway.—On Friday last the company received 
a large 


Pompe meom the company had found it would not pay to run a whole 
for 
in time they would partition off part of a coach on each 


hoped that the company would remove eventually all the friction thet 
at present existed between the public and the North-Eastern Railway. 

Llandilo-to-Lampeter.—At a meeting of the Carmarthenshire 
County Council a lerge deputation attended in support of an applica. 
tion for a t towards the expenses of obtaining a pro- 
visional order for the proposed Llandilo and Lampeter Light Reilway. 
Mr. Dudley W. Drummond, in introducing the deputation, siid they 
represen the parishes of Talley, Llansawel, Oayo, Llanyorwyw, 
Pencarreg, and Lampeter. If the preliminary expenses of surveying, 
oto., were assured, they His to go with the scheme before the Light 
Railway Commissioners in - next. The following sums had already 
been promised by public bodies alorg the route—namely: Llandilo 
Rural District Council, $900 ; Llandilo Urban District Oouncil, 8100 ; 
Llandovery Baral District Council, £100 ; Leiter Town Oouncil, 
£100; and Llenybyther Rural District Council has also promised 
financial aid. The railway, 25 miles in length, would be a connecting 
link between important districts. It was to be of standard gauge. 
The estimated cost of the provisional order was £800, and £500 had 
been alresdy voted. There was absolute unanimity amongst the public 
of all olasses and creeds along the route, and the promoters were 
representative landowners throughout the district. e lowest esti- 
mate of the annual receipts to be received by the railway was £14 000, 
and after takioy into consideration the usual estimate of 50 per cent. 
for working expenses, this would leave a net profit of £7.000 a year. 
The County Oouncil unanimously resolved to make a grant of £500. 

Metropolitan Rallway.— At the half-yesrly meeting of this oom- 
pany the chairman observed that electric trains were now running 
regularly on the railwsy. They had been rewarded with an increase 
in their traffic. They had so far completed the electrical equipment 
of their line as to admit of the working of a portion of theic traine, 
between Baker-street Station and Uxbridge, through Harrow, by the 
new method of traction. They were gradually increasing the number 
of electric trains into and out of Baker. street, and they hoped shortly 
to be able to dispense with steam entirely on that section. On the 
Ianer Circle the works were being pushed on, and they hoped very 
soon to run some electric trains on that section, He understood that 
the District Company were also well forward with their installation ; 
so th«t they might reasonably expeot, in the near future, when both 
companies were ready, to see the trains on the Cirole drivea by the 
new power. So far as regarded this company's section of the Circle, 
their contractors hoped to enable them to ran a few trains as early as 
March. Iu their new electric trains they had provided two classes 
only, and this, of course, meant ultimately abolishing second clase 
entirely on the Circle trains and on the trains between Baker-atreet 
and Uxbridge. They proposed at the same time to revise and redace 
their first-class fares, so that they would, speaking generally, not 
exceed the third-class fares by more than one-half. This would apply 
both to single and return journey fares, and there would also be some 
reduction in the season-ticket rates, 


Liverpool.—The pirating Propo is down for consideration at | 
the monthly meeting of the Bootle Town Council; '" That the Bootle 
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Corporation will in the next session of Parliament apply for a pro- 
visional order authorising them to construct the follo two lines 
of tramways in Bootle: (1) Breeze-hill, Balliol-road, and Miller's 
Bridge to Regent-road ; (2) Linsore-lane, from Knoweley-road, . vid 
Aintree-road, to the borough boundary at Hornby.road, Walton ; 
that such order shall contain power for the Liverpool Carporation to 
continue the construction of both lines and connect same with the 
Aintree and Fazskerley line; that such new lines shall bg worked by 
the Liverpool Oorporation in corjanrtion with existing tremwaya and 
for similar purposes only; that the renta! povided in the existing 
agreement of Sept. 1, 1902, be increased in respect of the additional 
cost of special construction and maintenance of the Balliol. road line.“ 
Mr. Bellamy ba: now re ported on the qu - ation of fares. He thinks a 
universal ld. fare would cause much dissatisfacti n as resulting in 
unequal value. Halfpenny fares, he considers, would entail a net 
annual loss of £75,000. With regard to workmen’s fares, Mr. Bellamy 
submite that Liverpool has adopted a general fare which is below the 
statutory fare of id pat mile fixed for workmen. In conclysion, Mr. 
Bellamy suggests that the committee might consider whether it would 
not be a wise policy, having secured to the Liverpool public many 
advantages in their oar service, to refrain for a time from experimental 


" eomoessions which it would be difficult to recall, and which might 
prove disastrous. 

Lendon Council —The Streets Committee presented to 
the Oity 


County 
Oo tion last night a recommendation that the proposal of 
the Ooun Gouneil to run iiia over Blackfriars Bridge ind along 
the Victoria Embankment for the purpose of linking up the southern 


tramway system be opposed. The committee arrived at this decision 
by a narrow mejority. At the same time it ia i ena that Mr. Deputy 
Algar has been elected the chsirman of the Bridge Houses Estates 
Committee, to which body bas been referred the proposal to widen the 
City side of Blackfriars Bridge in order that the e of the tram- 
ways may be facilitated. At Tueeday's meeting of the Oouncil the 
Highways Committee recommended that Messrs. J. Mowlem and Co.'s 
tender, amounting to £27,925. for the roadwork and platelaying in 
connection with the line from Olerkenwell-road to the Angel, Islington, 
be accepted. Particulars of the tenders will be found in our u-ual 
column. The receipts for the week ended Jan. 21 amounted to £11,470 
as against £8 906 last year, and frem April 1 to that date the total 
was £638 012, against E418. 907. Questioned upon the remarks made 
by the chairman of the South-Eastern Railway Oompany, the Chairman 
of the Highways Committee stated that so far from being aided by the 
rates the municipel trams of London had aided the rates to the extent 
of £293 592. is amount, Mr, Baker went on to expjaio, was 
handed over in relief of rates from the profits earned in the six years 
of working from 1897.8 to 1892-3. In addition, the interest on the 
loan had been paid and the debt reduced to the extent of £246 501. 
A farther amount of debt had been paid out of the proceeds from the 
sale of property, horses, and fodder no longer required, and this 
reached a total of £93,376. ‘‘It is true,” Mr. Baker process 
"that owing to the cost of reconstructing the lines we did not pay 
auything in the redaction of rates last yesr. We were, however, able 
to carry forward a credit balance of £18 565. This year the working 
of the lines has been so successful that when the acoounts are 

ted we have reason to believe the Council and the ratepayers 
will in be highly satisfied." In addition to this it has to be 
remem that the improved labour conditions under the Council 
rhb end a substantial smount, besides which 4d. fares have been 


Birmingham.—The Tramways Oommittee in their report to be 
presented to the Council on the 7th inst, deal with the acquisition 
from the City of Birmingham Tramways Company, under Section 43 
of the Tramways Aot of 1870, of so much of the company’s under- 
taking as is situated in the district of Beleall Heath, which district 
béesme part of the oity in 1891. A proposition was made by the oom- 

y in June that the Oorporation should pay a lump sum, which was 
to.include the purchaee of the lines and a release from all statutory 
obligation to purchase eri eios depôte, etc., which might arise 
under the Tramways Act, 1870, Section The company stipulated 
that they should have a lease of these lines until Deo. 31, 1906, at a 
rent equal to the interest and sinking fund on the amount which might 
be agreed upon as the lump sum payable by the Corporation. e 
negotietion afforded an opportunity of raising the whole question of 
electrically equipping all the horse and steam routes under lease until 
Dec. 31, 1906, before the actual expiration of the leases, so that any 
break in the service might be avoided. At first there was a large 
difference between the es as to the value to the Corporation of a 
concession to electrify the lines before the expiration of the lease, but 
the following terms o df airs pror vi dion at, p Cor- 
poration sgreeing to take over the large oar - and repairing shops 
i» Kvott's Leke-road : (1) The O>rporation to pay to the company 
£20 000 for: (a) the lines of the Balsall Heath tramway; (b) full 
satisfaction of their statutory liability in respect of the ll 
Heath system; (c) the concession stated in Clause 4. (2) The Oorpo- 
ration to have immediate possession of the Baleall Heath tramway, 
and the purchase money to be psid on Dec. 22. 1906. (3) The Cor- 
poration to immedistely lease the Balsall Heath tramway to the 
company to Dev, 31, 1906, at a Peppercorn rent. (4) Immediately on 
the execution of the agreement, the Corporation to be at liberty to 
ester upon the steam routes and horse routes in lease until Dec 31, 
1906, for the reconstruction thereof, and to construct crossover roads, 
increase or alter passing places, situation for loop, eto., and to make 
connections with junction to overhead equipments in accordance with 
s plan already signed by the managers. (5) The company to have 
option as to order of reconstruction, but all lines to be reconstructed 
b7 Dec. 31, 1906. (6) The Corporation to proceed with the reconstruc- 

on expeditiously, and to compensate for loss of traffic receipts con- 
s quent upon any interference with the company’s car mileage in the 
gourgo of reconstructing the lines, but the company to do their beat 
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to maintain their car mileage. (7) The Oorporation to protect and 
indemnify against accidents, du reconstruction, not attributable to 
negligence of the company or their employés. (8) Until reconstruc- 
tion, the company only to be liable for such repairs as may be sufficient 
to maintain the existing steam services with safety to the publio ; 
liability to cease during reconstruction, and after reconstruction the 
company's lisbility to be the same as under existing leases. (9) The 
Corporation to purchase the Kyott’s L«k«.road depot for £16 000, and 


the purchase to be completed oo D c. 22 1906. (10) The company to 
give possession of so much of the Kyntr’s Lako- dept as is required 
for Corporation purposes on Joly 1, 1906 (this is defined by plan}, and 


thereupon the Corporation to pay half of the parchase money. (11) The 
company to remove their cars, engines, eto.. immediately after Deo. 31, 
1906, and, in default. the Corpor«tion to be entitled to remove and 
recover expense at March 31, 1907. (12) Diepntes to be referred to 
arbitration. Tbe committee recommend the approval of theee terms, 
being satisfied that the cost to the Oorporstion would not be lese if the 
leases were allowed to expire with no provision as to re-equipment, and 
that great public inoonvenienoe. will be avoided by ensuriog an uninter- 
rupted service when the transfer of control from the company to the 
Corporation takes effect in January, 1907. 


LIGHTING AND GENERAL. 


Barnet.—The Herts County Council intend to oppose the Barnet 
electric lighting order. . 

Sunderland. — Application is being made for a loan of £15,000 for 
additional electric supply plant. 

Battle.—Eoquiries are being made with regard to the provision of 
telephonic facilities in the town. 

Cumberland Asylum —The proposed electrical installation at the 
lunatic asylum is estimated at £6 600. 

Stirling —Sanction has now been obtained to borrow £4,000 for 
the Town Oounil’s eleotric light undertaking. - 

Macolesfield —It is proposed to appoint a consulting electrical 
engineer to formulate a scheme of electricity supply, the cost of which 
must not exceed £20,000. 

Islington.—At to-night’s meetiog it will be recommended that 
conduits and mains be laid slong Holloway-road from Eden-grove t3 
Oanonbary-road, by St. Paul's-road, at an estimated cost of £2 800. 

Nantwich —The Urban District C »uncil have referred to the General 
Purposes Committee consideration as to the stepe to be taken to carry 
into effect the electric lighting scheme for which they were granted a 
provisional order in 1900. 

South Africa.—The Village Main Reef Company have just ordered 
the first large electric hoist adopted for the Rand. The winder will 
be placed at a vertical depth of 1,100ft. The generating plant will 
be of 900 h. p. aud the hoist of 500 h. p. 

London Eieotrio Supply Co.—The company have sold 10,531,785 
units of energy during 1904, estimated to produce a net revenue of 
£65 333, and not £60,333 as previously announced. A dividend of 
3 per cent. is recommended on the ordinary shares, 

Iifracombe,—The manager of the local eleotrio light company, Mr. 
A. Alan Jenkins, arranged for an erbibition which is now being 
held in the Runnicleave Theatre, and where numerous appliances for 
electric light and power, heating, and medical purpotes are on view. 

Carlisle. —The second annual dinner of the staff employed at the 
electricity works was held on the 19:h ult, Mr. Burnet, who presided, 
gave some very interesting figures of the present and past working of 
i 33 works, and proposed '' Success to the Carlisle Electricity 

orks ” 

Telephone Trust.—It is announced by the New York pepers that 
43 telephone companies in the United States and Oanada have formed 
a trust with a cepital of 250,000,000. It is pr: jected to run one great 
trunk line from New York to San Francisco, taking in the branch traffic 
all along the route. 

“Exoello” Arc Lamps.—We are informed that the Union Electrio 
Oompany's *' Excello ” arc lamps are now being installed for lighting 
up the most important parts of the city of London. A commenoe- 
ment was made on Jan. 51 with lamps around the Bank of England 
and the Mansion House. 

Farnham.—The Oouacil are about to withdraw the instructions to 
the parliamentary agents to apply for a modification of the proposed 
Faruham and District Electric Supply Company's provisional order, 
whereby the Oouncil would be enabled to purchase the company’s 
undertaking in 21 years instead of in 48. 

Manchester.—A repott will shortly be submitted to the Town 
GConncil, in which Mr. Pearce recommends the following extensions to 
provide for thrir requirements of next winter: three 500-kw. motor- 
generators, £6000; low-tension switchgear, £1,500; foundations, 
etc., £600 ; extensions to mains and aub-station plant, £21,000. 

Tredegar. —At the last meeting of the D. atriot Council the letter of 
Mr. A. 8. Tallis, suggesting that the Council should purchase electrical 
power from the Tredegar Company and supply private consumers, was 
farther considered, and it was decided that a deputation representing 
the Council be appointed to meet Mr. Tallis upon the queetion. 

Ripon.—At the meeting of the City O unoil on Monday night, 
Mr. C. Watson stated that several companies were making application 
for liahting orders for Ripon. The Corporation had an order in their 
own hands, but they would do nothing until they knew the intention 
of the Power and Traction Company, who had already obtained a 
tramway order for Ripon. 

London Gaszette.—The partnership between John Sandford and 
Henry W. Wartnaby Dix, carrying on business as electrical engineers 
at 44, Waterloo-street, Birmingham, has been dissolved by mutual 
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consent. The Midland Electric Corporation for Power Distribution 
have given notice of intended application to Parliament for power to 
supply electrical energy.in bulk to Stourbridge. 


Brighton.—A party of about 30 members of the Brighton aud 
Hove Natural History and Philoecphical Society psid a visit to the 
Oorporation electricity works in North-road on Friday, the event 
being arranged as oue of the series of winter monthly visita to places 
of interest. They were conducted around the works by Mr. Christie, 
the resident engineer, and Mr. Philpott, works engineer. i 


Gloucester. —The electrical engineer has reported that, judging from 
the result of the nine months’ trading to Dec. 31 last, he estimated 
that the trading for the fall year ending March 31 next would show a 
net profit of about £1,100 after peying instalments of interest and 
sinking fund. The Oonncil are asking Mr. R. A. Ohsttock, M I E K.. 
to report upon the plans and specifications for the proposed extensions 
at the electricity works. 2 bea 

Hull—4At the last meeting of the Corperation Electric Lighting 
Committee estimates were submitted by-the engineer for the comirg 
year of £356,000 on capital aceount. Mr. Bell considere that no 
farther expenditure would be mecessary on capital account for the next 
two years, but they would have to decide upon the question of changing 
over the greater part of the old town system to high pressure. Next 
year he anticipated an income of £46,887. 

Lennoxtown,—The Postmaster-General in August last agreed to 
include. Lennoxtown and the surrounding district in the Glasgow free- 
atéaking telephone area, which now stretches from Blanefield and 
ci on the north, to East Kilbride and Esglesham on the south, 
Bowling on the west, and Baillieston on the east. The National 
Telephone Oompany have jast opened their Lennoxtown exchange, to 
which 46 subscribers are joined or are being joined, 

Grimsby.—The last monthly report of the borough electrical engineer 
(Mr. W. Vignoles) shows that 2,319 more private lamps and motors have 
been connected, bringing the total to 42,705. Thirteen new consumers 
have been added. Oompared with the same period a year ago, 977 more 
units hsve been sold for traction purposes, 12 more for public lighting, 
and 25,548 more to private consumers, Steam has been supplied to 
the station from the deatruotor works to the value of £12. 4s. 6d. 


Croydon.—The Attorney-General has obtained from the Railway 
and Oana) Oommissioners an order authorising the Postmaster-General 
to lay telegraphs and telephone wires overhead on the road within 
the jariadiction of the Raral District Council. The District Council 
hai refused to consent to wires being laid unless they were placed 
underground, alleging the road was too narrow, The Postmaster- 
General is willing to provide narrow iron posts so as not to interline 
with tbe road. 

Wimbiedón. —The Urban District Council have adopted a recom. 
mendation to the effeot that, considering the engine fl »or space available 
at the generating station, the plant should be extended by the addition 
of three 1,000-kw. turbo-alternators with condensers, that the necessary 
foundations be excavated forthwith, aud also that a 1,000-kw. turbo- 
alternator with condenser be obtained and erected. The electrical 
soge is to prepare plans and estimstes for such foundations and a 
1,000-kw. turbo-alternator with condenser, 

Removais.—Mesere. E. P. Allam and Oo., 11, Hatton-garden, 
E. O., inform ue that, owing to "apid increase of businese, they have 
opened larger offices, showrooms, factory, and stores at 11. Lion- 
street, Olerkenwell-road, E.O., where additional plant has been put 
down. They call special attention to their department for armature 
winding and motor repairs, and to new specialities in iron-clad motor 
accessories. Also due to increasing business is the removal of tbe 
General Contractes Company (the Strut Switch) to 62, Rosebery- 
avente, E C 

St Marylebone.—A special meeting of the Corporation will be 
held at the town hall on 9th inst. for the purpose of taking into 
consideration the following Bills aff-cting the interests of the borough 
and intended to be introduced into Parliament in the eneuing session — 
viz.: Metropolitan Electric Supply Company (Various Powers), Central 
Electric Sapply Oompany, Administrative Oounty of London and 
District Electric Power Oompany, Metropolitan Pneumatic Dispatch 
Oompany, Biker-street and Waterloo Railway, and London Building 
Acts Amendment Bills. 

Thornhill.—The Thornhill power station of the Yorkshire Eleotrio 
Power Oompany is now practically completed, and the company have 
commenced to supply electrical energy. The foundations were laid 
down in November, 1903. and in December last not only was a supply 
of energy available, but 26 miles of cable were laid. e generating 
plant is of a capacity of 9,000 h.p., and, on acoount of the high pressure 
adopted, energy may be transmitted from the station over long distances. 
Contracts are already made for supply to a number of local authorities, 
collieries, mills, and a variety of trades. 

Halifax. The Mayor (Alderman E. Robinson) on Wednesday 
started a new generating set at the Corporation electricity works, 
which has been provided at a total cost of £6,631. Alderman Hey 
stated that this brought up their equipment to 8,000 b. p., with a 
capacity of 4,500 kw. They had now only a margia of one engine 
over the mex:mum demard. If the rate of consumption increased as 
it had done hitherto, they would before very long be compelled to 


extend their plant still further. The new engine was given the name 
of Enoch Robinson,” as a compliment to the msayor.— Yorkshire 
Post. ' 


Diesel Engines at St. Louis. —We are informed that the three 
225-b.h.p. Diesel engines used in the light and power installation of 
the St. Louis Exhibition gave excellent results. The engines ran 
uninterruptedly from the beginning to the end of the fair except 
on Sundays, when it was closed. They were direct coopl-d to three 
Bullock generators, each of 165 kw., and supplied 588,500 kilowatt- 


hours at a opgt of 1,880 60dol. for fuel. (60,120 gallons at three cente | 


per gallon) The average cost for fuel was j cent (about 0°15d.) pei 
EUNDUM on the switchboard, including all generator and Ine 
oases, e 

Liverpool —The Oorporation electric supply scoounts for last year 
show that the inoome on revenue account totalled £256 404, of which 
£155,651 was from electrical energy for lighting and power, £2,371 
from publio street-lighting, and £91,674 from tramways. Oa tbe 
expenditure.side there is £65 192 for the generation of electricity. 
£4,752 for distribution. £16431 for «ent, rates, and texes, and 
£11 455 far manegement expenses. The net balance amonuted to 


£14,510, of which it has been resolved to transfer £16.285 to the, 


reserve fund. £11,289 to the renewal fund, and £16,934. 9s. 5d. to 
the general rate. p 


 Giasgow.—The Corporation have adopted the following recommen- 
dations of the Committee on Telephone Borvice : (a) that the present 
call wire system should be gradu«lly superseded, and that in lieu 
thereof the automatic calling and clearing lamp system should be. 
adopted; (b) that ia the firat place the new system should be applied 
to the Hillhead exchange, the probable cost of which is estimated at 
£1,500 ; and (c) that offers be invited for carrying out the necessary 
works. The general manager reported that it was necessary to extend 
the switchboard in the Hillhead exchange, and it was agreed to get 
offers for the work. 


Council.—Oa Tuesday it was agreed to lend the. 


London County 
Hammersmith Borough Council £18 482 for electric Jighting purposes. 
It was reported that a loan of £27,515 to the St. Pancras Council for 
electric light installation and meters had been completed, and that 
the Treasury had approved of.4 term of 42 years for the repayment of 
a loan of £10,000 for electric light installation. Part of the lighting 
plant at the Education Offices is to ba disposed of, and current is to 
be obtained from the Oharing Cross and Strand Electricity Supply 
Oompany. THe rearrangement of the mains will entail an expenditure 
estimated at £250. | 

Power Gas.—We are informed that the Tranmere Bay Develop- 
ment Company, Birkenhead, have placed a contract with the Power- 
Gas Corporation, of 59, Victoria-street, Westminster. for a gas-driven 


| electric installation for their new shipyard at Birkenhead. The 


installation consists of, a power-gas plant of 6 000 h. p. capacity, the 
larger portion of the gas generated being intended for firing furnaces. 
The electrico generating plant comprises two 400-i.h.p. Premier gas- 


engines. each direct coupled to & Bruoe Peebles 220-kw. dynamo, and . 


three 250i h.p. Premier gas-engines, each direct coupled to a Bruce 
Peebles 140-kw, dynamo. 

M litan Private Bilis.—The following Bille have been 
passed for tiret reading: City of London Electrio Lighting Company, 
Limited (Extension of Powers); Woolwich Borough Council ; Great 
Northern, Piccadilly, and Brompton Railway (No. 1) ; Great Northern 
Railway ; Eigware and Hampstead Railway ; Oharing Cross, Easton, 
and Hampstead Railway; Baker.stréet and Waterloo Railway; Metro- 
politan Electric Supply Com pany (Acton District) ; White hapel and Bow 
Railway; and London County Oouncil (General Power»). 
tion of the Metropolitan Electric Supply Company (Various Powers) 
Bill and of Great Northern, Picoadilly, and Brompton Railway (No. 2) 
Bill has been postponed. 


Dartmouth.—4An exhibition will be held at the Dartmouth 
Subecription Rooms from Feb. 22 to 26 in connection with the Urban 
Electricity Supply works in the town. There will be a charge made ' 


for admission, and the entire proceeds will be devoted to the Dartmouth 
Cottage Hospital. A string band and the Dartmouth Borough Band 
will be in attendance. Machinery will be erected and driven by elec- 
trical power for sewing, drilling, printing, etc., and there will be on 
view the most modern sppliances in regard to electric lighting. beating, 
etc. A room containing hospital appliances will be a special fe«tare. 
The arrangements are in the hands of the company’s local engineer 
and manager, Mr, G. E Smith. 

Edinburgh —The Electric Lighting Committee have adopted Prof. 
Kennedy's report on the proposed extension of plent at M'Donald- 
road station, and will reoommend the Oouncil to authorise an 
extension at a probable cost of £8 000. They have resolved to 
recommend that the department shonld und e the testing of 
incandescent lampe at a smell cost, with a view of ensuring to users 
of electric light in the future: a supply of current through lemps 
which had thus been officially tested for the purpose. The number 
of lampe applied for in the three weeks from Dec. 29 was 5.095, com- 
pared with 2,443 in the corresponding period of the previous year. The 
total for the 
preceeding year. 

Stock Exchange.—The Stock Exchange Committee have appointed 
Feb. 9 special settling day for Oape Electric Tramways’ further issae 
of 11,222 shares of £1 each, fully paid. Nos. 480,001 to 491,228. 
The committee have ordered the undermentioned securities to be 
quoted in the officiel list: Anglo-Argentine Tramwayr Compsny'à 


50,000 vendors’ ordinary shares of £5 each, fully paid, Nos. 580 0C8 - 


to 430,007 ; Oape Electric Tramways’ further issue of 11,222 shares of 
£1 each, fully psid, Nos. 480 001 to 491 222; and South African 
Lightirg Association's further issue of 1,000 shares of £10 each, fully 
psid, Nus, 7.001 to 8 000. Applications have been made to the com- 
mittee to allow the following securities to be quoted iu the official 
list: Folkestone Electricity Supply Company's 10,000 5 per cent. 
cumulative preference shares of £5 each, fally paid; and South Wales 


Electrical Power Distribution Company's 42,750 shares of £10 each, 


and 2150, C00 debenture stock, 


Aberdeen.—The members of the Town Council on Tuesday inspected 
the Oorporation electricity works and the extension of the subway 
from Holburn.street to Orown- street, under the guidance of Oounoillor 
Kemp (convener), Mr. Bell (chief engineer). and his assistante, Mr. 
Kemp made an interesting statement on the progress of the work 
during the year, and eaid that for the 54 months ending Jan. 19 there 


Considera- . 


year from May 15 was 74,458, against 67,166 in the 
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was an incresse of 602, 418 units of electricity generated as compared 
with the corresponding period last year, and that the increase in the 
number of consumers this year compared with last year was 173. The 
length of the subway was 78U yards. It took 13 months to build it, 
and the cost was £10,900. 

Mansfield, —The Mansfield Woodhouse Urban District Council have 
appointed a sub-committee to meet the Town Council on the subject of 
the supply of electricity to Mansfield Woodhouse. Mesers. Hammond 
and Son are to be retained to maintain a general supervision over the 
worke and to advise the Oorporation from time to time upon any points 
that may arise for a period of 12 months, at a fee of 50 guineas and 
out-of-pocket expenses. The light railway company have been asked 
to give a guarantee to pay from May 13 next a miuimum sum of £500 
per quarter for current whether any is taken by them or not. Lsyton- 
avenae will be lighted by electricity, and in addition to the ;- ampere 
Nernst lamp already fixed in the avenue eight -ampere Nernst lampe 
will be installed. 


Au Aid to Rates.—Mr. James Carter, the borough treasurer of 
Preston, inan . table of receipts from profitable undertakings, 
etc., by which rates levied in various towns have been reduced, 
mentions the following amounts estimated for the current year to be 
transferred to the borough, district, or other fund from eleotric light 
und tramways undertakings: Electric light— Bolton, £4 500; Black- 

oo], £2,000; Burnley, £4,100; Bury, £300; Oardiff, £3,000; 

webury, £1,000; Halifax, £2,500 ; Hastinge, £1,500; Liverpool, 
£10,298 ; Nottingham, £6,000 ; Salford, £4,500 ; Southport, £2,760 ; 
South Shields, £300 ; and Swansea, £744  Tramways— Accrington, 
£150; Bolton, £2,740; Belfast, £8,500 ; Blackburn, £6,000; Black- 
pool, £500; Devonport, £584; Hull, £11,600; Leeds, £55,000; 
Liverpool, £32 081 (the latest accounts mentioned in another column 
give £16 934) ; Manchester, £51,000 ; Nottingham £13,000 ; Salford, 
£13,000 ; Sunderland, £4,014; South Shields, £204; West Ham, 
£8,000 ; and Wigan, 23, 595. 


Printed Matter for Australia —In reference to letters and para- 
graphs that have appeared in different newspapers from a firm of London 
shipping agents under the above heading, we are informed that printed 
matter can be posted from Eagland to the Commonwealth of Australia 
as hitherto without incurring the expense of cases for packing printed 
matter, freightage, dock and landing dues, customs entries, etc. If 
sent in bulk to the various States of Australia there is the cost of 
unpacking and the diff-rent rates of postage—: e , printed matter can 
be posted from England at the rate of 2oz. for 4d., but if posted in 
Australia the rate is the same in some of the States, but in others 2oz. 
for Id. New Zealand is adopting the same principle as Australia in 
reference to duty on printed matter. Weare informed that the British 
and Oolonial Agencies and the Australian Oommercial Agency, 75, 
Chancery-lane, Holborn, W. C., have made special arrangements for 
the posting of such matter. 


Coventry.—The following report was submitted by the General 
Oommittee to the Oity Council on Tuesday: *' Having con- 
sidered s letter from the Coventry Ohamber of Commerce with refer- 
ence to the present high charges of the National] Telephone Company 
to their subscribers, the establishment of a municipal telephone 
exchange, and the undesirability of the Government purchasing the 
undertaking of the National Telephone Company on terms which would 
prevent a lowering of rates now charged by that company, the com- 
mittee resolved that it was undesirable that the Government should 
purchase the undertaking of the National Telephone Company on such 
terms as would prevent a lowering of the telephone rates now charged 
by that company to ite subscribers, and that the resolution be com- 
munioated to the Postmaster-General and the member for the city." 
The following gentlemen have been appointed a sub-committee to 
obtain information from other towns where municipal telephone 
exchanges are established, and to report: The Mayor, Alderman Bird, 
Oouncillors Gardner, Goate, and Lee. 


Telephone Exchange Fire.—Thore was an outbreak of fire at the 
Oentral Exchange of the National Telephone Oompany in London 
Wall, last Friday, which, however, was not of a very destructive 
character, and was very speelily got over. The fire originated in the 
% ble or wire room on the second floor of the exchange, the 
same room in which a similar outbreak occurred more than a year ago, 
and is supposed to have been caused through the fusing of a wire by 
one of the gas stoves. The operators who were at work there at once 
went into the adjoining room, which was filled with girl operators, in 
order to warn them to leave the premises. The girle at once went from 
the building and across the road to Finsbury Houee, where in one of 
the large rooms the superintendent called the muster-roll. The whole 
strength of the company’s staff from all parts of London was immediately 
concentrated on the new exchange, which has been constructed in the 
neighbourhood, and with the object of transferring the subscribers to 
these new awitchboards during the night about 500 men were set to 
work under the superintendence of the company’s engineer-in-ohief, 
‘Mr. Gill, and its metropolitan superintendent, Mr. Clay. 


Hydro-Electric Plant.—Numerous concessions and applications 
for concessions to take water from rivers in Spain, in addition to those 
mentioned in our last issue, have appeared in recent issues of the 
Board of Trade Journal. It is also reported that Signor L. Marcello 
Ciurlo, Genos, has applied to the Italian Government tor the appropria- 
tion of 450 litres per second from the Laccio waterfall at Torriglia for 
the production of power primarily for industrial purposes and even- 
tually for electric traction. The cost of the works and machinery 
incidental to this concession is estimated at £25,600. There is, further, 
sn application from Siguori Ourletti and Erba, Milan, for the appro- 
priation of sufficient water from the Val Paghera and Val Pallobbia 
falle (Brescia) to produce 7,810 h. p. The cost of the works and 
machinery incidental to this concession is estimated at £52,000. The 
concession, which in 1900 was granted by the municipality of Rio de 
Janeiro to & local firm for the supply of electric energy generated by 


hydraulic force, was transferred on Jan. 1 to the Rio de Janeiro Tram- 
way, Light, and Power Company, Limited. This oompsay has been 
formed, with a capital of £5,000 000, by s group of American and 
Canadian capitalists and electricians, who have already fl ated other 
important undertakings of a similar natare in Brazil, Mexico, Canada, 
and the United States of America, 


Durham. —At their last prensa County Oouncil discussed a 
recommendation and report of the Electricity Committee, and fivally 
referred same back for furtber consideration, The committee recom- 
mended the promotion of a Bill in Parliament for the establishment 
of a system of electrical services for the county, and also the appoint- 
ment of an expert to draft a working scheme, the expert to report 
also as to the practicability of making use of waterfalls (no particular 
reference to the High Force and Oauldron Snout in Teesdale) ss a 
means of generating electricity. The report read as follow: The 
area occupied by electric companies for traction and light extends over 
125,921 acres, As the administrative county has an area of 638,037 
acres, it will be seen that the county is less than one-fifth covered by 
existing compsnies, We find that there is comprised in the area 
covered by companies a population of 310,508, as against a total 

pulation in the administrative county, at last census, of 771,619. 

here is contained in the area covered by companies a rate- 
able value of I. 251 283, as against a total county basis rate- 
able value of £5,570,748, which is little more than one-third. We 
desire to point out that it appears from the returns that in a number 
of cases, districts with large rateable values and populations are only 
committed to companies for a short term of years, at the expiration of 
which they will be at liberty to join any public scheme thet may have 
been developed by the authorities. We would point out as evidence 
of the rapid development of the county that between the census of 
1891 and 1901 the population increased nearly 94,00). This 
rapid rate of growth in population seems to accentuate the need of 
some more popular means of transit that will disperee them over a 
larger ares, and avoid that congestion wbich it is so desirable to avoid, 
In this enquiry we have exerted every effort to obtain reliable data as 
to the workings of public schemes of electric service. Ia one large 
group of public undertakings owned and managed by local authorities 
we found that the authorities charged their customers 1:34d. per unit 
less than the companies, This ssving in charges aggregated to nearly 
one million pounds upon an invested capital of 174 millions, equal toa 
return of 64 per cent. per annum, and in addition to this great saving 
in charges they earned a commercial return of 6:14 per cent., or nearly 
à more than the companies, This d ff, rende wae due to two great 
causes: first, the authorities saved the huge sum of £472, in 
working expenses as compared with the scale of working expenses 
prevailing with the companies ; second, ia consequence of seiling their 
electricity at so much lees per unit the authorities sold an extra volume 
of electricity, which brought them an extra income of £585,222 as 
compsred with the scale of sale by the companies for the same plant. 
Those two large items of economy and extra sale made up the con- 
siderable total of £1,057,568, so that the authorities really earned 
their business profit from those two main souroes, and hence were able 
to sell their products for a million pounds less to the public. Having 
collected such a mass of general and local information upon the subjeot 
we as a committee were authorised to investigate, we think we are 
fally justified iu asking the Oouacil to empower us to have an expert 
report as to the practicability of a county scheme of electric services,” 


Poplar.—The Borough Council have decided that Glengall-road 
Millwall, be lighted throughout with 15 arc lamps, at au estimated 
cost of £375, and that an agreement be entered into with the Millwall 
Dock Company for the placing of four of the lamps in the private road 
of the company. With regard to the cost of the electricity under- 
taking, the Hast end News stated that at the last Council meeting the 
Finance Oommittee reported, with regard to the Oounoil's instruction 
to the borough treasurer to transfer the ascertained profits of the elec- 
tricity undertaking to the general funds of the Council, and the 
instructions to the Finance Committee to use such funds for the 
purpose of loweriog the cost of the public lighting in the borough, 
and of assisting the rates during the present period of finanolal strain, 
that the Electricity Committee had submitted to them the following 
report of the borough electrical engineer on the subject, with an 
expression of opinion that no money should be transferred to the 
general fund from the present oredit balance of the electricity 
undertaking: '' With reference to the above, I beg to bring before 
you, in as concise a form as possible, what I trust you will oou- 
sider sufficient reasons for withholding this sum from the relief of 
the rates at the present time: loans acoounts—1901-1902, deficit 
£383, borrowed capital 9 repayments deferred £2,279, repay- 
ments made £34, 16s. 5d. ; 1902-1903, surplus £3,908, borrowed 
capital £28,170, repayments deferred £3,562. repayments made £168. 
bs. 6d. ; last year (1903-1904). surplus £2,984, borrowed capital 
£9,955, repayments deferred £3,707, repayments made £803. 7s. ; 
prea year (1904 1905), borrowed oapital £45,000, repsy ments 

eferred £1,777, repayments due £3,044. 18s. 2d. Total: borrowed 
capital, £218,933 ; repayments deferred, £11,125; repayments made, 
£1,006. 8s. lid. ; repayments due, £3044, 18s. 2d. If the repay- 
ments had not been deferred for 1901, 1902, and 1903, we should n w 
have a deficiency on account of revenue amounting to £2,455. 88. 7d., 
instead of a surplus of £6,892. 13s. 5d. The repayments of losna 
this year amount to £35,094. 18s. 2d., as against £803. 7e for lass 
year, an increase of £22,241. lle, 2d., and, in addition, the 
amount of repayments deferred until next year is £1,777. 
The repayments on loans next financial year (1905 1906) on 
money already borrowed will amount to £4,362, 13s. 6d., as 
against £5,044, 183. 2d. for this year, an increase of £1,317. 15e. 2d. 
The above statement does not deal with any public lighting capital, 
this having been transferred to the general borough fund account from 
April 1 last. In view of the reduction in price of public lighting, 
which already represents up to Sept. 30 a saving to the borough of 
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£1,048. 128. 7d., the reduction in power rate to consumers, which | 
estimate will reduce the revenue by approximately £700, and the 
stetement of accounts to September last which my predecessor presented 
to you, aod which showed a loss on the six months’ working of 
£2,236. 15e. 1d., I do not consider it at all advisable to assume that 
the gross profits this year will meet all our liabilities on account of 
capital charges; therefore we must be prepared to psy the repsymente 
of loans stated above out of the surplus to March last, and, after doing 
this, we ahall only have a small credit balance for general working 
purposes and for providing a reserve fund, which the Board of Trade 
atate should equal 10 per cent. of the capital erpenditure, and to 
answer any future deficiency or meet any extraordinary claim.” The 
report was adopted, and the reference to the committee 


PROVISIONAL PATENTS, 1905. 


JAN. 90. 

Improvements in or relating to oleotrical oondensers. 
John Rymer-Jones, 111, Hatton-garden, London. 

Improvements relating to ocurrent-collecting devices 
of electrically - propelled vehicles. Oscar Howard 
Baldwin, Weetinghouse-builGing, Noriolk-street, Strand, 
London. 
Improvements in or relating te devices for supplying 
current to electrically operated vehicles. Oscar 
Howard Baldwin, Westinghouse-building, Norfolk-street, 

Strand, London. : a 

AN, 21. 


Improvements in and relating to magnetio separators. 
William Simm and John Shuttleworth Sellers, 9, Tempest 
Hey, Liverpool. 

1178, A system of electric current generation. [Frederick 
Henry Loring, 7, Doughty-street, London. 

Electric igniter for motor gas-lamps. Frank Griffin Carter, 
35, Upper-street, James-street, Brighton. 

1991. Improvements in oclectric meters. 

Atkinson, 1, Queen Victoria-street, London. 

1994, Improvements in and relating to trolley retrievers for 

electric tramoar and the like. Charles J. Tarll, 7, 
Southampton-buildings, Ohanoery-lane, London. (Complete 
specification. ) 

1231. Apparatus for operating gas-tape and electrically 

igniting the gas. James Grieve Lorrain, Norfolk House, 

Norfolk-street, Strand, London. (Société Anonyme des 

Allumeurs-extinoteurs Automatiquee, Switzerland.) (Com- 

plete specification.) 


1139. 


1153. 


1154. 
1169. 


1199. 


Olaude William 


JAN. 23. 

1943. An improved clip or apparatus for the screwing up 
or the removal of tho nut or ring used for seouring 
the shade or refiector to electric lampholders. John 
Perry, 52, King-street, Dudley, Woroestershire. 

1947. Improvements in conduits for the protection of 
electrical conductors. David Maxwell, 41, Reform-street, 

Dundee, 
1949. Electric relay with time control for closing cfrouits of 
electromagnets. James Ferguson and Kelvin and James 
White, Limited, 154, St. Vincent-street, Glasgow. 

Improved devices for use in controlling polyphase and 
alternato current motors. Siemens Bros, and Oo., 
Limited, aud Hereford Berry, Birkbeck Bank-chambers, 
Southampton-buildinge, Chanoery-lane, London. 

Improvements in or relating to apparatus for use in 
recording telephonic messages or sounds. Hans Starcke, 
111, Hatton-garden, London. (Complete specification.) 

Improvements in or relating to electric switches, con- 
rollers, and the like. Arthur Burgess Soar and Henry 
Frank Joel, jua , 111, Hatton-garden, London. 

Improvements in magnetic ore separators. Henry 
Oharles Jenkins, 18, Southampton-buildings, Ohancery- 
lane, London. 

Improvements in electric meters. 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States. ) 

1321. Improvements in and relating to railway electric 
signals. Slaughter William Huff, 7. Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

JAN. 24. 

Improved brackets or holders for the brushos or carbons 
of dynamos or motors. Willam Thomas Thorley, Long- 
port, Stoke-on-Trent, Staffordshire. 

1860. Apparatus for producing electric aros, sparks, or flames 

for bloaching or sterilising purposes. William Oramp, 
7, Sellous-avenue, Harleeden, London. 

1980. Improvemonts in telephone selecting mechanism. 
William David Watkins, John Wesley Bolster, and William 
Edward Goodeell, Norfolk House, Norfolk-street, Strand, 
London, (Oomplete specification. ) 

1384, Improvements in electric apparatus for felling trees or 
sawing wood. Thomas Oscar Wilson, 36, Ohancery-lane, 
London. (Date 7 for under Patents Act, 1901, Jan. 30, 
1904, being date of application in the United States.) (Com- 
plete specification.) 


1381. 


1299. 
1300. 
1308. 


1313. The British Thomson- 


1335. 
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18609. Anew electro-therapeutic ray tube. Alfred Charles Coesor, 
54, Farringdon-road, London. 

1391. Improvements in systems of electrical distribution. 
Ray Philp Jackson, Westinghoure-building, No: folk-atreet, 
Strand, Lu din. (Date applied for under Patents Act, 1901, 
Jane 6, 1904, being. date of application in United States.) 
(Complete specification.) 

1399. Electric governor. James Robert Fyfe Smith, 2, E ut 
Sheen-avenue, Mortlake, London. 

1400. Improvements in incandescent electric lamp seckets. 
The British Thomson-Houston Company, Limited, 85, Oeanca- 
"int penu (The General tric Compamy, United 

tates. 

1406, Improvements in end to the manufacture of 
plates fer secondary el batteries. Louis Nestor 
Joseph Roselle, 7, Southampton-buildings, Ohancery-laue, 
London, 

1407. An improved process ef and apparatus for the manu- 
facture of plates for secondary electric batteries. 
Louis Nestor Joseph Roselle, 7, Southampton-buildings, 
Ohancery-lane, London. 

1413. Improvements in electric and magnetic appllances, 
Illius Augustns Timmise, Edger William Timwis aua 
John Robert Oook, 2, Great George-street, Wes minster, 
London. 

1491. Improvements in or relating to the manufacture or 
production of oazbons suitable for use in electric 
arc lampe. Vivian Byam Lewes, 46, Lincoln's.inn-fields, 
London. 

1490. Improvements in the method of oom alter- 
nators. Sautter, Harlé, et Cie, 24, Southampton-build- 
ings, Ohanoery-lane, London. (Date applied for under 
Patents Act, 1901, Feb. 4, 1904, being date of application 
in Franoe.) (Complete specification.) 

1439. Improvements in and relating to telephone directories. 
Charles Alexander Pomeroy, 322, High Holborn, London. 
(Complete specification. ) 

JAN. 25. 

Improvements in electrical contact makers and 
breakers.  Peroy Warren Noble, 18, Hertford-street, 
Coventry. 

Improvements in electric time switches. James Joseph 
Coachman. Birkbeqk Bank-chambers, Southampton-buildinge, 
Chancery-lane, London. 

1597. Improvements relating te electrodes for aro lamps. 
Henry Harris Lake, 7, Southawpton-buildioge, Ohanvery- 
lane, London. (La Oompagnie Générale d'Electricité, Franoe.) 
(Oomplete specification. ) 

Improvements relating to distributing boards fer 
electric installations, Frederick Hagger Headley, 322, 
High Holborn, London. 

Improvements in or relating to coils or windings for 
transformers and other electrical apparatus. Arthur 
Francis Berry, 46, Liacoln’s-inn-fields, London. 

JAN. 26, 

Electric fans. Wallace Fairweather, 65, Chancery-lane, 
London. (Diehl Manufacturing Oompany, United States.) 
(Complete specification.) 

Methed of drying hygroscopic insulation of electric 
conductors. George Hinde Nisbett, 65, Ohancery lane, 
London. (Oomplete specification.) 

Improvemonts in gas lamps and electric lamps, 

‘ Baker Colbran, 58, Ch swell-street, Finsbury, London. 

. Improvements in dynamo-electric machines. Arthur 
Ser veau, 7, Staple-inn, London. (Date applied for under 
Patents Act, 1901, Jan. 26, 1904, being date of application in 
Belgium.) (Oomplete specification.) fii 

Improvements in electrical measuring instruments, 
Michael Birt Field, St. John’s House, Sevenoake, Kent. 

Improvements in and relating to electric train-lighting 
systems. The Union  Elektricitits - Gesellschatt, 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Jan. 27, 1904, being date of application in 
Germany.) (Oomplete specification. ) 

Improvements in and relating to brush-holders for 
dynamo-electric machines. The British Thomson-Houston 
Company, Limited, 85, Oannon-street, London. (The General 
Electric Company, United States.) 

1607. Alarm fuse for telophone exchanges. Edward B. Craft, 
24, Southampton buildings, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, Feb. 5, 1904, being 
date of application in United States.) (Oomplete specifica- 


tion.) 
JAN. 27. 
1687. An electromagnetic purifier for use in milling. John 
Lawson Lawson, 34, York.place, Edinburgh. 
1038, Improvements lu or relating to the “party line” 


system of telephonos. Harry Benwell Stocks, 5, John 
Dalton-strest, Manchester. 


1658. An improved electromagnetic switch for use in connec- 


1492. 


1493. 


1533. 


1526. 


John 


1593. 


tion with electric railways on the sectional conductor . 


system, Edmund Fenton, 33, Chancery-lane, Loadon. 
1677, Improvements in arc lamps. Johu Morecraft Wellington 
and Walter Francis Daniell, 88, Ohancery-lane, London. 
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1670. Improvements in alternating electric current motors. 


The British Thomeon- Houston Company, Limited, 85, Oannon- 
ien London. (The General Electric Company, United 
tates.) 


1681. Improvements in insulaters for electric conductors, 


1710. 


1739. Improvements 


Improvements in electric incandescent lamps. 


Marconi’s Wireless rine Company, Limited, and George 
Elliott Turnbull, 24, Southam 5 Ohancery-lane, 
London, (Complete specifics tion, ) 
JAN. 28, 

Charles 
r iow Hall and Frederick John Anson, 10, East- parade, 
eeds 

relating to controller and brake 
m for electrically-driven road vehicles. 
Stuart Arthur Russell and Edward Ford, 6, Breams- 
buildings, Ohancery- lane, London. 


1754. Improvements in electric ignition devices for explosion 


enginos. Henri de la Valette, 4, South-street, Finsbury, 
London. (Date applied for under Patents Aot, 1901, 
Jan. 28, 1904, being date of application in France.) (Com- 
plete specification. ) 


1756. Improvements in and relating to  eleotrio time 


switches. Norman dé Maid Watsham, 1, Queen Victoria- 
street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published Feb, 16, 


1904. 

1860. Conductors of electrio railways or tramways. 
Boardman. : 

2285. Apparatus for polarisation of Hertsian waves. Green. 
( 908 applied for under International Convention, Jan. 29, 

2288. Electric signalling apparatus for tramways and 
railways. Wilson and Marshall. 

$450. Controlling electric switches and cut-outs. British 
Thomson-Houston Company, Limited. (General Elecstric 
Company.) 

4874 Trolley poles for oars electrically propelled on the 
overhead system. Kilbourn and Flower. 

658 2. 5 wattmeters or watt-hour meters. 

ilson. 

8731. Electrical regulating devices applicable to clocks. 
Howorth. (Actiengesellschaft ‘‘ Magnete " Electrische Uhren 
ohne Batterie und ohne Contacte.) 

6793. Method of preliminary treatment for electric accumu- 
lator plates. Leitner. 

6857. Electrical switching apparatus. Dick. 

6878. Electrical ignition apparatus. Eckstein and Coates. 

7061. Electro-depositing apparatus. Leeds Cooper Works, 
Limited, and Jobling. 

7817. Magueto-electrio machines. Simms. 

$189. Bayonet joint for electric lamps and other artiolos. 


Barlow. . 

Electrical percussive drill  Centner. 

Au electric block signal systom. Werner. 

Eleotromotors, Baumann. (Date applied for under Inter- 
national Oonvention, Sept. 12, 1903.) 

Device fer preventing broken trolley wires on electric 
tramways from falling. Kirwan and Quanay. 


. Magnetic separating apparatus. Scholl. 
. Electric 


switches and  electromagnets therefor, 
Lindquist. 

Electrical signalling apparatus, particularly applicable 

to fire-alarms. Abel. (Siemens und Halske Akt.-Ges.) 


. Operating gear for moving the rail points and oon- 


ductor points or switches on electric and other 
tramways. Virgin. 
Electric accumulators. Gardiner. 


Secondary batteries and grids therefor. Gardiner. 


. Counting apparatus for oleotric current, gas, water, or 


similar meters. Biermann. 


20058, Terminals for electric conductors. Renault. (Date applied 
.) 


for under International Oonvention, May 2, 1904 
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Chelsea Electricity Suppilꝝsxssss d — D 
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Oity of London, Ordinar . . 2 10 
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d per cent. Debenture Stook ................... . 100 
— cent. 2nd Deb. Stk. Prov. 8 100 
County of London Electrio Supply, Ordinary .......... 10 
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—— — (4 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 44 per cent. 2nd Debentures Prov. Certs......... 
— ' Elec 5 n ,1-50,000.. 6 
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"i per cent. First Mort. Deb e. 100 
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Name, ^e Last price. ' Same. A adde" Last price 
g 8 £ £g 
Oldham, Aston, and Hyde Tramway, Ordinary... 10 -124 
Buenos Ayres and Belgrano Tram. Ord. 1-100,000 * 5 - 4. en Der cent. A s ae d Qe Be ee oe 60 69 99 me 10 = -8 
4, 5 per cond. Om. Pt., 1.40, 000 . 8 = — 516i Perth Bleo. Tramways (W. A.) 6 por cent. 1 Art. Deb, Bk, 100 — 1021 
87 6 Der cent. Om. Pf., 1- 311,500 1... a 6 = 58 Š Potteries Blectric Traction e ee me m» 10 a» 8- i 
6 per cent. Deb. Stock, Red. .................. 100 . 106.108 5 cent, Cum, Pref, 1 33 a .de 
Prov. Oert., all paid Id., 5 p.c. Deb. Stk. Red. 00 e 102-105 4 per cent. 55 E 1 as 1 
Duenos yes Electris Trams., Ld. Hos Deb. SET Red. w . 9-87 South Lancashire Blectric Traction and Power Company 
Calcutta Tramways, Limited, 1-102,268 ............ suse xs 84 £260,000 Ordinary s. a = 1 1 
a 44 per eut let Den 10 660 e F En 11 15 £101,152 6 per cent. Preference —. . = ~ m 1 — 
Cape Slectric Tramways Nos. 323 Š ——— £528,093 44 percent. Debenture Stock.- 1 e - pc 
Oy of Birmingham Tramways cent. Oum. Pref 4 61.18. à pe * 
4 per cent. 1st Mortaage eb, , 1-5,000 (1917). . . 100 — 101-1 Electric Railways.— 
Colombo Blectric Trammer and d Lighting, 5 percent. 1s 94 
Mortgage eDentare stock Qo; Ordinary ... 102-104 Central London, Ordinary xp: 100 = 1 03 
Cork Bleov o Tramways and Lighting do. == 10 94-10 4 percent, Prof, Aire 10 = 10M 
per oen um. Pret. e no ao as OF no — as ne no as C . 5 e 
4 per cent. Debentures ..................-.-. . 100 101.102 — 4 p.o. Deb. ‘Stock (Prov, Bori Corte., Ordinary 7 bala. iro = 5 
Dublin United Tramways (1896), Ord., , Hos. 1 1-60,000 ..— 10 . 18-14 xd City and South sai. e e => =o =o m = - d 
Laperial ramwsa s Ordinary, (9 «9 Q6 no OO (4 60 co 90 ao mo os oc all pe 18 e? 99 LE jc v — 117 120 
— 44 per Load took "ed Libor oss. .1 108-11 Liverpool Ovethe ead p Epor dic ri JJ —— U [ Ar i 
f Thanet ect Cc 01.60 8 an re. me eevee ee ee „% „% „% % „ 0808 88 „ - 
Tolo cam, Prot. Nos. 80 VVöL dn B4 r > Ai 
— — 4 per cent. Debenbure Btook GUMMI MEM — 980-93 Underground Electric Railways of London, 5 per cent. - : 
Kidderminster and District Lighting and Traction, Pret. 5 — — 884 Profit-Sharing Secured Notes 974-984 
L»ndoo United Trys.(1901),5 per cent. Oum. Pref, ...... 10 .. 104-103 Waterloo and Ofty, Ordinary = a. a» = =o = =o 100 . 91-95 
4 per cent. 1st Mt. Db. Stock, Red. ............ 100 — 104 106 
Madras Elec. = £1904), Tr 5 Bee M 1.812.618 m ES aes 175 a Telephones.— 
Metro litan ec. Trams., e ° i z æ ae e as aa en e * 
— b per cent. Cum. Pret., 500, O0i. I. 00,000 . ̃ ˙ . e 
— ee 44 p er cent. Deb. Stock, Red. coco a ee er rs 100 . 03-105 — 6 per oont. Oum. ES * € = 15-15 
Milwaukee Blectric Rail and Light, 5 per cent, 50-yr. Cons. —— 6 per cent. Oum. Second Frei... 10 | 12-13 
Mort. Bonds, 1926, 1-5,500 aud 7,001-8 000............ , 106-110 6 per cent. Noo. Cum. Third Pre... $ 51 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 34 per cent, Deb. Stock, Rd. 100 = 
1908, 1600 UI 8 100 . 101-101 — Â per cent. Deb. Stock, Red. "ons m as m ̃ ˙ BOO = 101-103 
— "Sterling 4 per cent. Deb., 1 5 601-2, 000 . 100 .. 103-105 ——— 4 per cent. Prov. Cort... EON. 101-105 
34, , „6 606 Oe 0990002500000 „„ „ 09 „„ Oe OF . . Oe „44 „ „4% — 111 ea 6 per cent. Cum. Pref. .... b e EPEE T 8 Mta 1 E 14:1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or ede i Accounts for past year. 
week decrease. cup * Cost 
Line ope x — U 7 o9 m o ML ER, — per 
r " ac Y Am woken s à p Recetpta per car 
urrent z ota assengers | Car miles as ar | Mile of | mile, 
Ending 1905. 1904 Week, year. 1904, | 1905 Ending recelpta carried, run, 8 nger mile. track, | 
£ £ £ £ d. d. EI 
Aberdeen Corporation........ Dec. 31 1,291 1470 | — 179 R 194 | 19} May 3) 37,931 9,099,715 794,641 (0°98 | 13°02! 1,970 6°14 
Ayr Corporation Jan. 21 145 166 — 1 529 8 8 „ 15 14, 160 5,201,586 336,049 103 | 10°11! 1,770 50 
Barking Corporation.......... | » 28 87 25 7 14 178 | 133| — a = sai 2 ial) prese s 2 
Birkennead Corporation » 2 S28 960 | — 38 768 | 25:55, 235 | March 31 56,073 11,927,952 1,519,701 |1:158 | 9:988 2.3835 6-1 1 
Birmingham Corporation » 28 329 — mi - — aH = — a e, * l| 
Birmingham Tramways Co. „ 20| 4,985 5,085 | — 498 64 64 ao -= — = = — = | 
Blackburn Corporation ...... Dec. 16 765 725 | + 42 + 3,353 24 23 „ 29 43,374 7,742,692 951,484 — 11094 — | 4:59 
ébackpool Corporation Jan. 25 251 256 | - 5 + 6,049 17) 174 „ 391211,168 6,169, 121 784,443 1°52 |108 — A 
Blackpool- -Fleetwood Trams. » 28 183 181|4. 2|- 39 164 | 16, Dec. 51 32,021 2,253,981 600,757 3°34 12˙75 | 2,001 7 05 
Bolton Corporation .......... „ 29| 1655 | 1625 |+ 8 + 303, 38 58 March 31 94,161 19,885, 436 2, 188, 030 |114 10°22 5,766 | 5:89 
Bournemouth Corporation. sa MO 769 776 s 7 2,161 | 1015 | 104 € z = S za ah en 
Bradford Corporation ........ . Dec 17| 3,729 | 3,166 | + 363 77 41 — — = 5 = "as 
rx Corporation Jan. 29 729 683 51 3,5584 9 74 FEAN. | — 10,432,508 1,031,928 100 10°10 — "i 
ristol Tramways Company. „ 27| 4,294 572 — 78 — 9514 511 Dec. 31g 253,150 | 44,531,439 6,033,528 — -—— MÀ a 
Burnley Corporation ........ i28 930 B08 | + 132 — 10 50 10 — — = esi I — — NE 
Burton Corporation .......... s Be 2:9 232 | — 13 — 85 | — March 31) 11,574 2,556,134 282,378 | 1:08 981 1,570 7°57 
Oardiff Corporation .......... s 14 1,927 1,8 l + 65, + 2,155 — — e: — pita wa — = on dh 
Carlisle Tramways Company... „ 2 125 176 |- 581- 80 — — Dec, 319 9,937 2,805,277 534,395 — 7:17 — TM 
Central London Railway...... » 28 7,200 5.802 + 208 + 793k) 6 6 „ 51,562,471 | 44,955,938 | 1,292,674a | 1:87 64-87 | 58,229 | 35-60 
Jity & South London Railway) „ 29, 2,994 | 35,258 - 254 -  419h| Ak 68 „ 31165,003a  19,069,519a - = — eat dus 
Colchester Corporation . 144 - - — 7 = i = i = < 
Cork E. T. and L. Company . „ 26 391 385 7 92 E 319 25.657 6,353,323 919,676 100 6-95 ER 34 
Darwen Corporation.......... „ 27 132 200 — 13 — 39 7-23. 7-23 March lu 12,541 2,550,755 254,279 ,1:25 11°65 1,707 | 9*56 
Dover Corporation .......... » 28 161 161 = 43 44 yoy 4] 11.255 2,871,332 280,901 0 91 963 2,503 “ie 
Dublin & N — Ry. „„ 27 — ; A r — 2 — Xx 7 61 Dec. 319 6,234 ¿88,905 107,164 3°88 |1409 932 7°39 
Dublin U. T., electric cars. „ 27 3,525 18 93 - eR 
Dublin 8. District, Electric ..| ,, 2! 731 102 |+ 29 | 47 46 „ 519 134,643 — 3,429, 356 — =a = oon 
Duadee City Tramways ...... » 2 765 781 | - 16 - 22 22 May 15 35,874 | 9,084,522 752,814 0°93 11:276| 1,630 | — 
Fas) Ham Corporation „ 80 607 OSL | + 26, + 1,636 1077 10°75) March 31 34,312 | 12,950,259 807,002  v:63 |10°2 
Glasgow Corporation ........ „ 23 13,64 | 13,420 | + 214 723,349 145 | 123 May 31g 656,572 | 177,179,549 14,008,750 0°88 11°25 | 5, 489 b| 7 “40d 
Gloucester Corporation ...... 5 y 195 — = — 54 za ak Sol gi ye 
Halifax Corporation.......... „ &| 2,009 2,160 | + 49 + 4,555 53 304 March 31| 68 28 ) | 16,322,034 387,885 100 | 11:79) 8, 059 | 8-77 
Huddersfield Corporation — 35 35 j ok 65, 545 | 11,893,287 ,632,000 |12 9'31 | 1,873 | a 
Hull Corporation, E. 8....... „ 28| 2,001 | 1,935 | + 15 710.865 25 | 19 » 51 87,707 | 21,065,999 | 2,218,096 1-00 9-49 8,004 | 5'0 
Ilford Corporation .......... 5 ae 3°7 205 | + 22 o 104 RT s — — PA — 
Ilkeston Corporation 91 103 18 —- — p -— = — € = " — aa 
Kirkcaldy Corporation ..... 5 o8 171 — — — d — — = = = x 
Leeds Corporation .......... j^» wl ),093 4,978 | + 115 39 8!4 | „ 25 280,562 60,739,234 6,215,799 1'10 10°94) 3,407 = 
Leicester Corporation . „ 21 1.618 — — > 71 z - . = ae — EA aj s 
Liverpool Corporation. TT " 2 9.278 9.557 — 279 + 7 2 103 103 Dec. 51y 551,484 113,057,234 11,734,838 111 1073 6,160 6<8 
Liverpool Overhead Railway... , 29 1.461 | 1,05 — 41 — 402k 657) — June 30 79,252 10,466,726 986,185a 1:82 19:30d 5,110 | — g 
London County Council ...... „ 21 110:0 6 42,071 103,485 | 46, 40 = as — eas — E» kg E 
Lowestoft Corporation ..... VES SU 125 110 15 — t c» = — - = e = = e 
Maidstone Corporation vil n» 20 85 2 = = E 2 = = = 
Manchester Corporation.. 28 1127 10,8 0 | + 459 | 1814 — " = = "X =. 
Metropolitan Elec. Tramways Dec. 302.327 1.029 | 1,298 414,915 10 : 3 i - - « 
Nelson Corporation Jan. 21 36 95 |+ 5 + 1,350 21 — March 31 5,200 1,420,759 171,132 8˙5 6°47 5a ; 
Newcastle-on:Tyne Corptn. ,, 28, 5.192 359 - 17 w 45 384 „ 285 185,027 | 39,715,120 | 4,059,907 ll 1094 4,111b 
Newport (Mon.) Corporation. „ 28 488 435 + 55 - 1,217 15 e — oe 2 ES = 5 4 
Oldham Corporation » 81.60 1,062 + 297 + 3,441 511 Ps a 2 
Portsmouth Corporation „ | DA 1.237 + 857 + 6,125 29 29 31 91,448 18,204,426 | 1,828,193 115 | 12°3¢ x 
Rochdale Corporation ........ „ 21 358 115 | + 25 + 4,937 44 44 319 5,416 925,281 127,456 1°38 | 10°27 — 76A 
Rotherham Corporation ..... „» 20 561 407 46 — — — „ 31 2,968 4,914,479 525,840 1°02 9570 2,247 6-68 
Salford Corporation . Send „ 30 3,800 — = — =a KÀ * ag ES — = zs, 
Scarborough Tramways Coo... 28 63 - - - 73 — = = — L S = 
Sheffield Corporation ....... „ 29 4,393 4,101 + 292 144 344 — „ 25 216,509 | 56,812,049 4,926,083 0-904 10-428 7,510 | 79 
Southampton Corporation . „ 9 719 705 + 13 11 11 „ 81 35,874 9,084,522 752,814 0-946 11:436, 3,760 d 
Southend-on- -Sea Corporation.. (y. 29 198 182 | + ) — 6b | = ae es ES 28 at 2 ips E 
Stockport Corporation ...... * 4i 405 5*6 | + 9 + 8,21 BA o Aa T — — as = = ** 
Sund4érland Corporation. „ 70 1,107 1,072 | 4 > + 1416 19 51 18°48 51, 62,506 | 14,848,958  1,433.463 101 | 10°46 — 6'08 
Swindon Corporation „ 25 150 — — - 31 — = : 3 ; — * 
Wallasey U. D. C.. — ,, 28 609 TL i+ S 2,126 | 10:5 105 „ 31 35,864 6, 564 493 757,588 1°28 11°36) 4.10 7-50 
West Ham Corporation ...... „ 26| 1,018 - — — 862 — ACA = A $ cur Pk ps 
Wolverhampton Corporation..| „ 25 657 89 | + 2 7b | — 319 20,878 4.963 066 417,335 12005) — re 
* Includes maintenanoe of permanent way and proportion of: profita paid to the tram com iei: for poen une ease 
b Per mile of single track. — e Inoludo rall and tram. d locluding devreclation. . Including ompantes tor erm of unexpired . * Hai — figures, 


Only eight months—expenditure includes large 


special items incidental to starting new depariaient, 
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Personal.— The President of the Board of Education 
has appointed Prof. Henry Adams, M. I. C. E., late of the 
City of London College, to be a member of the Board of 
Examiners at South Kensington in the engineering section. 

Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, the Duke of Northumberland, president, in the 
chair. Lieutenant-Colonel H. E. Gaulter, Mr. E. P. 
Harvey, Mrs. Ludwig Mond, Dr. Tcherniac, and Dr. 
Evelyn C. B. Wilbraham were elected members. 

Electrical Contractors Association.—A special 
meeting of the London section of this association is to be 
held at Frascatis to-night, commencing at 8 o'clock. A 
paper on the wiring clause of the London County Council's 
Bill, to which we referred recently, will be read, and 
signatures to a petition in opposition to the measure will 
be invited. The association hope to have a large gathering. 


Wireless Telegraphy.—The London, Brighton, and 
South Coast Railway Company began last week a series of 
experiments in wireless telegraphy between Newhaven and 
Dieppe. The results are stated to have been very satis- 
factory, and if further tests prove satisfactory, the system 
adopted, that known as the Mors, will be in regular 
operation in a few days’ time. It is only for the private 
purposes of the company, the Government having granted 
the privilege to that extent. 

Calcium Carbide.—At Monday's meeting of the 
Thames Conservancy a communication from Messrs. Ander- 
son, Anderson, and Co. in reference to the transport of 
calcium carbide from Norway to Australia was discussed. 
A large trade is carried on between these countries, the 
chemical having hitherto been exported by way of Hamburg 
owing to the restrictions imposed on British vessels by the 
aathorities. The Conservators have now decided to allow 
calcium carbide to be conveyed on ships carrying explo- 
sives, and it is expected that this will enable London to 
secure the trade. 

Leeds Section.—This local section has made arrange- 
ments for its second annual dinner, which will be held at 
the Hétel Métropole, Leeds, on Friday, the 3rd prox., Mr. 
W. Emmott, the local president, in the chair. The president 
and secretary of the parent institution, in addition to the 
presidents of other local sections, will be present. The 
Council trusts that all members will make every effort to 
be present, so as to render the gathering fully repre- 
sentative. Tickets, price 6s., may be obtained from Mr. 
G. R Blackburn, the hon. secretary, to whom early appli- 
cation should be made, so that seating accommodation 
may be arranged accordingly. 

North-East Coast Institution of Engineers.— 
We have received the January number of this institu- 
tion’s Transactions, which contains the presidential address 
of Lord Armstrong. In the course of his address Lord 
Armstrong remarked that the substitution of electricity, 
generated in large central power stations, for the small 
stoam-engines installed in various, works, has probably 
reduced the total consumption of coal per available horse- 
power by 50 per cent. There is also Mr. W. R. Cummins’s 
paper on A Comparison of Vertical and Horizontal Tubes 
in Water-Tube Boilers,” of which we gave an abstract 
recently, and the discussion on same. 

Yorkshire Electrio Power Company.—We learn 
that the Thornhill power station of this company is now 
practically complete, and the company have commenced the 
supply ‘of energy. The foundations were laid down in 


November, 1903, and in December of last year a supply of 
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electricity was available and 26 miles of cable laid. The 


| generating plant consists of three 1,500-kw. 8 
rators and three 200-kw. direct-current exciters 


phase current is generated at 11,000 volts, and direct 
current at 230 volts. Contracts are already made for 
supply to a number of local authorities, to collieries, mills, 
and a variety of trades. A more detailed description of 
this undertaking will probably appear in our columns at an 
early date. 

Canadian Duties.—We have received a list of the 
goods which the Canadian Customs Department have 
declared to be exempt from special or, as it is generally 
termed, “anti-dumping” duty. It does not comprise all 
the goods that may be exempt, but only those on which 
decisions have been given. Amongst these we notice 
boiler plates, flange plates, and fire-box plates, when used 
only in the manufacture of boilers; universal mill or 
rolled-edge bridge plates when imported by manufacturers 
of bridges for that purpose ; rolled-edge plates, not less 
than jin. thick and over 15ft. long, when imported for 
tyres of traction engines; flat galvanised sheet iron; 
steel beams, tees, girders, for structural purposes, when not 
punched, drilled, or in any further stage of manufacture 
than as rolled; double tape fuses; bicarbonate of soda; 
rubber brushes; peroxide of hydrogen; hydrozone. In 
most cases the goods have to be formally declared in order 


to secure the exemption. 


No Embankment Trams.—At one time the opinion 
was current that the Streets Committee of the City Cor- 
poration would this fime report favourably upon the 
London County Council’s embankment scheme. This, 
however, proved erroneous, as the committee resolved to 
recommend that all necessary steps be taken to oppose the 
measure, albeit this decision was only arrived at by a 
majority of one. On the report coming before the Common 
Council last week various amendments were proposed and 
rejected, and finally the committee's recommendation was 
adopted by an overwhelming majority. The objection to 
the scheme on the score of traffic congestion was supple. 
mented by questions of motor omnibuses and the con- 
struction of a line by the Corporation itself. Apart from 
any consideration of the thin end of the wedge, we think 
the Corporation have acted advisedly for the reasons which 
we stated in an article a few weeks back. Presumably the 
Council’s Bill will again be fought out in Parliament. 


Junior Institution of Engineers.—A paper was 
presented to the members of this institution last week at 
the Westminster Palace Hotel, by Prof. H. T. Davidge, on 
the subject of Recent Developments in Electric Lighting." 
The lecturer ran through the whole range of electric lamps 
from incandescents to high-frequency lamps without wires. 


| Descriptions were given of aro, electrolytic, mercury vapour, 


cathodic bombardment, and high-frequeney lamps without 
wires, and specimens of recent types were exhibited. 
Tables of relative efficiencies were duly submitted to the 
audience, and the lecturer traced out the general improve- 


‘ments in the various lamps. These, however, are well 


known to our readers, and there is no need to recapitulate 
them. A discussion followed, and in replying thereto Prof. 
Davidge stated that the proprietors of the Cooper Hewitt 
lamp and Mr. Bastian were endeavouring to obviate the 
objection to vapour lamps on account of the peculiar colour 
of the light by introducing red rays into the tube. The 
chairman (Mr. Cutler) humorously remarked that, having 
had a paper on gas at the previous meeting, followed by 
Prof. Davidge’s paper on electric lighting, he hoped they 
would next have one on the combined subjects, as whenever 
he heard a gas paper he was told that electric lighting was 
nowhere, and vice vers, 
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New Publications. — The “Manual of Electrical 
Undertakings and Directory,” by Emile Garcke (London: 
The Electrical Press, Limited. 158.). The 1905 volume 
of this well-known reference book is in the press, and will 
make its appearance in a few days. This makes the ninth 
» year of publication, and, despite the general trade depres- 
sion and the concise form of the information, the latest 
volume will contain an addition of 200 pages, bringing the 
total up to some 1,700 pages. The number of undertak- 
ings about which particulars are given approximates to 
dome 2,400 against 200 in the first volume, while the 
amount of capital issued in connection with these under- 
takings (which include both municipal and joint-stock 
enterprises) has risen from a little over £61,000,000 to 
olose on £267,000,000. The arrangement of the statistics 
and other material remains substantially in the convenient 
form adopted in previous volumes. There are also several 
special articles on such subjects as the London Traffic 
Commission, the inter- running question, and municipal 
telephones. The financial section has been brought up to 
date, and a highly useful feature included in the new 
volume is a number of urban and inter-urban tramway 
maps. 

Single-Phase Motors.—From information we have 
just received it is evident that single-phase motors are 
coming greatly into use in connection with the electricity 
supply station at Burton-on-Trent. Last year an electrical 
exhibition was organised in the town, and this has done a 
good deal in the way of educating the inhabitants as to the 
possibilities of electric motors. Amongst the recent contracts 
which Mr. P. J. Pringle, the borough engineer, has secured 
is the electrification of a sawmill, where over 70 h.p. of 
motors are now being laid down. In this case the steam- 
driven plant will be entirely displaced by the electric 
motors, which will consist of two 30-h.p. Siemens-Schuckert 
motors and one 10-h.p. and one 1-h.p. Faller-Wenstrom 
motors. These single-phase motors are to be used for 
driving circular saws, planing machines, etc. In other 
parte of the town equal success has been obtained with this 
type of motor. In one large stores a 4-h.p. Langdon-Davies 
motor has been so successful in driving a hoiet that further 
motors with an aggregate of 22 h. p. are being put in as 
extensions, Including applications on hand the station has 
now to deal with over 270 h.p., whereas some 15 months 
ago the motor load amounted to only 60 h.p. This 
extension with the single-phase system speaks well for the 
efforts of the engineer-in-charge, who has in this way 
increased the total load at his station by over 35 per cent. 
in 12 months. 


Incandescent Lamp Trials.—At the request of the 
commission which is now considering the future policy of 
electrical distribution in Paris, Mr. P. Janet has carried 
out a series of trials on the incandescent lamps for 110 and 
220 volt circuits respectively. The experiments have been 
made in the laboratory of the Société Internationale des 
Electriciens on lamps of 5 c.p., 10 c.p., and 16 c.p. respec- 
tively. Five different makes of lamps were tried for high 
voltage. The results of these trials are interesting, and 
they will be presented in detail to the society. They 
remind us, however, of the fight which raged three or four 
years ago in this country over the conversion from the 
declared pressure of 110 volts to 220. The mean 
figures attained are somewhat as follows: With the 
110-volt lamps the average consumption of energy was 
ó'6 watts per candle at the commencement, and after 200 
hours 3:87 watts per candle. The 220-volt lamps required 
at the commencement of the trials 4°4 watts per candle, 
and 5'19 watts per candle after 200 hours, The increase 
in the watts per candle during the first 200 hours is thus 


7 per cent. for 110-volt lamps, and 18 per cent. for 220-volt 
lamps. Without more information as to the type of lamp 
and the conditions of trial, it is not possible to criticise 
these figures fairly, but they seem to us to be high. It 
would be more economical, having regard to the high prioe 
of current in Paris, to run the lamps at a higher efficiency 
and with a shorter life. 

Liability for Accidents.—Presumably the last of 
the Sheffield Corporation’s now historic by-law limiting 
liability for accidents to £25 was heard last week, when the 
Lord Chief Justice, with Justices Kennedy and Ridley, 
quashed the conviction of the Sheffield stipendiary against 
Mr. Muir Wilson. It will be remembered ‘that Mr. Wilson, 
a member of the Corporation, disputed the legality of the 
by-law, and, in order to test the same, he refused to pro- 
duce a ticket to the inspector when travelling on s car, for 
which a nominal fine was inflicted upon him. Subsequently 
the Corporation withdrew the unpopular clause, and the 
proceedings last week were of little more than a formal 
character. While we are glad to see this clause has been 
disposed of, the ground on which their lordships quashed 
the conviction is worthy of note. When a ticket was 
tendered to Mr. Wilson he allowed it to fall at his feet, and 
refused to pick it up when requested by the inspector. 
The Court held that the magistrate's decision was wrong, 
since Mr. Wilson had not refused to let the inspector have 
the ticket, and it was open to the inspector to pick it up 
himself. Lord Alverstone elaborated the point by imagin- 
ing the case of a lady who had accidently dropped her 
ticket, which his lordship hoped the inspector would have 
the courtesy to pick up for her We hope so too; but 
since Mr. Wilson avowedly let his ticket fall on purpobe, 
the cases scarcely seem analogous, and the precedent does 
not look very favourable to tramway management. 

Olympia Motor Exhibition.—The motor exhibi 
tion to commence at Olympia to-morrow, which will be the 
third exhibition of the kind promoted by the Society of 
Motor Manufacturers and Traders, is expected to be the 
largest and finest show of motorcars, motor vans, and 
motor boate ever held in this country, and promises to rival 
in importance the great annual French exhibition. As an 
international show it will excel that held in Paris, for not 
only will the bulk of the British makers exhibit, but every 
country which manufactures automobiles will be repre- 
sented. The great building, Olympia, which has been 
adapted for the show at a cost of several thousands of 
pounds, will be literally filled with the latest and finest 
products of motor engineering both for pleasure and 


‘practical business purposes. The comfort of the public 


has been studied in every way, so that visitors will be able 
to spend a most enjoyable afternoon at Olympia. Music 
will be provided by Lieutenant Charles Godfrey's band, and 
J. Lyons and Co., Limited, will undertake the catering- 
Trials of exhibitors cars are arranged for, whilst there is 
ample room on the Hammersmith side for motorcars 
belonging to visitors. The exhibition, which is under the 
patronage of the Prince of Wales, and officially recognised 
by the Automobile Club, is easily accessible from all parte 
of London. The charge for admission will be 1s., except 
on Thursday, 16th inst, which is the Automobile Club 
day, when 26. 6d. will be charged up to 5 p.m. Reference 
to the scope of the exhibition was made in our last week s 
issue. 

Physical Society.—At the meeting of this society last 
week Dr. R. S. Willows read a paper on The Action of a 
Magnetic Field on the Discharge through a Gas." It had 
been shown previously that a transverse magnetio field, if 
applied at the cathode, may in some cases reduce the 
potential difference at the terminals of the tube. It was 
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shown in the paper that the pressure at which this decrease 
commenoes corresponds to the pressure at which the voltage 
required to maintain this discharge under normal conditions 
is a minimum. This was also found to be the pressure at 
which the positive column is first completely striated, 
reasons why such action takes place being given. A paper 
on “The Action of Radium on the Electric Spark,” by Dr. 


R. S. Willows and Mr. J. Peck, was also read. In certain 


cases the authors had found that the spark from a 
Wilmshurst machine is extinguished by the action of the 
radiations from radium, and that the current passing is 
decreased. The action is altogether different according to 
the direction of the discharge. Using a spark-gap longer 
than 2cm., and making the larger knob of the machine used 
positive, the radiations had practically no influence. With 
the smaller knob positive, the radium in most cases extin- 
guished the spark. The phenomenon is found to be due to 
the action of the B rays. Röntgen rays do not produce 
this effect, even if their ionising power at the spark-gap is 
some thousand. of times greater than that of the radium. 
Lenard rays are, however, effective. Prof. F. T. Trouton 
expressed his interest in the paper, and referred to the fact 
that the action of the radium depended upon the direction 
in which the current was passing, of which he could see no 
obvious explanation. 


Electrically-Driven Hydraulic Pump.—On the 
25th ult., Mr. F. W. Steele read a paper before the Liver- 
pool Engineering Society on the design and work of 
hydraulic pressing, stamping, forging, and similar machinery. 


In his paper the author deals with the design of heavy 


hydraulic presses for forging and welding processes. With 
these presses we are not intimately concerned as electrical 
engineers. The supply of these presses with water under 
heavy pressure can, however, be effected by means of motor- 
driven pumps. When this is the case the pump motor needs 
to be controlled from the hydraulic accumalator, and Mr. 
Steele describes the following arrangement as being most 
satisfactory. The automatio starting gear used for the motor 
is of the solenoid type, consisting of & main switch and a 
solenoid multiple-step switch. The solenoid actuating the 
main switch is energised as soon as the hydraulic accumulator 
sinks low enough for a tappet switch to close the solenoid 
circuit. Immediately this is done the main switch is closed 
and current is supplied to the motor through a number of 
external resistances connected in the armature circuit. At 
the same time current is supplied to the solenoid of the 
multiple-step switch, the speed of movement of which can 
be regulated by means of a dash-pot. As this switch moves 
over the contacts it closes successively by means of other 
solenoids subsidiary switches, which cut out the different 
sections of the external resistance in the main circuit. 
This solengid type of control answers its purpose well, 
allowing the motor to be brought gradually up to full 
speed. The pumps then continue to supply the accumu- 
lator until it rises to such a point as to open the solenoid 
circuit. All the switches are then opened and the motor 
stops. 

Electrolysis of Solutions of Copper Sulphate.— 


In the Zeitschrift Elektrochemie Mesars. F. Foerster and 


G. Coffetti contribute an article upon this subject, of which 
an abstract appears in the Journal of the Chemical Society. 
Referring to the discovery by Bose of two cathodic 
decomposition points in solutions uf cupric salts, the 
aathors describe some experimenis which show that at 
cathode potentials below the upper point cuprous oxide is 
deposited from neutral solutions of copper sulphate, and 
cuprous sulphate is formed in acid solutions. The pheno- 
mena are best observed in hot solutions, because the con- 
centration of the cuprous ions in equilibrium with cupric 


ions is greater at higher temperatures. The observa- 
tions are best explained by assuming that the reaction 
Cu” F- Cu- takes place at the cathode so long as the 
solution in contact with it contains less than the quan- 
tity of cuprous ions corresponding with the equilibriam 
2 Cu: 2 Cu Cu. Cuprous ions are constantly removed 
from the neutral solutions by hydrolysis (owing to 
which cuprous oxide is precipitated), and from acid solutions 
by oxidation by atmospheric oxygen. At a copper anode, 
similarly, the copper dissolves in the cuprous condition 
until equilibrium is attained, and since the layer of solution 
in contact with the anode always contains more cupric 
sulphate than the body of the solution, a greater number 
of cuprous ions will be formed there than can exist in the 
more dilute mass of the liquid, and, therefore, as the 
concentrated solution diffuses away from the anode, copper 
must be deposited. This explains the fact that the loss of 
weight of the anode is greater than the gain of weight of 
the cathode, and also the presence of copper dust in the 
anode slime. 

Electrolytic Iron.—This subject is dealt with by A. 
Skrabal in the Zeitschrift Elektrochemie, and an abstract of his 
paper appears in the Journal of the Chemical Society. Electro- 
lytio iron of type A is white, compact, and extremely hard, 
It is obtained by electrolysing a solution of a ferrous salt 
with an iron anode and a small current density. Type B 
is greyer in colour, less compact, and softer thau type A. 
It is obtained by using a platinum anode, a large current 
density, and a solution of some complex ferrous salt, 
Between these two extremes there is a series of inter- 
mediate qualities of iron obtained by combinations of the 
conditions mentioned. Iron of type A (obtained by elec- 
trolysing a solution of very pure ferrous ammonium 
sulphate with a platinum cathode, an anode of electrolytic 
iron, and an E.M.F. of aboat 0'4 volt) is silvery-white and 


sometimes distinctly crystalline. It dissolves very slowly 


in warm dilute sulphuric acid and rusts in moist air. 
Occasionally specimens are obtained which are hardly 
attacked by acids or haloids. Type A iron is always very 
hard (it usually scratches glass) and brittle, but it loses 
these qualities when heated to redness. When the iron is 
exposed to air it slowly loses hydrogen, or more rapidly 
when it is immersed in hot water; this loss of hydrogen 
does not diminish its hardness and brittleness. The 
author takes the view that electrolytic iron of type A is 
yiron; it is, therefore, in unstable equilibrium at the 
ordinary temperature. When heated, it changes into the 
stable «iron, which is soft. It cannot be hardened by 
heating and sudden cooling, owing to the high temperature 
at which y-iron changes into the 8 form in pure iron. The 
presence of large quantities of hydrogen is attributed to 
the greater solvent action of y-iron, which is known to 
dissolve carbon much more readily than a- iron. 


Electricity in Mills.—This subject has come in for 
a good deal of discussion in the provinces of late, and it 
may be hoped that the attention which it is receiving from 
technical men will prove to be the precursor of its early 
adoption by millowners on a large scale. The Dundee 
Institute of Engineers considered the question at their last 
week's meeting, when Mr. H. Richardson, the borough elec- 
trical engineer, while not advocating electric driving under 
all conditions, specifically combated the following objections 
to same: (1) that it is in its experimental stage, and there- 
fore its extensive use in mills is not justified ; (2) that the 
cost of repairs to electrical plant is higher than in the case 
of mechanical energy ; (3) that the efficiency of electrical 
driving is lower than mechanical driving; and (4) that 
electrio driving could not possibly make better and steadier 
running than the best mechanical driving, and that it is 


e 
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only advantageous in special cases. In support of this, 
Mr. Richardson quoted the case of the United States, where 
plant to the extent of some 20,000 h.p. has been installed 
-for this purpose in cases where it would have been equally 
easy to instal the best mechanical driving. He proceeded 
to show that owing to the steadiness of speed, readier 
facilities for the observation of efficiency, and the com- 
parative absence of shafting, belting, and gearing, the 
balance of advantage rested with electric driving. After 
dealing with the local aspect of the question Mr. 
Richardson referred to the additional benefits in regard to 
light, smoke, and cleanliness secured by electric driving, 
and concluded by gently rallying the Dundee millowners 
upon their ultra-cautiousness. The advocates of mechanical 
power made a great point of the admirable qualities of the 
mill engine, which was echoed by Mr. D. J. Macdonald, 
the chairman, in his summing up; but they refrained from 
dealing with the inefficiency of the connecting gear between 
the engine and the mill plant. It is gratifyng to see that 
some of the millowners appear disposed to give electric 
driving a trial. 

Resistance Leads for Single-Phase Motors.— 
The Electrical World of New York describes a patent just 
. obtained in the United States by Mr. B. G. Lamme, the 
object of which is to so proportion the resistance leads in 
connecting the armature windings to the commutator bars 
ia alternating-current motors as to reduce to a minimum 
thé sparking between the commutator cylinder and the 
brushes. The current which flows in the coil under the 
brush is composed of two elements—that due to the work- 
ing current and that due to the transformer action of the 
alternating flux. The amount of the induced currents in 
the armature winding depends upon the E.M.F. set up in 
them by the field magnetisation, and upon the amount of 
resistance in the closed circuit introduced by the coils, leads 
to the commutator, and the brushes. The inventor states 
that for minimum loss in the leads the induced current 
should equal the working current of the motor. It is 
evident, therefore, that the best value for the resistance of 
the leads is such that the induced currents may be limited 
to one-half the value of the total current supplied to the 
armature from an external source, so as to cause the current 
induced in the leads to equal the working current passing 
through them. Another patent issued to Mr. Lamme at 
the same time relates to a method of locating the resistance 
leads so as to secure the maximum mechanical strength. 
In order to obtain this the resistance lead should have a 
comparatively large cross-sectional area, its resistance being 


proportioned by adjusting its length. As shown in the 
accompanying illustration, the lead is placed in the bottom 
of the armature slot, and preferably in the slot that con- 
tains one side of the corresponding armature coil, and is 
folded upon itself a sufficient number of times to obtain the 
proper length for the desired resietance. If the resistance 
leads are folded upon themselves an even number of times, 
they become non-inductive. 


Rotor of Turbo-Generators.—Considerable difficulty 
has been encountered in the construction of dynamos for 
direct connection to steam-turbines on account of the 
centrifugal forces due to the high speed, and of the 
exoessive noise due to air resistance when attempt is 
made to secure ventilation. The Electrical World of New 


York describes a design just patented in the States by 
Messrs. B. A. Behrend and W. D. Pomery to secure a 
compact and rigid well-balanced construction with all parts 
well protected and firmly held in place and to obtain good 
ventilation of all heated parte. The core, which is of the 
slotted type, is built up of lamine grouped in sections 
spaced from each other by separators. The accompanying 
ilustration represents a revolving field magnet, the wind- 
ings being connected in series, so as to produce, when 
excited by direct current, a north pole and a south pole 
diametrically opposite each other, giving a bipolar field. 
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The windinge are retained in the slots by wedges of 
phosphor-bronze, and the external surfaces are finished 
so as to give a perfectly smooth exterior. The end con- 
nections of the windings are covered by cylindrical 
pieces of nickel-steel having great mechanical strength. 
These cores serve not only to protect the coils, but 
also to withstand the great oentrifogal force exerted 
upon them. The coils are separated from each other by 
spaces for ventilation, and the cylindrical covers are pro- 
vided with openings for the same purpose, the openings 
coinciding with the spaces between the coils, and additional 
openings which are provided in the retaining end plates. 
At the interior surface of the end connections are located 
wedge pieces, four of which comprise an expansible ring, 
one of which rings is used at each end of the rotor. Within 
the wedge pieces is placed a clamping ring which, when 
forced into position, causes the wedge pieces which seat 
against the end plates to press outwardly against the end 
connections and securely hold them in a fixed position. In 
the operation of the rotor there is a free circulation of air 
through the openings in the end covers, and betwoen the 
projections of the wedge pieces and out through the spaces 
between the coils and through the openings in the 
cylindrical covers. Ventilation is further secured by air 
passing into and out of the spaces between the sections of 
lamine. 

Telephony and Telegraphy in the States.— We 
have been favoured with a report on the telephonic and 
telegraphic systems of the United States for the year 1902, 
prepared by Mr. W. M. Steuart on behalf of the Depart- 
ment of Commerce. As these statistics deal largely in 
millions, not to say billions, they require a considerable 
amount of digesting, but the following is the substance of 
them. Under the head of telephone service three systems 
are recognised—commercial systems, including all systems 
operated by individuals, firms, or corporations for revenue ; 
mutual systems, including systems operated through mutual 
arrangement between the persons deriving benefit from the 
service, primarily for the benefit of the owners ; and inde- 
pendent farmer or rural lines having no regular exchange 
or central office. The first of these was by far the most 
important, and during the year covered by the report had 
in operation nearly 94 per cent. of the total number of 
telephones, while the mutual systems had in operation a 
little less than 4 per cent., and the independent or rural 
lines but a little over 2 per cent. Taking the total popula- 
tion of the continental United States for the year, as 
estimated by the Bureau of Census, it is found that there 
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was an average of one telephone to every 35 inhabitants, 
though different States show remarkable fluctuations. The 
commercial systems embraced 4,779,571 miles of wires, 
with 2,371,044 subscribers; the mutual, 70,915 miles, 
with 89,316 subscribers ; and the independent rural, 49,965 
miles, with 55,747 subscribers. During the year 4,971,413,070 
messages were exchanged on the commercial systems, and 
99,141,485 on the mutual systems. The value at par 
of all the companies’ stock is some £70,000,000. The total 
revenue of all the companies for the year was between 
£17,000,000 and £18,000,000 ; the operating expenses and 
fixed charges, except interest on bonds, aggregated to 
slightly under 123 millions; and after allowing for interest 
on bonds, and paying dividends to the amount of nearly 
£3,000,000, there was a net surplus of £1,335,610. The 
Bell system owned 3,387,924 miles of line against 
1,462,562 by the independent companies, and the sub- 
scribers numbered 1,222,527 and 956,039 respeotively. 
The messages on the Bell lines totalled 3,074,530,060 
against 1,996,024,495. In regard to telegraphy there are 
1,518,550 miles of wire, and 91,655,287 messages were 
dispatched during the year, the revenue totalling over 
£8,000,000. Dividends to the amount of some 1, 500, 000 
were paid, leaving a net surplus of about £800,000. The 
outstanding stock represente £24,000,000. Besides this, 
the railways owned 884,349 miles of wire. It will be 
seen that the telephone systems own between three and 
four times as many miles of line as the telegraph systems, 
but a glance ab some statistics for 1880 contained in the 
report demonstrates the enormous growth of both industries 
in the States. 


Fog. The city engineer and surveyor of Westminster, 
Mr. J. W. Bradley, has made a special study of the 
dispersal of fog, and last week at the Caxton Hall he 
lectured on the subject to the Westminster Debating 
Society, several members of the Westminster City Council 
being present. The causes which give rise to fog in 
varying circumstances of temperature, wind, and situation, 
were first of all dealt with, and the different types of fog 
were considered under three heads—steaming water fogs, 
cold surface fogs, and cloud fogs. Special reference was 
also made to the smoke fog or dust cloud which occasionally 
rises in the Metropolis. Mr. Bradley observed that, while 
the higher districts of the Metropolis usually enjoyed 
comparative immunity from fog, this was not always the 
case, as low-lying districts such as Rushey Green and 
Hammersmith also show marked freedom from fog, while 
over the higher part of Regent's Park it is by no means 
infrequent. Having alluded to the good work done by the 
Coal Smoke Abatement Society under the presidency of 
Sir William Richmond, Mr. Bradley referred to the Hon. 
R. Russell’s estimate of £5,000,000 as the annual loss 
sustained by the people of London through smoke and 
smoky fogs. Particulars were given of the dispersion of 
fog by wind, and it was stated that when the velocity of 
prevailing wind reached 13 miles per hour, all fogs except 
very smoky fogs are dissipated, and that these require a 
velocity of about 50 per cent. greater. The dispersion of 
fog by electricity was then fully described, reference being 
made to the work of Sir Oliver Lodge in this direction. 
A demonstration was given of the dispersion of smoke 
produced by the burning of magnesium ribbon and its 
precipitation by an electric discharge. It was stated that 
the coet of fitting up the electrical method of dispersion in 
Piccadilly-circus, Trafalgar-square, Victoria Station, Hyde 
Park-corner, together with a few other centres, would 
probably be from £5,000 to £6,000, while the Strand or 
Victoria-street could be dealt with at about half that cost. 
A description was given of the method adopted by the 


Westminster City Council to light central spaces in time of 
fog by means of portable compressed-air oil lamps, and of 
their experiments with orange-tinted globes and special 
carbons in the electric arc lamps for the purpose of gaining 
a greater penetrative effect through the fog. Mr. Bradley 
further stated that, apart from the heavy indirect loss 
tarough fogs, there was a direct loss of some £200 per day 
in extra lighting, so that from the point of view of the 
central-station engineer fogs are not an unmixed evil. The 
welfare of the whole ‘community, however, is a still more 
important consideration, and Mr. Bradley, in conclusion, 
made the interesting announcement that he and several 
engineers of the electrical supply companies in Westminster 
had accepted Sir Oliver Lodge’s invitation to view his elec- 
trical installation for fog dispersion at Birmingham. 


Traction Progress in 1904.— An interesting survey 
of the year’s progress in the various fields of engineering is 
contained in the Scientific American. Coming to the elec- 
trical section, the author deals with the application of 
electric traction to trunk lines, not merely for their 
suburban service, but for long-distance travel between 
widely-separated centres. Pioneer work on an ambitious 
scale has, as our readers are aware, been begun by the New 
York Central, the most interesting feature of their scheme 
being that the express service will be operated electrically 
for a distance of 40 miles out of New York. This experi- 
ment is naturally fraught with the greatest interest, as so 
much depends upon the result. Reference is made to the 
competitive trials now being carried out in Germany 
between steam and electric traction over the Berlin-Zossen 
stretch of road, on which a speed of 131 miles an hour was 
reached by an electric car in 1903. Several high-speed 
express locomotives of special design are being tested, but 
up to the present time there have been no grounds for 
believing that for hauling heavy trains at speeds of 80 to 
100 miles an hour the steam locomotive can compare with 
electric traction. On the other hand, the results already 
obtained during the experimental runs of the New York 
Central electrical locomotive on a six-mile atretch of their 
track near Schenectady (an account of which we published a 
few weeks ago) are very satisfactory. The data thus far 
secured prove that this electrical locomotive has all the 
powers of rapid acceleration, which is one of the best 
features of this form of traction. Its total weight is 95 tons, 
its maximum horse-power 5,000, and the maximum drawbar 
pull is 52, 000lb. Already in the course of the tests a speed 
of 63 miles per hour has been reached with an eight-car 
train, and 72 miles per hour with a four-car train; and in 
the starting test a speed of 30 miles per hour has been 
reached in 60 seconds with an eight-car train weighing with 
the locomotive 431 tons, which is an acceleration of one- 
half mile per hour per second. With a four-car train 
weighing with locomotive 265 tons, the acceleration was at 
the rate of 0:8 of a mile per hour per second. This engine 
weighs 95 tons, and there is a possibility of its developing 
a maximum horse-power as high as 3'500. The author 
considers it would be quite feasible to build a locomotive 
for high-speed service, of 5,000 h.p. and 125 tons weight, 
that would not overtax the track and bridges, although if 
the New York Central venture leads to the general 
electrification of the trunk road for long distances, it is 
probable that the Sprague system of multiple control will 
be preferred. Meanwhile the trolley road systeme 
throughout the country are gradually approaching the 
steam railroads in the solidity of their tracks, the size of 
their rolling stock, and the general comfort of travel. 
Already on interurban roads the electric sleeping-car and 
the electric dining-car have made their appearance, and arq 
giving satisfaction, 
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part of the winding alone), between these two upper 
brushes we have the sum of the electromotive forces 
due to three spirals, but the current is due to two sets 
of three spirals. 

Thus has a double winding no advantage over a 
single winding of twice the section except so far as it 
enables a heavy current to be commuted satisfactorily ; 
and we should never use a double winding until we 
had reached (without satisfactory commutation), the 
maximum possible number of segments with a single 
winding z. e., one segment per spiral. This point is 
further discussed at the end of this section. 

Comparison of Duplex and Simplex Windings. 

To sum up, we might compare Figs. 10 and 1 as 
follows: Supposing each winding in Fig. 10 to be 
exactly similar to the winding in Fig. 1, the two 
armatures when revolving at the same speed and in 
the same field will give exactly the same voltage and 
will have the same number of brushes. 

Fig. 10 will give, without dangerous heating, 
practically twice the current of Fig. r, because it 
has a second set of circuits on its armature placed in 
parallel with the original set. Fig. 10 will have a 
commutator with twice as many segments as Fig. 1, 
and the peripheral length of brush will be arranged 
so that it covers at least 14 segments. But it must, 
of course, be remembered that in practice a ring 
armature is not wound as Fig. 1, but with the spirals 
packed close together; therefore, as a rule, to any 
simplex winding we cannot add another, making it 
duplex, without some special provision, such as boring 
out the air-gap. If we use the same core first for a 
simplex winding and then for a duplex winding, we 
should probably have in each case the same number 
of spirals upon the armature and the same number 
of commutator sections, if we assume one section per 
spiral. But the duplex winding will have between 
each pair of brushes half the number of spirals in 
series. that the simplex winding has, while in the 
simplex winding the spirals between any pair of 
brushes are all in series as compared with the duplex 
winding, which will have them divided into two sets in 
parallel. So that for a given core, with a given speed 
and a given field, we can obtain a certain output. If 
we wind the armature simplex, this output is A amperes 
at V volts; while with a duplex winding it will be 2A 


ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP, 
(Continued from page 152.) 
MULTIPLEX MULTIPLE-CIRCUIT WINDINGS. 


Double Windings Doubly Re-entrant. 

In Fig. 10 we have re-drawn Fig. 1, having added 
a second winding exactly similar to the first, but spaced 
in such a way that its spirals occur exactly half-way 
between the spirals of the first winding (the piece of 
the first winding included between the lines A and B 
being called, as before, one spiral). This winding is to 
the simple winding of Fig. 1 exactly what a double. 
threaded screw is to a single-threaded screw. Such an 
arrangement is called 2 double (or duplex ) multiple- 
circuit ring winding, and since each winding is entirely 
independent of the other, each closing upon itself, it is 
said to be doubly re-entrant. It will be noticed that 
when the second winding ‘is connected down to the 
commutator in the same way as the first winding, 
its segments naturally occur alternately interspaced 
with those of the first winding, hence the commutator 
belonging to this form will have twice as many 
segments as the corresponding armature with a single 
winding. 


Fis, 10. 


Now, if each brush bearing upon the commutator be 
made so wide that it never touches less than two 
sections, we find that we have, with respect to these 
brushes, the two windings on the armature continually 
in parallel. 

For imagine for a moment that the two windings 
were moved toward one another until such a spiral as 
A coincided with A!, then it is obvious that (if the wire 
with which A and A! are wound is the same as was 
used in Fig. 1) we have simply wound the armature of 
Fig. 1 with two wires in parallel, but have connected 
the winding to double as many commutator sections. 


Object of a Double Winding. 

Thus the sole object of a double, or duplex, 
winding is to enable the armature to carry more 
current, and to split up this heavier current into 
sufficiently small parts while it is being commuted. 

This matter is made more clear when in Fig. ro we 
note that between the two upper brushes there are 
in series the spirals marked A, B, and C, and also 
as a separate series the spirals Al, Bi, and CI. Now 
A, B, and C are not in series with Al, Bi, Ci, but 
"m parallel with them, therefore (considering the upper 


V 
amperes at volts, with the same number of commu- 
2 


tator sections. If, on the other hand, we wind it with 
two wires in parallel and simplex (or one wire of twice 


the section), we shall obtain 2 A amperes at E volts, 
2 


but with half the number of commutator sections. 

A double winding, then, in general only supplies 
a method whereby we are enabled to change the 
output of a machine by simply altering the pitch 
of the winding, without changing either the number 
of turns upon the armature or the number of com- 
mutator sections. But should there chance to be 
on any machine room for adding more turns, then 
we might have such a contrast as that existing 
between Figs. 10 and 1, where we see that though 
in Fig. 10 there are twice as many spirals upon 
the armature as in Fig. 1, and though the former 
gives twice as much current as the latter, vet the 
number of commutator segments is increased in pro- 
portion to the number of spirals, so that the current 
commuted per segment remains the same. This, as 
has been said, is the real advantage of this type of 
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winding—viz., that it enables the machine to give a 
larger current without commutation difficulties, 
Multiplex Ring Windings in General. 

To return to Fig. ro, we might have placed two 
windings or three, or any number for which there was 
room, each exactly similar to that in Fig. 1, between 
the spirals of the simplex winding. In the illustration 
we have placed only one extra, and the armature is 
double wound, doubly re-entrant. Had we placed two 
extra, it would have been triply wound (or triplex), 
triply re-entrant, and so on. A very convenient 
notation has been introduced to express this. If 
an armature is single wound, it is denoted by o; if 
double wound, doubly re-entrant, by oo, to show 
that there are two. absolutely independent windings, 
Hence the full description of Fig. 1 is— 

four-pole multiple-circuit ring, 16 spirals, o. 
That of Fig. 10 is— 
four-pole multiple-circuit ring, 32 spirals, oo. 
That of Fig. 8 is— 
six-pole multiple-circuit drum, 24 inductors, o. 
Multiplex Drum Windings. 

Now, as from Fig. 6 Figs. 7 and 8 were 

derived, giving drum windings exactly analogous to 


the original ring winding, so from Fig. 10 by. the same 
process we may develop a double-wound drum. The 
two windings on the drum will be entirely separate, 
just as with the ring, and the commutator segments 
will be similarly interleaved. Fig. 11 shows the drum 
counterpart of Fig. 10. The connections belonging to 
the second winding are drawn dotted, and a close study 
of this figure will show all that is to be learnt about 
these doubly-wound doubly re-entrant drum windings. 
The diagram is likely to appear at first sight con- 
fusing, but the scheme of each winding has, as far as 
possible, been kept separate by the use of heavy black 
dots to represent the inductors of one winding, while 
circles represent those of the other. To the same end a 
single turn of each winding has been accentuated, and 
the commutator has been omitted except for three 
segments, which just serve to show how the parts 
belonging to one winding are interleaved with those 
of the other winding, exactly as in Fig. 10. 
Rules for Multiplex Drum Windings of Multiple Re-entrancy. 
Now, since for a single drum winding the total 


number of inductors must be divisible by 2, it 


follows that, when two such windings are placed upon | 


the same armature, the total number of inductors must 
be divisible by 4; or if three such windings are used 
it will be divisible by 6, and so on, no matter what the 
number of poles. Each time that a new winding is 
added, a new set of commutator segments must be 
allowed for; and since the only object of adding a 
winding is to increase the current capacity of the 
machine without risk of sparking, it follows that all 
the windings must be in parallel to be effective, and 
consequently at each collecting point the brush must 
be wide enough to touch a number of segments at 
least equal to the number of windings upon the 
armature. The number of poles determines the 
number of collecting points only, and there is no 
difference in the behaviour of the multiple-circuit 
ring and the multiple-circuit drum except this—that 
whereas in a ring winding all return connections pass 
within the armature (out of the active field), the 
return connections in the drum pass under a pole of 
different sign. Thus the same ring armature may be 
placed in a two, four, six, or eight pole field with a 
corresponding number of brushes, and work satis- 
factorily in each ; but a drum winding, if arranged for 
a four-pole field, would not act well in an eight-pole 
field, because the return inductors would lie under a 
pole of the wrong sign. This is best seen by drawing 
out a simple four-pole drum winding and then sketch- 
ing eight poles around it. 

Though perhaps it is better in the case of double 
and triple windings of this sort to consider them as so 
many separate windings, yet we might develop a set 
of rules to apply to such windings similar to those for 
the simple windings given above. If in Fig. 11 we 
number all the inductors consecutively, we find that 
the following rules will hold; they are developed. from 
previous reasoning : 

(1) The number of spirals on the armature must be a 
multiple of the number of independent windings—z.c., 
in the case of a drum winding the number of inductors 
must be divisible by Arce the number of independent 
windings. 

(2) For connecting a drum, number all the inducto:s 
belonging to one winding, and consider it as alone 
upon the armature. Then connect according to the 
rules given above for simple windings. 

We have already laid stress upon the point that 
for a simple or simplex multiple-circuit drum winding, 
starting from inductor No. 1, the second end con- 
nection brings us naturally to inductor No, 3. By 
the same reasoning, in a double or duplex multiple- 
circuit winding the second end connection must bring 
us to inductor No. 5. Similarly the second end con- 
nection of a triple or triplex multiple-circuit winding 
will bring us to inductor No. 7, and'so on. 

From this it follows that whereas in a simplex 
multiple-circuit drum winding the difference in tle 
number-pitches 1 and 54 is 2, in a duplex multipl.- 
circuit drum winding «t will be 4, in a triplex 6, etc. 
So that », — », depends upon the number of windings, 
and becomes = 2 m, where m is the number of 
windings. 

Thus we may write Rule 2 as follows : 

(24) Number all the inductors. Take as a forward 
number-pitch an odd number approximately equal to, 


or slightly greater than, N call this pitch , then the 


backward pitch becomes obviously (% - 2 m), where 
m is the number of independent windings. 


(To be continued. ) 
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THE LOTS ROAD POWER STATION. 
(Continued from page 156.) 


In our last issue we carried the description of the above 
station down to the point at which the current generated 
by the turbo-alternators is dealt with by the switchboard 
for distribution to the various sub-stations. This switch- 

, which was designed and supplied by the British 
Thomson-Houston Company, of Rugby, we now propose 
to describe more in detail, using photographs and drawings 
. kindly lent us by that firm. The design of suitable awitch- 
gear to properly handle 50,000 kw. at 11,000 volts consti- 
tuted one of the most difficult problems in the development 
of this great station, owing to the dependence of reliable 
operation upon the M the impossibility of making 

riments on anything like full power, and the lack of 
precedent in the United Kingdom. Such precedent as there 
was existed only in one or two large steam-power stations 
in New York City. In its main features the gear of the 
Chelsea station follows the general lines of these stations, 
which approach it in power and voltage. 

A brief history of the development of switchgear for 
handling with ease the output of large stations at high 
voltage may be of interest. The chief detail of such gear 
is the power-actuated oil-break switch. Previous to the 
construction of the are New York stations, a number of 

wer-actuated oil-break switches of rather primitive form 
bad been in experimental use in several large stations 
using high-voltage transmission. One form for these 
switches consisted essentially of wooden barrels filled with 
oil in which a crude form of knife-switch was immersed, 
all connections and operating gear being taken out through 
the top of the oil. The relatively good behaviour of these 
first types under emergency conditions proved that for 
large powers the air-break switch was not worth considera- 
tion. These primitive switches were then redesigned to the 


described, the large oil-barrels have been replaced by metal 
oil-pots, the bases of which form the live contacts. The 
moving part of this switch consiste of an inverted “U?” shaped 
rod, the two ends of which dip centrally into two oil-pote. 
The oil-pote themselves are electrically connected to the 
incoming and outgoing cable of one phase respectively. 
When the U-shaped rod is forced down into contacts in 
the bases of the oil-pote, the circuit is closed. When the 
U-shaped rod is pulled up out of the contacts through the 
oil, the circuit is broken. Insulating stuffing boxes at 
the top of the oil pots prevent the oil from being thrown 
out in case the od of the circuit raises a high 
pressure within the oil-pot. The advantage of this con- 
struction over the previous form lies in the fact that a 
much smaller amount of oil is used, and this oil is enclosed 
in a series of metal vessels, and 1s, therefore, less likely to 
spread a serious fire if ignited at any point. Absolutely 
all of this oil is above the points where the circuit is broken, 
and is therefore available to drown out the arc. 

In their original form the switches were actuated by 
compressed-air cylinders, the valves of which were elec- 
trically controlled. Pneumatic control has since been super- 
seded by direct electric control, usually by means of a small 
direct-current motor mounted on each complete three-phase 
awitch. The switches used in the Lots-road station of the 
London Underground Railways Company, Limited, follow 
this precedent, and also resemble their predecessors in the 
distribution of the extra high-tension parts over a large 
area, the remote control feature allowing the scattered oil 
switches to be operated from one central keyboard. The 
high-tension oil switches, of which there are about 100 
complete three-phase sets, are scattered with the ocorre- 
sponding ‘bus bars, cables, etc., over three switchboard 
galleries running the whole length of the station, about 
450ft. on the Lote-road side—:.«, the side of the turbine- 
room, away from the river and boiler-room (Fig. 4). 
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various forms considered the most satisfactory at the | 


present day. 


high-tension leads as direct as possible. 


FId. 6.— Outline Diagram of Connections between Generators and 


In general the arrangement is such as to make the extra 
For example, the 


In the form which has heen used in the station here | several generator switches are not grouped together, but 
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are located nearly opposite their respective generators. | station output. The extra high-tension bus bars are not 
The oil awitches supplying the outgoing lines are also | in duplicate, owing to the complications which a duplicate 
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* 
Fic, 7.— Diagram showing Typical Connections for Group and Feeder 
Switching at Lots Road. 
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Sub- Stations on the Underground Electric Railway Company's System. 
scattered the whole length of the house, and are supplied 


arrangement involves in extra high-tension work, with its 
isolating barriers, and also owing to the complications in 
operations which might arise if, for example, the duplicate 
'bus bars should be unintentionally paralleled through two 
or more high-tension transmission lines running to the 
same sub-station. 

To enable a fault even on the extra high-tension main 
"bus to be cleared without suspending service, and to make 
it possible to inspect, repair, or alter any part of the extra 
high-tension main 'bue, this is divided into five sections by 
means of four oil switches, as indicated in the accompany: 
ing general diagrammatic sketch of connections (Fig. 6). 
To each of the five sections are connected two of the 5,500-kw. 
main generators, each of which is provided with one complete 


motor-operated three-phase oil switch. From each of the five 


main sections of the 'bus bar, about 13 of the total number 
of 68 three phase cables leading to the sub-stations 
are supplied. Each of the outgoing cables is provided with 
its own complete motor operated oil switch, but the connec- 
tion is not made directly from this feeder switch, as it is 
called, to the main ’bus. From each of the five sections of 
the main bus power is delivered through two “feeder 
group or group oil switches, each such switch feeding 
a short length of bus bar, termed a group bus, from 
which in turn six or seven feeders are supplied through 
their respective oil switches. This principle of grouping 
the feeders was adopted with the object of getting two 
oil switches in series with each other, so that in 
case of the failure of one from any cause, the other 
would be available to open the circuit in case of an 
ae Obviously two complete motor-operated oil 
switches for each of 60 or 80 feeders would add so greatly 
to the number of parte and general complication that the 
duplication would be of doubtful advantage. A compromise 
was obtained by putting a single oil switch in each feeder, 
with a group switch for each six or eight. Each sub-station 
is provided with two or more separate extra high-tension 
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feeders, each consisting of a three-core cable. These feeders 


from the main bus bars between the several generator | supply one high-tension bus bar in the sub-station. The 
awitches. Thus there is no single bus carrying the whole | several feeders to one sub-station are taken from different 
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sections of the extra high-tension 'bus bar in the Lines: 
stations, so that all sub-stations can be supplied through 
part of their feeders, even with one complete section of the 
main 'bus bar in the generating station out of service. 


THE O1L-BREAK SWITCHES. 


Each oil switch is enclosed in a fireproof brick and stone 
cellular compartment (Fig. 8), designed to prevent the 
spread of a burn-out in case the oil switch should for any 
reason fail. This principle is also carried farther by isolat- 
ing each phase in ite own cell with masonry barriers between 
the cells, the idea being that if one phase should fail the 
other two would open the three-phase circuit if the spread 
of the trouble to them is prevented. The general con- 
struction of the switch is shown in the accompanying 
illastrations (Figs. 8 and 9). The contact rods within 


receiving spring. In other words, the moving parts are 
tossed from one spring to the other, the motor simply 
serving to make up the losses and complete the stroke. 
The first throw of either spring is ample to close the 
switch from the open position, or open the switch wide 
from the closed position. This feature of throwing the 
somewhat heavy moving parts from one spring to another 
gives quick action without violent jars, as one spring 
cushions the throw of the other. 

Each oil switch is connected to the bus bars through 
three knife-blade isolating or disconnecting switches, which 
are not intended to be opened when carrying currept, but 
can be readily opened when the circuit has first been broken 
by means of the oil switch. These knife switches are 
operated by means of long wooden rods with hooked ends, 
which may be engaged in holes through the knife blades. 


FIG. &.—Typical B. T. H. Oil Switch with Subsidiary Air Contacts, as used at Lots Road. 


the oil are capable of carrying about 300 amperes con- 
tinuously. This is ample for any one of the outgoing 
feeders in this station, but is not equal to the load which may 
come upon any one of the 'bus-bar section or group switches. 
For these cases an auxiliary contact in air is made across 
the tops of the oil-pots, this contact being broken before 
the contact within the oil-pot. These air contacts can be seen 
in the front view of oneof the’bus-barsection switches (Fig. 9). 
The moving parts of the switch are thrown from the 
“ off” to the “on” position or from the on to the “off” 
position by means of powerful coil springs contained 
within the mechanism above the stone slab which forms a 
cover to the extra high-tension parts. When thrown by 
one spring against the other, they are caught and prevented 
from rebounding by means of a clutch through which the 
driving motor immediately takes hold and supplies the 
necessary power to complete the compression of the 


These isolating switches serve to disconnect the live parts 
of the main oil switch from the ’bus bars for inspection, 
cleaning, etc, and also make it possible to test the 
mechanism of any oil switch without connecting the 
corresponding machine or feeder to the live bars. The 
knife disconnecting switches, together with all other high- 
tension gear such as main 'bus bars, pilot transformers, 
main leads, etc. are thoroughly isolated by means of 
masonry barriers either of brick or artificial stone con- 
struction. | 

THE SWITCHBOARD. 

The extra high-tension operating and instrument 
boards are of two types, one made up of the usual vertical 
panels, the other consisting of an inclined bench-board, or 
table (Fig. 10), on which are mounted the handles of the 
control gear, and an instrument section separated from the 
bench-board by a space through which the operator can 
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glance over the station. This bench-board stands in 
a projecting bay of the second gallery with the vertical 
panels immediately behind it, so that the operator has the 
switchboard both before him and behind him, thus greatl 
shortening the total length of travel required to control all 
of the gear. All of the machines are controlled and measured 
on the inclined bench-board facing the station and on the 
corresponding instrament panels, while all of the outgoing 
feeders are handled on the vertical panels (Fig. 11); thus, 
when the operator faces the station he has the control of his 
machines in front of him and of his feeders behind him. 
Through the open space between the bench-board and the 
instrument panels above it the operator can look out over 
the station. 


pole type, is, however, mounted directly on the generator 
panel in the controlling bench-board. Each generator panel 
is therefore equipped with : (1) one controlling hand switch 
for main oilewitch; (2) two indicating lamps to show 
whether the main oil switch is in open or closed position ; 
(3) one field discharge switch ; (4) one field rheostat motor 
controller; (5) one synchronising receptacle; (6) one 
signal push switch to turbine position ; (7) one controlling 
switch for turbine governor motor. By means of the last 


device the speed of the turbine may be adjusted in order 


to bring it into synchronism with the other machines ; 
also when the machines are in parallel the division of the 
load may be adjusted from the switchboard. 

For each generator there are also the following instru- 


Fie. 9, — View of Motor-Operated Oil Switch and Potential ‘Transformers. 


On account of the large size of the field rheostate necessary 
to handle the excitation of these large machines, and par- 
ticularly on account of the high temperature at which these 
rheostate would run run if crowded together, it has been 

to locate them at some distance from the operating 
board, for which reason their contact arms are motor 
driven. A small controller on the bench-board panel for 
each generator serves to start, stop, or reverse the direct- 
current motor driving the corresponding field rheostat. Limit 
stops on the rheostat dial also serve to cut off the current 
of the motor in case the operator attempts to run the 
contact arm beyond the limits of the dial. These motor- 
operated rheostats are placed above the auxiliary switch- 
board. The main field discharge switch, which is of the single- 


ments: three main ammeters, one main voltmeter * 
manently connected across one phase by means a 
potential transformer, one power factor indicator, one field 

ammeter, one integrating watt-hour meter. The latter is 
of the single-phase type, with a potential derivation of 
proper phase relation to give correct readings on one phase 
of the three-phase circuit. On account of the fact that 
the load on this system will bs almost entirely of a perfectly 
balanced character, the complications of polyphase watt-hour 
meters designed to read properly on unbalanced circuits are 
not considered warranted. Esch generator is also equipped 
with one reverse-current relay designed to light up 
an alarm lamp, but not to operate the corresponding oil 
switch automatically. The object of this device is to give 


192 


the switchboard attendant instant notice on the proper 
panelif any generator fails. Automatic operation of the 
generator switches is avoided owing to the liability of 
excessive out-of-phase oscillating cross currents when a 
héavy fault occurs outeide on the network. These momen- 
tary rushes of cross current would pull out the generators 
if equipped with reverse-current automatic release, and 
suspend the service, a result which is to be avoided on this 
system except in the very last extremity. 
The highest voltage on the switchboard or bench-board is 
the 125 volts of the exciter and switch operating circuits. 
All alternating potentials for voltmeters, wattmeters, syn- 
chronising, etc, are derived from potential transformers 
having a ratio of 100 to 1, thus giving 110 volte when the 
line voltage is 11,000. One terminal of the secondary 
circuit of each of these potential transformers is earthed on 
a ground ’bus bar, which circulates through the extra high- 
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with an integrating instrument and relay, without appreci- 
able change of ratio. Thus any 40 to 1 current trans- 
former is interchangeable with any other 40 to 1 current 
transformer, re ka of the number of instruments for 
which it furnishes current within the limits reached in this 
station, and without recalibration of said instruments. 

The current and potential transformers are, of course, 
conveniently located to the extra high-tension leads to 
which they are connected. To connect these transformers 
and the oil switches with the central switchboard, a lar 
number of small leads are required. These are all run in 
extra heavy screwed Simplex pipe, largely of the 1}in. size. 
These pipes were laid on top of the gallery floor joista 
before the flat concrete arch floors were put down. Thus 
the pipes have been buried out of reach of trouble in the 
concrete. The piping system was very thoroughly worked 
out to carry each particular pipe as close as possible to the 


tension gear for the purpose. Thus, if a high-potential 
instrument transformer should by any chance break down 
between the primary and secondary coils, the breakdown 
current would be carried off to earth without raising the 
_ potential of the secondary circuits supplied from the 

transformer. Similarly all ammeters, overload relay coils, 
series coils of wattmeters, eto., are supplied from series or 
current transformers giviog a secondary current at full 
load of 34 amperes at a pressure of, roughly, 10 to 12 
volts. The secondary circuits of these current trans- 
formers are earthed similarly to those of the potential 
traneformers above mentioned. Ths current transformers 
are substantially designed with a jointless magnetic circuit 
requiring negligible magnetising current, thus giving them 
& very accurate and uniform ratio of secondary to primary 
amperes throughout their whole load. They are also of 
ample power to furnish current for either one indicating 
instrument alone, or two indicating instruments in series 


Fre. 10, — B. T. H. Control Switchboard for the High-Tension Generators and Group Switches at the Lots Road Station. 


individual device, such as current or potential transformer 
at one end and the corresponding controlling switch, relay, 
or instrument which it should reach at the other end. 
This was done entirely without main cross-over boxes into 
which it is sometimes customary to bring a pea number 
of pipes, and in which the wires can be genera 
over to avoid the labour of laying out each pipe accurately 
from start to finish. The pipes themselves form a number 
of crosses in the concrete, due largely to the fact that, 
although a given sub-station is supplied from sections 1, 
3, and 5, for example, the three controlling switches, 
ammeters, and integrating watt-hour meters for the feeders 
of this particular sub-station are grouped together on one 
panel at the feeder board. The iron-armoured tubing takes 
eare of allof these crosses of controlling and instrument 
wiring without any danger of interference between circuits. 
In answer to objections that have been raised to burying 
such iron-armoured tubing in the conorete, on the score 
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that it would be difficult or impossible to get at the wiring 
in case of severe burn-outs which might injure the pipe, it 
may be said that considerable experience with this form of 
construction has shown that burn-outs, when they do 
occur, do not injure the pipe, and that the burned- 
out wires can readily be drawn out and new wiring 
installed, even where the piping is entirely inaoces 
sible. The use of extra high-tension enclosed glass 
tube fuses in the primary leads of the potential irans- 
formers prevents any considerable rush of power through 
them into the piping in case of a fault. The current 
transformers cannot, of course, be similarly protected, but 
the solid earth conneetion of one secondary terminal takes 


each outgoing line, the three relay contacts being con- 
neoted in parallel to supply the motor of the corresponding 
noir thus a b 8 E on wd one of the 
t phases trips out w er at tho generating 
station end. The relay contacts for all the feeders are 
supplied through what might be termed an alarm relay, 
whioh in turn rings a gong in case any extra tension 
switoh trips out automatically, this alarm relay being 
inactive when the extra high-tension switches are ope 
by hand control. To enable the operator to readily find 
which one of his many feeders has tripped out automatieally, 
the alarm relay also illuminates one of 10 alarm lampe, 
indicating to which group the faulty feeder is connected. 
The oil switchgear is designed in accordance with the 
modern idea that the power to be broken by any one oil 
switch cannot be determined by the rating of the correspond- 
ing machine or line, but under emergencies may arise to the 
whole short-circuit output of the station. The idea is such 
an important one that a little further explanation may be 
warranted in spite of its obviousness. In the case of-a 
fault upon an extra high-tension feeder which may be rated 
2,000 kw. and may never normally carry more than that, the 
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IId. 11.—B.T.H. High-Tension Feeder Switchboard at Lots Road. 


care of any possible transformer breakdown without injury 
to the piping system carrying the secondary conductors. 


THE AUTOMATIC PROTECTING DEVICES. 


As noted above, the main generator oil switches are 
non-automatic and are closed and opened by hand control 
only. The 'bus-bar sectionalising switches and the group 
switches are similarly non-automatic. The individual feeder 
switches are the only automatic extra high-tension oil 
switches in the station. These are equipped with overload 
relays of the adjustable time-limit type, the time feature 
being obtained by an air dash-pot so designed as to allow 
the relay contacta to close instantly in case of a short- 
circuit, while a moderate overlpad will only close the con- 
tacta after an adjustable time limit of several seconds. To 
provide for operation with the neutral of the extra high- 
tension generators earthed, and to take care of all possible 
breakdown between any feeder conductor and the lead 
sheath, a relay is connected in each of the three phases of 
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FIG. 12, —8tatic Discharges at the Chelsea Power Station. 


wer to be broken by the feeder oil switch will not be 

ited to 2,000 kw., but will be whatever the whole station 
can generate on short-circuit, together with considerable 
power that will be momentarily thrown back from all 
synchronous machinery on the system by virtue of its 
inertia and excitation: It is almost needless to say that 
the extra high-tension oil switches for this station have not 
been tested on a solid short-circuit of 50,000 kw. of 
machinery, but similar switches have broken faults on 
systems nearly as large without damage to the switchgear. 

In accordance with modern practice no charging devices 
have been installed for gradually applying voltage to the 
extra high-tension three-core cables supplied from this 
station. It is argued that with oil-break switches no 
charging devices are necessary, as the harmful effects of 
throwing a cable directly into circuit are said to be dué to 
the air arc which strikes across between the contacte of an 
air-break switch for a fraction of a second while the switch 
is approaching the closed position. These effects are not. 
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found with an oil-break switch, which apparently does not 
allow the current to strike across ite contacts until these 


are so close that the current persists without an inter- 
mittent make and break at each alternation. The con- 


neotion of the neutralof the generators to earth is made 


through a resistance of six ohms, thus limiting the flow of 
current in case of a solid earth on any phase to about 


1,000 amperes. This is ample to pull out the faulty feeder, 


but will not drop the synchronous machinery out of step as 


would a solid short-circuit. 
THE AUXILIARY SWITCHGEAR. 


For handling the exciters and for supplying power to a 
large number of motor-driven auxiliaries scattered through 
the station, which aggregate approximately 100 motors, there 
is mounted in one gallery at one end of the station a switch- 


Fie. 13,—Aurillary Plant Switchboard at Lots Road. 


board (Fig. 13) as large as that of the average power-house 
and capable of handling fully as much power. The exciter 
aystem consists of four 125-kw. 125-volt compound-wound 
engine-driven generators, also of tbe British Thomson- 
Houston Company's make. To avoid any chance of short- 
circulting across the exciter "bus bars, the exciter panels are 
single-pole, the other polarity, together with the equaliser 
connections, being handled by switches mounted on 
pedestals adjacent to the exciters; thus only one polarity 
a e exciter system is carried to the exciter switchboard 
gallery. 

For supplying the direct-current motor-driven oil 
switches, motor-driven field rheostate, and other awitch- 
gear, motors, and control circuits, two 125 volt storage 
batteries have been installed, the duplication being for the 
purpose of allowing one storage battery to be carrying the 
while the other is charging. These batteries may be 


to the motors, 


charged from a 125-kw. motor-generator set, taking power 
from the three-phase side. The motor of this set is of the 
synchronous type, and at tbe time of writing this machine 
is being used reversed, taking power from the direct- 
current side and generating power on the 1 
current side for extra high-potential tests. Suitable end- 
cell switches are provided to keep up the delivered voltage 
as the battery en An emergency connection is 
also provided, so that the storage batteries may be charged 
from one or more of the exciters in case the synchronous 
motor-generator set becomes crippled. The auxiliary board 
also provides for supplying a number of direct-current 
crane motors from either the motor-generator set or in 
cases of emergency from the exciters. Like the extra high- 
tension bus, the exciter bus is sectionalised into two parte, 
80 that continuous service can be given by the plant, and 
alterations can be made on either part of the bus at times 
of light load. 

For the supply of the 80 odd induction motors driving 
air and circulating pompa Moker, conveyors, etc., through- 
out the station, three ks of air-blast step-down trans- 
formers have been installed, each bank consisting of three 
500-kw. transformers delivering 220 volts when supplied at 
11,000. Two of these banks, aggro ting 3,000 kw., will 
be required at times of heavy the third being a 
reserve. On the extra high-tension side these are supplied 
from three different sections of the main high-tension 'bus 
bars through the usual group switches and individual 
transformer bank switches, the controlling switches of the 
latter being mounted on the auxiliary board. On the low- 
tension side these three banke of transformers feed a 220- 
volt bus, which again is not in duplicate, but is sectioned 
into two parts, so arranged that one bank of transformers 
feeds each half of the 'bus, and the third bank can be 
connected to either or both. These low-tension connections 
are made by means of heavy air-break lever switches. From 
this 220-volt, low-tension, ’bus lead-covered feeders are 
supplied through automatic oil switches of the hand- 
operated type, mounted on the back of the panels, and 
distribute the current throughout the whole station, with 
individual motor switches and startere mounted adjacent 
The oil switches in these low-tension 
feeder circuits are automatic and fitted with overload 
release without time-limit attachments. 


(To be continued.) 


~ 


THE WORLD’S PROGRESS IN TELEPHONY. 


An Interview with Mr. John Hesketh. 


Mr. John Hesketh, electrical engineer in the Postmaster- 
General’s Department of the State of Queensland, being 
on the eve of his departure for Australia after an extensive 
tour in the United States and Europe, chiefly devoted to 
the study of telephone systeme, the Electrical Engineer 
decided to obtain' the benefit of some of the store of 
information on telephonie progress which Mr. Hesketh has 
accumulated during the past iew months. Mr. Hesketh 
was specially deputed by the Postmaster-General of 
Australia to attend the International Electrical Congress 
at St. Louis, and to investigate the working of the 
telegraph and telephone systems in America and Europe 
for the purpose of preparing an official report for the 
guidance of the Commonwealth authorities in developing 
the Australian telegraph and telephone systems. 

Mr. Hesketh is well known to many of our readers, and 
for the sake of those who have not met him personally we 
may say that he is the typical electrical engineer—alert of 
demeanour, clear-headed and quick of thought, and with a 
ready faculty of putting his impressions and opinions in a 
simple and straightforward manner. Our representative 
fortuna‘ely caught Mr. Hesketh with a free hour among a 
series of engagements lasting from early morning to late 
at night, and opened the ball as follows : : 

“ Mr. Hesketh, the Electrical Engineer understands that 


you have devoted several months to a atudy of telephone 


work in America and Europe, and wishes, for the benefit of 


its readers, to know where you have been, what you have 
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seen, what you think of it all, and what you are going to 
do when you get home?” | 
“Rather a large order, but I will endeavour to fulfil at 
least a part of it. Landing in America, at San Francisco I 
investigated the telephone business in the principal American 
cities from the Pacific to the Atlantic coast, visiting 20 cities 
in all, including such representative American towns as San 
Francisco, Salt Lake City, Chicago, St. Louis, Detroit, 
Cleveland, Buffalo, Grand Rapids, Boston, Rochester, Now 
York, Philadelphia, and Washington. I visited 20 large 
cities in all and some smaller places, and in every place 
where there were two competing telephone systems I 
examined both. In * I have spent some time in 
this country, visiting, des the Metropolis, Glasgow, 
Newcastle, Liverpool, and Hull, and in these places also I 
have visited both telephone systems where two existed. 
On the Continent I have swung rather a wide circle, taking 
in Antwerp, Brussels, The Hague, ree Stockholm, 
Berlin, Warsaw, Vienna, Budapest, Munich, Zürich, and 
aris 


Paris. | 
* You certainly have not wasted much time; and what, 
may I ask, is your general impression as to the progress of 


telephony ?" 
% America monies | leads the world, both in the 
general development of the telephone business—that is, in 


the amount of use made of the service by the public—and 
in the technical development of the industry. The long 
lead in telephone engineering which America holds over 
the rest of the world stands out most clearly, and in 
Europe the best work is being done where American expe- 
rience is being followed. It seems from the general history 
of the telephone business in America that the American 
people, as a whole, take more kindly to the telephone 
service than the peoples of Europe. They are more ready 
to avail themselves of improved means of communication, 
and every improvement in the service and every increase 
of facilities is readily taken advantage of. As an illustra- 
tion of the extent to which the use of the telephone is 
developed in America, I did not sleep in a single hotel in 
the course of my wanderings where there was not a tele- 
phone in my room from which I could use not only the city 
service, but the suburban and long-distance service as well. 
It is of enormous convenience to a traveller to be able to 
talk to any place in the country from his own room in an 
hotel. In this country, and in Europe generally, hotel 
managers do not seem to think it worth while to provide 
their guests with such facilities.” 

Then, how about the development of the service among 
the ae public ? 

‘‘In American cities the telephone development has 
already reached a point which seems hardly to be realised 
as within the bounds of possibility in most Euro 
countries. In one place I found a development of 23 tele- 
ies to every 100 inhabitants. In large cities, like San 

isco, there is a development of 12 telephones to every 
100 inhabitants. In every place the annual increase in 


number of telephones in use reaches large fi à 


Apparently there is no limit in sight. It is clearly evident 
that with a good service and a proper scheme of rates a 
development of 10 per cent. of telephones to population 
may easily be attained, and indeed the more general idea 
of American telephone engineers to-day is that a probable 
development of 20 per cent. should be provided for.” 

„These are bold ambitions, Mr. Hesketh? What is the 
American recipe for obtaining such a general use of the 
telephone ?” 

“They do not seem bolder than the established facts 
warrant. The principal ingredients of the recipe are an 
efficient service, a graduated tariff, and a thorough educa- 
tion of the public in the value of the telephone service.” 

* By what method do you find the most efficient service 
is given?” 

“ The most piii] drink of my investigations is the 
fact that the common battery system is now accepted by 
telephone engineers all over the world as the correct 
principle of telephone exchange working. In America 

y the whole telephone service of the country is 
worked by the common battery method, and in Europe it 
is being generally introduced, and wherever it is not intro- 
duced the reason is merely some question of local or internal 


expediency, and not because the responsible engineers do 
not believe in it.” 

“This makes the prospects of the manufacturers of the 
system very pleasant ?" 

* Every telephone manufacturer is common 
battery a tus to-day. The common battery method 
of working is rather a principle than a particular system. 
In fact, there is a wide range of systems for a telephone 
administration to choose from, and although the general 
method of working and the general resulte are approxi- 
mately the same in all systems, the details of the apparatus 
and the means for accomplishing the results differ very 
widely. In America there are many large telephone manu- 
facturing concerns who all make common battery eyetems, 
some of them having two or three systems differing in 
details. In Europe the principal large manufacturers of © 
telephone apparatus are also taking up the common battery 
method, and are introducing systems which follow those of 
America along their general lines." 

We must take it as proved, then, that common battery 
working has asserted itself as a general principle? 

“Undoubtedly. No new telephone systems are bein 
designed to-day except with common bettery working, an 
right here in London we see the whole London system 
gradon y being converted to common battery working. 

e work now being done by the Post Office and by the 
National Telephone Company will eventually give London 
a thoroughly modern telephone service. Bat, of course, 
London is unique among the large cities of the world, 
and the magnitude of the.work to be accomplished in 
changing the existing system and in extending a new 
system to all parte. of the enormous area of London will 
take some time.” 

"On the Continent generally, did you find the same 
views held as to the use of the common battery system?” 

“Quite unanimously, and the practical proof is to be 
found in all the new work. Within the last year or two 
several of the Continental telephone systems have been 
rebuilt on common bat lines. At The Hague, Brussels, 
Budapest, and Warsaw I found complete new common 
battery systems in operation, and giving every satisfaction, 
and I also ascertained that all new work in practically 
Mad country on the Continent is to be done along the same 

es." 


“That is very interesting. Now, Mr. Hesketh, there 
has been a good deal of discussion of the telephone question 
in this country of late, and I should like to ask you what 

ou consider the most important features of the telephone 
ueiness 1 " . 

“1 should place, for a proper consideration of the 
telephone business, the question of efficiency and develop- 
ment first, and the question of rates second. The universal 
experience is that the public of big cities want an efficient 
service, and want it nel developed. As to rates, the 
proper prone undoubtedly is a uated tariff, under 
which the user aye according to the amount of his use. 
It is a great mistake to base the a cor service upon a 
low flat rate for unlimited use. he independent tele- 
phone companies throughout America are now realising 
the mistake agi Peers in basing all their business upon 
low flat rates. ey have not only found that to give an 
efficient service and to develop it rapidly coste more than 
they had anticipated, but they have found that the fiat 
rate is wrong in principle, and that graduated rates are 
correct, both in theory and practice. As a consequence 
the independent companies are now generally trying to 
raise their rates and to introduce message rates; but it is 
much easier to talk about raising rates than to induce the 
public to pay a higher rate when once they have become 
accustomed to a low figure.” 

“ When you speak of graduated rates and paying accord. 
ing to use, do you mean a strictly message rate, a payment 
for each call 1" 

“There are various ways of graduating the rates for 
telephone service, but they all amount much to the same 
thing that you vary the supply of service according to 
the requirements of the user and charge him approximately 
in proportion to his use. Party-line rates are an accepted 
method of graduating rates. Message rates on direct lines 
give the user the best quality of telephone service, and the 
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payment is regulated merely by the quantity of service 
used. The most complete arrangement for supplying tele- 
phone service on a large scale is the private branch exchange, 
which is specially adapted to the requirements of large 
business concerns and hotels and residential buildings. 
With a private branch exchange, every user of the service 
has a telephone on his own desk or in his own room, and 
the operator at the branch switchboard acts as a distributor 
of the traffic and all calls go in and out to the right people, 
so that there is a minimum of delay and friction in the use 
of the service. In America the private branch exchange 
method of supplying the service to large users has been 
very highly developed, and in the cities all large business 
establishments and all hotels and flat buildings have their 
branch exchanges, some of them serving several hundred 
telephones under one roof. One hotel in New York has 
over a thousand." 

“ Astounding! Then you are a believer in party lines.” 

“As a proper means of graduating rates, certainly. You 
may put it in this way. The party-line telephone station, 
as a talking machine, is precisely as efficient as a direct-line 
station, but necessarily where Ton have several stations on 
one line, only one can use the station at a given time. 
Therefore, a subscriber having a party-line station cannot 
have the unrestricted use that a direct-line subscriber can 
have. But he does not want it, or rather, he does not feel 
the restriction. The party line is specially adapted to the 
small user, and it is practical experience that very little 
trouble or friction arises from the calls of two party-line 
subscribers coinciding. I do not believe, however, in trying 
to make party-line service as attractive as direct-line service. 
In party-line service you are supplying something at a low 
price for the customer who is not prepared to pay the full 
price for the best facilities. If you try to make the party- 
line service as as the direct-line service, by introducing 
selective ringing and lock-out devices, you complicate your 
apparatus and so increase your cost of maintenance that you 
lose the benefit of the economy resulting from putting several 
stations on one line. Some of the devices for party-line 
working seem to me to carry matters too far in this direction. 
A reasonable arrangement, in my opinion, is selective ringing 
on two-party lines and semi-selective ringing on four-party 
lines. On the two-party line each subscriber would only 
hear the bell when he was called, and on the four party 
line each subscriber would hear a call for one other sub- 
&criber as well as his own call.” 

“How about 10 and $4 and lines? 

There you give an admittedly cheap service, and you 
cannot even try to make the service resemble direct-line 
service. You necessarily have code ringing, and the sub- 
scribers must learn to distinguish their own signals. Bat 
the advantage of the 10-party line is that it enables you to 
develop the service among small users who will not pa 
for direct-line service and would not use the service at all 
unless they got it at cheap rates. With this class of service 
an enormous development has been made in the western 
part of America and in the rural districts. My own view 
is that 10-party lines should be used only in country 
districts, not in cities.” 

* Are we going to do away with the telephone operator, 
Mr. Hesketh, and make all our calls by playing a tune on 
a set of buttons or twirling round a dial?” 

“The automatic exchange is certainly looming large on 
the telephonic horizon. ere are at least half a dozen 
automatic systems which have been worked out with great 
5 So far, however, only one of these has received 
any trial in practice. At Grand EE TE Michigan, I saw 
an automatic exchange doing steady daily service with over 
6,000 lines in service. This exchange has been in use now 
just about a year. It is firing a good service, and the 
sübscribers seem to like making their own calls by ‘twirling 
a dial. Whether the automatic exchange will eventually 
supplant all other methods is more than doubtful, how- 
ever. The weight of evidence of the t majority of 
telephone engineers, though all Diss dig the ingenuity 
displayed in the automatic systems and the advantages of 
automatic exchanges under certain conditions, is in favour 
of the straight common battery system. It must not be 
forgotten that the common battery system is already 
largely automatic in its operation, and it will doubtless 


become more so as further improvements are made. The 
probable development will be to place more automatic 
devices in the hands of the operator, and to maintain the 
subscriber’s station in its present state of simplicity, where 
all the subscriber has to do is to remove and replace the 
telephone." 

"Among all the telephone systeme that you have 
seen, Mr. Hesketh, which should you say is the moat 
complete?" 

‘Without any question that of New York. The New 
York telephone system is the finest example of thorough 
telephone engineering I have seen. All the exchanges are 
equipped in & uniform manner, all are in fireproof buildings 
designed specially for telephone purposes, the cable dis- 
tribution is, for the greater part of the city, so carried out 
that the lines are in lead-covered cables, practically the 
entire distance between the exchanges and the subscribers. 

remises, and the service in all respecte is at the very 
highest point of efficiency. The actual development of the 
service is not so high as in some of the western towns of 
America ; but, nevertheless, the New York system is by 
far the largest telephone system in the world, servin 

actually over 150,000 stations, and is undoubtedly in al 

respects the best equipped. London will in time have & 
telephone service similar to that of New York, as the work 
is being carried out much along the same lines, but the 
area of London is immensely greater thau that of New 
York, and the work of building a complete distribution 
system for a city covering over 600 square miles ie a task, 
of appalling 5 and cost. As far as it has gone, 
the London telephone work is of the highest order.” 

There has been a certain amount of discussion on the 
work done in the municipal telephone systems in England, 
Mr. Hesketh. Have you had an opportunity of inspecting 
any of these systems? ” 

* Yes, I have seen one or two of them in the course of 
my travels, but I would prefer not to express any opinion." 

“That is unfortunate, but an interviewer must be con- 
tent with what he can get. Do you expect to do much 
telephone work in Australia, and are you going to buy 
your telephone material in this country? 

“I expect that in the near future we shall lay our pane 
for a big telephone development in the Commonwealth. I 
am quite convinved that in any town or city a development 
of at least 10 per cent. can be attained in the normal cours 
of affairs, and that a telephone system ought to be planne 
from the beginning to provide for that development. I 
hope we shall lay our plans in Australia on those lines. 
As to buying our material in Britain, we shall hope that 
British manufacturers will be able to supply what we want 
at the right prices. I am frank to say, however, that at 
the present time they hardly seem to have kept up with 
the procession in the manufacture of telephone apparatus 
suitable for large telephone systems.” 

“I suppose you also paid some attention to telegraph 
matters? 

“Yes. The principal object of my trip was to study the 
telephone business, but I have naturally paid some atten- 
tion to telegraphy, and I can sum up my impressions in 
telegraphy very succinctly. What Britain has to learn 
from America in telephony, undoubtedly America can learn 
from Britain in telegraphy. As a Britisher it is very 
pleasing to me to be able to say this, but I think without 
any doubt that the telegraph system of Great Britain is, 
for general efficiency, far in advance of anything else in 
the world. The Telegraph Department has done some 
notably fine work in the last few years in laying long 
underground telegraph lines 0 the oountry. When 
I left this country in 1896 I should not have believed it 
possible that I should ever see quadruplex working on an 
underground line between London and Leeds.” 

" How do you account for the difference in the relative 
standing of the two countries in telegraphy and in 
telepbony ?” E | 

“ Well, broadly speaking, telegraphy is a native of Britain 
and telephony is a native of America. In the early days 
the telegraph was undoubtedly developed along more 
scientific lines in Britain than anywhere else. th the 
rapid extension of land and submarine telegraphy a band 
of telegraph engineers and inventors arose in this country 
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and have made a deep impression on the art of telegraphy. 
Similarly, the telephone from the beginning has been more 
rapidly developed, both from a business and from a tech- 
nical point of view, in America than anywhere else, so in 
America there has sprang up a band of telephone inventors 
and engineers who have made a distinct art of telephone 
engineering. It is only a natural result that with so many 
minds constantly working on all the problems of a new 
and progressive art that there should be a rapid and 
constant development in the scientific branch of the work.” 

“I suppose you have not entirely neglected wireless 

telegraphy ?” 

1 have looked into all the different systems, but that 
would be too long & story, and I have an appointment now 
which I really must keep." 

With wireless telegraphy, therefore, the interview came 
to an end, and the interviewer proceeded to make the best 
he could from an hour's rapid talk and voluminous notes. 


MUNICIPAL PURITY IN SYDNEY. 


We have just received from a correspondent in Sydney a 
long account of a municipal trouble in connection with the 
Lord Mayor-elect, which reminds us of what happened in 
Manchester in 1900. From the issue of the um pa 
called Truth for Christmas Day we gather the followiug 
particulars, which are of general interest. It seems that at 
a special meeting of the City Council held on the previous 
Thursday, counsel's opinion as to the position of Alderman 
Taylor, the Lord Mayor-elect, was read. We quote from 
our contemporary : | 

Th by the ci licito d submitted to If. 
opinion, ion, ser forth thot the frm of Allen Taylor end Oo, supplied 
material to the following firms, contractors to the City Oouncil: 
Edward Eagar, wood blocks; Lane and Peters, wood blocks ; Henley, 
Limited, timber for troughing electric light cables; H. M’Kenzie, 
timber for general contract; Stewart and Oo., timber for electric 
light station ; Goodlet and Smith, cement. 

Counsel was asked to advise whether, on the facta set out, Alderman 
Taylor had been disqualified at any time during the past two years, or 
whether he is now disqualified, under Section 24 of the Sydney 
Oorporation Act of 1902, from holding any civic office, 

Sir Julian Salomons's opinion was to the etleot that at no time was 
Alderman Taylor disquabfied, inasmuch as he was not en or 
interested, in a legal sense, in any of the contracts submitted for 
consideration. 

The opinion having been read, the Lord Mayor moved: That the 
opinion of Sir Julian Salomons be received. 

After this motion had been seconded a heated debate 
followed, which we do not propose to refer to even in 
abstract. The conclusion of the matter, however, was that 
the Lord Mayor's motion was Some ratepayers 
have since petitioned for the use of the town hall for a 

blic meeting to consider the bearing of Section 24 of the 

ydney Corporation Act, 1902, on the case. This section 
reads as follows : 

Any person who, while holding any civic office under this Act, oon- 
tinues to be or becomes directly or indirectly, by means of partnership 
with any other person, or otherwise howsoever knowingly ed or 
interested in any oontract, agreement, or employment, with, on, or 
behalf of the Council, except ss a shareholder, but not being a director 
in any joint-stock company, shall be liable to a penalty not exceeding 
£100 nor less than £50, and shall be for three years thereafter dis- 
qualified from holding any civic office, l 

It would be useless for us at this distance to express an 
opinion which would be at all valuable in the present case. 
If our readers will refer to our issue of Dec. 12, 1901, on 

. 842 they will find a full statement of the laws of 

on the matter. In this respect, however, 
the law is sometimes exceedingly hard on indi- 
viduals, while lax on shareholders of limited liability 
companies Thus, a member of a council may be the 
largest shareholder in a limited liability company without 
ineurring any liability for actions which as a private iudi- 
vidual would disqualify him from his seat. We cannot do 
better than close this brief reference to the Sydney trouble 
with a paragraph from our article of 1901: There must 


be give and take, live and let live, in all municipal and 
public life. It is idle to suppose that a man when he 


gete into a councillors chair can get rid of all his 
personál feelings of friendship and divest all prejudices, 
all sympathies and antipathies, when he takes off his coat 


and hat to go into the council-room. The idea is ridiculous. 
We do not want angels, but men of business to conduct 
our affairs, and so long as they are conducted in a business- 
like way, and the work is well done, we see no reason 
why the interests of contractor and of councillor are not 
perfectly compatible with the public welfare.” 


FORTHCOMING EVENTS. 


Farpay, FE». 10. 

Olympia. — Opening of motor exhibition. 

Physical Society.—At 8 p.m., '' Radiation Pressure," by Prof. J. H. 
Pointing. 

Institntion of Civil eors (Students Sectien).—'' The 
Reconstruction of the Santa Lucis River Bridge, Uruguay," by 
Mr, P. J. Risdon. 

Tramways and Light Railways Association.—At 8 p.m., annual 
meeting. 

Electrical Contractors’ Association.—At 8 p.m., meeting at 

Frascati’s upon London Oounty Oouncil wiring clause. 


SATURDAY, FEB, 11. 


Junior Institntion of Engineers, —At 7 p.m., coming-of-age dinner 
at the Hotel Cecil, 

Birmingham Electric Club.—At 7.50 p.m., '' Sie. and S 
Regulation of Motors," by Mr. E. R. Wood (in substitution for Mr. 
Whitehouse's paper). 

institution of Electrical Engineers (Students! Section). —At 
2.45 p.m., visit to the General Post Office Oentral Telephone 
Exchange. 

Monpay, FEB. 15. 

Institution of Mechanical Engineers (Graduates Association). — 
Special lecture, by Dr. J. T. Nicolson, on Results of Force 
ndr a with Outting Tools and their Application to Lathe 

ign. ” 

Society of Arta.—At 8 p.m., ''Internal-Combustion Engines,” by 
Mr. Dagald Olerk. 

Junior Institution of Engineers.—At 6. 50 pm., visit to the 
Brockie-Pell Arc Lamp Works. 

Touxspay, FE». 14. : 

Institution of Civil Engineers.—At 8 p.m., ''Alíreton Second 
Tunnel, by Mr. E. F. C. Trench; and The Reconstruction of 
Monoreiffe Tunnel, by Mr. D. McLellan. 

WEDNESDAY, Fes. 15. 

Chemical Society.— At 5.50 p.m., general meeting. 

Institution of Civil Engineers.—At 2.50 p.m., students’ visit to the 
electricity generating station of the Underground Electric Rail. 
ways Company of London, Lots-road, Ohelses. 

Institution of Electrical Engineers (Studonts' Section) —At 
7.80 p. m., The Electric Furnace," by Mr. W. J. Williams. 
Royal Meteorological Society.—At 7.50 p.m., ''Report on the 

Phenological Observations for 1904," by Mr. E. Mawley; 
„Observations made during a Balloon Ascent at Berlin, Sept. 1, 
1904," by Messrs. H. Elias and J. H. Field ; and '' The Winds of 

East London, Cape Colony,” by Mr. J. R. Sutton. 

Institution of Electrical Engineers (Birmingham Section) — 
At 7.30 p. m., Applications of Electricity in Mines, by Mr. 
A. O. Anderson. 

TuuRnsDpAY, FB. 10. 

Royal Institut on. — At 5 p. m., Recent Work of the Geological 

Survey, by Prof. J. J. H. Teall. 
Frivay, Fes. 17. 

Royal Institution.—At 9 p.m., '' High-Power Microscopy,” by Mr. 
J. W. Gordon. | 

Institution of Mechanical Engineers. —At 8 p.m., discussion on 
adjourned pspers. Prof. W. E. Lilly will read a paper on The 
Scrength of Column. 

North-East Coast Institution of Engineers and Shipbuilders.— 
General meeting at Newcastle. 


Institution of Electrical Engineers (Manchester Section).— 
Messrs. S. L. Pearce and H. O. Ganton will read their paper on 
„Manchester Tramways Power Supply on Feb. 21, instead of 
Feb. 14. 

———— —Á—— 


APPOINTMENTS VACANT. 


City Engineer, Wakefield. 


Switch-Room Superintendent, Glasgow Telephone Department. 
See advertisement. 

Junior Shift Engineer, Dover. Salary £80 per annum. 

Shitt Engineer, Southend Corporation. Salary £2. 8s. per week. 
Applications by Feb. 15. 

Chief Assistant Electrical Engineer Battersea. 


South London Electric Supply Oo.—The directors recommend a 
dividend on the ordinary shares at the rate of 4 per cent, for the 


past year, 
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FIRES IN COUNTRY HOUSES. 


The cause of fires in country houses is frequently 
untraceable, and hence such fires are due to electric light- 
ing. This is the argument which is only too frequently 
used in the daily Press, and even an article by an expert 
on the editorial staff of the Daily Telegraph leaves the same 
impression in the mind of the reader. This article points 
out that such “occurrences have become so numerous that, 
while an isolated instance might not attract more than 
a passing thought of regret from those with no personal 
knowledge of or association with the scene of the conflagra- 
tion, their rapid sequence compels the surmise that some 
general cause must be responsible for the outbreaks.” The 
author goes on to indicate the invaluable art treasures 
which have recently been lost or imperilled by fire, and 
uses these to show that the whole nation is interested. 
This is so because in nearly every case the public is at 
certain times admitted to view these art collections and 
historic heirlooms. He proceeds: As a rule, the possi- 
bility of discovering the cause of a fire is destroyed by the 
conflagration iteelf, and ‘unknown’ is usually found entered 
under this head in the official report. But with regard 
to the recent outbreaks in country mansions there is a 
very strong disposition among those interested to lay the 
responsibility upon the electric lighting.” Again and again 
charges of this kind have been brought in the daily Press 
against electric lighting, and frequently a subsequent 
examination of the scene of the fire has proved that eleo- 
tricity has not been responsible in any way. Unfortunately, 
however, the first report is widely circulated throughout 
the Press, while by the time the actual cause of the fire 
has been discovered, interest in the same has declined, and 
the true explanation receives a very limited circulation. 
This was the case in connection with the fire not long ago 
at Sandringham, which was first stated to bean electric one. 
This was subsequently proved to be incorrect, and yet 
quotations from the first report are regularly met with in 
the daily papers when announcing the probablé causé of other 
fires. This spreading of conjecture is a feature very difficult to 
prevent with modern systems of news distribution, ánd it 
leads to the false conclusion with which we commenced this 
leader—i.e, that any unknown source of a conflagration 
must be electric. This conclusion is as unsound logically 
as an assumption that only one disease is responsible for 
the death of all country gentlemen. The fire risks in old 
houses are many, and while we do not object to the dangers 
of badly-designed electric wiring executed with inferior 
materials and workmanship being pointed out, we strongly 
resent any general conclusions which obviously neglect the 
other fire risks which are more common. The author of 
the above article was, however, not content with a general 
conclusion based on unknown causes of fire, but proceeded 
to give his views on electric wiring as found in country 
houses. Coming to detail, he naturally must expect 
criticism, and this was amply provided by letters in the 
next issue of the Daily Telegraph. Thus he condemned 
wood casing as dangerous, and was promptly met by two 
of our leading experts in country house work, who gave 
figures to show the superiority of such wood casing 
over steel tubing except under special conditions. 
Into these details we do not propose to go, but 
trust that in  tbis instance the readers of the 
article will make a point of reading also the expert 
criticism on the same. The substance of thls criticiam is 
briefly as follows: given a well-designed system of wiring 
executed with the best materials and workmanship, there is 
absolutely no fire risk incurred from electric lighting. It 
is also advisable to have regular inspections made of the 
wiring to see that allisin order and that no temporary 
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additions have been made by incompetent people. The 
true test of the safety of electric lighting as compared 
with other illuminanta is to be sought in the returns from 
underwriters, fire offioes, and fire brigades, in which 
there are given the actual number of fires which have been 
traced to different causes. Thus the fire brigade returns 
for the last year issued show that in London there were 
seventy-four fires at which loss of life occurred, but not a 
single one of these was due to the use of electric light. 


OORRESPONDENCE. 
“See ae ae 


MOTOR ’BUSES—OR WHAT! 


Sin,—I think the writer of the leading article in your 
last issue, entitled Motor Buses—or What! is altogether 
wrong in what he says about the London 'buses. I get 
about the busy parts of the- town very much, and only 
know of the presence of these "buses by seeing them. I 
have, I suppose, not seen all types, but those I have seen I 
can unhesitatingly declare are even less noisy than the 
horse-drawn 'buses. Since reading your article I have been 
paying some attdntion to these latter, and the wheels, the 
horses’ hoofs, and the chain traces all make a noise. For 
silence I can point to the Road-Car Company's steam 'bus 
running from Shepherd's Bush to Oxford-circus—so graceful 
is this bus in appearance and running that it always 
reminds me of a T steam-launch—and the bigger bus 
that comes round by Charing Cross and up somewhere 
North. I think it is one of Tilling's. I have, however, had 
my nerves distracted and my olfactory sense offended by 
some of the transport motorcars. I remember a particularly 
bad osse in Fenchurch-street recently. A few such would 
be pandemonium, indeed, and the stink was left for yards 
behind. I think I could name the company this belongs 
to, and I met a similar one quite recently somewhere else. 
J feel sure that many commercial cars are far noisier than 
the 'buses, and we cannot have a quantity of these soon 
enough when we consider the life of.a 'bus. horse. I am 
not connected with any 'bus company, and my opinion may 
not be that of other people, but I do feel that your leading 
article is wrong, and apt to mislead those who do not live 
in London. —Yours, eto., W.F 

Feb. 7, 1905. 


DESTRUCTORS AND ELECTRICITY. 


eee partly to the publication of a very instruc- 
tive paper by Mr. W. P. Adams before the Institution 
of Electrical Engineers, public interest in the above question 
has been considerably stimulated. I think, therefore, that 
it may not be out of place to point out, with your kind 

n, some misconceptions which may arise. There 
is a tendency in some quarters to estimate the efficiency 
of. any particular destructor by the number of electrical 
units per ton of refuse which are produced in the works 
where such destructor is in use. 

The number of unite which are produced per ton of 
refuse burnt depends chiefly on the following factors: (1) 
the calorific value of the refuse; (2) the conditions as to 
day and night load, which determine whether all the refuse 
is used for steam raising, or whether the destructor is work- 
ing at full power, while the ey pant is practically 
idh ; (3) the efficiency of the electrical generating plant, 
which may require more or less steam per unit generated; 
(4) the efficiency of the destructor plant with ita boilers and 
flues; (5) last, but not least, the efficiency of the manage- 


ment. | 

It is, therefore, absurd to attribute to the destructor 
either the whole credit for a good result in unite per ton 
or the whole blame for a poor result, and this is demon- 
strated by the fact that you will find one destructor 
of a given make giving a very high figure, and another 
destructor of the same make, but under different conditions, 
giving a low figure. 

One of the most important factors in the efficiency of 
a destructor-—tbe cost of labour—is usually ignored when 


using with steam-raising results. In any dentrwctor, 
increased reir e can usually be obtained by 
utting on increased labour and rag in spoonfals,’ 
From the steam-raising point of view, the all-important 
uestion is, what is the cost of a ton of steam produced by 

e destructor in ordinary everyday work? Under the 
heading “Steam from Refuse and its Cost," the Electrical 
Magazine published on vy 26, 1904, some inte 
fignres showing the cost of labour per ton of steam, as w 
as the evaporation per pound of refuse, at a number of 
combined stations. It was shown that those stations 
where the highest evaporative results are obteined are not 
always the most economical, owing to the large expenditure 
in labour, and it is noteworthy among those stations 
where utilisation of steam is complete the 
from Fulham. 

If the destructor produces a supply of steam at a reason- 
able cost for labour, it is for the electrical department to 
utilise that steam, and the credit for good results and the 
blame for bad results belong by rights to the engineers 
who are responsible for the construction and management 
of the whole combined works, and not to the maker of any 
particular part of the installation. I think that if the 
above facts were more generally recognised i& would be 
in the interest alike of electrical engineers, destructor 
builders, and the public, and would tend to discount a 
good deal of humbug.—Yours, eto, 

F. L. Watson, A. M. I. C. E. 


result came 


ALUMINIUM. 


SiR,— In reply to the letter of jon correspondent, 
%R. T.“ Within the ordinary limite of cable insulation, the 
insulation resistance may be taken as varyiog direotly as 
the thickness of the dieleotrio employed. For instanoe, if 
a curve is plotted having for abecisem thickness of insulat- 
ing medium in millimetres and for ordinates resistance in 
ohms, the “curve” will be practically a straight line. 
Taking, now, the relative diameters of copper and aluminium 
as 1: 13, thel e areas will also have the same ratio. 
The periphery of a circle varies directly as its diameter, and 
the leakage area is represented by the surface of the 
metallic conductor. Therefore, as the leakage area of 
aluminium is to the leakage area of copper as 13:1, the 
thickness of the insulating medium, for equal leakage, 
should not be 1:5, but (1°3)*.—Yours, eto., 
WILLIAM SMITH. 
Birmingham Electric Club, Feb. 4, 1905. 


M ů ů ů ů ů —g̃ 
* [GRANIC" STARTING RHEOSTATS. 


Srey 


The Sturtevant Engineering Company, Limiated, of 147, 
Qaeen Victoria-atreet, inform us that they have recently 
added a number of improvements to their single and 
double automatic motor-starting rheostate, and are now 
offering to the market their latest designs under the name 
of the “Igranic” starting rheostats. TO a very great 
extent the conditions which cover the design of a first-class 
starting rheostat have altered during the past two or three 
peus mainly because corporations and supply companies 

ve been raising the voltages of the supply and offering 
power to consumers at maximum voltages not previously 
in vogue. These inoreased voltages have brought about 
more stringent rules for the protection of their network 
and their customers. The new conditions necessitate new 
types of motor starting and controlling apparatus, and it 
is to meet this necessity that the Igranio starting 
switches have been prodnced. 

Briefly stated, the pointe which are necessary for the 
design of a reliable rheostat are as follows: There must be 
a sufficient number of contacts to ensure an easy accelera- 
tion of the motor. The starting rheostat must be providcd 
with automatic releases to protect the motor in the event 
of failure of the supply, or of overloading. The resistances 
must be of ample carrying capacity, and must be so arranged 
that there is a minimum amount of sparking between 
the moving contact and fixed contacts. The method of 
assembling the resistance should be such that repairs in 
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cases of breakdown can be easily effected. The rheostat 
should be made of incombustible material throughout. 
No solder should be used in making the connectious. 


“The resistance box should be so arranged that inspection of 


do 


ita interior can be made with little trouble. Ample ventila- 
tion should be allowed to prevent any portion of the starting 
zwitoh overheating, and, above all, the rheóstat should be 
so designed as to give a high insulation resistance between 
any live part and earth. 

The “Igranic” starting rheostats consist of a black 
enamelled slate front having the contacte, between which 


Fic. 1.—Open Type “‘Igranic” Starting Rheostat. 


the sections of resistance are connected, mounted upon it, 
and a cast-iron ventilated resistance box. The contacta are 
of two sorts: (1) the button contact, which is used for 
currents not exceeding 55 amperes ; and (2) the renewable 
contact, which is -segmental in shape, used for currents 
exceeding 55 amperes. It is to be noted that all switches 
down to the smallest size can be fitted with these renewable 
segments, if required. The rheostat fronte are made in 
two patterns, one fitted with automatic no-volt release, 
which allows the contact arm to return to the off position, 
in case of failure of supply, and the other fitted with 
automatic no-voltage release and overload cut-out, the 
overload coming into effect when the current exceeds a 
predetermined amount. .The front is provided with suitable 
terminals for taking thé main cables, and a terminal is also 
provided for taking the cormection from the shunt, in the 
case of shunt-wound machines, to the no-voltage release 


coil. ‘ k 


Fia. 2—Open Type Igranic“ Starting Rheostat. 


The principal feature in connection with the Igranio 
starting rheostats is the arrangement of the resistance box. 
The slate front described above is sorewed to a cast-iron 
box, and insulated therefrom by means of insulating 
washers and bushes. The resistance material is wound upon 
asbestos tubes, the asbestos, tubes being supported by 


of specially formed cli 


specially formed porcelain insulators. This method of 
construction bas proved by long experience to be most 
satisfactory, and provides a non-combustible, well-ventilated, 
highly insulated resistance. The insulators are held in specially 
arranged perforated supporting strips, thus ensuring a very 
high insulation between the resistance material and the 
metal.box. The connections between the contacta on the 
slate front and the sections of resistance are made by means 
the connections all being made in 
chambers at either end of the resistance box. It is obvious 
that this arrangement is avery desirable one, for two reasons: ' 
(1) there are no internal connections in the resistance box ; 
(2) every joint can be inspected at a moment’s notice. The 
top, bottom, and sides of the cast-iron resistance box are 
covered by perforated sheet metal held in position by 


Fia. 3.—Semi-enclosed Type Igranic“ Starting Rheostat. 


spring clips at the corners. It is, therefore, possible to 
open up and inspect the resistance box without . 
single screw, and without requiring any special tools. 
that has to be done is to remove the spring clips from the 
corners, take away the perforated sheet sides, and the whole 
of the interior is exposed to view.  . | | 
It will be clear from the above description that the 
‘“Tgranic” starting rheostate embody simplicity and 
excellence of design. They are made in three patterna— 
namely, the open pattern, represented in Figs. 1 and 2 
herewith ; the semi-enclosed pattern (Fig. 5), provided with 
a metal cover to protect the agis against ais with 
any live parts; aud the totally enclosed pattern, which is 
suitable for positions where dust, etc., would interfere with 
the working of the rheostat. Either can be supplied suitable 
for series, shunt, or compound wound motors. It remains 
to add that these rheostate are manufactured throughout 
at the Sturtevant Engineering Company’s London factory, 
with first-class materials and the beet workmanship. 


TRADE NOTICES AND NOVELTIES. 


Lighting Pillars and Transformer Tanks. 
We have pleasure in illustrating herewith some useful 
specialities of up-to-date design and construction manufactured 
by the British Insulated and Helsby Cablee, Limited, of Prescot, 


Porcelain 


` Fibre Shield We 


Fuses enclosed 
in Ashestos Tubes 
FIG, 1.— Details of Plug Fuse and Cone Connection Type of Feeder Terminal. 


Helsby, and Liverpool. Figs. 1 and 2 show the details of 
a feeder pillar for a low-tenslon three-wire network. This 
pillar has a divided sealing base into which all hygroscopic 
cables enter, terminating into suitable clamps, from which 
rubber tails are taken to their respective terminals on the 
switchboard. The switchboard is composed of three enamelled 
slate panels for a three-wire network, one each for positive, 


201 


L ENGINEER, FEBRUARY 10, 1908. 


CA 


4 


CTRI 


E 


a 


THE EL 


, and neutral, The 


ith enclosed fuses. The pillars are 


grip-handle type w 


roelain 


P ell ventilated, having inclined alots all round the bese of the. 


tlve and negative boards are 


vertically, and each is insulated from the ironwork by 


posi 


tive 


placed 


—— 
~ / a H 
— “es 


SPRINC CLIP FOR LOCKING 


| FUSE HANDLE 


TTITION 


L3 


Wo 


HH 


SLATE PA! 


{7 — —————————— ͤ—— — — ee Yr — — —..—.—. ... — — — — — — 
NA Du a aaa aa ap a aaa IIZI Z 7 — 7 IO ^M 4 
Lo — — E — — .. gehts os a ̃ͤ r OSI ant N 


pe = " => —— — ——— 
Q ` Cag, gp aam amar ar ar .. 
$ 77 m —€——ÁÁÁ—— QS 
9, , 


„ 


EJ 


LI 
inm TH ETT IT EH i) HH MaC 42 
RO 5 OL ox gue ate a i| 
T [| wem e cu pueros 4. as nesam — O M | 
2 — 3g seem =a — c= oO 
— ua — - : s 


A de (S d 
A || s 


SSS r r 


— — ͥ——T— 


PLAIN TYPT OF 
FEEDER TERMINAL 


| 
| 
| 
| 
| 
| 
| 
c A 


- 


VENTILATIN 
—— LO ARRANCEMENT J 


r — 


— — 4 


Dre] 


‘ 
i 
` 7 
` * 
^X a] -— — 
PM 
— 
— 
hh — ~ 
- 


| 
. $ 
@ 
— 
MAN 
2 OK 
" * 
v 1 — —————— pale’ dt: 


LOOO 


4’ 
* 


LI. 
i L] ' 
H 


7 
N 


—U—ä — 2 


—— a 


— 
ty 
' 
U 
A 
f) 
' 
* 
o — 


—yU ̃ Hũ ommo — : e — moo oom omo s o im i —— —ů— - -— ——1l —— be 
7 


—ͤ—k—ł— —— e- 


Tem COM 


— 


D Ft 


GROUND LINE 


^ — ^ — 


- Y | 
ple. [ 
9: ç x" 
‘p> NA i 

Po ` 
n 
BTA i IK 
, Í 
\ [ 
VN ait 
, l 
~~ Ld th 
2 
M L] 
-A D 
[EL A 
— 


i 
—— - — = — 1^ T 
——À ÁÓÓÀ— ͤ ꝛtᷓ— a 
r 


* 
„rr ed Vu Ww up 0o. qui tse ipu ih es anm 


pea 
"-— 

i 

* 


L 


— P ſ U:: 


- 
, 


t 


RUBLER TAILS 


FOR CONNEC TIMNC 


TERMINALS 


TO THIMBLES 
LINIS _ E 
J 


COPPER STRIP FOR 
EARTHINC LEAD 


OF CABLE 


YUL 


gu 
Fool 


* 
' 


Uy 7 75777 


D 


BASE SPLIT 
ON CENTRE LINE 


— — 


LO ea 


— 


7 


LAN OF FOOT OF PILLAR 
POWINC CABLES 


r 


corrugated insulators and | pillar, and a continuous opening all round the base of the dome. 


On sack board are mounted plug fuses of the 


LU 


2. . 
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insulated bolts. 


Figs. 5 and 4 show a transformer tauk, of which the firm are 


supplying a considerable number at the present time we under- 
stand. Owing to the great difficulty in making brick-built 
transformer chambers watertight, they have directed their 
attention to the prodaction of a chamber constructed entirely 
of iron castings ; the first being the transformer tank itself, 
into which the high-tension and low-tension leads are takeu 
through sealed. pockets to their respective terminale on the 
transformer. These leads are taken from watertight boxes, 
bolted to the side of the tank and provided with suitable clamps 
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= Fios. 3 AND 4.—Plan and Section of Transformer Tank manufactured by the British Insulated and Helsby Cables, Limited. 


and disconnecting links for testing purposes. On the outside 
of the tank is bolted a chamber which entirely surrounds the 
upper part of the tank and boxes. The top of this chamber, 
whioh is designed as shown, comes nearly level with the gtound- 
line, and the usual pavement frame and cover rest upon it. 
The whole arrangement is a very convenient one, and all the 
fittings are easily accessible. For the rest we may well leave 
the accompanying illustrations to speak for themselves. 


The Sinelair Variable Stroke Feed Pump. 


Messrs. Hayward-Tyler and Oo. have put upon the market 
& standard line of electrically-driven variable-stroke boiler feed 
umps, which they are manufdcturing under the Sinclair patent. 
These pumps, one of which we illustrate in Fig. 1, are designed 


Fic. 1 


to secure the highest efficiency with electrical driving. The 
economy of electrically-driven feed pumps over the old direct- 
acting steam type has frequently been commented on in our 
columns. In order, however, to get a wide range of output 
with the electric drive special devices have been adopted for 
reducing the speed of the motor. With the pump before us 
these electrical regulating arrangements are not required, as 
the stroke of the plungers of the pump can be varied to give 
different discharges while the pump A at work. The crank- 
shaft, instead of being fitted with cranks in the ordinary way, 
is provided with eccentrics, which are so arranged that thelr 


axes can be made to coincide with the axis of rotation of the 
shaft, or they may be removed from the centre a distance 
oorresponding to half the full stroke of the plungers, or any 
intermediate distance. The change in the throw of the 
eccentrics is made while the shaft is rotating, simply by holding 
a lever or hand-wheel in one of two positions, corresponding 
to an increase or deorease of the stroke, and releasing 
same when the desired stroke has been obtained. An indicator 
is added whioh shows the output of the pump atany time, which 
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is a great convenience when adjusting boiler feeds. With 
this mechanical construction an ordinary shant-wound motor 
can be used, and it always runs at full speed. There are there- 
fore no electrical losses due to ting resistances. At the 
same time, there is no increase in the mechanical losses, so 
that the combination is efficient at all loads. In the curve 
(Fig. 2) we give particulars which were obtained on a 2,000- 
gallon pump of the three-throw type. It was driven by a 
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STRONE 
Output and Efficiency Curves of a Sinclair Electrically-Driven Feed Pump. 


4-b.h.p. motor, supplied from a 500-volt circuit, and running 
at a speed of 450 revolutions per minute. The feed pump was 
working against 160lb. boiler pressure per minute. The over-all 
efficiency given is the ratio of the power put into the motor to 
the power represented by the quantity of water delivered 
against the boiler pressure. The power wasted in overcomin 

the resistance in the pipework system between the pump an 

the boilers is all included, so that the efficiency of the pump by 
itself would be considerably higher. The first of these Sinclair 
pumps have been working under commercial conditions for 
nearly two years, and giving great satisfaction. | 
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“Union ” Steel Interior Conduit. 


Tbe General Electric Company, Limited, 71, Queen Victoria- 
street, E.C., have just issued a revised edition of their conduit 
list, which includes particulars of several new departures. 
Special attention is drawn to the elaboration of their Papristeel 
conduit system. The paper-insulated tubes have been manu- 
factured for some years, but hitherto no satisfactory , means 
have been found by the company for lining the fittings. 
However, this difficulty has at last been overcome by using a 
mineral compound which is spread evenly over the interior of 
the fittings before enamelling. The same method is adopted 
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FIG. 1.—Earthing Nipple. FIG. 2.—Standard Box. 
with all types of joint-boxes, thus enabling much better tests 
to be made. Another great point claimed in favour of these 
insulated conduits and fittings is their reasonable price, by 
reason of which it is now possible, we understand, to erect an 
insulated conduit system for very little more than has previously 
been paid for ordinary screwed conduits. This result is obtained 
by using unscrewed Papristeel tube and insulated fittings with 
the Union patent earthing nipple (Fig. 1), which is an 
improvement on the soft metal nipple introduced by the firm 
some years ago for a similar purpose. The function of this 
nipple is to grip the conduit by the pressure exerted in screwing 
it into the fitting. It will be seen that the nlpple is split 
through part of its length to allow for closing up tightly on the 
tube. Since it is neceasary that these nipples should preserve 
their conducting properties indefinitely they are made of an 
alloy similar to type metal If preferred, the conduite can, 
of oourse, be sorewed in the ordinary way for watertight 
installation.s . 

Another noteworthy departure is the listing of the several 
sizes of plain steel boxes supplied to contractors at various times 
for special work. These boxes can be adapted for any number 
of ways, by either drilling clearing holes in them and using 
backnuts for clamping screwed tube, or (as shown in Fig. 2) by 
tapping the holes and using the patent nipples for plain tube 
described in the foregoing. In this connection it may be men- 
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Fig. 5 —Flush Switch Box. 


tioned that the company undertake to supply these boxes ready 
drilled to order at very short notice. 

A combination switch and ceiling-rose box also calls for 
notice. The lugs of this box are drilled so that either the 
standard switches or ceiling rosea can be fixed at will on the 
job, or transferred if necessary from one to two-way boxes. 

Reference may also be made to a new and very neat design 
in wall-plug conduit boxes. This consists of a malleable iron 
box containing one of the company’s ‘‘ Midget” wall-plug 
sockets, and provided with a brass cover mounted flush. But 
no doubt the cover of insulating material, listed as an alternative, 


will be generally preferred. 


Fig. 3 illustrates a useful type of flush switch box for con- 
cealed wiring. It is intended that this box should be fixed so 
that the edge shall come just level with the surface of the 
plaster. The lid then screws on to the boss of the switch, and 
when in position stands out only a very little from the wall. 

Oval tube is also given some prominence. Oar next illustra- 
tion (Fig. 4) shows an adaptor by means of whick an oval branch 
can be tapped off from any fitting in the circular main run. 
This is an entirely new departure, and enables the oval tube to 


be run direct from the fittings. 

Among the accessories listed place is given to Kennedy's 
patent bending machine, of which an illustration is inoladed, 
surrounded by bends made in brazed conduit. It is claimed 
that all kinds of tube can be bent by means of this machine 
to any required angle without heating. Two sizes are made, 
the*smaller for bending from jin. to jin. tube, and the la 
lin. to 2in. tube. We may add that particulars are included 
of some watertight fittings particularly adapted for use with 
conduits, also plain pendants and brackets, made from steel 
tube, for workshop and similar use. By using Union patent 
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FIG. 4.—Fitting Adaptor. 


earthing nipples, these watertight fittinge, which are usually 
screwed jin. gas, can be immediately adapted for jin. ordinary 


conduit. 
The “Positive” Rail Anchor. 


The accompanying illustration shows a new anchor (Walker 
and Grant's patent) for tramway rails, the rights to manufaoc- 
ture which have been acquired by Messrs. Naylor Bros., 
Limited, Golborne Ironworks, Golborne, Lancs. The positive 
rail anchor has been designed, we are, told, to meet the demand 
for an anchor which can be fixed without drilling the rail, and 
is at the same time cheap, strong, and easy to fix. It resembles 
an “I” section with a “bulb” along each top edge, and is 
held under the rail by means of heavy clips driven on with a 
hammer in a direction parallel to the rail. The anchor itself 
is formed of two rolled-steel plates bent to the proper shape 
and riveted together; the clips are stamped out of stout steel 
plate and pressed round a mandril to the exact size required. 


The Positive Rail Anchor. 


The bulbs are formed to a slight taper, so that the clips enter 
easily, but grip like a vice when home. The anchor can be 
made to suit any section of girder rail, and may be added to an 
existing track with little trouble. : 


Catalogues, ete., Received. 

THe Cape AsnEsros Company, Lren, 8, Minories, 
London, E. C., Kimberley, and Turin.—From the very servioe- 
able combination blotting-pad of this firm, who are manu- 
facturers of blue asbestos removable coverings for boilers, pipes, 
flanges, etc., we notice that they have a very large number of 
agencies in all parts of the world. 
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SOME POINTS ON THE SELECTION OF ELECTRIC 


CABLES. 
The above paper was read before the Manchester 
Section of the Institution of Electrical Engineers on 


Tuesday. The authors, Mr. L. B. Atkinson and Mr. C. J. 
Beaver, dealt generally with the types of cables at present 
in use, and as these were reviewed at considerable length, 
and from a somewhat technical point of view, this abstract 
will endeavour to deal with the main features of the paper 
from the standpoint of the ordinary buyer and user who 
prefers to note the results of experiments rather than to 
peruse the details of same, and who possibly considers 
opinions based on either practical experience or experi- 
ments to be of utility to him, even though ungarnished 
with tabulated data. The paper must be strongly com- 
mended for its exposure of the methods indulged in by 
unscrupulous manufacturers, which, though cbeapening the 
cost or increasing the profite, tend to lower the standard 
of excellence that is such a feature of most English 
factories. 

The opening paragraph, explaining the paucity of papers 
upon the subject, gives reasons why there are comparatively 
so few cablemakers in existence compared with the number 
of makers of other descriptions of central-station plant : A 
study of the proceedings of the Institution of Electrical 
Waglnsere reveals the fact that of all the important subjects 
relating to the practice of electrical engineering few have 
been dealt with to such a small extent as the subject of 
cables. The reason is, perhaps, not far to seek. In machines, 
in instruments, in switchboards, there is something which 
appeals at once to the inventive and constructive mind; 
known facts and laws may be manipulated to produce novel 
effects ; the results are at once tangible and often striking, 
and the appliance may be generally readily introduced 
into the market with perhaps no great outlay of capital, 
whilst the production of cables with new dielectrics, 
involving laborious experiment in almost unknown 
regions of chemistry, requires plant and necessitates large 
outlay of capital. Their introduction into the market 
involves considerable expense, and the finding of heavy 
guarantees for their qualities and permanence. Then, 
again, electrical enterprises are generally in the hands of 
mechanical engineers, and the design, manufacture, and 
use of cables embody so many points of purely electrical 
and chemical knowledge that, bearing in mind that most 
mechanical engineers do not study these two sciences, 
especially the latter, it is not to be wondered at that the 
tendency is to accept what is given them, rather than make 
any careful study or enquiry into what they really should 
demand. Foremost among the papers on this subject 
which have come before the Institution was the paper 
on Insulation on Cables," read in 1901 by Mr. Mervyn 
O'Gorman in London. This was practically the first 
paper treating cables from a broadly scientific point of 
view; and yet there was practically no discussion thereon, 
and so far many of the important suggestions made in it 
have been barren of any practical result. It is worth while 
for a moment to consider why this was so. To some extent 
it no doubt arose because the paper took so general a 
view of the whole question. Cablemakers found little to 
discuss, because their own particular products were simply 
accepted in the paper as existent, and suggestions, none of 
which had then been tried, were made for their improve- 
ment. Engineers were in the same position; for the 
questions with which they were familiar in the practical use 
and deterioration of cables were not brought at all into 
view. The aim of the authors of the present paper is far 
less ambitious. "They desire to take into consideration the 
existing types of cable, to consider the purposes to which 
they are adapted, and to deal with the qualities to be 
sought i in each type to ensure that it may be the best of 
ita kind. 

The Conductor is naturally first dealt with, and this com- 
mences the series of exposés which is such a feature of the 
paper: The specification of any standard conductor should 
state the effective sectional area of the whole conductor, 
i e., the area of a solid wire having the same conductivity 
and the number of wires in the strand, or alternatively 


(as is common in the case of small conductors), the gauge 
number or diameter in mils of the wire, and the number of 
wires in the strand. It should further define the minimum 
conductivity allowable. In the case of tinned wires, it 
should also state the percentage permissible departure from 
the standard of conductivity preduced by the tinning. 
Every a rod knows the enormous difference in con- 
ductivity between pure coppér and copper containing small 
percentages of impurity. 'The conductivity of copper pro- 
duced by ordinary smelting process may be only 50 per 
cent. to 80 per cent. of that of electrolytically-refined copper. 
Hence every engineer specifies that conductors shall be of 
electrolytic copper of 100 per cent. Matthiesen's standard, 
but in few cases, especially with smaller ones bought oom- 
mercially, is this tested, and there are copper conductors in 
the market of not more than 80 per cent. (Matthiesen's 
standard) conductivity, and these are accepted and used 
for house wiring and other purposes without discovery. 

It cannot be claimed that such wire is bought by the 
manufacturer as high-conduetivity copper, as there is no 
difficulty in N electrolytic copper of from 99 to 
102 per cent., and for many years the only difficulties 
which the cablemaker has had to contend with, as affecting 
conductivity, have been mechanical, such as inaccuracy in 
drawing or imperfections which affect the homogeneity of 
the wire, but nowadays these are almest negligible. It 
may be thought that the gain to the manufacturer in 
making this substitution is too small to be worth con- 
sidering; but it must always be remembered that the neces- 
sary fixed outlay in producing a cable is large, and it is only 
by variations of small percentages that profit or loss in 
eablemaking arises; hence a difference of about 3j per 
cent. in the price of the copper is appreciable in the case 
of a large turnover. It is quite arguable that the margins 
of carrying capacity insisted upon by fire insurances and 
supply companies’ rules are so great that such cables are 
quite sufficient for all requirements, but if they are the 
rules should be altered, and either wires admitted which, 
with lower electrical qualifications, give certain sizes and 
strength, whilst the purchaser gets them cheaper, or rigid 
teats should be made to ensure that all tenders are really 
on a similar basis. 

The Insulation of a cable is described under three heads: 
(1) rubber, (2) elastic or plastic materials, (3) fibrous 
materials impregnated and covered with lead or waterproof 
material. Regarding rubber-insulated cables, the following 
may make the reader appreciate the necessity of conscience 
as an important part of the stock-in-trade of cable factories: _ 
Rubber-insulated cables were the first, and in the earl 
days of heavy electrical engineering the only cables us 
and their use to-day is still very large for all purposes 
where high insulation and easy fixing and manipulation 
are primary considerations. Indeed, except for their cost, 
they probably would never have been superseded. Speak- 
ing generally, there is hardly any article of general com- 
merce in which the buyer places himself so largely in the 
hands of the seller as he does in the matter of indiarubber ; 
and although large buyers often bave facilities for analysis 
of goods, there are difficulties in the analysis of indiarubber 
articles which are hardly paralleled in other general 
analytical work, and to correctly interpret results, and to 
appreciate the vital points in cable manufacture, it is 
essential that the analyst should not only be, to some 
extent, a specialist in rubber, but should have knowledge 
of the manufacture of cables, and of the various electrical 
phenomena which affect the life and efficiency of cables. 
The importance of perfect tinning is insisted on as the 
best means of separating two substances—rubber and 
copper — which for chemical reasons should be kept apart. 
Details of a simple test are given in the appendix for 
ascertaining the value of the tinning, by immersing wire 
samples alternately in hydrochloric acid and sodium 
sulphide for definite periods of time, and then noting the 
blackening effect. 

Pure Rubber.—The importance of the purity of this is 
dealt with, but: It is obvious that such pure rubber must be 
expensive. With raw rubber in the neighbourhood of 
5s. 3d. per pound, the cost to the cablemaker will be about 
88. 6d. per pound. Though at the present time rubber strip, 
purporting to be pure Para, is being offered at 53. 9 
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per pound. There is, therefore, little occasion for surprise to 
find that in foreign cables, and in cables made by firms 
with little or no reputation to support, the pure rubber, as 
above described, is substituted by a lower grade rubber, 
in which the requisite elasticity and mechanical proper- 
ties are obtained by vulcanising by what is known as 
the “cold cure" method. This consists of treating the 
surface with chloride of sulphur in carbon bisulphide. 
Apart from the fact that this rubber contains sulphur, 
contrary to the essentials of its functions in the cable, it 
nearly always contains traces of hydrochloric acid as an 
after reault of the chemical treatment. The danger of 
using such rubber hardly needs emphasis, but the tempta- 
tion tothe alien and the small maker lies in the fact that it 
can be produced at something like 40 per cent. less cost 
than pure Para strip made by the best method. In some 
cases of cheap cables the pure rubber may be found to 
contain a proportion of rubber substitute,” which usually 
consists of oxidised or vuleanised oil, sometimes with an 
addition of wax. Such adulteration is not only fraudulent, 
but almost as harmful as the low-grade chemically-treated 
rubber referred to above. Where no attempt is made to 
adulterate, it is sometimes found that makers attempt to 
imitate the hard non-adhesive surface of correctly “aged ” 
strip by coating with a film of soapy composition. Wires 
coated with such rubber will blacken before vulcanising if 
traces of free alkali are present. 

Vulcanising Rubber.— This compound material as usually 
applied in two layers of differing colours (generally drab 
aod grey) is also subject to adulteration to a dangerous 
extent, as here followeth: The addition of rubber sub- 
stitute, as referred to under ' Pure Rubber,” should never 
be allowed ; and the expression, “containing no organic 
matter other than rubber,” is in some specifications 
intended to prohibit such materials. In few cases are 
analysis made to check this important matter, and even 
when the specification is framed to bar substitutes large 
contracts are frequently placed without reference to any- 
thing of the kind, and the first-class firm bas to be passed 
and orders given to possibly a foreign competitor, who 
does not scruple to put in his mixings” 5 per cent., 10 
per cent., or even more of a material costing anything from 
4d. to 1s. per pound, in place of the hard fine Para costing 
from 68. to 7s. 6d. per pound, according to the state of tbe 
market. Such substitutes are invariably prejudicial to 
the life of rubber cables or any other rubber goods. They 
increase the liability to oxidation, because they only form 
mechanical mixtures, and neither combine chemically 
nor cohere physically; in fact, they sub-divide 
the particles of rubber when ground up with it, 
and this means imperfect results as regards durability, 
from mechanical and from electrical points of view. 
It is pointed out that specifications are drafted even nowa- 
days with sufficient vagneness to enable the unscrupulous 
to pat in inferior material, and yet to get past the tests, 
An instance is quoted where a very large contract was 
recently passed abroad owing to the difference between 
"fine" Para and "pure" Para being unnoticeable to the 
eye of the simple foreign tenderer, and to him arranging 
his insulating materials so as to pass a test after three 
minutes electrification, instead of after the more searchin 
one-minute period, which, though generally ninderseood: 
was not specified, For the prevention of local weaknesses 
in high-tension rubber cables, the addition of a metallic 
8 ing is recommended, on the same principle evidently 
as bonding is used for electrolysis in lead-sheathed cables. 

Fire- Resisting Cables hardly appear to need much reference 
as to their suitability for certain situations, and the prin- 
eiples upon which their construction should be based are 

ained. The main qualities required are: (1) insula- 
tion; (2) flexibility; (3) waterproofness; (4) mechanical 
protection ; (5) fireproofness; and either of the three 
elasses of rubber, vulcanised bitumen, or guttapercha are 
preferred for the insulating medium to be covered by the 
usual tapes or braids chemically treated, so as to be 
ineapable of supporting flame. Tanned jute is the covering 
best recommended, and asbestos is stated to be too 
mechanically weak. 
Vulcanised Bitumen.— The weak point of this class of 
eable, its liability to decentralise, is discussed, but the 


results of tests made on three (incognito) samples of 
different makes showed that very little fear need be felt 
on this score. 
question, and this is a point that has hardly been suspected 
in this class of material: The permanency of such dielectrics 
is, of course, an important element ; it is by many thought 
that they are absolutely permanent, but they are so only 
relatively, as they all contain elements affected by various 
external agencies, and at least it is desirable in considering 
the use of such dielectrics in various situations to realise 
how far the possible attacking agencies may have weight. 
The action of the air gradually tends to oxidise and harden 


The permanency is, however, brought into 


such compounds, particularly if they contain free oils or 
other oxidisable materials. Acid met with in mines, 


alkalies in works of various sorts, and some soils acting 


on other elements of the composition, have other effects. 
Various sulphates, acids, and alkalies were let loose upon 
samples of vulcanised bitumen with no effects in some casee, 
hadaning in othera, and others still were severely attacked; 
chromic acid and caustic soda being the most destructive 
agents: The results of these experiments are full of instruc- 
tion as to the qualities of and uses to which this class of 
cable may be properly applied, and show how certain 
attacking and deteriorating agents not only have a surface 
action gradually thinning the insulating layer, but may by 
selective action be penetrating the mass. This latter effect 
would, of course, be enormously increased with cables 
carrying continuous currents and having earths on the 
circuit, on account of osmotic pressure forcing the chemical 
ions through the dielectric. Such action would be in some 
degree the equivalent of electrolytic action in lead-covered 
cables. This is worthy of note, as the freedom from such 
action is claimed as one of the strongest points in favour of 
the vulcanised bitumen type of cable. Regarding the 
whole of the above results broadly, the conclusion 
forced upon one is that to attain maximum efficiency 
in every respect vulcanised bitumen compounds must be 
designed, made, and applied with the greatest possible 
care. For instance, physical properties (such as resistance 
to decentralisation) must not be obtained by the sacrifice 
of chemical inertness. Efforts in this direction usually takó 
the form of stiffening the compound by the addition of 
mineral loading matter, and, as shown above, this results in 
not only laying open the material to loss of coherence among 
its particles (and incidentally rendering it liable to fracture 
in very cold weather), but also encourages the action of 
oxidising influences and the selective actions which have 
been described. 

Fibrous Dielectric Waterproof Sheathed.—The weak point 
of this class of cable is that, however well the fibrous 
material is impregnated, it is always liable to more or less 
readily take up moisture from the atmosphere, whereby 
its insulation resistance is reduced. Hence the neces- 
sity of covering with a waterproof sheath or metallic 
or non-metallic composition. A few words as to 
the protection of the dielectric when tke paper is 
exposed for jointing, or trimmed for connection, may 
be advisable here. On comparatively small jobs suitable 
terminal ends are often omitted; pure rubber, or proofed 
tape, or both being frequently substituted therefor. Even 
in making joints, materials which are not waterproof for 
electrical purposes are often used. Care should be taken 
that only such materials as are non-fibrous and can be 
made homogeneous should be used. Reference to Glover's 
guttaroid tape for such purposes is made in a later part of 
this paper. The fibrous materials generally use are of two 
classes—viz , paper and fibre, the latter being usually jute 
or cotton, applied in the form of yarns and afterwards 
impregnated. The former usually consists of manilla paper, 
and comprises the great majority of cables which are now 
made with fibrous materials. The oils used are generally 
resin oils, or mixtures of resin and resin oils, while 
Messrs. W. T. Glover and Co. use a compound made 
from oils called '*diatrine." This class of insulation, like 
its fellows, suffers from the Whitechapel taint, and the 
word manilla is evidently capable of as many meanings 
as ita sellers choose to give it. In consequence of 
which : A combination of factors (among which may be 
included the above stated fact, keen competition, more or 
less lack of appreciation of the importance of the subject 
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on the part of the cablemaker, and on the part of the 
users or their consulting engineers, and the difficulty of 
constant checking of the paper manufacturer's products) has 
resulted in large quantities of paper cable being sold and 
used in the past containing small proportions of manilla 
(and in many cases none at all), and large proportions of 
straw, esparto, chemical wood, and even mechanical wood. 
Samples of Continental and American cables have been 
examined in which chemical and mechanical wood papers 
were used entirely, and some German makers have gone so 
far as to maintain that chemical wood is preferable to 
manilla. The chief disadvantages of the introduction of 
straw, grass, or wood fibres in place of manilla are as 
follows: (a) lower dielectric strength and insulation resist- 
ance, and higher capacity; (b) deterioration in strength and 
elasticity of the paper when heated continuously or inter- 
mittently, and consequent brittleness ; (c) danger of rotting 
in course of time through the action of residual chemicals. 
Magnified photographs of some classes of manilla paper 
were shown on the screen, and the characteristics of the 
poorer classes distinguished from the better material by 
the differences in the nightmare-like shapes shown. A 
specification of paper suitable for insulating is given in 
the appendix. The peculiarities of impregnating com- 
pounds were touched on, the consistency recommended 
eing plastic, but not so fluid as to run by gravity within 
the cable itself. | 
The lead - sheathing operations are considered: The 
lead is put on sach cables in a plastic state by hydraulic 
pressure. This is an operation requiring such care to 
avoid minute cracks or damage from particles of oxide 
being forced in with the lead that there are engineers who 
still advocate the older system of drawing the cable into 
a lead pipe which has already been tested by water pressure, 
or of putting on double sheaths of lead. Messrs. W. T. 
Glover and Co., Limited, have, however, met the question 
by the use of hydraulic pressure up to 100lb. per square 
inch applied externally after the cable is finished. Sach 
pressure invariably detects a fault if such exist in the lead. 
The ordinary tank test is practically useless, and it may 
take many months or even years for water to enter the 
very fine seams which such faults occasion, but, eventually 
it will do so. No doubt in the past this has been the 
reason for many unexplained failures, while many more 
have been due to corrosion in various forms, the effects of 
which are usually difficult to diagnose, and in most cases 
the causes are equally difficult to trace. The chief causes 
of corrosion of lead coverings under working conditions 
may be summarised as follows: (1) impurities in lead, 
causing local galvanic action; (2) galvanic action between 
lead and adjacent metal; (3) corrosion by chemical action ; 
(4) electrolysis. 
he causes of the foregoing are reviewed. The most 
dangerous obviously is the last-named, and while the 
a tramway and lighting earth currents are duly 
debited with their share of mischief, another less heard of 
cause of trouble is commented on. This is the corrosion 
of lead-covered cables in buildings, etc., due to the 
existence of a difference of potential between the lead 
sheathing and its surroundings: The character of 
the corrosion may vary from small holes which 
gradually penetrate the lead covering, convert the lead 
into various oxides of lead, and only make themselves 
apparent when the rubber dielectric becomes oxidised to a 
sufficient extent to break down, or the paper dielectric 
sufficiently exposed to absorb moisture ng fail (which 
may take many months) to very extensive action and a 
high degree of oxidation (where there is a free and con- 
tinuous supply of the electrolytic medium and a small 
difference of potential) or a limited amount of general 
corrosion, followed soon by fusion (where the supply of 
the electrolytic medium is small or not continuous, and the 
difference of potential is comparatively high). . In 
rabber cables the rabber usually fails quickly when the 
lead is finally penetrated, owing to oxidation; but in the 
case of paper cables, if undisturbed, the oxides into which 
the lead is converted will keep out atmospheric moisture 
for, possibly, years, and the effect of the liberated oxygen 
in the paper (if made of pure manilla only, and well 
impregnated) will be negligible. The opinion is expressed 


that lead-sheathed cables will have but a limited applica- 
tion in connection with heavy current work in the future, 
and the need for sufficiently bonding and earthing is men- 
tioned. 

A class of leadless paper-insulated cable was described as 
combining the dielectric strength of paper with the water- 
proof qualities of bitumen, and as being more suitable for 
heavy currents. It is somewhat disappointing to find that 
the paper conclades without hazarding a surmise as to the 
future form or type of electrical cables, bat as in the past 
the question has principally depended upon fashion, so in 
the future that fickle dame may continue to exercise her 
control. 

The matter in the appendix is really valuable as being 
specifications compiled by cablemakers for engineers, which 
is almost one of the signs of the millennium ! 


DISCUSSION. 


Mr, C. D. Taite, from the chair, commented on the amount of 
original research occasioned by the paper, and on the valuable informa- 
tion thus given to engineers, who, as a rule, lees information 
upon cables than upon any other subject. He thought the Cable. 
makers’ Association standards were distinctly useful, and anticipated 
that there would now be less trouble experienced in preparing suitable 
specifications. 

Mr. T. L. Miller congratulated the section upon the paper, and 
agreed that it added considerably to the very limited amount of 
information at present availabls on the subject. The revelations as 
to the cooking of cables, however, would add a new terror to the con- 
sulting engineer, He had imagined that all that was necessary was to 
specify the insulation resistance and the pressure test, when the cable- 
makers would guarantee all the rest. It pointed the moral that it was 
necessary to go to a reliable firm, as if cablemakers wish to ''do" 
one, they can whether or no. He suggested that standard com- 
pounds should be devised by an independent analyst, as consultants 
were yet much in the dark as to the best arrangements for various con- 
ditions. He agreed that lead.covered cables hed hed their best days, 
and that vulosnised bitumen was a step in the right direction. Ia 
Liverpool district lead pipes would not stand any time, owing to the 
condition of the soil. He referred to a case of failure of lead - Covered 
cable which had been laid solid with cover tiles 1ft. long, where the 
cable went wrong at 1fo. intervals, and he invited explanations. 


Mr. Pocklington said that he had been waiting 18 years for this 
paper. He had laid a lot of cable in Liverpool, but had never found 
any decentralisation troubles, although his (valcanised bitumen) cable 
was often overloaded. He had, however, known some cables give way 
due to ioferior insulation mixtures. He thought that the maguified 
photos of manilla paper, which showed canals in each quality, almost 
indicated the cause of hygroscopicity by their preeenoe. 

Mr. S$. J. Watson concurred that the paper was interesting and 
deeerved large attention. He thought that some of the cablemakere 
must have waxed rich on the amount of adulteration carried on in the 
past as shown by the paper, but in the future buyers should be better 
able to get value for their money. He also agreed that lead-sheathed 
cables should be superseded by a leadluss sheath. The past success ot 
valcanised bitumen, he thought, was largely due to its being generally 
laid on the solid system, which prevented contact with deleterious 
matter. He could not explain how rubber cables made by good firms 
had been so unsucoeseful on town networks, and he could find no one 
else who could explain, makers included. 


Mr. Connolly explained why separators were used in rubber cables, 
and gave the following rough teste for examining the quality of a 
rubber cable: (1) examine tinning for brightness ; (2) rubber should 
be tough and elastic ; (3) thicknesses should be up to standard ; (4) a 
variation of between 40deg. and 200deg. should have very little effect 
upon the insulation. 

Mr. A. G. Cooper emphasised the need for efficient bonding by 
wiped gland joints and by earthing at the station. He had found no 
trouble on account of oil ranning inside a cable through gravity. 

Mr. Harvey said valcanised bitumen cables were risky only whon 
passing over bakers’ ovens, and when properly leid they were O. K. 
His experience showed them to be the best for mining work, where 
the worst conditions were to be met with. 


Mr. C. C. Atohison objected to the undue susceptibility of gas 
and water mains to be damaged by electric currents, His station had 
been running now for four or five years, and he had yet to experience 
the emotion of having a faulty cable on his network, but he believed 
he was in good hands. He was pleased to note that the O.M.A. 
specifications showed thicker paper and lead than previously was the 
practice. Considerable discretion should be used in bonding, and 
joint-boxes should be bonded across by something that would not act 
as a fuse to an excessive earth ourrent. He thought that cement- 
jointed ducts caused trouble with lead-covered cables, dat had known 
rubber-covered cables to last 10 years on alternating supply in iron 

ipes. 
£ Mr. Berry thought cement had no effect upon lead-covered cables. 
The National Telephone Company had had eight years” experience of 
concrete ducts without a single case of deleterious action through 
cement. He spoke, as one interested in a new duct lined with 
lubricating material, of the strains met with when drawing cables into 
unlubricated ducts. 

Mr. W. W. Laokie referred to the value of the paper, and te the 
numerous gathering compared to the Glasgow Section meotings. 
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Mr. W. Taylor considered that insulation should not be too solid, 
as it would be liable to be damaged by bending, particularly in cold 
weather. 

Mr, C. J. Beaver, replying to the discussion, agreed that bonding 
and earthing should be considered upon the merits of each scheme, 
and that it was not advisable to invite current on to the lead sheath- 
ing. The seeming canal shapes shown on the magnified manilla paper 
photos were too minute to be water conductors, and he admitted that 
there were many peculiar shapes shown which might be likened to 
anything almost except torpédó-boats." As to the tests with acids, 
etc., it should be noted that the severe testing conditions were arranged 
to the acale of about one day : one year. 

Mr. 8. L. Pearce, in proposing a vote of thanks to the authors, 
concurred as to the probability of lead-covered cables being used in 
the future more limitedly than in the past, His own investigations 
into the matter of bonding practice showed that there was absolutely 
every method in use, rigLt and wrong, all over the country without 
the slightest attempt at uniformity. 

Dr. in seconding the vote, said that when he wanted 
cables he went direct to the makers, and hed their experience put at 
-his service, which he thought was the beet way. 

Mr. L. B. Atkinson, in acknowledging the vote, said that Mr. 
Taite hed suggested the paper to him, and had worried him into 
promising to write it. He, in his turn, had worried Mr. Beaver into 
writing it, and Mr. Beaver was mainly responsible for the effort. 

The Chairman announced that the meeting of Feb. 14 was post- 
poned until the 21st, and the annual dinner date was also postponed 
by one week. 


PERSONAL. 


Mr. T. B. Holliday, the engineer and manager of the Brighton 
Corporation tramways, has resigned that position for a similar one 
with the Hastings and District Tramways Company. 

The recommendation of the Electricity Committee of the Manchester 
City Council that Mr. S. L. Pearce be appointed chief electrical engi- 
neer at a salary of £900, rising to £1,000, as stated in our last issue 
has been adopted. 

The Bradford Electricity Committee have appointed as assistant 
electrical engineer Mr. Charles William Salt, of Oroydon, at a salary 
of £250 a year. 

The Dover Town Oouncil have accepted the np: ge of the station 
superintendent, T. McGill, and have appointed O. H. Lydall at £159 
per annum, rising by £25 per annum to £200. 

Mr. James Buckley, the chief assistant at the permanent-wsy engi- 
neer's office, Wellington Bridge depot, Leeds city tramways, hus had 
his salary increased to £200 per annum. 

We regret to learn of the death of Mr. James Edward Ransome, 
chairman of Mesers. Ransomes, Sims, and Jefferies, Limited, Orwell 
Works, Ipswich. 

Mr. Frederick Ooutts, general manager of the Ayr Corporation 
tramways, has been ru eie manager of the Paisley tramways at a 
commencing salary of £400 per annum. Mr. Ooutts, whose present 
salary is , came to Ayr from Dundee when the tramways were 
inaugurated in 1901, and his management of the system has been 
characterised by conspicuous success, His resignation has been accepted 
with regret. ' 

The salary of Mr. A. P. Dryburgh, assistant engineer at Dewabury 
electricity worxs, has been inoreased from £150 to £170 per year. 


LEGAL INTELLIGENCE. 


TRAMCAR ACCIDENT. 


In the High Sheriff's Court at the Manchester Assizes, before the 
Hon. John Mansfield and a jury, the case was heard of Wiggins v. the 
Corporation of Manchester. 

The plaintiff sought to obtain compensation for personal ipjuries 
received in a collision between two Manchester Corporation tramoers 
at a point near Singleton-road. The accident arose through one of the 
tars not entering a loop line in sufficient time to allow the other to pass. 
As a result the cars became interlocked while both were heavily laden 
with pessengers. 

The jury awarded £400 compensation. 


MOTOR TRACTION COMPANY. 


In the Ohancery Division last Friday Mr. Justice Buckley gave his 
decision in the matter of Mason v. the Motor Traction Company, 


Limited. 

The plaintiff, as reported in our last week's issue, sought an injunc- 
tion to restrain the company from carrying into e flect an alleged agree- 
ment rted to have been entered into between the company and a 
Mr. F. G. Hackney, as trustee for an intended new company, or from 

carrying into effect a scheme for the reconstruction of the 
company, intended to be carried out by means of the alleged sgree- 
ment. Plaintiff's contention was that the articles did not empower 
the company to sell for partly-paid shares in another company, as it 


was pro to do. The company was incorporated in June, 1898, 
as the don Steam Omnibus Company, and in 1899 the name was 
changed to the present title, | 


— -— 
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His Lordship said the company had resolved to sell its undertaking 
for a certain number of partly-paid shares, and the sole question was 
whether the proposes] to sell in this manner was rd vires. The 
defendants were prepared to undertake not to carry out that part of the 
scheme relating to the manner of dealing with the purchase considera- 
tion without farther resolution of the sompany. According to previous 
decisions, a sale might be made for partly.paid shares. There was no 
reason, in the nature of things, why a company, whose objects included 
the taking over and holding of shares, should be precluded from taking 
shares partly psid. The defendants, therefore, having given the ander- 
taking stated, there would be no order on the motion, except that the 
costs be costs of the action. 


ACCIDENTS ON THE MANCHESTER TRAMW AYS. 
Cross v. the Corporation of Manchester. 


The plaintiff, George Oross, a cabowner, claimed compensation for 
l ip jaries which he had sustained through a collision between a 
cab he was driving and anelectric tramcar. Negligence was admitted, 
and the jury were asked to assess the amount of damages. In 
crossing the road on his cab he was run into by an electric car, 
which, counsel said, appeared to have been very negligently managed, 
The plaintiff, as his cab was crossing the metals, saw two cars 
approsching, the first of which was one of the heavy bopie 
care, which struck the vehicle near the off front wheel with such 
force that the plaintiff was flung off his seat, falling with his head 
on the pavement. It appeared that the car was disabled before the 
accident, and had been towed into Albert-sqnare; and it was on its 
way t» the car-shed, being pushed forward by but not coupled up with 
the car behind it. Descending the slight incline in Oross-street, the 
car got out of control, the brakes being rendered temporarily useless by 
an entanglement with the trolley rope, which prevented the motor- 
man from using them. The plaintiff claimed substantial damages, not 
only for his own ipjaries but also for damage to his cab. He was 
confined to bed for many weeks, under medical care, and suffered 
great pain. l 

Counsel for the Oorporation having addressed the jary in mitigation 
of damages, the plaintiff was awarded £500. 


COMPANIES’ MEETINGS AND REPORTS 


GREAT NORTHERN AND CITY RAILWAY. 


The thirteenth half-yearly meeting of the Great Nortbern and Oity 
Railway Oompany took place on Tuesday at the Westminster Palace 
Hotel, the Earl of Lauderdale presiding. Particulars of the report 
ij ig in our last woek’s issue. 

he Chairman stated that the traffic receipts were steadily 
increasing, as the line was gaining in popularity. The ventilation of 
the tunnels and stations was very satisfactory, and the purity of the 
air was all that could be desired, while the temperature remained 
nearly uniform. With regard to working expenses, the matter was in 
the hands of the oontractore, who were responsible for a further period 
of two years. Since their last meeting they had entered into a supple- 
mental agreement with the contractors, by whioh the latter undertook 
to work the line at 60 per cent. of the gross earnings for the first year 
and at 50 per cent. for the seoond and third years, In the settlement 
of the accounts the contractors had met them in an exceedingly fair, 
liberal, and friendly spirit. The directors believed that in due time 
the prejected extension to Lothbury would be an imperative and 
profitable addition to the system, but they considered it would be 
premature to undertake it at present, especially having regard to the 
condition of the money market. 

The report was adopted. 


TYNESIDE TRAMWAYS. 
The half-yearly meeting of this Company was held at Newcastle on 


Monday. 
Lord Armstrong, who presided, referred to the happy results of 
the inter-running with the Newcastle Corporation. The delay in 


giving through traffic facilities on one of the routes arose through 
difficulties which the Newcastle Oorporstion were experiencing in the 
purchase of a house to widen the roadway near the point of junction. 
On the routes on which through traffic had been begun no hitch, 
friction, or difficulty of any kind had been experienced. During 
April—before the running powers were in operation—the number of 
passengers in Wallsend travelling to or from the junction between the 
two systems was 28 627, whereas the equivalent figure in September, 
after through traffic had been introduced, was over 66,000. As the 
consumption of current was the only item which increased through the 
additional passengers carried and us their company obtained from the 
Newcastle Corporation four-fifths of the receipte which the Corporation 
cars earned on this section of the line, it would be seen that the agree- 
ment would far more than justify both the capital cost of securing 
it and the burden which the efforts in thie direction had laid on this 
years revenue, Since September the running expenses had been 
steadily falling, and as a result of a reduction in the rating assessment 
and the price of current, the total expenses were now below 54d. per 
car mile, In the published returns there were only two other tramway 
companies which showed a lower cost. The receipts had, therefore, 
exceeded the expenses by a greater amount during the past six months 
than before. 

Dr. Merz seconded the adoption of the report, which was carried. 

Mr. Summers Hunter and Mr. J. H. B. Noble were re-elected 
directors, and Mr. Swan, one of the retiring auditors, was re-elected. 
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A dividend was declared out of the profits for the half-year at the rate 
of 2 per cent. per annum. 

At an extraordinary meeting consent was given to the promotion of 
a Bill in Parliament to enable the Oompany to issue a portion of their 


capital as preference shares. 


METROPOLITAN ELECTRIC SUPPLY. 


An extraordinary general meeting of this Oompany was held on 
Tuesday at Winchester House. 

Mr. W. H. Cripps, who presided, said the object of the meeting 
was to conform with the Standing Orders of the House of Commons in 
respect to their Various Powers Bill and the Acton Bill reepectively. 
Situated west of Willesden was a very considerable area, including 
Uxbridge, Drayton, and other places, where at the present moment 
the use of 1 was very little developed. The Company had 
at Willesden a considerable amount of plant now set free which had 
been used in supplying St. Marylebone, and it was very desirable as 
far as possible to find use for it, therefore the Company were apply- 
ing for powers to serve that district. Another scheme was for the 
supply of the north-west corner of Paddington, formerly part of 
Cheleea, which could not be supplied without the consent of Parlia- 
ment. Farther, there was before Parliament the Administrative 
County of London Bill, which applied for powers to supply not only 
the whole of London, but practically the whole of Middlesex and a 
good deal of Kent and Surrey. Their directorate felt very strongly 
that the present companies in London, which between them had 
invested many millions of money, were not only in a position, but 
willing and anxious to supply every scrap of power required for the 
whole of that district, aud 1n the proposed Bill they sought power to 
do so. Further clauses in the Bill dealt with the reduction of the 
capital from £1,000,000 to £750,000. The second Bill was for the 
supply to Acton. 

he meeting unanimously adopted the two Bills. 


SOUTH STAFFORDSHIRE MOND-GAS (POWER AND 
HEATING). 


The report for the year ended Dec. 31 states that the central station 
has been practically completed, and substantial prcgress has been made 
in the laying of the trunk mains, which are also very ph ictal aga 
through Bilston to Wolverhampton, and through Wednesbury to 
Walsal. The latter work would have proceeded more rapidly had it 
not been that considerable delay has been caused in obtaining the 
sanction of one of the railway companies to the plans for crossing their 
lines with the trunk main, and also by negotiations with private 
owners with whom wayleaves have had to be arranged instead of using 
the public road on various sections of the trunk main route. The gas 
pane was started at the end of December, under the supervision of the 

ompany's engineer and the Power-Gas Corporation officials, for the 
purpose of getting the same into good running order before commencing 
the supply of gasto sustomers. Various sections of the plant have been 
tested, and the whole will shortly be tested under actual working con- 
ditions. As far as can be ascertained at present, the subecribed capital 
of the Company will prove sufficient for the completion and setting to 
work of the central station and the present distribution scheme. 


Y « 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The report for the year ending Dec. 31, 1904, states that the suppl 
has been distributed from the Oarnaby-street and Miaon's- yard 
stations of this Oompany on a total of 278,889 8-o.p. lamps, being 
an inorease of 24,421 in the past 12 months. For this 
6,488,589 units were generated at these stations and 2,088,347 were 
purchased from the Central Klectric Supply Oompany, Limited. The 
price charged on the supply of the Oentral Company has been con- 
siderably reduced, so that it has not been necessary to draw upon the 
contingency fund. The Oentral Company has recently declared a 
dividend of 5 per cent. on the ordinary shares, in respect of which a 
sum of £2,600 will in due course be payable to this Company. 
Net profits applicable to dividend on shares for the £ 4. d. 
36,146 12 4 
2,744 16 11 

38,891 9 3 
Lese interim dividend, paid in August last, for half. 

ear ending June 30, at rate of 7 per cent. on pre- 

erence shares, £3,500; 10 per cent. on ordinary 


shares, £10,000........... 99àôö5ĩ?U €! 13,500 0 0 


Leaving an amount now to be dealt with of. . ~ 225,391 9 3 
The directors propose to divide this amount as follows : 
By payment of a dividend of 7 Has cent, on the prefer- E s. d. 
ence shares for the second half-year ...................—.. . $6500 0 0 
By payment of a dividend on the ordinary shares for 
the second half-year of 7s. 6d. per share, and a bonus 
of 2a, per share, making, with the interim dividend 
paid on Aug. 1 last, a total distribution of 14} per 
cent. for the year. . ON (ses VEU E DETUR US . 19,000 0 0 
Amount to be carried forward 2,891 9 3 


£25,591 9 3 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The report of this Company for the half-year ended Dec, 31 
last, to be submitted at the meeting on the 23rd inst. at 
Manchester, states that, including the sam brought forword 


e oe meemestsoses Ore ume © Ge 9 re mG 9 99 


from last half-year, the balance of profits, after providing for 
debenture interest, is £10,714, and the directors recommend 
a dividend at the rate of 9 per cent. per annum for the half- 
year, which will absorb £6,750, writing off £1,500 to deprecia- 
tion reserve and £500 to general reserve account, leaving a balance of 
£1,964 to be carried forward. The number of passengers carried 
during the half-year was 1,546,617. The receipts from all sources 
amounted to £21,699. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 


At a Wharncliffe meeting of this Company the solicitor read and 
explained the provisions of the proposed parliamentary Bill, and the 
following resolution was unanimously passed: That the Bill, entitled 
a Bill to transfer to and vest in the South Wales Electrical Power 
Distribution Oompany the undertaking of the Carmarthenshire Elec- 
trical Power Company, and for other purposes, be, and the same is, 
hereby approved subject to such alterations and conditions as Parlia- 
ment may make and may be approved of by the directors and the 


company.” 


CENTRAL ELECTRIC SUPPLY. 


The report for the year ending Dec. 51, 1904, states that ener 
bas been supplied to the St. James's and Pall Mall Electric Light 
Oompeny, Limited, and the Westminster Electric Supply Oorporation, 
Limited, throughout the year, to an amount of 6,214,875 units. This 
increase of output has materially aílected the costs of production, and 
for the past year the Company have been able to considerably reduce 
the charge for supply. A Bill for an extension of the Company's 

wers will be dealt with in the ensuing session of Parliament. 

urther debenture stock, amounting to „014, has been issued 
during the year, and the premium on the issue, after deducting the 
expenses, has been carried to the credit of the capital reserve account. 


After making a full allowance for sinking fund and E s. d. 
depreciation, the net balance for the year 1904 is... 60410 1 
Add ce brought forward from 1905. S 4,402 19 11 
Leaving an amount now to be dealt with of m... . £5,007 10 0 
The directors propose to divide this amount as follows: 
By payment of a dividend at the rate of 5 per cent. on 
the ordinary shares for the year ............... . 6,000 0 O 
Amount to be carried forward ................... TP 710 0 
£5,007 10 O 


C€(——«——Mr — 


LIENS REGISTERED. 


Hastings and District Electric Tramways Company, Limited. 
A trust deed, dated Nov. 20, 1904, to secure £250,000 debenture 
stock, has been registered. Property charged: 35,880 shares in the 
Hastinge Tramways Company and the company's other assets and 
undertaking, present and future. Trustees: Debenture Securities 
Investment Company, Limited, 12, Moorgate-street, E. O. 


Havana Electricity Company, Limited.—4A trust deed, dated 
Jan. 19, 1905, to secure £150,000 debentures, created by resolution of 
even date, has been registered. Property charged: certain bonds of 
the La Compania de Electricidad de Ouba for 1,500,000dol. in United 
States gold, and the company's undertaking and other assets, present 
and future. Trustees: H. Riiffer, Menival, Sydenham, and Major 
W. E. E. Gordon, M. P., 4, Chelsea-embankment, S. W. 


Northwich Electric Supply Company, Limited. —A trust ceed, 
dated Jan. 12, 1905, to secure £11,000, has been registered. Property 
charged: the company’s freehold and leasehold lands and heredita- 
ments and its undertaking and property, present and future. Trustees: 
Brunner, Mond, and Oo., Limited, Winnington, Northwich. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Oporto.—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 18. 

Milan.—The Mediterranean Ksilways require tenders for an electric 
crane to be erected at Gallarate. Tenders by Feb. 10. 

Arenas De San Pedro,—The Een require tenders for 
public electric lighting for 20 years. Tenders by Feb. 12, 

Ghent.—The Municipality require tenders for 15 electric cranes for 
the harbour works. Provisional estimate, £1,200. Tenders by Feb. 20. 


Bury.—The Electricity Committee invite tenders for the supply and: 
erection of one 500-kw. direct-ourrent high-speed generating set. 
Tenders by Feb. 14, 

Swindon. —The Corporation invite tenders for the supply, delivery, 
and erection of switch panels, etc. Tenders by Feb. 21. See adver- 
tisement in last issue. 

Dublin, —The Oorporation invite tenders for the supply of arc lamp 
carbons to their electricity undertaking. Tenders by Fob. 25. See 
advertisement in last issue, 


Liria.—The Municipality require tenders for installation of electric 
lighting; 2,000 o. p. are required for etreet-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Battersea.—The Oouncil require tenders for the supply for one 
year from March 21 next of eleotricity meters, joint-boxes, carbons, 
coal, and oil stoves, Tenders by Feb, 27, 
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Newport. —The Visiting (Lunacy) Committee invite tenders for the 
installation of fire-alarms, telephones, etc., at the county borough 
ssylum. Tenders by Feb. 14. See advertisement in last issue. 


Madrid.—The Department of Agriculture, eto., invite tenders for 
installation and working for 60 years of an extension of the electric 
tramways in the north of the town. Tenders by Feb. 25. 


Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, eto. Particulars (2e. 4d.) 
may be obtained from the Secretary of the Mayor of that place. 


Leith.—The Oorporation invite tenders for the supply and erection 
of one 600-kw. steam dynamo, one water-tube boiler, and one traction 
switchboard. Tenders to the Town Olerk by 6 p.m. on Feb. 15. 


Manohester.—The Tramways Committee invite tenders for the 
supply and erection of a main switchboard, auxiliary distribution 
boards, etc., for their car-repsiring works. Tenders by Feb. 14. See 
advertisement in last issue. 


Stookton-on-Tees.—The District Fund, Gas, Quay, and Electricity 
Oommittees invite tenders for the several articles and stores required 
by them for the year ending March 31, 1906. Tenders by Feb, 10. 
Bee advertisement in last issue. 


Rathmines and Rathgar.—The Urban District Council invite 
tenders for the supply of coal for electric lighting purposes (about 
2,000 tons), cables, eto., arc lamp carbons, and general stores, Tenders 
by Feb. 20. See advertisement. 


Great Western Railway.—The directors invite tenders for the 
supply, delivery, and erection of pst in connection with their eleo- 
tricity generating station at Park Royal and proposed sub-stations and 
distributing centres at various places. Tenders by March 13. See 
advertisement. 

Kilkenny.—The Committee of the District Lunatic Asylum invite 
tenders for fixing in the asylum an electrio installation of tell-tales, 
consisting of 18 stations, and one recording tell-tale clock. Tenders 
must be delivered at Asylum before 4 p.m. on Feb. 20. Mr. Joseph 
Brenran, clerk. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for thé construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of (2) engine-room stores, (4) cables, (5) joint-boxes and joint- 
ing materials, (6) transformers, (7) meters, (8) oils, (9) incandescent 
electric lampe, carbone, and accessories, (10) iron castings. Tenders 
by March 4, See advertisement. 


Islington.—The Council invite tenders for (Section A) meters, (B) 
time switches, (O) earthenware pipes, (D) carbons, (E) incandescent 
lampe, (F) terminal boxes, (G) arc lamp globes, (H) oils and lubricants, 
(I) waste, etc.,-(J) belting, (K) rubber and asbestos, (L) engineers’ 
stores, sundries. Tenders by Feb. 25. See advertisement. 

Portsmouth.—The Oorporation invite tenders for 12 months’ 
supply of electrical and other stores, laying cables, etc., and for carting 
Soa m steamer to bunkers at the electric lighting station, Ports- 
mouth. Tenders, by Feb. 15, to the Manager, Electric Light Station, 
Gunwharf.road, Portsmouth, from whom forms of tender can be 
obtained. ' 

Batley.—The Batley Co operative Society, Limited, Commercial. 
street, Batley, invite tenders for wiring and fittings in connection with 
the electric light installation at the new central stores. Copies of the 


specifications can be had on receipt of 10s. at the offices of Mr. Harry 


B. Buckley, architect, 85, Commercial.street, Batley, up to Feb. 16, 
and tenders are to be delivered by 4 p.m. on Feb. 20. 


Manohester.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of the following at Dickinson-street 
station and sub- stations: (a) motor-generators, (b) five-wire balancers. 
Further information will be given by Mr. S. L. Pearce, chief engineer, 
Electricity Works, Dickinson-street, Manchester. Tenders to the 
EU of the Electricity Committee, Town Hall, by 10 a. m. on 

eb. 21. 

Stookport. —The Gas and Electricity Committee invite tenders for 
the supply, delivery, and erection complete of one 21-kw. tramway rail 
return booster. Specification, conditions, and form of tender may be 
obtained from Mr. A. J. H. Carter, borough electrical engineer, Mill- 

te, Stockport. Tenders, addressed to the Chairman of the Gas and 

p rd Committee, Town Olerk's Office, Stockport, by noon on 
Feb. 18. 

Bournemouth,—The Town Council invite tenders for the following: 
Contract No. 1 (Section A) steel grooved girder rails, etc.; (B) per- 
manent-way construction and rail bonding ; (O) wood blocks and granite 
sett edgiog. Farther particulars and drawings, etc.. may be obtained 
at the office of the engineer, Mr. F. W. Lacey, M. I. O. E., Municipal 
Offices, Bournemouth. "Tenders to the town clerk, Mr. Geo. Wm. 
Bailey, by 10 a.m. on Feb, 15. 


Fulham.—The Borough Council invite tenders for the supply and 
erection of (À) condensing plant; (B) boilers; (O) economisers ; (D) 
stokers. Specification, drawings, and form of tender may be obtained 
from the borough electrical and consulting engineer, Mr. Arthur J. 
Fuller, on payment of a deposit of £1. 1s., which will be returned on 
receipt of & bons fide tender. Tender to the Town Olerk by 12 noon 
on Feb. 22. See advertisement in last issue. 


—The Municipal Council invite tenders for the construc- 


tion and operation of about 24 miles of electric tramways on the trolley 


tem in the streets of the Settlement of Shanghai ; alternative pro- 


posals are desired for the single-trolley and double-trolley lines, A 
pro forma contract is open to inspection by tenderers, and copies will! 
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be N to applicants by the Council’s agents, Messrs. John Pook 
and Oo., 63, enhall.street, E. O. Tenders by March 31, 1905. 


South Shields.—The Electricity Supply Department invite tenders 
for the supply, delivery, and erection of the following plant: (Oontraot 
No. 67) one multitubular.marine-type boiler, with chimney and mount- 
inge; (68) two medium-speed open-type vertical engines for two 650 · kw. 
direct-current traction generators; (69) two 550-kw. direct-current 
traction geverators ;(70) traction switchboard ; tramways department— 
(Contract No. 4) electric tramcars, complete with '' Brill " trucks, for 
the Corporation. Oopies of specifications, conditions, form of tender, 
also form of contract, can now be obtained from Mr. J. H. Cawthra, 
M.I.E.E., borough electrical engineer, South Shields, on payment of 
£2. 28. for each contract, which sum will be returned on receipt of a 
bona fide tender for each contract. Tenders to Mr. J. Moore Hayton, 
town clerk, Court-buildings, South Shields, by noon on March 13. 


Johannesburg.—The Municipal Council are prepared to reoeive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs. Mordey and Dawbarn, 82, Viotoria- 
street, London, S. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Oonsujt- 
ing Engineers’ Offices in London, and may be obtained on peyment of 
five guineas, which will be returned on receipt of a bona fide tender. 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 82, Victoria-street, London, S. W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expenses incurred in tendering. 

South Shields.—The Corporation invite tenders for the execution 
of the works and the supply of plant in connection with the laying of 

posed electric overhead tramways in the streets of the borough: 
(Fart 1) permanent way and construction of track; (2) copper rail 
bonds, bonding of tramrails ; (3) conduits, cables, and overhead equip- 
ment. Specification, etc., oan be obtained from Mr. J. Moore Hayton, 
town clerk, on rr ag of £5. 5e. for each of Parts (1) and (3), and 
£2. 28. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. General and detailed plans of the proposed 
works can be seen as regards Part (1) at the office of Mr. 8. E. Burgess. 
M.I.C.E., borough engineer, Ohapter-row, and as s Parts (2) 
and (3) at the office of Mr. J. H. Ca M.I.E.E., the borough 
electrical engineer, West Holborn, South Shields, "Tenders to the Town 
Olerk, Oourt-buildings, South Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Middleton. —The Corporation have aocepted the tender of Meldrum 
Bros., Temperley, Manchester, for a dust destructor; the tender of 
W. B. Haigh and Oo., Limited, Oldham, for the superheater ; and that 
of Tetlow Bros., Hollinwood, Oldham, for boiler at the electricity 
atation. 


Battersea.—The Council have acoepted the tender of C. A. Parsons 
and Co., at £4.680, to supply and fix one 750-kw. turbo-generator set 
at the central electric generating station ; and the offer of Green and 
Sons, at £494. 17s., to supply and erect at the central electrio gene- 
rating station a special fael economistr, consisting of 256 tubes. 


Sydney.—The City Council have accepted the tender of Henley's 
Telegraph Works Company for the making of house connections and 
the laying of electric light cables for six months at the following rates: 
(A) services nnder footways up to 5ft. trench length, £2. 38.; from 
Skt. to 10ft., £2. 10s; 10ft. to 20ft., £3. ls. (B) under roadways, 
ordinary paving, £3. 9s. ; block paving, £5. 17v. 6d. 


Transfo: mers.—The Islington Borough Council have placed an 
order for seven 30-kw. single-phase transformers with Messrs. Ferranti 
Limited. Messrs. Ferranti have also received orders recently for three- 
phase and single-phase transformers from the Midland Electric Cor- 
poration for Power Distribution, Limited (10 boosters) ; Bloemfontein 
al cores Eccles Corporation, and Messrs, Bruce Peebles and Co., 
Limited, ete. 


BUSINESS NOTES. 


EEE 


TRACTION. 


Rochdale.—The Corporation traffic returns for Jan. 7 totalled 
£1,718 against £1,755 last year. 

Halifax.—The Oorporation have decided to proceed with the 
scheme of tramway extensions, but those outside the borough have 
baen deleted. 

Birkenhead.—A conference between the respective committees of 
the Corporation is to be held in regard to running cars or motor ‘buses 
to the ferries. 

Perth. —It is reported that the plans for the reconstruction of the 
permanent way have had to be varied, owing to the location of water 
and other pipes. 

Swansea.—At last week's meeting of the Tramway Committee it 
was reported that the new track would probably be completed by the 
end of the month. 

Grimsby.—The Light Rsilway Commissioners have sanctioned the 
scheme for a line to the new Immingham Dook, of which we gave 
particulars recently. 

Derby.—The question of proceeding with the route from Market. 
place to the borough boundary has been referred back to committee for 
further particulars as to cost, 
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Keighley.—The Stockbridge extension is practically complete, and 
may be opened to-day. A proposal to institute jd. fares has been 
referred to committee for a report on the subject. 


Glasgow.—It is reported that the opposition by the Pollokshaws 
Town Council to the Corporation tramway provisional order for extend. 
ing their system will be withdrawn, terms having been agreed upon. 


The Monorail System.—A working model of the Kearney-Thom 
electric m :norail system, which is to be used on the proposed London 
and Sussex Railway, was exhibited last week at the exhibition held at 
the Battersea Town Hall. 

Blackburn. —The Corporation tramway returns for the nine months 
ending Dec. 31 show considerable improvement, although there is still 
an adverse balance, This, however, hae been reduced to £601 against 
£2.144 for the corresponding period of the previous year. 

Western Wagon Property Co.— For the year ending Deo. 31 
this company shows a net revenue of £17,546. A further dividend of 
£6,650, making 10 per annum, is to be paid, leaving £899 to be 
written off for old stock, and a eum of £670, which bas been carried 
forward. 

Tipton.—It is reported that the solicitor to the Oouncil having 
had an abortive interview with Mr. J. A. Lycett, it has been decided 
to proceed with the action to compel the tramway company to carry 
out its obligation to electrically equip the line from Dudley to 
Wednesbury. 

Stockport. — TI Corporation and the Ashton, Oldham, and Hyde 
Tramway Oompsny have agreed to compare figures in order to arrive 
at a fresh sgreement regarding through running between Hyde and 
Bredbury, the company contending that the present arrangement is 
unfair to them. 

Underground Electric Railways Co.—It is reported from New 
York that the profit-sharing notes of the Underground Electric Rail- 
ways of London underwritten by Messrs. Speyer Bros.’ syndicate have 
all been disposed of to the public and verious financial institutions, 
and the syndicate is now dissolved. 


Batley.—The Corporation have decided to oppose the Dewsbury 
Tramway Company's application for an extension of license for 
12 months to use steam power on the Bradford-road pending recon- 
struction. The Corporation are prepared to assent to a six months’ 
extension. The Birkenshaw Oouncil are also opposing. 


Hastings. —A letter in somewhat conciliatory terms, but adhering 
to the overhead system for the front, from the solicitors to the pro- 
moters was read at last week's meeting of the Corporation. The 
opposition to the company’s Bill is, however, to be continued, though 
Councillor Boutwood reiterated his plea for a compromise, 


Railway Bills.—The Great Northern, Piccadilly, and Brompton 
Railway (No. 2), which was opposed by the Marquis of Salisbury and Sir 
Walter Phillimore, has complied with Standing Orders. The Hammer. 
smith, City, and North-East London Railway Bill has been referred 
by the examiner to the Standing Orders Oommittee, certain formalities 
not having been complied with. 

Manchester.—Tbe Tramwaye Committee have adopted a scale of 
charges for parcels, fixing '' inside and outside rates for the city 
and its environs respectively. They also decided to run motor 'buses 
to Cheadle, Northenden, and Chorlton-cum-Hardy. At present horsed 
omnibuses are run to each of these places, meeting the tramcars at 
convenient points, and these conveyances are much used, especially in 
summer. 

Bradford.—On Wednesday evening a car failed to grip the rails on 
the Barkerend-road incline, owing to the greasy state of the line, aud 
Started to g» backwards, although the driver checked the pace by the 
application of the brakes, Finally it was stopped through colliding 
with a car bound for the same point. Though the impact was con- 
siderable, no ipjaries were sustained by the "prin beyond a shock, 
except in the case of two ladies who jumped off. 

Great Northern, Piccadilly, and Brompton Railway Co.—The 
capital expenditure during the half-year amounted to £644,896. The 
estimate for the current half-year is £750,000. The progress of the 
works du ing the past half year has been satisfactory. The rent due 
feom the Underground Electric Railways Oompany of London, Limited, 
under the terms oi the agreement for lease dated Jan. 13, 1905, up 
to Dec, 31, 1004, permits of a dividend at the rate of 4 per cent. per 
annum. 

North-Eastern Railway.—The half yearly report states that 
during the period under review the company have carried on the New. 
castle and Tynemouth suburban lines which are now worked by elec- 
tricity, 675,000 more passengers between stations on these branches 
than in the corresponding half of 1903. The directors consider that 
the results of substituting electricity for steam in working the passenger 
traffic on these lines have, so far, been satisfactory as regards receipts 
and expenses. 

Maidstone.—An enquiry has been held into the application of the 
Town Oouncil for leave to borrow £60,000 for extending the light 
railway service. Two new routes are proposed, one from the top of 
High-street, down Gabriel’s-hill, as far as the King's Arms, Loose, 
and the other from the top of High.street, slong Week.street, to 
Perenden Heath, with a branch along Bexley-road to Holland - road. 
The Commissioners subsequently inspected the routes, and intimated 
that a decision would be arrived at shortly. 


Port Elizabeth.—It is reported that considerable extensions of the 
tramway network of the Oape Electric Tramways, Limited, are under 
the consideration of the directors, in addition to which the same com- 

any havea Bill before the Cape Parliament for an extension of their 
Cape Town network into the suburban districts of Woodstock and 
Maitland. Both schemes will involve large purchases of permanent- 
way material, while the Cape Town extension will aleo include the 
acquisition of rolling-stock and, possibly, sub- station equipment, 


Lancashire and Yorkshire Railway Co.—At the half-yearly 
meeting of this company the Ohairman, speaking with regard to the 
Liverpool and Southport line, said that the company could not at 
present tell the prao cost of working in comparison with steam 
traction, but reliable accounts were being kept, which wonld enab!e 
this to be done in due course. The increase in the traffic had far 
exceeded their most sanguine expectations. In the month of December 
alone, when the dense fogs occurred, they had an increase of 104,000 
passengers on that section. 


Highgate-Barnet. —The electric tramway from Highgate Archway 
to Barnet, passing through Finchley and Whetstone, is now nearing 
completion. The rails have been laid for eome little time, and the 
standards to support the wires which will convey the electric current 
have now been erected. It is hoped that an efficient service of cars 
may be ready within a few weeks. The short connecting link between 
the existing horse tramways from the City and Easton to the Archway 
Tavern and the commencement of the new electric line at the Highgate 
Archway is not yet sanctioned. 

London County Council.—The City Corporation have decided to 
oppose the Council's Embankment scheme, to which we refer in 
another column. The receipts for the week ending Jan. 28 amounted 
to £12.048. as against £8,848 last year, and from April 1 the total 
was £550,061, against £427,754. Au enquiry was held last week by 
the Light Railway Commissioners into the proposal of the County 
Council to expend an estimated sum of about £250,000 on an exten- 
sion of the county of Middlesex light railways and tramways in the 
urban district of Enfield. At the close of the enquiry the Commis. 
sioners stated that they would report favourably to the Board of 
Trade. 

Exeter.—The Tramways Committee considered on Monday a report 
on the question of Sunday traffic from the chief officer, who calculated 
that Sunday traffic would represent at least £780. The committee 
decided to recommend that the cars be run on the Council's system on 
Sunday afternoons and evenings from 1.30 to 10. As a result of a 
conference between the Electric Lighting and Tramway Committees, it 
is recommended that the price to be charged for electric current io the 
tramways undertaking be 18d. per unit for the first 100,000 units, and 
13d. per unit for any amount taken after the first 100,000; also, that 
the electrical engineer have charge of the overhead work and the eleo- 
trical apparatus on the tramway system and in the depót. 


West Cumberland.—At a meeting of representatives of the 
Whitehaven Town Council, Workington Town Oouncil, Maryport 
Urban Council, and Cleator Moor District Council a letter was con- 
sidered from the solicitors for the West Cumberland Tramways Com. 
pany. The letter stated that the engineers of the company (Sir 
Douglas Fox and Partners) have completed detailed specifications and 
bills of quantities, and tenders have been received from the Brush 
Electrical Espacio Company, Limited, and other contractors for 
carrying out the work. A prospectus inviting public subscriptions 
will very shortly be issued. After full discussion it was decided to 
inform the promoters that assent could not be given unless the exten- 
sion of two years for the commencement of work specified in Clause 3 
of the Bill were altered to one year. 


Mansfield and Newark Tramways.—The delay which has taken 
lace in the commencement of the work of laying down the tramways 
for which a private company obtained an order in 1901 was the subject 
of some important and rather strong remarks on Monday at the Notts 
County Council meeting. At Newark it is proposed to connect the 
town with the outlying villages of Farndon and Balderton, while the 
Mansfield scheme is for an extension of the lines and railway sanctioned 
by the order of 1901. The Oounty Council instructed counsel to 
represent them at the enquiries to be held by the Light Railway Com- 
missioners, the first of which was held at Newark on Wednesday. 
The Newark Urban District Oouncil also decided to engage counsel, 
and to apply for the insertion of clauses relating to widening of 


streets, term of years for completion, motor power to be used, and 


terms ot purchase. 

Birmingham.—The Executive Committee of the City Association 
have prepared a further report upon the tramway scheme of the Birm- 
ingham City Council relative to the mode of traction to be adopted. 
During the last month a demonstration was given in the city at the 
request of the City Association of the Dolter surface-contact system, 
and representatives of the association have also inspected the working 
models of the Weg ott eurface-contact system. The committee is now 
completing arrangements with the Lorain Steel Company to take a 
special party over to Wolverhampton to inspect the whole of the 
Lorain system of tramways. Shortly afterwards it is hoped to make 
arrangements for parties to inspect models of the Kingsland surface- 
contact system aud the Waggott surface-contact system. At Tuesday's 
meeting of the Corporation the agreement with the City of Birmingham 
T:amways Company in reference to the Baleall Heath route, of which 
we gave particulars last week, was unanimously confirmed. i 


Nottingham.—The Corporation have considered the Tramway 
Oommittee's report as to the Midland Railway Bill, which contains 
a clause providing for the use by the company of a street service in 
any district affected by their system. In their report the committee 
said that the effect of this clause would be to enable the Midland 
Railway Company to compete with the tramway undertaking of this 
city. The committee had no desire to oppose a fair system of 
omnibuses, etc., used only in connection with an extension of the 
present system of the company, but it appeared to them that the 
clause went beyond thie. The committee were in negotiation with 
the Midland Railway Company on the matter, and it was hoped that 
the clause would be modified without going to the expense of opposing 
the Bill in Parliament. In the meantime, however, it would be 
nec to petition against the Bill, and the committee recom. 
mended that the Counci} should direct this to be done, The report 
wgs adopted, l 
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Sunderland.—Ata meeting of the Tramways Committee, Mr. A. R. 
Dayson, manager, reported as to the proceedings of the Executive Com- 
mittee of the Municipal Tramways Association relative to the Bill which 
railway companies are promoting in Parliament to have power given them 
to run omnibuses and conveyances in any area to which their lines 
run. The committee considered that if thie Bill became law, it would 
put too much power in the railway companies’ bands, and they there- 
ore decided to call together a fall meeting of the aescciation to 
discuss the matter. The desirability for a loop in West Wear-street 
was again considered, and it was decided that the matter should stand 
over for the present. The returns for January, together with the 

figures for the corresponding period of 1904, are as follows: pas- 

sengers, 1, 170 675 against 1,113,533, being an increase of 37,142; 
mileage, 125,185 sgainst 118 442, being an increase of 4,741; and 
receipte, £4,864 sgainst £4,711—an inorease of £153. The receipts 
per car mile amounted to 94d. in both cases, 


Leith.—A start was made on Monday with the reconstruotion of the 
tramways. The first section to be electrified is the new line along 
Pilrig- street and Newhaven-road to Bonnington, and the continuation 
of that line along the old horse-car line to Newhaven. The whole 
work of reconstruction will be carried out with the minimum of incon- 
venience to the public, A gang of men will commence operations at 
Pilrig and another at Newhaven. The two gangs will meet about 
Bonnington, and thus complete the line of rails between the two 
starting pointe. The section from the foot of Leith Walk to Pilrig 
does not require relaying, as the rails there are already bonded for 
electricity, and it is likely that as soon as the car depót js ready 
electric cars will be put on this route from the foot of Leith Walk to 
Newhaven by way of Pilrig, there being at present sufficient plant at 
the eleotric station to provide power during the summer load for the 
propulsion of a number of cars, It is expected that the extension of 
the electric station and the additions to the plant will be completed 
before the next winter load is required. | 

North Lincolnshire.—Two light railway schemes, which would 
open up a portion of the Isle of Axholme end an important section of 
North Lincolnshire, were the subject of $n enquiry 'sy the Light Rail- 
way Commissioners on Tuesday. The first scheme is an extension of 
the Axholme Light Railway, which was opened to develop the peat 
moes industry, which is already a great factor in the industrial life of 
Hatfield, Thorne, and Orowle. The necessity of extending the line 
to Hatfield has forced itself on the attention of the North-Eastern 
and Lancashire and Yorkshire Railway Companies, by whom it is 
worked. The other echeme is known as the Blyton and Frodingham 
Light Railway, and is to be run from Blyton to within two miles of 
Frodingham Station, where it will join the Great Central Railway, 
and be worked by them, the cost of this undertaking being £84 661. 
The Oommissioners thought an order might be granted in the 
first case. Regarding the Frodingham scheme, the chairman said 
that the Oommissioners were prepared to recommend the Board of 
Trade to grant an order They had made a note of the various matters 
brought before them, some of which might require some settlement. 
As to a bridge at Blyton, the Commissioners thought a level crossing 
would be sufficient to meet the case at present. As to cattle guards, 
the Commissioners would specify such roads as they thought required 
gates, and others that should have cattle guards. 

Metropolitan District Railway.—Tho report contains the follow 
ing pe:ssge: ''The work of electrification is nearing completion. The 
directors are assured by their engineers that within two months the 
whole cf the works necessary to operate the railway electrically will be 
finished. The various electric railway services will then be commenced 
as rapidly as the car contractors deliver the cars, The important 
widening of the m railway between West Kensington and 
Hammersmith is nearly finished. A new station is being built, and 
will shortly be opened, at Barons Court. By arrangement with the 
Metropolitan Company, the High-street, Kensington, Station, is being 


` rebuilt and enlarged. The company’s car-shed and depó: at Ealing 


Common is finished. Extensive sidings are being laid down at Mill 
Hill Park, at Gloucester-road, and at Parson's Green. The Harrow 
and Uxbridge Railway has been opened for traffic. The directors have 
not thovght it wise at present to exero:se the running powers to which 
the company is entitled. The directors have given notice, on behalf 
of the Somy ay: of a Bill enabling the company to apply to the general 
purposes of the company a portion of tke capital authorised by the 
company's Act of 1897 which is not required for the construction of 
the deep-level railway. Several important schemes will be submitted 
to Parliament adversely affecting the company. In view of the early 
adoption of electric traction, and the entire abolition of steam traffic 
upon tke railway, and the changes which will be involved, the directors 
have made several important alterations in the company's sta ff. 


Newoastle.—At the meeting of the Tramways Committee the 
acting general manager (Mr. T. P. Easton) presented a report relative 
to the estimates of working for the year ending March 31, 1906. The 
estimate s do not include the amount necessary for the maintenance of 
the track or the amount necessary for the payment of interest and 
redemption. Mr. Easton bases his calculations upon the present cost 
of working i. e., 63d. per car mile—which he acknowledges to be a 
high rate ss compared with other large towne, notwithstandiog the 
economies which have been effected. The average traffic receipta for 
45 weeks of the present year equal £3,660 per week, and Mr. Easton 
estimates the receipts for the ensuing year at £194 737, ix olud ing 
amounts payable by the Lighting Committee. The expenses are esti- 
mated at £116,265, leaving a balance available of £79,472. The sum 
of £10,121, representing the estimated expenditure prepared by the 
city engineer Mr. Edge) in his report for repairs and renewals to the 
tramway track, must, however, be added to the estimated expenses 
referred to above—namely, £115,265—thus making a total cf 
£125,396. This will reduce the balance to £69,341, out of which 
must be paid the sum of £67,142, being the city treasurer's estimate 
for the amount pecessary for the payment of interest and redemption, 


211 


This will further reduce the balance to £2,199. The total amount 
estimated for maintenance work, including the city engineer's estimate 
for.track repairs, amounts to £32,958. A long conversation ensued 
regarding the estimates, and ultimately it was decided to adopt them, 
along with tne suggestion of the city engineer and the estimate prepared 
by the city treasurer. The eut ject will in due course be brought before 


a meeting of the City Council. 


LIGHTING AND GENERAL. 


London County Counoll.—On Tuesday the Hampstead Borough 
Council received sanction to the borrowing of £4,535 for electric 
lighting purposes. 

Longton.—The output of electricity at the Town Oouncil’s works 
during the month was 15,220 units, being an increase as compared with 
last year of 7 per cent. 

New Issue.—The Electric Conversion Syndicate. Limited, are 
issuing 85,000 of the preference shares of the Durham Collieries 
Electric Power Company. 

South Metropolitan Electrio Light and Power Co.—The 
preference share register of this company will be closed as from the 
15th to the 28th inst. inclusive. 

London Gazette.—4A first and final dividend of 3s. 6d. in the E 
has been declared in the estate of Berjamin George Hedges, electrical 
engineer, 20, St. Luke's-street, Derby. 

St. Audrews. —Four arc lamps are to be erected in a central position 
as an experiment in street-lighting. Mr. H. Richardson, electrical 
engineer, Dandee, is to be consulted in the matter. 

Loughborough.—The engineer hss been asked to make enquiries 
for mannfacturers as to the cost, eto., in connection with his sugges- 
tion to letting motors and aro lamps on hire to consumers. 

Huntingdon.—The Town Council have an application for the 

rovisional order for electric light in the borougb, and have asked Mr. 
Waudle Stephens, of Stamford, to enquire into the matter and report 
thereon. 

Electrical Exhibition.—Particulara of the Oounty of London 
Electric Supply Company’s electrical exhibition to be held at 118 
to 122, Holborn, E. C., from March 20 to April 5 appear in another 
column. 

Telegraph Construction and Maintenance Co.— The directors 
propose to pay a dividend of 10 per cent. (£1. 4s. per share) in 
addition to the 5 per cent. already paid, making 15 per cent. for the 
year 1904. | 

Award.—We learn that Messrs. Brown Bros., Limited, 22-30, 
Great Kastern-atreet, E. C., have obtained for their Brown motorcar 
a silver medal for elegancy over 85 competitors at the Turin Motor 
Exhibition. 

St. James's and Pall Mall Electric Light Co.—The share 
transfer books of the company will be closed from Feb. 8 to 22, both 
days inclusive, preparatory to the payment of dividends for the half- 
year ended Deo, 31 last. 

Chelsea Electric Supply Co.—The directors have decided to 
recommend, subject to audit, a dividend on the ordinary sharea at 
the rate of 74 per cent, per annum for the half-year to Deo. 31, 1904, 
making 6 per cent. for the year, carrying forward about £1,170. 

Wakefleld.—The Oity Council propose to apply for sanction to 
borrow a farther sum cf £18 000 for the purposes of extensions in con- 
nection with the electrical undertaking. The appointment of a city 
electrical engineer in succession to Mr. Shaw has not yet been made. 

Birkenhead —The steady increase in the use of electricity in Birken- 
head is maintained. The Electricity Committee in their last report 
show that during the past quarter 272 555 units were consumed by 
717 customers, being an inorease of 50 535 units and 149 consumere. 

Smithfield Markets Electric Supply Co.— The directors propose 
to place SI. 500 to the general reserve fund, raieing it to £5,740; to 
add £1,000 to the depreciation fund ; and to pay s dividend at the 
rate of 4 per cent. for the year; carrying forward a sum of £1,659. 

Swansea Telephones.—There are now 980 subscribers’ lines in 
operation, and 173 orders in hand. Preparations are being made with 
reference to the proposed action to compel the National Company to 
grant inter-communication. Once the legal matters had been settled 
the case would be put down for trial. . 

Horsham.--The Urtau District Council have decided to apply for 
sanction to borrow £4 500 for electric lighting purposes. This amount 
includes £500 for free wiring purpcses and £1,000 for the cost of 
various extensions which have been already cariied out, bat which 
were not included in the previous scheme. 

Kensington and Knightsbridge Electric Lighting Co.—The 
directors recommend a dividend on the ordinary shares at the rate cf 
10 per cent. fer annum for the half-year ending Dec. 31, 1904, and a 
bonus of 2 per cent. for the year, making with the interim dividend 
paid on Aug. 1 12 per cent. for the year 1904. 

Bishops Stortford.— Copies of the objections made by the 
Biehop's Stortford and District Gas Company to the Council’s 
application for an electric lighting order were laid before the U, ban 
District Council at the last meeting, and it was decided to leave the 
matter to be settled by their parliamentary agent. 

Electrical Trades Union — At a meetirg of the Electrical Trades 
Unior, at Aston, on Feb. 2 a resolution was passed recording the 
meeting’s emphatic disapproval and condemnation of the employment 
of cheap labour upon the electrification of the London railways, 
eee it a possible source of very grave danger to the travelling 
public. 

London Branch.—Meesrs. John M. Henderson and Oo., of King- 
street, Enginecring Works, Aberdeen, have established an office at 
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26, Victoria-street, 8.W., where, we are informed, an engineer or 
representative will be available at all times for the transection of urgent 
and other business in London and district. The registered address for 
London telegrams is '' Cableways " ; telephone No. 431 Viotdria. 


National Telephone Co.—After paying the dividend on the 
preferred ordinary stock, a distribution at the rate of 5 per cent. per 
annum for the half.year ended Dec. 31 is declared on the deferred 
ordinary stock. The sum of £115,000 is placed to reserve and about 
£10,009 is carried forward. A year ago the dividend was at the 
um Me £110,000 was placed to reserve, and £10,500 carried 
orward. . 


Electric Lamp Tests.—In connection with the independent tests 
jast oonoluded by the Westminster Electric Testing Laboratory, of 
York-etreet, Westminster, we are asked to mention that the A. K. d. 
make (Electrical Company. Limited), which is a foreign one, comes out 
almost as well as the best English make, and infinitely better than the 
aversge make of the various manufacturers, The company also think 
that tne difference in price should be taken into acoount when ordering 
such goods. 

Gravesend.—At the adjourned meeting of the Gravesend and 
Northfleet Tradesmen's Association last week the proposition of Mr. 
Harrington of the previous week—viz., ‘That in the opinion of this 
meeting the Topoa of the Gravesend Town Oouncil to apply to the 
Board of Traio or powers to supply Northfleet without the consent of 
its District Council is inadvisable, and, while certain to involve the 
borough in heavy law costs, is without a reasonable possibility of 

esuccess ’—was carried, 

Willesden Polytechnic Electrical Engineering Society.—On 
Saturday last the third annual dinner of the society was held at the 
Horseshoe Hotel, under the chairmanship of Mr. Frederic H. Taylor, 
A. M. I. E. E. At the conclusion of the Dinner ee the annual 
report of the secretary, Mr. H. Drury, was , and this showed the 
most successful year the society had known. Many new members 
have recently been elected, and a lending library for technical works 
is now being organised by the committee. 


Danco. —Meesrs. Anderson and Munro, electrical engineers, Glasgow 
and Edinburgh, held their annual gathering and dance in the nio- 
chambers, Glasgow, on Friday last. There was a large company of 
employés and friends present, and many of the country foremen sent 
their good wishes for & happy evening. We are glad, in face of the 
many grumblers who made themselves heard recently, to note that 
it was remarked that not during the whole 65 years of the firm's 
existence had there bean one so satisfactory in every respect as 1904. 


Derby.—The Electric Lighting Oommittee in their report mention 
the following extras on the undermentioned contracts, and also the 
amount of architect’s commission—viz.: new battery-house contract 
(Messrs. Radford and Greaves), £24. 153. 10d.; switchboard platform 
contract (Mr. H. Vernon), £9. 4s.; turbine bed contract (Mr. E. 
Morley), £87. 14s. 3d.; architect’s commission (Mr. A. Eaton), 
£163, 6s.—total, £285. Os. ld. The above amount of £985. Os. 1d. 
X eee in the sum of £353,400 granted by the Council in May, 


Stoke Newington.—4A special meeting of the Council will be held 
to-night, in pursuance of a requisition, for the following pl sar guid : 
to consider the desirability of opposing in Parliament the London 
Building Acts Amendment Bill and the Bills of the Administrative 
County of London and District Electric Power Company and the 
Oharing Oross and Strand Electricity Supply Oorporation (Power 
Supply) and if thought desirable, to petitions in opposition 
thereto, and to give such direotions in connection therewith as the 
^ Qouncil may think fit. 

Municipal Telephones.—The official figures of the National 
Telephone Oompany, jast issued, show the progress of municipal 
telephones in 1904, The relative increase in the number of stations 
or working instruments for the year ended Dec. 31 is as follows: 
Glasgow—Oorporation increase 1,504, National 5,209; Portemouth— 
Oorporation 553, National increase 981 ; Swaneea—National increase 
708 ; 5 488. The grand totals at Glasgow are: National, 
17,227; ration, 12,156. The totals at Swansea are: National, 
2,548 ; municipal, 1,067. 

Bo'ness.—The installation of electricity for the lighting of Bo'ness 
was inaugurated on Feb. 6. The works, which are estimated to cost 
about £25,000, have been constructed by the National Electric Oon- 
struction Company, which have already fitted installations in Oban, 
Musselburgh, and other towns. The power station is situated in the 
centre of the burgh, near the docks, and cables have been laid through- 
out the burgh. The light has been running for some months by means 
of a temporary engine for the lighting of the new library, town hall, 
and infections diseases hospital. 

St. Annes.—Mr. J. H. Olothier, electrical engineer, in his last 
report, gives the following figures: units sold daring December, 
51,919 ; units sold to Dec. 51, 459,820; equivalent to 8-c.p. lamps 
connected, 16, 500; units sold per 8-c.p. lamp connected, 9:5; 
maximum load, lighting, 173:7 kw. ; ditto, traction, 100 kw. ; total 
number of consumers, 305. They had also received three applications 
for an addition of 100 8-c.p. lampe. Mr. Olothier says that the small 
total increase for the month is due to a decreased demand by the 
tramway company, and that the private lighting shows the substan- 
tial increase of about 30 per cent, 


Stepney.— The Borough Council have agreed to order an additional 
steam-turbine generator from Messrs. Parsons and Oo., Newcastle-on- 
Tyne, at £5,900, being about £877 less than the amount of their 
previous tender, This reduction is largely due to the fact that a spare 
armature was supplied with the turbine already delivered. The cost 
of providing the plant has been included in the estimate of £78,980 
approved by the Oouncil on Jan. 6, 1904, in respect of the extension 
of the system, The Council have also decided to borrow 23,700 for 


_ receiving apparatus at any point on the Atlantic, and by 
of the working of these stations during the last seven months, the 


providing further storage tanks, water-softening plant, artesian well, 
pipes, and pumps at the e'eoctrio lighting statior. 

X-Rays.—Mr. and Mrs, W. K. Vanderbilt have, it is said, after 
a successful cure of rheumatism by X-rays, founded and endowed a 
hospital in the Rue Leonard de Vinci, Paris, at a cost of £40,000. 
The building, which will be a model institution for treatment by the 
latest scientific methods and appliances, is practically complete. On 
the ground floor are the laboratories for the preparation of serum of 
various kinds and for other services. On the first floor are eight rooms, 
with 10 beds each. The hospital will be supported entirely by the 
founders, and the patients will be treated absolutely free of cost. The 
institution has been placed under the direction of Dr. Georges Gautier. 


Sydney (N.8.W.).—Mr. Sidney Smith, the Postmaster-General of 
the Australian Commonwealth, is about to promote the extensive use 
of Papi ds wires for telephone purposes. A test has 3 been 
made in this direction on the line between Geelong and Barwen Heads 
thus connecting the latter direct with Melbourne. The first official 
estimate of the oost of this connection was £400. It was then reduced 
to £252. Both estimates were conditional upon a payment of £168 
by the residents. The distance between the two points is 15 miles. 
By the utilisation of the telegraph wires the whole work has now been 
completed at a cost of £5, while the residents will not be asked to 
contribute one penny. 

Edinburgh.—The Town Oouncil have adopted a sugzestion by Mr. 
Stevenson, convener of the Electric Lighting Committee, to authorise 
the committee to undertake the testing of incandescent lamps for use 
in the city at a charge of 6d. per dozen. He explained that a large 
number of uneconomical lamps was being used in the city, and thus 
injustice was being done to the consumers. It was therefore proposed 
to set up a testing plant where wiring contractors could have their 
lamps tested and stamped, so that consumers might be satisfied that 
they were getting lampe sufficient to consume the current for which 
they were paying. The stamping would be optio aal. The committee 
has been empowered to proceed with the psinting of the power 
ye at Dewar-place and M’Donald-road at an estimated cost of 


Stock Exohange.—The Stock Exchange Committee have appointed 
Feb. 15 special set ing day for Bath Electric Tramways Oompany’s 
£135,000 44 per cent. first mortgage debenture stock. e committee 
have also ordered the undermentioned sesurities to be quoted in the 
official liet: Bath Electric Tramways Company's £135,000 44 per 
cent, first mortgage debenture stock ; Birmingham and Midland Tram- 
ways, Limited, £200,000 44 per cent. first debenture stock, redeemable, 
The committee have been asked to appoint a special settling day in 
Marconi's Wireless Telegraph Oompany’s further issue of 50,016 shares 
of £1 each, fully paid, Nos. 196,112 to 196,127 and 221,188 to 
251,127 ; and to allow to be quoted in the official list City of Buenos 
Ayres Tramways Company's (1904) 248,000 shares of £5 each, fully 

d, Nos. 1 to 248,000 ; and £174,000 4 per cent. debenture stock, in 
ieu of the shares and debenture stock of the City of Buenos Ayres 
Tramways Oompany now quoted. 


Battersea.—The Oouncil have been in communication with the 
London and South-Western Railway Company for some time pest 
with referenoe to the supply of eleotrical energy for the purpose of 
their electric installation, particularly for the vds Peeves supply of 
power at the Nine Elms yard. The compeny have now stated 
their willingness to take a air ban of electrical energy in the first 
instance for any purpose on their railway from points in Piough - road, 
Olapham Junction, Nine Elms, and New-road, and guarantee a con- 
sumption for five years of 200,000 units annum, as per terms 
agreed upon. The company may at a later date require a much lerger 
jen to be supplied. e electrical engineer is to prepare a scheme 
or the lighting by electricity of Nine Elme ward, inoluding provision 
for the supply of electrical energy to the Nine Elms goods yard of the 
London and South-Western Railway. Iu the meantime, however, to 
cope with the present demand of the company and as a matter of 
urgency, six double tariff meters are to be procured of the General 
Electrical Company at a cost of £78. 


Maroonis Wireless Telegraph Co.—The directors in their 
annual report, to be presented at the annual T general meetin 
of the compapy on Feb. 16, gives some interesting details of the wor 
carried on at their various stations. They consider that as a result of 
Mr. Marconi’s experiments the company is now in possession of all the 
data necessary for the equipment of stations for good commercial work- 
ing between Eagland and the continent of America, and a new station 
embodying the latest improvements equipped on a commercial cale is 
already nearly completed in Canada. The question of a site for a new 
station in Great Britain, for which the greater part of the machinery 
has already been ordered, is still under consideration, Reckoning the 
total number of words transmitted per year at the rate of only 15 
words & minute, for 10 hours a day for 500 days, it is estimated that 
two wireless stations should earn, after deducting land charges, 
about £56,000 per annum. The stations already equipped at 
Poldhu, Oornwall, and Oape Ood, Massachusetts, are being re ly 
employed for transmission of messages to ships fitted with long. pire 
e results 


directors are confirmed in their belief that the new stations will afford 
a satisfactory service between England and the continent of America. 
Reference is made to the company’s agreement with the Post Office, 
War Office, and Admiralty, and details are given of the gos 
stations which have been equipped in Canada, Newfoundland, Italy, 
Holland, and Chili, showing that the company are making satisfactory 
rogress in all parts of the world. The accounts for the year ended 
Bopt. 50, 1904, show an increased profit on the year's working, the net 
profit for the year ending Sept. 30, 1904, being £12,681. 5s. Id., as 
against £10,607. 7a. 8d. for the year ending Sept, 30, 1903. Full 
particulars of the report and account are given in another column, 
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Electrical Exhihition.—A two weeks’ electrical exhibition will be 
“held next month in the new department of Messrs, B. Stephens and 
Sons’ foundry, top of Tuckingmill-hill, by Ed:nundeon’s Electric Oom- 
pany, the owners of the Camborne-Redruth eleotrio works. We 


for power plants: Baboook and Wilcox, Limited, for H. M. 

Pembroke, end Gosport and Fareham tramways; Belliss 
and room, Limited, for their Ledsam-street works; uks and 
Oo., for H.M. Dockyards, Ohatham ; Eleotrio Coostruction Company 
(two) for H. M. Dockyards, Gibraltar; Miri lees-Watson Oompany, for 
Pertick Electricity Works ; Orompton and Oo., for Ultadunga Btation, 
Oaloutta ; Earl ot Ross!yn's Oollieries Company, Limited; Sharp and 
Sons, Baltic Sawmills, Dartfotd ; Busbridge and Oo, paper makers, 
Kent ; and other private firms. j 

Dublin. —The Oouncil have adopted a report of the committee of 
the whole house upon the reports, etc., in connection with the electric 
lighting scheme, recommending the Oouncil to retain control over the 
electric lightirg undertaking and the working thereof; also that the 
committee undertake no further or additional constraction works until 
the consulting engineer has reported that the works covered by his 
agreement with the Corporation of e 22, 1899, have been hnally 
completed, provided that the Lighting Committee be at liberty to carry 

out all necessary services’ work in connection with the giving of 

: supplies to new consumers, and the extending of the existing distribut- 
ing mains where necessary within the present area of supply, and where 
there is statutory obligation to give such supply. 

Football, —On Feb. 1 a return match was played on the ground of 
the Readiog Football Olub, at Elm Park, between the Reading Oor- 
poration Tramways ahd the London United Tramways. There was a 

attendance of the public, together with many members of the 
rporation, and a well-contested game ended in a win for the Reading 
men by six goals to nil, Unfortunately, the goalkeeper of the Londoners 
met with an accident, fracturing his kneecap and necessitating his 
being taken to the hospital and a substitute put in his place. In the 
evening both teams were entertained by Mr. Councillor Bull, chairman 
of the Tramways Committee, and a very succeesfal smoking concert 
concluded the evening. The above is the fourth match played with 
the London United Tramways Company, each club previously winning 
gemes on their own ground by three goals to two. 


Stretford.—The additional plant recently installed at the Council 
station will give the necessary current for electric lighting extensions 
and for the proposed tramway to Chorlton-cum-Hardy. large 
number of houses in the district have already been wired, and a pro- 
visional arrangement has been entered into between the Trafford Park 
Electric Power Company and the District Council of Stretford, b 
which the electric lighting in the residential portion of Trafford Par 
is now undertaken by the local authority. Provision has also been made 
to supply the southern tramway extension to Urmston whenever it 
comes into operation. The total cost of the additional plant is £6,500, 
and the Council's installation down to date has cost £42 000. The 
Electricity Committee have finally recommended the Council to reduce 
. the charge for electric light to private consumers from 6d. to 44d. per 
unit. 

Glossop.—The Guardians have been considering what it would cost 
. bo fit up the workhouse buildings with electric light. It appears that 
for the workhouse proper there would be required 49 8-c.p. lamps, 
. 29 16-c.p. lam pa, and 83 switches, For this portion of the work the 
cost would be £75. 6s. For the tramp ward five lights would be 
required, and the cost would be £6. For the infirmary they 
wanted 32 8-c.p. and 27 16-c.p. lampe, two pulley fittings, 59 switches, 
eto., the cost of which would be £50. Owing to the distance of the 
buildings from the nearest underground cable, the Urban Electric 
Supply Oompeny, Limited, ask the Board to pay a rental of 22s. per 
quarter for the portion of the underground cable required. The total 
amount of the estimate for the work is £130. 12s. The question of 
the desirability of installing the electric light or otherwise has been 
left in the hands of a committee, consisting of Messrs. Furniss, Row- 
bottom, Hyde, T. Waterhouse, S. Gregory, J. Malkin, E. Waterhouse, 
and the chairman. 

Lancaster.—The Lancaster electricity works were inspected by 
the members of the Oorporation on Friday afternoon in response to an 
invitation given by the Mayor in his ospacity ss chairman of the 
Electricity Committee. Mr. Tester, the electrical engineer, and his 
assistants conducted the party over the works. Representatives of the 
British Westinghouse Company, the chief contractors, were aleo present. 
The station contains four engines and dynamos, two of 300 kw. and 
two of 200 kw., each engine capable of running at 300 revolutions per 
minute. There is a condenser.with a 25in. vacuum fed from eold. 
water tanks outside the station for each engine. A travelling crane 
capable of lifting 15 tons has been erected for use in case of repairs to 
the Sacr ey. and as the flywheel of one machine weighs from four 
to five tons, it is conceivable that some such provision is an absolute 
neoessity. In the evening the members of the Astronomical and 
Scien Society, the science elasses at the Storey Institute, and a 
large number of townspeople visited the works, 

Liverpool —The accounts of the Corporation electric supply depart. 
ment for the year ending Dec. 31, 1904, show, inter alia, the following 
particulars of expenditure : 5 of electricity—coal, including 
cost of unloading, eto., £36,012 ; oil, waste, water, and engine-room 
stores, £6,198 ; wages at generating stations, £15,082 ; engines, boilers, 
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d: namos, transformers, etc., £8,898 —total, £65,192 ; distribution of 
electricity—wages, £1,746 ; repairs and maintenance of mains, £1,720 ; 


irs and maintenance of meters, £516; repairs of machinery at 


distributing stations, £769—total, £4,752 ; rente, £1,990 ; rates and 


taies on buildings, plant, eto., £14,441; management expenses, 
£11,455, including of engineer's department and clerical staff, 
£8,273 ; special charges, £1,967 ; amount written off for bad debts, 
£113. The income was as follows: sales of electrical energy for 
lighting and power, £155,651; sales of eleotrice] energy for publio 
street-lighting, £2,371 ; sales of eleotrical energy for electric tram - 
ways, £91,674; rental of meters, £2,326; Allerton installation 
PUT £29; rents of property, 2660; manufacturing account, 

Elland.—The combined refuse destructor and electricity works of 
the District Council were opened in October, 1905, with 27 consumers, 
representing an equivalent of 2,191 8.o.p. lamps. By January, 1904, 
the consumers had increased to 39, representing 2,855 8-c.p. lamps, 
with 7 h.p. in motors, the units sold during the latter month amount- 
ing to 5,641. On Deo. 31, 1904, the consumers had risen to 97, and 
the units sold during the month to 9,255, there being connected the 
equivalent of 53:50 8-0. p. lamps and 72 h. p. in motors. The total 
units sold for the 12 months ended Dec. 31, 1904, was 46,054. In 
November, 1904, the destructor was shut down owing to there not 
being sufficient refuse; but in the months from January to November 
2,621 loads of refuse were destroyed, together with 6794 loads of slndge 
from the sewage works. The works’ costs show that the oaly fuel 
used, except, of course, the refuse and sludge named, up to the time 
of the destructor being shut down in November, was the small quantity 
required on the stand-by boiler while the destructor was cleaned out 
atr intervals during the 11 months, and the cost of this fuel 
has only amounted to '07d. (rö od.) per unit sold. Daring D.cember 
the current has been generated from iuel alone by means of the Babcock 
boiler, but the cost of such fuel has amounted to less than 4d. per 
unit sold, or 43d. The oil, waste, and cther stores for the 12 months 
have cost ‘06d. per unit sold, while there has been no money expended 
on repairs. The w of mansgement and eleotrical staff have 
amounted to nearly 11d., or 1°41d., per unit sold. The cost in men's 
wages destroying sludge and refuse has been Od. per ton. The 
revenue, at 2d. per unit for power purposes and 4d. per anit for light- 
ing purposes, the prioe now in force, will amount to about £750, und 
1 7 N of the department only amount to about £290 for the 

months, 


South Africa.—We are indebted to the British South African 
Export Gazette for the following particulars of electrical undertak- 
ings in South Africa. The Oorporation of Pretoria have now com- 
pleted the purchase of the electric lighting company’s property, the 
shareholders having consented to accept the sum of £116,000 in 
5 per cent. bonds, which works out at £1. 2e. for each EI share. As 
already announced, considerable extensions are contemplated, for 
which the necessary fands are to be raised by loan. In the meantime 
a reduction in the cost of current is announced, lighting being now 
charged at le, per unit and power 5d. and 6d. according to circum- 
stances. No rent is likewise char for a single meter. The 
Potchefetroom Oonsumers’ Electric Light and Power Oompany, 
Limited, have recently accepted the offer of the Town Oouncil to 
purchase their undertaking for £6,000, which places the Oonncil in a 
position to realise their scheme of an installation abreast with the 
requirements of this progressive town. The company’s plant is small 
and its capacity limited, and it is intended to retain it only as a 
stand-by, and to erect an entirely new equip ment on a scale anewering 
to the town's actual needs An expenditure of £10,000 has been 
mentioned, but the plans have to be drafted, and when a complete 
survey is made, and a reckoning taken of future contingencies, 
it is Moo able that the outlay of a much larger sum will be 
decided npon. After having considered a number of offers from various 
bodies and firms, includiog that of Messrs. Harris, Lee, and Oo., of 
Johannesburg, the Streets and Public Works Committee of the 
Mafeking Town Oouncil have recommended that of Mr. J. Addison, of 
Kimberley, for acceptance, subject to a proper agreement being drawn 
up. The terms are roughly as follows: Mr. Addison to have the sole 
right to lay down plant for the supply of electricity and erect lines 
and appliances, and to supply and erect works and material for a 
period of seven years, atthe end of which the Oouncil to have the 
right to purchase the undertaking at a valuation plus 15 per cent. If 
not , an extension is to be granted for a further period of 
10 years, at the end of which the Council are to have the same right 
of purchase plus 5 per cent, It is provided that should the works not 
be commenoed for six months, or the supply within 18 months, the 
concession is to be considered as lapsed. The Oouncil is to furnish the 
site for the erection of the power station at a reasonable rent, and also 
defray the cost of the current for the publio lamps, the ooncessionee 
bearing the charges of erection and maintenanoe of the lines, Pa 
and lamps. The Oouncil will ereot the fittings in the town hall, the 
concessionee supplying the current at the reduced rates for the public 
lighting. The system is to be a two-wire continuous 200.volt, and 
the generation Lares or oil, the lines being overhead and bare oon - 
ductors used. e charges for current are: for lighting, 1s. 6d. 
Board of Trade unit, with a meter rental of from 2s. to 7s. per month ; 
for power, heating, cooking, ventilating mills, eto., 25 per cent. less. The 
minimum charge for current to each consumer is 5s. per month. Orders 
for the neoessary material ae Aes expected to be given out forthwith. 
The concessionaires of the Boksburg lighting scheme are Messrs. E. H. 
Gellender and Oo., electrical engineers, Germiston, who have, we learn, 
already placed most of the orders for the plant. These include boilers 
by Messrs. Davey, Paxman, and Oo., Limited, and Messrs. Marshall, 
Sons, and Oo., Limited, and two a geris ye by Messrs, Belliss 
and Morcom, Limited, The General Electric Company supply the two 
100-kw. sarge Fh brea The system adopted is the three-wire, 
direct current, volts pressure across the outers, the voltage to oon- 
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sumers being 250. Street-lighting will be by 12 aro lampe and 30 | 9089. Improvements in electric meters. The British Thomson - 

incandescent lamps. The cost to the consumer is fixed at ls, per unit. Houston Company, Limited, and Frank Holden, 83, Oannon- 

It is expected that the plant will be in operation by April next. street, London. 

2040. Improvements in windings for dynamo-olectric machines. 
The British Thomson - Houston Company, Limited, 83, 
Oannon-street, London. (The General Electric Company,’ 
United States. ) 


223264/04. Improvements in centroliers for electric current. 


PROVISIONAL PATENTS, 1905. 


JAN. 30. N a J eae 55, are ine: re 
111 eredi tue t rr u (The Voltage Controller Company, Uni tates. te 
lamps, particularly those whose 5 x applied for under Patents Rule 9, Oct. 17, 1904.) (Com- 


are beyond 
reach ef hand. William Pare, 11, Burlington-chambers, 
New-street, Birmingham. 

1799. Improvements in electric are lamps. Joseph Devonport 
Finney Andrews, 2, Park- 5 East Sheen, London. 

1820. 8 in or relating to electro-dynamio trac: 

tion systems. Julien Dulait, Oonstantin Zelenay, and 
Léon Rosenfeld, 111, Hatton-garden, London. (Complete 
specification. ) 

1837. Improvements in the electrelytic production of metallic 
sheets, tubes, wire, strip, or the like. Sherard Osborn 
Oowper-Ooles, 4. South - street, Finsbary, London. 

JAN. 31. 

1868. A new or improved method and arrangement for 
enclosing cables, electric wires, or the like. Heinrich 
Roener, 5, Oorporation-street, Birmingham. (Oomplete 
specification. ) 

1868. Improvements in electric lampbholders and the like. 
August E:kstein and Albert Julius David Krause, Peel 
Works, Adelphi, Salford. 

1874, 5 in apparatus for regulating variable- 

transformers. Francis Lydall, Queen Aune's- 
niet iy Broadway, Westminster, don. 

1876. Improvements in 5 oontrolling the working 
ef electrically - cars. Francie Lydall, Queen 
Anne’s-chambers, Brocdwas, Westminster, Londen. 

1878. Telephony. Edward Alexander Buell, 65, Ohancery-lane, 
London. (Complete specification. ) 

1886. Electric system ef fog signalling. Alwyn Bruce Dawson- 
Moray and John Ffrench Fitzsimons, 5, Marshall-street, 
Golden-square, London. 

1891. Improvemonts in contact breakers of induction coils. 
Mortimer Arthur Oodd, 9,  Ellissombe-road, Charlton, 
London. 

1918. Electric railway system. Frank ay ees Kinsman, 23, 
Southampton buildings, Ohancery-lane, London, (Complete 
specification. ) 

1919. Brusb-holder dynamo electric machines. James 
Burke, Birkbeok Bank-chambers, Southampton-buildings, 
Ohancery-lane, London. (Oomplete specification.) 

1920. Laminated cores for dynamo-electric machines. James 
Burke, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London, (Complete specification. ) 

1921. Dynamo-eleoctrio machines. James Burke, Birkbeck Bank. 
chambers, Southampton. buildings, Obanoery-lane, London. 
(Complete specification. ) 

1943. An improved suspension device for electric lamps and 
the like. August Günther, jun., 6, Lord-street, Liverpool. 
(Complete specification. ) 

1951. A new or improved system of automatic block signalling 
for electric railways. Fitzhugh Townsend, 18, Buck- 
ingham-street, Strand, London. (Complete specification.) 

290824/04. Improvements in the means for the mutual eleo- 
trical control of oppositely rotating members of 
turbines. John Hubert Davies and Max Blieden, 1, 
Qaeen Victoria-street, London. (Date applied for under 
Patents Rule 9, Dec. 30, 1904. 

Fes, 1 
1966, tapia in or appertaining to mechanically or 
electrically propelled road vehicles. Joseph William 
Allison, Palatine-chambers, Market-street, Halifax. 

1968, An electric carrying lamp. Frank Greig Bucher, 57, West 
Nile-street, Glasgow. 

2004. Improvements in or relating to electric vapour lamps 
5 saana arc lamps. Oharles Orme Bastian and 

rge Oalvert, Birkbeck Bank-chambers, Southampton- 
bal ings, Chancery- lane, London. 

2014. Improvements in or relating to electric distribution 

systems. Alfred Julius Boult, 111, Hatton-garden, London. 
(Jastus Bulkley Entz, United States.) (Complete specifica- 
tion.) 

2010. Improvements in or relating to brush-holders for 
electric es or motors. Laurence Oheckley Barker 
and John Wesley Burleigh, 111, Hatton-garden, London. 

20229. Improvements relating to electric accumulators or 
secondary batteries. Vickers, Sons, and Maxim, Limited, 
and Robert Frederick Hall, 7, Southampton - buildings, 
Chancery-lane, London. 

2080, Improved methed and means for eliminating or reduc- 
ing the influence of disturbing currents on telephone 
circuits. Oharles Mark Jacobs, Birkbeck Bank-chambers, 
Southampton - buildings, Ohancery-lane, London. 

2088, A mechanically operated  eleotrio switch. Stanley 
Matthews, 4, South-street, Finsbury, London, 


plete 5 
993265/04. Improvements in electricity transmission systems. 
Philip Middleton Justice, 55, Loni lane, London. 
(The Voltage Oontroller Company, Uni States.) (Date 
applied for under Patents Rale 9, Oct. 17, 1904.) (Oom- 
s ete specification. ) ) 
| Frs. 2. 


2066. Improvements in automatia controlling apparatus for 
operating electric switches or cut-outs. Oharles Mark 
Dorman, Reginald Arthur Smith, and Herbert George 
Baggs, Ordeal Electrical Works, Salford. 
2008. Improvements in brush -holders for dynamo-clectric 
machines, John Wesley Burleigh, Norfolk House, Norfolk- 
street, Strand, London. 
$108. Improvements relating to intercommunication telephone 

systems. John Young, "398, High Holborn, London. 
2113. Improvements in combined ovorload and reverse current 
electric cut-outs. The British Thomson - Houston Oom- 
peny, Limited, and Edmund Basil Wedmore, 85, Oannon- 
street, London. 
9116, Improvements in alternating-current motors, Valere 
Alfred Fynn, 18, Southampton-buildings, Ohancery-lane 
London. 

Frs. 3. 


2159. An antomatio electric portable signal, Henry Wallace, 

10, Rosenau-road, Battersea, London, 
217%. Improvements in or relating to electric traction 
systems. Wilfrid Swanwick Boult, 111, Hatton-garden, 
London. 
2189. Improvements in single-phase inductien motors. The 
Akt.-Ges. Brown, Boveri, und Oo., 46, Linooln’s-inn-fields, 
London. (Date applied for under Patents Act, 1901, 
Feb. 4, 1904, being date of application in Switzerland.) 
(Complete specification.) 
2183. An improved form ef contact breaker for induction 
coils and the like apparatus. Alfred Henry Avery, 
Fulmen Works, Park-street, Tunbridge Wells. 
2199. Improvements in starting switches for electric motors. 
Walter Angove Olatworthy, Alfred Holmes, John Henry 
Holmes, Leonard William Holmes, and Elwood Holmes, 
47, Linooln's-inn-fields, London. 
$194. Improvements in inspectien boxes for electric light 
leads and the like. James Wenham, 115, Oamon-street, 
London. 

Fes, 4. 


2964. Improvements in and connected with means for gene 
rating electricity from heat. William Anthony Turner, 
14, Coleman - street, London. 

$900. Improvements in the construction of spring jacks for 

telephone switchboards. Siemens Bros. and Oo., Limited, 

Birkbeck Bank-chambere, Southampton-buildings, Ohancery- 

lane, London. (Siemens und Halske Akt.-Ges,) (Complete 

specification.) 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published Feb, 23, 


1904. 

135. Alternating-current generators and motors. ani. 

2066. Electric receiving apparatus for telegraphic and other 
purposes. Armstrong and Orling. 

2006. Apparatus for use in the distribution of alternating 
currents. Berry. 

2277. F low-water alarm for boilers and the like. 
ugrue, 

2471, Electric alternating-current machines, Latour. (Date 
applied for under International Convention, Feb. 2, 1903.) 

2580. Means for rectifying alternating current. Weintraub. 
2908 applied for under International Convention, Feb. 2, 


2734. Eleotric telegraphy. Guati. 


3000. Controllers for electric motors and other apparatus, 
Laird and Todd. 

3244. Induction transformer for wireless telegraphy reoceiv- 
ing stations. Ducretet. 

9460, Circuit breakers and indicators for use with electrie 
alternating currents. Andrews. 

4176. Multiplex telegraphy. Field. 

4512, Generating electricity by the use of moist chemicals 
which are mechanically pressed upen mine, Nehmer, 

6748. Electric switches, Gore. 
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0 and oil pendants, and the like. 

anders. 

8714. Electric switches. Gore. 

18329. Speed control of high-pressure electric motors. Boult. 
(De Kandó.) 

12707. Process for the production of electrical resistance 
bodies from amorphous or orystalline carbide of 


silicon or boron, or of silicon or other like suitable | 


materials. 
Prometheus G. m. b. H 
18729, Electric railways and motor vehicles therefor. Sayer. 
13483. Combined electric regulating and measuring apparatus. 
Fauvin, Amiot, and Oheneanx. (Date applied for under 
International Oonvention, Nov. 28, 1903.) 
15809. Conduits for underground electrical wires or cables. 
Stone and Fenwick. 
184828. Electric automatic block signal and safety systems. 
21138, Electromagnetic therapeutic apparatus. Bachelet. 
1963.) applied for under International Convention, Oct. 2, 


os aa (Ohemische Elektrische Fabrik 


$1580. Contact devices for eloctric clocks. Gustafson and Oarl - 
stedt. (Date applied for under International Oonvention, 
Oct. 8, 1903.) 

22171. Electric switohbeards to protect persons from injury. 
Eiektrizitäts Act.-Ges. vorm. W. Lehmeyer und Co. (Date 
applied for under International Convention, Deo. 31, 1903.) 

23000. Methods of inoreasing the effective radiation of 
electromagnetic waves. Stone. (Date applied for under 
International Convention, Oct. 30, 1903.) 

24470. Gas or vapour apparatus for electric lighting, rectify- 
ing, and other purposes. Hewitt. (Date applied for 
under International Oonvention, Nov. 24, 1903.) 

26887. Apparatus for indicating the presence of faults and 
the like in three-phase electric oirouits. MacGahan. 
ang applied for under International Oonvention, Jan. 20, 


26915. Electrodes for aro lamps. Dempster. (Date applied for 
under International Convention, Dec. 10, 1903. 

26916. Aro lamp electrodes. Steinmetz (Date applied for under 
International Convention, Dec. 10, 1903.) 

$6918. Arc lamps and electrodes therefor.  Hürdón. (Date 
applied for under International Convention, Dec. 10, 1903 ) 

26919. Aro light electrodes.  Hürdén. (Date applied for under 
International Oonvention, Dec. 10, 1903.) 

98349. Generation and distribution of electricity. Dixon. 

$8467. Electric incandescence lamps. Thompson. (Deutsche 
Gasglühlicht Act. -Ges. Auergesellechaft. ) 

28543. Electric junction and line boxes. Manquais. 

$8554. Thormoeleotrio couples. Boult. (Hoskine.) 

29608. “Electric candie" lamps. Regnurt and Hunter Electric 

` Candle Lamp Company, Limited. 

$8629. Drop signals or annunciators for central tolephono 
stations and so forth. Birnbaum. 

$9722. Electric incandescent lighting devices. Schwabe. 

$8793. Electric incandescent lighting devices for shop windows, 
show-cases, and the like, Schwabe. 

$9724. Electric incandescent lighting devices for billiard 
tables, exhibition tables, sale counters, and tho like, 
Schwabe, . 

$5969. Galvanometers. Richard. (Date applied for under Inter- 
national Convention, Feb. 3, 1904.) 

29054. Electric incandescent lighting devices for pictures, 
musio desks, writing desks, pianofortes, and the liko. 
Schwabe. 

29059. Eleotrio ignition plugs for internal-combustion engines. 
Har l py applied for under International Convention, 

y 

29933. Low-tension electric ignition devices for internal-com- 
bustion motors. Albion Motorcar Oompany, Limited, and 
Murray. 

28310. Electrical dumb - bells and similar appliances for 
physical exercises. Loebl. 

£9347. Electric transformer. Stern. 

99428. Automatic photographing telegraphs. Ribbe, 


—— 
COMPANIES' STOCK AND SHARE LIST. 


Name. Ex Last price 


Commereial and Industrial.— £ £ 
Alliance Eleccrical Oo., 6 oani CWn. ic 84 gren Hm . 
Aron . Meter A o. Cum. 00 1 15/30 G16 
British Insulated and Hetty Oabl Cables rond. 1. 100,000 dE. 

— —- per cent. Cum. Pref. 1-100, 000 - VV 5 
— — 44 per cen A Mertens Debe „„ 100 
British deu TE C HOUR OG Oo. , 44 per pde lst Mort. Deb. * vo 


275,001-575,000 ...... e . . . B = 2 
— | cent, = Stock exa Lada a " 7 
— . VULL, O DOS UGV. A EUEs aooo ao ao eas ns am ns er =. 211 : 7 6 
Non, Cum., 6 per oent, acht 


— cont. Deben ae Sc 3 100 . 
. m m ms m as 100 7578 


Name. Amount Tast price. 
£ £ 
Oallender's abe, Debentures JJ EA CA NA aaa eae wo = 0 
— — per cent. Pref. „ CED 6 O es 0 O 9.0 0-0 9.0 %%% „ b = 
Orom and (o... = 221 
—5 t$. Debentur ess cero roro ..100 = 9598 
Bison a Swan An Unitec, aa Shares, raii Cus persian: . Du Sam rn 
" Shares, 01 OO ao os t b eue * 
— — per cent. Deleaéute — ————— — e — 
—— 4 per cent. Deb. Stock, Red. 4 2 ͤͤy. =æ 7.82 
Neotrie Non. 1 to 112,100 .. , 2 = Ji. 
7 per cent. Cumulative Pre... me = 
— å per cent. Perp. ist Mort. Deb. æ N- 
— ee Gene ane (1800) 705 908 pole Deb, Btook, Pref. . m = 94-10 
cen a > 
per cent. ost De Deb. Rack „„ 100 — 81-96 
W. T. el ocak Protar Works, Ordinary ............ «s. D m 11 
— — 41 per cont, Preference .............. eee PEE E 
—— 44 per cent, Debentures ............ ..10 . 1101 
India Rubber, Gutta Percha, * Telegraph Works...... 10 . 1516 
—  ÁÉ per ' cent. Debentures...... esee seen .. ~ 100 .. 399-108 
Parker, Thos., Limited, Ordinar gg . — 10 — 10.10 
Tel Construction and tenanoe........ e ee as — lB . 38.40 
— 6 por cent. Ce» ao as ep CO GaP om om om ep GO 0m OD a = 00 — 1014-1034 
Eleetrle Lighting and Supply.— | 
Bournemouth and Poole, Ordinary. . . „r ~ 10. 12.121 
— hd per cent. Oum. Pref. 501-15,000 .......... 10 . 10 
per cent. Oum. Second Pret, 15,001-22,500 ..— 10 = -12 
r oent. Debenture Stock. Rod. = 100 . 104-106 
Bromley t) Electric t and Power Oo. .......... 6 .. 49 
Brompton and , Ordinazy............ eee - 2, 0. 104-11 
7 t. Prefereno oo 222 · 5 101-102 
Oaloutta F Hani Oorp., Ordinary, Nos. 1-60, 000 4 d ot o 
 — on. 9 "OV oocc00200902590292909929900299069 = 
Py ee ee - WEM 
c Bu ; per cent. Guar à 
d Strand, N D 5 — 8488 
— ? nt. „ % „ „6% 66% % % %% % %%% % % %—-edts c „ „ „„ „„ „ „% „ „%% „%% „ „% „„ „6 6% „%% ee 
e ot erraking (ps b. Bee 1 4000 6 Lal an 
40,001.80. ö ³˙ usc Ran Fav wins . . 415 16-5 1/16 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 101-103 
Chelsea Electricity Supplß ß ꝝꝛ “a z ern 
rA cent. Debentures ............ eee nen mash) = 12120 
Olty on, Ordinary „ 2 0 %% % %%% %% %% % % % % %%% %%% „%% „%% 0 Ó 08 9.8 des a * 
l per cent. Cumulative rièra ————( — 10 . IAE 
== 5 per cent. Debenture Stock 100 . . 
per cent. 2nd Deb. Stk. m Certs. (all pal) - 100 .. 102-104 
County yunty of on Electric Supply, Ordinary .......... 10 . 9 
—— 6 per cent. Cum. Pret „ PL S MENSUES RUP 10 . 12 
——— 44 per cent. Debentures Prov. Gerte. All pd. Rd. 100 .. 1021 
— à per per cent. 2nd Debentures Prov. Certe. ........ 10 .. 108-111 
— Electrict r Ordinary, 1-50, 000. 6 “64, 
é 6 per cent. Cum. Pref. E. "M NES 
a cent. First Mort. Deb. .................... =æ 106-1 
Neotrio Tractn. Oo. of Ausb., Ld., . luos 6 » a 
——— D. per cent. haat Devon "arm bee — 9" is 
Folkestone Electric Supply Ltd. Nos. 1-10,000.. 5. 95 
44 per oent. Deb. Stock, Red. .. .. .... .....- — 1 100 xd 
Havens eae deg pa ed 078. i : 1.15 600 8 W — 
ove Ligh Ord.. 1 TP e 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 1510 


Kalgoorlie Electric Power and ' Light ng, Limited, 6 per 


PRO ary Pref. odds Heo. LÀ. Lid. es.9909 i 21,000 i am ei 
Us ec. Ord., 
Kensington $ ‘aad 3 . — and Notting Hil 1,4 per 
ure Ntock Rll... ~ 10 œ 102.1% 
Kiddorminster MD Dist. Elec. Lighting and Traction, Pref. 10 . 93-104 
London Blectric, Ordinary .................- eere ren — 5 — 2423 
—— 6 per cont, Pre. . 2. 6 =» 83 Si 
—1 dent. 1st Mortgage Debenture Stock, Red... 100 - 96 
Metro €*990909€90999009000«0€009090000890020€96 9.0 10 X = 18.1 
— fo cent. Mortgage Debenture Stock . ..M0 — 101 
5 F Centers wed —À ad n r^ 
cent. Mortgage Debenture, Red. ........ = 
Midland Electric Power Dis., Ld., 44 p c. "Ist Mort. Deb.. 100 — 
E Elect: tric Supply, Ordinary ...... a : m 0 
Notting Hill Electric Ligh J áO— va . 14-15 
per cent .Firs Mord Debs Nos. 1-600 (Reg.) .. 100 107300 
Oxford Electric, Ordinary, 1-96 ana 4C 14, 510. 0.080 %% ^9 ms 6 a at 
Royal Re dend. Debenture Stock Li per cent. First 100 e , 
Oom ontreal 4) per cen 
Shares Dibentures :. eerie - 100-104 
Smithfield Markete Electric 8 Led., Ord., 1-12,000.. 8 — 
cent. Debenture c RA RÀ om SE na & m 
South Metropolitan Electric Light and Power Co., Ord... 1 * 
per cent. Cum. Premnmn ia 1 ifie 
——— 43 per cent. rae DDP 100 .. 
— Ditto, June; i „ ao 
di. James's and Pall ra Ordinary, i0l- 0,00 5 = H4 
— pet om cent icy o-009900«5099900909 69 QU && no as =U - 2100 
E o Bu Ordinary, 8-30,007 ........ is 
= D per cend. ulaiive Preference, 9980 Ul 801000 6 a 5781 
Westminster, Ordinary f, . coe oo eases es ee mee wwe D — 155 
Heetrie Tramways.— 
—— 5 per cent. Cum. Pref., 1-60, O07 8 53 
PP ·wm- . XrLr*ĩͥ lx. bane a's 6 .. 83 b 
Permanent ô — cent. Debenture Stook, 1888 .. 100 . 140-1 
Auckland Elec. Trams., Ld.,5 70 d. ni or Deb. Stk., Red. 100 — 104-105 
Barcelona Tran ways Limited 00 Lun eese es . 10 112-121 
5 per cent. » 1-10,000 .......... 10 94-10 
5 per cent. De 110 hh „„ 100 on 99-108 xd 
—— 4 per cent. sb, Red. Deb. Btock n. 100 .. 85.100 xd 
Bath Elec. Tramways., Ld, Pref. Ord. Bhs., 75,001-150,606.. 1 .. 11/16-13/16 
—— 5 per cent. Cum. Pref. Shares, 1-59,304 .......... 1 .. 15/16-11/16 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 On lle 
Blackpool and Fleetwood Tramroad ............ = a. wee 10 a 153-15 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 me... 6 = (14-13 
—— 5 per cent, Cum. Pret., Nos. 1 15,000 Sassaresi vs 5 — 
per cent. Deb. Stk., Red., Prov. Certs. ali pd. 100 æ 9498 
British Atish 00 umbla Electric Railway Oo., Ord. Def. ........ 100 .. 100-103 
=m Ord Prof. ³˙ AAA ꝛĩÜ . ð nado xd aen .. 100 . 100-103 
Non. Cum. 6 per cent. Pref. .................. 10 . 40-104 
Z 44 per cent. 1s Mt. Debe. Nos. 1-6,850, of£40each 40 — 1021 pe 
Ai per cent. Vancouver Power Deb. ............ 00 — 97-100 
British Eleotric Traction Ord. 1-300,000 & 60,001-90,000 10 14.11 
—— 6 per cent. Om. PL, SO 01-60, KATEN 10 — uii 
——= D per cent. 5 tual Debenture Stock . 100 . 119-181 
— — 44 per cent. 2nd Deb. Stock ................ 100 
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Amount 
Name, gr Last price. Name. paid. Laat pies 
8 8 
Oldham, Aston, and Hyde Tramway, Ordinary........— 10 = . 
Buenos Ayres and Belgrano Tram. Ord., 1-100, 000 = 5 * 33-45 — 8 per cent. 8 ^ oe n Oe 9090906 €0 60 99 „ te 10 oe 97.85 
4,5 Per cent, Om. Pf.,1-40,000.......0. 8 64 Perth Bloc. Tramways (W. A. ) ö per cent. 1 Mrt. Deb. Sk. 100 = 102-105 
'B' 6 per cent. Om. Pf., I- N87, 5000 6 ~ 88 03 Potteries Electric Traction, 20, 00 1-40, 00 1 10 a 8. t 
D per cent. Deb. Stock, Red. Ge eo 00 06 090 Be € 0 as as 100 [—] 106-108 5 r cent. Oum. Pref., 1 ex ed Q6 Qo mE cS om 0 ai 98 10 
Prov. Cert. , all paid Ld. 5 nc. Deb. Stk Red. 100 Rec) 102-105 4 per cent. Debenture Btock See tie ex me ue es CE 100 p 12 
Buenos Electris Trams., Ld e. ve Stk., Red. 100 — — 94-97 South Lancashire Hlectric Traction and Power Company 
Calcutta Tramways, Limited, 1-102268... .. .. . IDEM o Ad £250,000 Ordinary — 222 1 
44 per cent. let Deb. Stock Red. . TP" 100 oe 106-108 8101, 1523 6 per cent. Preference  .. a. «= a= «= as = 1 1. 
Oape Blectric Tramways Nos. 1-480,000 G —ͤ— ELA 2 1 - 1i 1$ — $528,093 44 per cent, Debenture Stock. 100 Y ws 100 pc 
City of Birmingham Tramways, 5 per cent. Cum. Pref 100 < 43-64 
— 2 4 percent. lsd Mortgage Deb., 1-3 000 (1917). mae . 101-104 Electrie Rallways.— 
Colombo Biectric Tramways and Lighting, 5 percent. i 
L Bie e Debenture Stock Bed a Ga 100 102-104 .. —. LLLI 100 e -94 
por con .Oum. Pr ft. "———— OQ — . pt derta.. fully paid). oma 
— — 4 cent. "Debsotores 2 2 „* “N 002000 20 %% „ „ GO 100 æ 101-102 — — dp d: Deb. 'Stook (Prov. Sort » fully paid).. 100 e 108-110 
Dublin ds bed Tramways (1596), 0 PT .1-000000 . 10 13-14 Kd City and South London, Consolidated Ordina Ordinary acms asas 100 = 464-47 
per cent, Mort Debe 46.000, veu. 100 . 894997 s per cont. Pref. Stock 1 m u.. e.e ne ne nem 100 4 122-125 
Imperial Tram Tamwa 8 Ordinary 9.9 me me aw oo Q6 ao ^6 — G6 Go ns all PE 18-19 oe 98 LJ P ee Qe as mo Q6 as Qo ane ne ao OD 1 e 119-122 
— 44 E bends Stock ii 100 108-11 Liverpool Overhead, 28 ee 2 ĩͤ ases. iU. a 10-104 
Zes or aa ce a tat 1.60. ) e RN F ting, . dd Sages 5 bi- 4 per cent. Mortgage De bentures, Red.,1-1,700.. — .. 99-101 
— 4 per percent, D Y. Debonture vens Trade Eres 100 - us vac 5 1 of London, 5 per cent. 974-984 
Loadou United Tere. (1901),8 er Sek Cum. Pref f. t 33 10 a 10a | Waterloo and Olivy, Ordinary = em (m Om — 2 2 oo aD QNO em 100 = 91-93 
4 per cent. 1st M4. Db. Stock, Red. ............ — 104-1 


00 

Madras Blec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 101-103 Telephones.— 

Metropolitan Elec. Trams., Ld., Defd.,1,000,001-1,314,016. 1 .. 13/32 15/32 Nations Telephone, Preferred 100 = 1084-1094 
8 


— — 5 percent. Cum. Pref., 500 001-1, 000, 000 uu vus l . 31/32-1 3/32 aus f 
t per cent. Deb. Stock, Red. . 100 , 104-106 o per cent. Gum. itzt Bros” ——,———.——— 18 1845 
Milvanket lectric Rail and Light, 5 per cent. 30-yr. Cons. 6 per cent. Cum. Second Pre... e 10 12-13 
Mort. Bonda, 1926, 1-5,500 and 7,001-8 000............ $1,000.. 106-110 5 per cent. Nou. Cum. Third Pref. — 5 6 = 54-54 
Montreal Street Bail., Sterling 5 per cent. (Mort.) Deb., — 54 per cent, Deb. Stock, Rod. 100 = 96.98 
1908, 1-600 CO 2 2% %%% „ 100 ee 101-104 — 4 per cent. Deb. Stock, Red. F 100 2. 1014-1034 
— "Sterling 4 per cent. Deb., 1922, 601-2,000........ 100 .. 102-104xd 4 per cent. Prov. Cert... Conn; — T 10108 
New 1 Traction, 6 per cent. Cum. Pref., 1-10,000 and 1 Oriental Teleghone and Blacteic Company ß J) | Ji 
84, 2 4,000. OPH %%% CO SESH „„ „ 492 9050 9*9 090990000290 5 - i- i — 6 per cent. Cum. Pref, dea bese ie SEU PER eon ie areata l e 14-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Trafüc Returns for Increase or 33 Accounts for past year. | 
week | decrease. 2 open. Cost 
| -— — — | per 
Line. | | | P 3 — EEEN te T à " quon per car 
urren 1 ota assengers ar miles a8- ar ile of | mile, 
| Ending 1905 | 1904. | Week, year. 1904. | 1905 | Ending receipts carried. run. s'nger mile. track, 
g £ £ £ £ d. d. £ d. 
Aberdeen Corporation Feb. 4 1,033 1.072 T 20 - hi 191 19 May 31 37,931 9,099,715 794,641 0˙98 | 13°02) 1,970 6:4 
Ayr Corporation TL... 174 164 |+ 10 + 553 8 8 „ 15 14,160 3,201,586 336,049 |103 10˙11 1,770 | 50 
Barking Corporation.......... | ss 4 51 42 |-- 12 191 153 — = — = — xa rae 
Birkenoead Corporation ..... GENE GOES 1,035 | — 6 770 |25:55| 234 | March 31 56,073 | 11,327,932 1,519,701 |1:158| 9:98, 2.3835 61 
Birmingham Corporation ....| ,, 4 854 — : M 2d i s 
Birmingham Tramways Co. . Jan. 20 4,585 | 5,085 | — 498 64 51 — — — A — cal = = 
Blackburn Corporation ...... [- c — — — 23 25 „ 25 43,374 7,742,692 951,484 — 10 94 — 4°59 
shackpool Corporation Feb. 2 238 283 |+ 9 4 6057 | 17} 173 4 31211,1068 | 6,169,121 784,443 | 1:52 | 10:8 = ic 
Blackpool- -Fleetwood Trams, . 203 219 — 11 110 164 164 Dec. 31 32,021 2,258,984 600,757 3°34 12˙75 2,001 7 05 
Bolton Corporation .......... „ 5| 1,662 16:6 | + 45 + 364 38 9 | March 31 94,161 | 19,895,496 | 2,188,030 (1°14 | 10° 5,766 5:83 
Bournemouth Corporation. 1| 810 848 | — 8 + 2,155 1015 104 — -- + — = = — — 
Bradford Corporation ........ — es — 77 41 — — — - = = iin = 
Brighton Corporation 9 724 | 763 — 39| + 3,504 9 74 n 3 10,452,508 | 1,031,928 | 1°00 | 10°10 — — 
Bristol Tramways Company . «| „ 4| 4495 4,595 | -- 100 — 514 514 Dec. 519 253,150 | 44,391,439 | 6,033,528 = 2 E 
Burnley Corporation „ 4 1,027 835 191 — 1060! 10 = xd — d KR * 2 Ee 
Burton Corporation .......... » 9 235 296 | — 1 — 8: | — March 31/ 11,574 2,556,134 282,578 108 | 9°84! 1,570 7°57 
Cardiff Corporation .......... „ ^| 1.810 1,817 |- 57 + 2,084 — = = — — As = at 2 
Carlisle Tramways Company. , 4 141 155 — 25 — 115 = 2 Dec. 3lg 9.987 2,805,277 334,3 = 747 ~ D 
Central London Railway „ 4) 7,072 | 6,994 |+ 78 + 8774 6 6 „ 51,562,471 | 44,953,988 | 1 1292, 674a 1:87 |64:07| 58,229 | 35-60 
Jity & South London Railway ,, 9 2.905 5,258 | - 3311 785A ^l 68 „ 51/165, 0030 19,069, 519a — — — 
Colchester Corporation „ 1 148 - — — 7 3 = l T 2 
Cork E. T. and L. Company .. , 2 103 536 | J 8| - 83 > — lg 25,657 6,355,823 919,675 100 6:95 -—21 467. 
Darwen Corporation.......... » 3 211 212 - Li + B® | 7323 t: 23 Marche 319 12.341 2,560,735 254,279 (1°25 |11:65| 1,707 836 
Dover Corporation .......... 0 4 164 165 | - 1 43 31 11,245 2,871,332 280,901 0:91 9:65| 2,503 aik 
M p ors pega Ry...| » 3 2 " a i. 4 — h| 7 63 Dec. 310 6'234 588,905 107,164 (3°88 | 14°09 952 | 7°39 
Dublin U. T., electric cars. „ | 5.57 7 2) E : > 
Dublin 8. District, Electric ..| „„ 3 770 676 |+ 94 ! = 47 46 „ 319 134,643 — 3,429, 556 = = au Soe 
Duadee City Tramways ...... 5 14 905 904 | 4 1 22 22 May 15 35,874 ),084,522 752,814 |093 |11:276| 1,630 ai 
Eas5 Ham Corporation ...... » 4 627 | 577 | + 50 + 1,686 1077 10°75) March 31 34,312 | 12,950,259 807,002 | vL*63 |102 
Glasgow Corporation ........ „ 413.95 | 13,190 | + 855 424, 205 145 123 May 319 656,572 177,179,549 14,008,750 | 0°88 |11°25 | 5, 489 b 7 “40d 
Gloucester Corporation ...... A] 211 — — — 54 E 4 = E E = 
Halifax Corporation. Jan. 25 2,209 | 2,160 | 49 +4555 | 33 30; | March 31| 68,283 | 16,3 22,05 4 | 1,387,885 | 100 | 11°79] 2, 059 | 8 3771 
Huddersfiel Corporation "I" Feb. 4 | 1,204 1,074 + 120 + 5.761 35 35 * 31 68,545 11. 89 J. 2t 7 1 632, N 10 l 2 9 31 1.875 | vs 
Hull Corporation, E. 8........ „ 4 2058 | 2,034 |+ 55| 410,919 | 25 19 „ 51 87,707 | 21,065,999 | 2,218,696 100 | 9:49| 5,004 | 50 
Liford Corporation ..........| lan. 28 327 205 | + 22 a 104 " — = 2 ds 2 
Ilkeston Corporation Feb. 1 103 119 16 — =: = = > - > _ = ES s 
Kirkcaldy Corporation ......| „ 1 182 — = = = 2: b = i E. e. Ea ` 
Leeds Corporation ........... S 4) 5,560 | 4,797 $1,562 | +14,2 39 813 „ 25,280,562 60,738, 234 | 6,215,799 |110 1094 3,407 | — 
Leicester Corporation ........| ,, 4 1,724 — wa 74 ? MS — lig = 
Liverpool Corporation. Jan. 23 9,560 | 9,33 226 | + £68 | 103 103 | Dec. 51 531,484 113,057,234 (11,734,838 | 1-11 | 10-73 5,160 | 6°98 
DNAD Overbeac SAUNE: re. | areas | Nass | zac | cee) 097| — | JuneBo 78,260 10,466,726 | 86,1854 | 1'82 19'30a| 5,110 — a 
London County Council. Jan. 28 | 11,598 8,84 +2,750 6.23 461 10 2 zh ci ar A Mata pae s - 
Lowestoft Corporation ..... Feb. 6 126 12 = 2 = x "es E = ES -- — Ti * 
Maidstone Corporation Xa 89 = 9 = — =. -— is ud és e € 
Manchester Corporation. „ 411.588 | 10,592 | + 89% 1314 a — : nt 4 T fe ES 
Metropolitan Elec. Tramways - h! 10 t B = 
Nelson Corporation .......... » 4) 1l 100 | + 11 45247 44 | — | March 31 5,200 1,420,759 171,132 | 8-3 647) — 
Newcastle-on-Tyne Corptn...| , 4| 5,661 | 3,583 |+ 7e R 45 383 „ 25/185,027 | 39,715,120 | 4,059,907 |11 10.84 4,111b 
Newport (Mon.) Corporation $n 4 503 112 |-- 52 * L, 533 15 as — i y ci as — EN | 
Oldham Corporation „ 5 L*93 1,071 + 314 + 35,759 543 = — 
Portsmouth Corporation. Jan. 28 1,290 | 1,257 | + 57| + 6,426 | 29 29 , .91| 91,448 | 18,204,426 | 1,828,193 | 1:16 | 12:39; — | 
Rochdale Corporation — TT 17 Feb, 4| 420 10) + 520 + 5.525 +4 44 319 5,416 925,281 127.456 1°38 | 10°27 << 17-66 
Rotherham Corporation ...... T c 3¹ 3 94 | + 4 = a — „ 31 27,968 4,914,479 525.840 1:02 | 9°570| 2,247 6°68 
Salford Corporation . à 6| 3,8959 3,638 | + 231 + 8,752 - E: 2 x 27 22 is 2 i ES 
Scarborough Tramways C 1 4 65 - T - 13 i = : oxi 5 
Sheffield Corporation ........ „ 5 4,444 1,201 | + 295) + 5,58 344 — „ 259 216,509 556, 312, 049 4, 926.08 0:904 10°428 7,510 | 7:0 
Southampton Corporation . . Jan. 25 "719 705 ＋ 13 5 11 11 „ 31 35,874 | 9,084,522 | 752,814 0846 11:436. 3 760 | — 
Southend-on-Sea Corporation., Feb. 1 222 B190 ＋ 32 1,559 : ; . * an ae: Ex 
Stockport Corporation ...... „ 3242 552 T 73| + 8,317 114 es i PY Ten a L3 
Sandérland Corporation. „ 5 1,120 | 1,079 + 46, + 1465 19°53 18-48 „ 51 62,506 | 14,848,958  1,433.463 1°01 | 10°46 ae 6-02 
Swindon Corporation ........ i. 4 154 — — = 3 = : à 2 ae arse 
Wallasey U.D.O. ....—-—-.| 4 616 583 | + 63| + 2,190 |105 105 „ 31 35,864 | 6,564,493 157,688 1 28 |11:36| 4,10 | 7 
West Ham Corporation wassal ax AD DOS — = = 8:62 = : $ f - é =: = 
Wolverhampton Corporation.. ,, 1 668 395 + 273 T4 E „ 319 20,878 1.263.066 117,355 12-005 — a 


^ Includes maintenance of oui Way and proportion of profius paid to the tramway companies for term of unexpired lease. a Train | ii 
Per mile of single track, e i emnes rail and tram. d Including oia paid t ? Including was cocking of horse Se g 1905, A Half-year's figures. 


Only eight monthe—expenditure includes large special items incidental to starting new department, 
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NOTES. 


Electro-Harmonic Society.—The 24th inst. will be 
a ladies night," and proceedings will, as usual, commence 
at 8 o'clock. An excellent programme has again been 
arranged, the vocalists being Mr. Arthur Strugrell and 
the Misses Mabel Mawson and Carmen Hill, while instru- 
mental music will be provided by Mr. T. E. Gatehouse and 
the orchestra. To complete the evening’s entertainment, 
variety performances will be given by Messrs. E. Douglas, 
F. Leedbam, and W. Graham. 


Wireless Telegraphy.— The Pacific Islands Phos- 
phates Company are 30 impressed with the success of the 
installation of wireless telegraphy in the Sandwich Islands 
that they are investigating the problem of connecting their 
group by the same means. The group of islands over 
which the company’s operations extend is a large one, but 
no individual island is further than 200 miles from its 
nearest neighbour. The group is about 1,000 miles distant 
from the Fijian cable station, and, according to latest 
advices, there is a talk of endeavouring to also connect the 
islands with China by means of wireless telegraphy, and 
thus bring the group into direct communication with the 
whole world. It is, however, apparent that for such a 
great distance a very powerful and large installation would 
be required at both ends. 


Historical Exhibition —An historical exhibition of 
rare and curious objects relating to medicine, chemistry, 
pharmacy, and the allied sciences is to be held in London 
shortly, organised by and under the direction of Henry S. 
Wellcome. The exhibition will be strictly professional and 
scientific in character, and will not be open to the general 
public. We notice that part of a special section (Section 
VII. B) has been set apart for curious magnetic and elec- 
trical appliances. Section II. deals with rare and curious 
manuscripts, incunabula, books, periodicals, pamphlets, and 
book-plates on and connected with medical, chemical, 
pharmaceutical, and allied scientific subjects. We under- 
stand that Mr. Wellcome will be pleased to receive at Snow- 
hill-buildings, London, E.C., any curiosities or apparatus of 
the medical and allied sciences. 


Motor Omnibuses.— The competition of electric trams 
has been a sore point with the railway companies, and now 
the latter are entering on a form of enterprise which the 
municipal tramway authorities deem it necessary to take 
certain precautions against. At a conference of 22 of these 
authorities, held in London on Monday, Councillor Boyle 
(chairman of the Manchester Corporation Tramways Com- 
mittee) presiding, it was resolved to oppose the proposals 
of several railway companies made in private Bills this 
session to run motor omnibuses, unless the routes were 
restricted to the railway stations of the company and fixed 
points in the vicinity. It was also agreed to support the 
Bill of the Automobile Club and the Cyclists’ Touring Club, 
providing that all vehicles using the highways after dark 
shall be compelled to carry a white light in front and a 
red light in the rear. 

Municipal Wiring.—A special meeting of the Elec- 
trical Contractors' Association was held held last Friday at 
Frascati’s Restaurant to protest against Clauses 63 and 64 
of the London County Council General Powers Bill, which 
propose to confer power upon the borough councils of the 
Metropolis to execute the wiring of consumers' premises. 
The hon. solicitor, Mr. R. Tweedy Smith, contended that 
such powers would lead to municipal trading in its worst 
form. Large sums had been invested by private firms in 
the electrical contractors' industry, and there was already 
great competition. II powers were given to the borough 


councils to carry on the business of electrical contractors, 
they would practically have a monopoly in the areas of 
their supply. It was unfair, he concluded, that the rate- 
payers’ money should be utilised for carrying on such 
private enterprises as wiring and fitting the premises of 
consumers in competition with the ratepayers themselves. 
A resolution was carried that the members should use every 
endeavour to prevent the passage of the clauses in question, 
and it was decided to approach the President of the Board 
of Trade on the matter. 

Non-Sparking Poles.—In the earlier days of dynamo 
design, when sparking rather than heating was a limit 
against which the designer had to contend, the introduction 
of auxiliary poles was frequently discussed, and often tried 
with and without success. Such poles have been adopted 
by one large firm in this country in connection with their 
turbine-driven direct-current generators, where the com- 
mutating troubles are exaggerated by the high speed 
and consequent few turns in the armature. For this 
purpose auxiliary poles have been quite successful, 
and they have enabled large turbo- generators to 
be worked successfully with fixed brushes at any 
load. We notice in the Street Railway Jcurnal a descrip- 
tion of this class of non-sparking pole for another object— 
i.e. to enable a shunt-wound motor to have its speed 
varied over a wide range. In the machine in question, 
which is a four-pole one, the main field coils are shunt- 
wound, and there are four auxiliary series-wound poles in 
between them. The device is said to be exceedingly 
serviceable, as the auxiliary poles always give a correct 
field for commutation. It is claimed that in this motor, 
with the brushes placed equidistant between the poles, the 
direction of rotation may be reversed without any sparking 
taking place. It rans sparklessly with a variable load as 
well as at variable speed. The motors of this type are 
being put on the market in the States by the Electro- 
Dynamic Company of Bayonne, New Jersey. 

The Domestic Uses of Electricity.—In the issue 
for Feb. 15 of The House Beautiful, Sir David Salomons 
writes upon “ Electricity in the Home.” This article deals 
with the Protean applications of electricity for domestic 
purposes. After describing its uses for ordinary and orna- 
mental illumination, Sir David enumerates its special func- 
tions in the different rooms. For ventilation it is a con- 
venient agency throughout the house. Then there is the 
electric radiator, which, if somewhat expensive at present 
for general use, is a great convenience in the bedroom or 
the bathroom, or for making a cup of coffee. Nor has Sir 
David omitted its use to the amateur photographer or in 
the sick-room, where the value of electro-therapeutics is 
gaining wider recognition. In addition to these, there is 
the telephone and the electric bell, to say nothing of the 
apparatus for frustrating the cult of Bill Sikes. Another 
article, entitled The Wonders of Broomhill,” describes 
how Sir David has given practical effect to his views 
at his seat in Kent. Not only is electricity employed 
in manifold ways for domestic purposes, but there 
is a power station where energy can be generated 
up to 100 h. p., a storage battery, and some work. 
shops containing a variety of machinery. The beautiful 
picture gallery is artistically illuminated by electricity, 
which also finds its way into the billiard-room for autc- 
matically marking the scores. The articles contain a lot of 
interesting matter, and are admirably illustrated. 

The Lyons-Moutiers 57,000-Volt Transmission.— 
An interesting transmission of energy is about to be under- 
taken between Moutiers, in Tarentaise, and Lyons, a 
distance of about 113 miles. The actual power to be 
transmitted is about 4,700 h.p., which, with the distance, 
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makes a record, we believe, for Continental practice. The 
work is to be carried out for the Société Grenobloise de 
Force et de Lumière by the Compagnie de l'Industrie 
Electrique et Mécanique de Genève. For the purpose the 
contractors are about to instal four pairs of dynamos at 
the generating station at Moutiers, and there will be at 
the receiving end of the line five groups of double motors 
with all accessories. It is an interesting fact that under 
the order for this equipment the plant will work on 
the continuous-current series system. This system has, 
however, been largely used in the district in ques- 
tion, and has worked successfully between Saint- 
Maurice and Lausanne, a distance of 36 miles. In 
this case, however, the maximum voltage did not exceed 
22,000, so that there will be a considerable jump in the 
present instance, as at full load the voltage at the 
generating station is calculated to be 56,960. With this 
voltage the horse-power above mentioned will be transmitted 
over the distance of 113 miles by means of two copper 
wires 9mm. in diameter. At the point where the line enters 
the town of Lyons underground cables are to be used, 
which will be highly insulated and armoured. Allowing 
for the loss on the line these cables will still have to stand 
a voltage of 50,000. While the continuous-current series 
system greatly simplifies the line construction, it seems to 
us that the insulation of the generators and of the receiving 
motors will need very careful attention. 


Electrical Exhibition Scheme.—Under the auspices 
of the National Electrical Manufacturers’ Association, a 
meeting of the industry was held at the Hotel Cecil on 
Wednesday, when a proposal to hold a general electrical 
exhibition was approved. The attendance was somewhat 
limited, but Mr. Walter Davenport, the secretary, who 
was voted to the chair, read numerous letters from metro- 
politan and provincial firms promising their support. It 
is proposed to hold the exhibition in October at Olympia 
or the Crystal Palace, probably the former. A month was 
spoken of as the duration of the oxhibition, but this 
remains to be finally settled. The arrangements will be 
carried out by an executive committee of 15, composed of 
10 nominees from the exhibitors and four from central- 
station owners, while a representative of the electrical Press 
is also to be invited to officiate. Of the 10 members to be 
selected by the exhibitors, half will be composed of members 
of the association and the remaining five will be elected 
from the other exhibitors. The voting for the five members 
of the executive to be selected from the members of the 
association resulted in the following houses being nominated 
to appoint representatives: General Electric Company, 
Edison and Swan, Verity, Limited, Electric Power Storage 
Company, and the International Electric Company. Under 
terms provisionally agreed upon exhibitors will incur no 
liability beyond the rent for space, so that should the 
exhibition fail to succeed the loss will be comparatively 
small; but Mr. Davenport intimated that, with the 
numerous assurances of support that had been received, 
there was every prospest of success, and the lines upon 
which the exhibition was to be run would ensure the 
exhibitors, and not professional promoters, benefiting by 
the profits. 

Smoke Prevention.— In the course of his address the 
other day to the Society of Experimental Engineers at 
Dundee upon the economical use of coal, Mr. H. Richardson, 
the city electrical engineer, dealt largely with the smoke 
nuisance, and urged the necessity of further investigation 
into this matter. The first part of the lecture was some- 
what reminiscent of the paper lately presented to the 
Institution of Electrical Engineers by Messrs. Booth and 
Kershaw. Improperly designed furnaces, Mr. Richardson 
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held, were responsible for a great amount of the smoke 
nuisance, and they should get away from the present rule- 
of-thumb method of building these. Smoking chimneys 
were quite unnecessary, for the smoke was a sign of 
imperfect combustion, and therefore showed an uneconomical 
use of fuel. He went on to show that if those old-fashioned 
methods of designing furnaces were departed from, and the 
real principles of combustion recognised, more economical 
results would accrue, besides attaining nearer to the 
abeolutely smokeless chimney shaft. The whole trouble, 
he said, was due to designers following the old way, 
although they had kept up-to-date in the design of pressure- 
resisting machines, boilers, etc. Referring to the waste 
gases, Mr. Richardson suggested that these should be 
analysed on their way to the chimney, and records kept, so 
that engineers and managers of works might know exactly 
the state of their combustion. One of the chief causes of 
the smoke trouble, especially in the North Country, was the 
fact that bituminous coal was used, unconsumed hydro- 
carbons, due to imperfect combustion, being also responsible 
for it. Where anthracite coal was used, very much less 
trouble with smoke was experienced. In conclusion, he 
stated that investigation into the combustion question 
would repay trouble more than any other department of 
steam-plant engineering. 

London Electric Supply Corporation, Limited.— 
We have to congratulate this company on the fact that it 
has at last reached the stage when it is able to pay a divi- 
dend upon its ordinary stock. This company was registered 
in 1887, although it had been in existence under another 
name since 1885. It was responsible for pioneering work 
in the transmission and distribution of electrical energy 
which has been invaluable to other undertakers. In the 
earlier days Mr. S. Z. de Ferranti was responsible for the 
undertaking, and under his advice works were laid down at 
Deptford from which power was transmitted to London. 
Mr. Ferranti's ideas as to the generation of electricity 
outside London, where coal can be cheaply obtained aud 


there is ample water for condensation purposes, have proved 


to be absolutely correct. Unfortunately, at the time when 
the Deptford works were started, the experience to enable 
this to be successfully done had to be dearly bought. 
Cables to stand the high voltage necessary for such 
transmission had to be specially designed, and the paper- 
insulated cable, so largely used throughout the world 
to-day, may be said to have developed from the Ferranti 
tubular mains manufactured at Deptford. The result of 
this pioneering work was to hamper the company with 
& vast amount of unremunerative capital, but those 
responsible for the management, of whom Mr. R. Stewart 
Bain must be given the first place, have carried the matter 
through in spite of discouragement. Lord Crawford and 
Mr. Partridge, the chief engineer of the company, have 
also been with the company throughout, and are to be 
congratulated on the fact that they have so far overcome 
their financial difficulties as to be able to declare a 3 per 
cent. dividend on the ordinary shares. The accounts of the 
company are reproduced elsewhere, and show that during 
the past year the number of units sold increassd from a 
little over four millions to 104 millions. 


Tramways and Light Railways Association.— 
Continuing its policy of inspecting the power stations of 
the electric railways and tramways, a considerable party of 
this association paid a visit last week to the generating 
station of the London United Tramways Company. At 
Chiswick the party were received by the managing director, 
Mr. J. Clifton Robinson, who escorted them round and 
pointed out the main features of interest. They first saw 
the car sheds, where 75 out of the 500 cars in regular use are 
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housed, and were then taken through the repairing shops. 
A tour was next made of the boiler-room, with its range of 
11 Baboock and Wilcox boilers, each capable of evaporating 
11,000Ib. of water an hour. Descending below the boilers, 
the party inspected the steam-pipe connections with the 
engines, all placed out of sight, yet readily accessible. 
Finally they emerged into the engine-room, with its five 
Allis vertical cross-compound engines, three of 500 kw. 
capacity and two of 1,000 kw., supplying power to the 
whole of the company’s extensive system. The annual 
meeting was held on Friday at the Society of Arte, Mr. 
Alfred Baker, the president, in the chair. The following 
gentlemen were elected to fill vacancies on the council: Mr. 
Arthur Stanley, M.P., as president ; Mr. H. England, Mr. 
J. B. Hamilton, Mr. J. H. Rider, Mr. S. Sellon, and Lord 
Vaux of Harrowden. After the chairman had introduced 
the newly-elected president, Mr. A. Stanley, M.P., the 
latter took the chair. In the course of his address he 
expressed the belief that if anybody invented a cheaper 
mode of traction than that of a metal wheel on a metal 
rail it would run trams off the road, but it would not be 
done by motor omnibuses. In conclusion, he stated that a 
meeting had been arranged with the Association of Muni- 
cipal Corporations, and the council hoped that one result 
of it would be a joint representation to the Government, 
with the view of doing away with some of the obsolete 
forms and anomalies at present existing. 

Electro-Acoustic Sea-Sounding Device. — An 
electro-acoustic method of sea-sounding where it is 
unnecessary to touch bottom has recently been devised 
by Mr. H. Berggrof, a Norwegian engineer, and a descrip- 
tion of the apparatus is given in the Scientific American. 
The depths are also registered graphically upon a revolving 
dram. The operation of the device depends upon the time 
which sound takes to travel to the bottom and return, and 
the measurement of the time thus gives the depth to which 
the exploring apparatus is lowered. According to experi- 
ments, it is found that sound takes one second to make 
the double distance of 2,000ft. In the inventor's recent 
trials, the vessel was equipped with an acoustic tube 
which could be lowered into the water. By means of 
an ordinary clock he could take the depth with con- 
siderable precision ; thus, four seconds shows about 8,000ft. 
For more exact work he used a registering apparatus, in 
which the depth is indicated on a band of paper. The 
apparatus consists of three parte—a transmitter, an 
acoustic receiver, and a chronometer. The sound is formed 
at intervals by a revolving disc which turns slowly and 
carries a projection on the periphery. The latter is made 
to strike against a fixed point, and thus makes an electric 
contact at each revolution. The electric circuit has a 
magnet which operates a vibrating armature, and each 
time the contact is made a sound is sent toward the 
bottom of the sea, whence it comes back to the vessel 
and is received in a microphone. The microphone is 
specially constructed so that it is only sensitive to sounds 
for which it is tuned, by means of a resonator. The 
vibrator is tuned to the same pitch, so that the membrane, 
upon receiving the sound from the bottom, will vibrate, 
and this movement is registered in the apparatus, taking 
account of the time which has elapsed between the closing 
of the electric contact and the reception of the sound in 
the microphone. The apparatus is said to have worked 
very successfully. 

Birmingham Electric Club.—At a meeting of this 
club held on Saturday last, a paper was given by Mr. E. R. 
Wood on The Starting and Speed Regulation of Electric 
Motors.” Mr. Wood remarked at the outset that to secure 
a satisfactory performance from a motor a reliable starter 


was a sine qui nen. He pointed out that numbers of 
starters in use could be improved by a better gradation 
between the stops i. e., that although the total resistance 
might be correct in ohmic value, owing to the unsuitable 
divisions in that resistance, violent sparking occurred while 
the contact lever passed over the last few stops. The 
lecturer suggested grading the resistance so that the 
amounts between the several stops wore in a geometrical 
progression in the case of shunt-wound motors, but this law 
must be departed from for series-wound motors in order 
to reduce the sparking voltage to a minimum. This 
method would be found to give the best all-round 
results. The difference between the general starting 
conditions of shunt and series wound motors was 
then reviewed, and illustrations given of the advan- 
tages to be derived by employing the series-parallel 
control for tramway purposes. Interesting descriptions 
were given of different methods for obtaining speed varia- 
tion by alteration of the supply voltage and by shunt 
regulation. Because starting switches, as a rule, only have 
current passing through their contacts for but a very short 
time, these contacts may be made for a comparatively 
high current density. This, however, is sometimes carried 
too far, notably in the case of the surface-contact density 
between the brushes and contact segments in many con- 
trollers. Various methods that have been introduced for 
prevention of overheating of resistance conductors and for 
the prevention of oxidation were dealt with. The advan- 
tages of compounding motors, cumulative series winding to 
increase the torque, and cases where the series coils are 
afterwards cut out in order to secure a practically constant 
speed, were also dealt with. The paper was well discussed. 


Obituary.—Those members of the Institution of Eleo- 
trical Engineers who toured the United States last autumn 
will hear with deep regret of the decease of Mr. Edward 
H. Mallin, who acted as chairman of the Transportation 
Committee on the occasion of the International Electrical 
Congress at St. Louis, and took a prominent part in carrying 
out the arrangements connected with the visit. From a 
memoir of Mr. Mullin appearing in the Electrical World of 
New York, we notice that he was born at Castlederg, co. 
Tyrone, in 1859, so that he has passed away at the com- 
paratively early age of forty-five. He graduated with 
honours at Queen's College, Belfast, where he took a special 
interest in physics, and a little later he proceeded to the 
States. For some time he was associated with the New York 
Timesand other prominent dailies, but hissympathiesstrongly 
tended towards scientific and technical subjects, and he 
devoted himself to this branch of journalism with enthu- 
siasm, contributing extensively to periodicals on both sides 
of the Atlantic. In 1898 his work in this field attracted 
the attention of President Coffin, of the General Electric 
Company, who appointed Mr. Mallin head of the com- 
pany's publication department. Enjoying the confidence 
of the Press, Mr. Mullin’s services were of great value to 
the company in removing misapprehensions and setting 
both sides of the case before the public. Under Mr. Mullin’s 
supervision the company’s bureau of intelligence reached a 
high standard of efficiency. Of his interest in technical 
journalism our contemporary remarks that it is not 
saying too much to include him among the potent influ- 
ences which, during the last 10 or 15 years, have so per- 
ceptibly raised the general standard in this field." Mr. 
Mullin was for many years actively associated with the 
American Institute of Electrical Engineers, and at the time 
of his death was a member of the council. He was also 
connected with several other electrical organisations, and 
possessed an extensive knowledge of technical matters. 
He will be missed the more because, to qualifications of an 
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uncommon order, he united & genial personality and a high 
standard of integrity, which gained him the esteem of all 
he came in contact with. 


Single-Phase Alternating-Current Distribution. 
A patent for a single-phase alternating-current system of 
distribution has recently been granted in the United States 
to Mr. P. M. Lincoln, who has assigned it to the Westing- 
house Company. From a brief description given in the 
Electrical Review of New York, it appears that the object of 
the invention is to provide a system in which energy may 
be transmitted at high voltages and delivered through 
voltage-regulating apparatus to translating devices at lower 
voltages, and in which the differences of potential between 
the grounded conductor from the source of energy and the 
respective terminals of the translating devices are reduced 
to safe and limited values. It has been suggested that 
motors of the commutator type of construction having 
series-connected armature and field-magnet windings, and 
being similar in many respects to ordinary direct-current 
motors, should be operated by alternating current. Various 
systems have been devised for transmitting energy at bigh 
voltages and supplying it at variable low voltages to motors 
at the pointe of consumption. The feature of the present- 
invention is that, unlike a previous system, the differences 
of potential between ‘the respective motor terminals and 


the grounded conductor are only one-half that between 
the motor terminals. With this arrangement the stresses 
on the insulation and the dangers incident to the operation 
or repair of the motors are materially reduced. 


New Publications.—‘“‘N’ Rays,” by R. Blondlot, 
translated by J. Garein. (London: Longmans, Green, 
and Co. 3s. 6d.) This volume comprises Prof. Blondlot’s 
communications to the Académie des Sciences upon the 
subject of N " rays, and is supplemented by instructions 
for making phosphorescent screens suitable for the observa- 
tion of the rays.—We have received the January number 
of the Proceedings of the American Institute of Electrical 
Engineers, which contains papers on Acyclic (Homopolar) 
Dynamos, by J. E. Noeggerath ; and Modern Central- 
Station Design,” by J. E. Moultrop ; also the discussion on 
“ Problems of Heavy Electric Traction.“ —A reprint of a 
paper entitled The Absorption of Electromagnetic Waves 
by Living Vegetable Organisms” has been forwarded to us. 
The author, Major G. O. Squier, of the United States 
Army Signal Corps, details some experiments in wireless 
telegraphy carried out by him at the manœuvres held in 
California last August. It had been noticed in some pre- 
vious manœuvres that in laying rapid telephone lines in a 
wooded country for the field exercises of the army, a much 
better ground could be obtained by attaching the earth side 
of the instrument to an iron nail driven into the trunk of 
a tree or shrub than by the ordinary method of burying a 


conducting plate. Major Squier found that in California, 
where it was almost impossible to use the ordinary single- 
wire grounded circuit on account of the extremely dry 
condition of the soil, a ground conneetion could be estab- 
lished in a few moments by using a tree. He conducted 
some simple experiments in wireless telegraphy with 
vegetable antenne, and the results prompted him to 
suggest that the matter was worthy of further investiga- 
tion in order to see what could be accomplished by the use 
of more elaborate apparatus than were available when he 
conducted his teste. There is some talk of such an instal- 
lation between one of our groups of islandsin the Southern 
Pacific. The idea suggests an interesting field of research, 
and Major Squier, in concluding his remarks, puts in a plea 
for the more systematic study of vegetation from a dis- 
tinctly physical standpoint.—“ The Inventors’ Guide," by 
Jas. Roberts (London: John Murray. 28. 6d). The author 
has compiled a comprehensive treatise on the patent laws, 
including the regulations which recently came into force. 


British Association.— Activity is being evinced at 
the various centres of the South African Association for 
the Advancement of Science, in view of the visit of the 
British Association in August. It is proposed that sub- 
committees of the local committees shall be formed to deal 
with the different matters arising out of the tour, and in 
order to co-ordinate the proceedings a central executive 
committee, under the chairmanship of Sir David Gill, 
H.M. Astronomer at the Cape of Good Hope, with 
whom the secretaries of the local committees will consult 
in organising the programme, has been constituted. Accord- 
ing to the provisional arrangements, the visitors will land 
at Cape Town on Ang. 15, when the presidential address 
will be delivered, the remainder of the week being devoted 
to meetings in the mornings, and lectures, social functions, 
and excursions in the afternoons and evenings. The 
Saturday will be entirely devoted to excursions, and in the 
evening of the same day a special steamer will leave direct 
for Durban. About two days will be devoted to Durban and 
Pietermaritzburg, and another couple of days to the Natal 
battlefields, Johannesburg being reached on Aug. 28. The 
rest of the week will be spent on the Rand and in Pretoria, the 
party proceeding thence to Kimberley, vid Bloemfontein. 
A couple of days will be spent at each of the latter places, 
and then a move will be made for Bulawayo, and finally 
for the Victoria Falls. If à minimum of 100 members 
decides in sufficient time to return to England vid Beira 
from Rhodesia, the Union Castle Steamship Company will 
provide a special steamer sailing by the East Coast and 
Suez Canal. It is probable that at Cape Town and 
Johannesburg hospitality will be provided for at least 200 
guests, special accommodation being prepared for the 
secretaries of the sections so as to facilitate their work. 
Meetings of all the sections will be held both in Cape 
Town and Johannesburg, and the South African Associa- 
tion are seeing to it that nothing shall be lacking at those 
places in the way of accommodation for the meetings and 
facilities for the transaction of business in the most 
convenient manner. The local committees are also making 
arrangements for extending private hospitality or providing 
free hotel accommodation for the visitors, it being under 
stood between the British and South African Associations 
that only distinguished scientists shall be invited guests. 

The Metropolitan Railway.—A correspondent to 
the Times, while acknowledging the good points of the new 
electric service between Baker-street and Uxbridge, has 
one or two grievances to ventilate. The corridor type of 
carriage has generally been regarded as an advance in the 
construction of rolling-stock, but this gentleman evidently 
does not participate in that view. It is all very well for 
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tubes, he says, but when the passenger gets beyond 
Finehley-road, where the underground section of the 
Metropolitan Railway ends, he is oxposed to a cutting 
blast, if there is any wind about, every time the doors are 
opened. The Times correspondent considera this not only 
highly disagreeable, but positively dangerous, and he even 
indulges in the dismal prediction that to travel on this line 
will mean a sure journey to the tomb. The older form of 
carriage is not without its comfortable features, but it 
really seems as though this gentleman is conjuring up an 
imaginary bogey when he paints the peril of the corridor 
train in such a .sombre hue. The American death-rate 
does not appear to have been accelerated from this 
cause. The same gentleman urges the following further 
objection : ‘ Under the old dispensation the man of business 
bad come to look upon his journey to and from the City, if 
not with pleasure, yet with a chastened affection. It 
supplied him with two fairly quiet intervals in the 
day. These oases of comparative peace are now 
denied him. At intervals of two and three minutes, aud 
with a clang of metal that suggests the bursting of the 
gates of Hades, the doors fly open and atentorian tones, 
before and behind, tell him where he is. A half-minute 
draught and unrest and the doors clang to, and the tones 
announce with similar and unpleasant emphasis where he 
will be presently." If the stations could be announced by 
some improved form of automatic indicator, such a device 
would probably meet with appreciation, and perhaps railway 
companies will give this matter fresh conaideration. The 
Times correspondent has atill another grievance in the 
abolition of the second-class, stating that it is especially 
hard on thoss who cannot afford to travel first-class, but 
are willing to pay a little extra ‘to avoid the honest, 
though rough and emphatic, personalities that pervade 
many of the trains.” These passengers, however, represent 
a comparatively small section, and scarcely justify the 
confasion and waste of time consequent upon additional 
classes, especially as the difference between the first and 


third class fares on this section of the Metropolitan Railway 


does not in general, if at all, exceed 50 per cent. 


Electrostatic Wattmeter.—4A patent in connection 
with an electrostatic wattmeter has recently been granted 
in the United Ssates to Mr. Miles Walker which sub- 
stitutes for the resistance, asa source of E M.F. proportional 
to the load current and in phase therewith, a step-up series 
transformer. The olectrostatic wattmeter has not found an 
extensive use in commercial work, because the forces which 
act upon the moving member of the instrument when 
connected up in accordance with the ordinary method are 
so small as to necessitate the employment of an instrument 
which is extremely sensitive and delicate. Under the 
ordinary practice, the voltage which is applied to the 
quadrants of the instruments is secured by passing the 
main current through a non-inductive resistance which 
necessitates the utilisation of a low voltage in the instru- 
ment in order to avoid the large loss of power which would 
otherwise result in the non-inductive resistance. Mr. 
Walker's invention, of which a description appears in the 
Electrical World, is designed to eliminate the objections to 
the use of large voltages. The connections are illustrated in 
the accompanying diagram. A difficulty in using a plain 
series transformer in its simplest form is found in the fact 
that the E M F. measured across the open-circuited secondary 
coil will be perhsps 40deg. out of phase with the primary 
current, dae to the predominating influenca of the 
maguetising component of the primary current. The 
inventor, therefore, places a non-inductive resistance across 
the secondary of the transformer, the effect being that the 
current which flows through the resistance in phase with 


the secondary E.M.F. necessitates an opposing component 
in the primary, and the resultant primary current is caused 
to be more nearly in phase (opposition) with the secondary 
E.M.F. In order to shift the phase of the E.M.F. applied 
to the quadrants so as to bring it directly in opposition 
to that of the main line current, the inventor uses the 
compensating transformer shown at C in the illustration. 


This transformer has a core provided with a partially short- 
circuited air-gap so that its secondary E.M.F., which is 
added vectorily to the secondary E.M.F. of the main series 
transformer, T, may be in the proper phase position with 
respect to the primary current to compensate for the lack 
of exact phase opposition referred to as above. 
Obituary.—We regret to hear of the death of Mr. 
C. J. Sutherland, who for many years held the position of 
city electrical engineer at Worcester. It was only a short 
time ago that we announced his retirement from thut post, 
and expressed a hope that complete rest would enable him 
to recover his healtb. Unfortunately this was not to be. 


Mr. Satherland died on the 30th ult. His experience in 
electric light distribution went back to the early days of 
the Eastbourne Company, and he also saw the pioneering 
work in connection with the first Brompton and Kensington 
station. After experience at the Stanhope-street station of 
the St. Pancras Vestry, he was appointed assistant engineer 
to the Hanley Corporation electricity works in October, 
1894. In the following June he was appointed joint 
manager and electrical engineer of those works in con- 
junction with Mr. C. A Cowell. After holding this post 
for over three years, he was appointed in November, 1898, 
city electrical engineer at Worcester. The supply in that 
city was then being given on the single-phase alternating- 
current system from works 23 miles away. With the 
extension of the supply it was found necessary to put down 
new works in the city, and these were designed by Mr. 
Sutherland, and carried out under his supervision. This 
new station at Hylton-road was completed in 1902, and 
will serve as a fitting monument to the late engineer for 
years to come. Mr. Sutherland was highly respected by 
his committee and staff, and by his colleagues in the elec- 
trical profession. He leaves a widow and one little son tq 
mourn his loss. 
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THE LOTS ROAD POWER STATION. 
(Concluded from, page 194.) 
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Fia. 14. —Diagram of Connections at the Charing, Cross Suo-Station. 
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In our last issue we completed the description of the 
switchboard and auxiliary plant in the above power station. 
This week we propose to treat of the sub station plant for 
which the British Westinghouse Company have been the 
contractors. The sub-stations of the Metropolitan District 

Railway supply direct current to the southern half of the 
Inner Circle, and to a very wide area, extending from East 
Ham to Hounslow and from Sudbury to Wimbledon and 
Richmond. These points form approximately the bounds 
of the company, and are all primarily supplied with power 
from Lote-road. As all the sub-stations are to a great 
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Fia. 15.— Plan showing arrangement of Rotary Converters, etc., at Charing Cross Subh-Station. 


switches—that is, between them and the 'bus bars. Reverse 
current relays are installed for the protection of the high- 
tension feeders from the sub-station end, and thus if a 
short-circuit occurs on any feeder, current will not flow to 
it from the sub-station 'bus bars. As will be seen from 
Fig. 14, the main high-tension 'bus bars are divided into 
four sections, each of which has one feeder and one rotary 
converter connected to it. By the means of selector switches 
of the same type and method of operation as the isolating 
switches, these 'bus-bar sections may be 80 connected as to 
use the feeders separately or in parallel as desired, and 
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degree similar in design and construction, it will suffice to | similar selector switohes being included in the rotary 


select one of them—viz., that at Charing Cross—for 
description. Three-phase current at 11,000 volts is 
supplied to this sub-station from Chelsea by means of four 
feeders, and, after being converted to direct ourrent at 
approximately 600 volte, is conveyed by 24 cables to the 
track rail. In addition, there are direct-current feeders 
that supply current to the tube stations for operating the 
lifts, and alternate-current feeders set apart for the lighting 
of the stations and tunnels. 

Fig. 14, which isa diagram of connections at Charing 
Cross sub-station, shows the system upon which it is 
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Fic. 154.—Elevation of the Sub-Station. 


operated, and Figs. 15 and 15a give a plan and elevation, 
from which an idea of the general lay-out of the plant can 
be obtained. The following details of the equipment are 
of special interest. Westinghouse spark-gap lightning 
arresters protect the feeders directly upon their entrance 
into the building, after which they pass to isolating switches 
of a single knife pattern, and operated by a long insulating 
pole fitted with & hook at the end. "These switches are, of 
course, only used upon rare occasions, their function being 
to cut the pressure off from the oil-break feeder switches 
when cleaning or repsirs are to be undertaken. Like 
arrangements are made upon the other side of the oil 


circuits, a very flexible and convenient arrangement is 
secured. The pressure transformers used in connection 
with the measuring instruments are also provided with 
selector switches, and thus may be fed from any particular 
pair of ’bus bars if necessary. The transformers for the 
alternating.current lighting circuits are connected to the 
middle set of ’bus-bar selector switches, which arrangement 
makes it possible to supply the load from either pair of 
Incoming feeders. 

The circuit to the primaries of the step-down transformers 
is completed by isolating and main oil switches in series, 
and connection is made from the secondaries to the collect- 
ing rings of the rotaries through sete of three single-pole 
knife switches. The main oil switch of each converter is 
in the ordinary way haud operated, but it is also fitted 
with an overload time-limit relay, which comes into opera- 
tion, automatically tripping the switch, if a prolonged shor!- 
circuit or overload occurs. In addition, there is a push on 
the switchboard, the pressing of which will electrically 
open the main switch. Two knife switches, one for eacn 
pole, are provided for the direct-current side of the rotary 
converter, and there is also a reverse-current circuit breaker 
in the negative side and the usual equalising switch, which 
latter, however, is not placed on the switchboard, but on a 
cast-iron pillar close to the machine, A small induction 
motor, coupled direct to the shaft, is provided for starting 
each rotary, and its switch is placed on the alternate-current 
converter panel of the switchboard. 

As direct current is supplied from this snb-station to 
three railway systems controlled by the Underground 
Electric Railways, Limited, it has been necessary to split 
the positive bus bar up into three sections on the far side 
of the main load panel, and in each of these is interposed a 
suitable direct-current integrating wattmeter. The firat 
and second meter the power in one train section and four 
track feeders, the third, that in two track feeders. The 
three other cables that convey the current for operating 
the lifts are fitted in a like manner. 

All lighting is carried out on the three-phase system, each 
sub-station being responsible for as much as lies halfway 
between it and the neighbouring ones. By the use of inter- 
connecting switches it is possible, however, to couple up the 
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sections, so that the lighting will not be interfered with in| The instruments and controlling gear of the switchboard 
the event of a sub-station breaking down or being stopped. | are mounted upon polished blue Vermont marble panels, 
A Westinghouse type B triple-pole automatic oil switch is | which collectively give a total length of 69ft. 4in. Referring 
interposed between the main switchboard and the high- | to Fig. 16, and beginning from the right-hand side, there 
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Fic. 16.— View of the Charing Cross Sub- Station Switchboard. 


tension lighting panels, which are mounted separately and are, firstly, the six alternate-current lighting panels referred 
distinct from the former. The current is transformed down, | to above. Each pair of these contains two double-pole 
and then passes through a triple-pole switch and a small | circuit breakers, two ammeters, one integrating wattmeter, 
separate set of bus bars to the low-tension alternate-current | two 800-ampere triple-pole knife switches, and one triple 
bus bars, which are divided up into three sections, each | pole 1,000-ampere switch for connecting the sub- lighting bus 


feeding two lighting circuits. These run in duplicate to the | bars and the main'bus bars. There arealso two triple-pole 
District Railway, the Charing Cross, Euston, and Hamp- | two-way 100-ampere switches for starting the fan motors 
atead Railway, and the Baker-street and Waterloo Railway | that supply cooling air to the transformers, and one triple- 
respectively ; and are each provided with integrating watt- | pole main switch for disconnecting the lighting transformer 
meters for measuring their consumption, on the low-tension side. The usual swinging arm is 
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attached to these panels, in this case carrying a 200-volt | section of the board. These panels are fitted each with 
instrument, and plugs and sockets are provided that will | six 500-ampere ammeters, two x Legi tig two integrat- 


FIG. 18.— The Westinghouse Mechanically-Operated Oil Break Switch 
for Sub-Station Working. 
~ 


allow of its connection to any phase and any low-tension 
feeder for purposes of voltage measurement. The four 


ing wattmeters, and two polyphase reverse-current relays, 
and adequate illumination of the instruments is obtained 
by four incandescent bracket fittings. The two red signal 
lamps below the ammeters are so connected with the two 
main feeder switches that they will light up, and so warn 
the attendant, in the event of either of these opening auto- 
matically on a fault. These panels also contain two push 
buttons for tripping the main oil switches and two volt- 
meter switches, one for each feeder. 

Following the feeder section of the board, there are four 
alternating-current low-tension panels for the rotary con- 
verters, each of which contains a large illuminated-dial 
ammeter, one power factor meter, and one polyphase over 
load time-limit relay. Red lamps are also fitted and 
connbeted with the main switches for the purpose 
described above. The alternate-current side of the rotary 
ia controlled by three large single-pole knife switches, 
placed conveniently on the lower portion of the panel, and 
the sub-base of each contains a starting switch for the 
induction motor used for starting the converters. Centrally 
placed above the four panels is a Westinghouse synchro- 
scope, mounted on a double-jointed bracket that enables it 
to be turned in any direction. The four direct-current 
panels for the same machines stand next, and contain each, 
one 4,000-ampere circuit breaker, with a reverse-current 
relay attachment, one large illuminated-dial ammeter, one 
voltmeter plug switch, two 4,000-ampere single-pole knife 
switches, and, on the sub-base, a rheostat dial switch. Then 
follows the main load panel, upon which are mounted an 
illuminated-dial voltmeter for the bus bars and another 
similar one for the machines, and an illuminated-dial 
ammeter that measures the total 'bus-bar current. Next is 
the wattmeter panel, containing three instruments of 8,000, 
6,000, and 4,000 amperes capacity respectively, which are 
used for metering the power supplied to the three lines 
before mentioned. The lift panels follow this, three in 
number, and are each fitted with a suitable wattmeter for 
measuring the power absorbed by each railway in its lift 
circuit. After these come 12 train section and track 
feeder panele, with a capacity each of 3,000 amperes. 
They are individually fitted as follows: two single-pole. 
3,000-ampere circuit breakers, one 4,000-ampere illuminated 
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Fig, 19.—Switchgear in the Hounslow Sub-Station. 


incoming high-tension feeders are connected, two each, to | dial ammeter, and two 3,000-ampere single-pole knife 
two instrument panels placed adjacent to the lighting | switches; this double-pole arrangement being necessary, as 
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both the positive and negative current rails are insulated 
from throughout. The ’bus bars, which are built up 
of 6in. by iin. copper strip, are arranged with a ventilating 
space between each section instead of being clamped together 
solid, as is frequent practice. The small wiring of the 
switchboards, which so often constitutes a danger, has been 
very carefully carried out, and is neat and at the same time 
thoroughly mechanical. The low-tension alternate-current 
ammeters are all operated by small series transformers, 
which in themselves are decidedly unique. They consist 
only of a magnetic circuit and a secondary winding, and all 
that is necessary is to slip them over the switch studs which 
form the primary, inducing by the virtue of the current 
flowing in them the secondary current that operates the 
instrument. By the arrangement of the whole of the 
high-tension gear, such as cable ends, series transformers, 
etc., on an incombustible brick wall divided into small cells, 
fire and life risks are minimised to a great degree. In 
similar but horizontal cells the high-tension 'bus bars are 
placed, and the lightning arresters have each a separate 
cubicle, with a fireproof door completely isolating them but 
rendering access easy. 

Hand operation is used for all the high-tension oil-break 
switches (Fig. 18) in the sub-station, and this is effected 


through gearing by large levers. As before mentioned, 
they are electrically tripped. "The switches are erected in 
a masonry structure with each of their three poles, and the 
oil-tank in which they are immersed, in a separate fireproof 
compartment. Two stationary contacts, mounted in large 
porcelain insulators, are provided for each pole, one being 
connected to the incoming lead, and the other to the out- 
going. The movable contact, as shown in the illustration, 
consists of a copper bridge-piece mounted on the end of a 
strong wooden rod, which latter is fastened at the upper 
end to a croas-bar common to all three poles. In closing, 
the magnets mounted on top raise the contacts with the 
assistance, initially, of a pair of balance springs, and 
through the agency of a system of levers that give a 
straight-line motion. The switch is kept closed by a toggle 
joint, which automatically locks the levers, but upon puttin 

the tripping gear into action, the toggle is released, an 

gravity, assisted by a powerful spring, causes the cross-bar 
and contacts to drop to the open position. The oil-tanks, 
which may be readily disengaged from the contacts, are 
constructed of heavy sheet metal, and lined internally with 
an insulating cement moulded to fit closely round the 
terminals and moving contacts. The amount of oil required 


| Fig. 20. — View of.the Mill Hill Sub-Station. o 
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and fire risk are thus reduced to a minimum, and the 
wooden rod carrying the contact piece interposes an 
effectual barrier between the two terminals of each pole. 
The tank is fitted with a gauge glass that shows the oil- 
level at sight, and draining and refilling arrangements are 
provided that allow the oil to be changed without putting 
the switch out of service. The small double-pole two-way 
knife switch mounted on the top of each case is connected 
in the red lamp indicating circuit above mentioned, and is 
operated by the movement of the main switch levers, 
changing its position as the switch moves from on to 
* off” or vice vers. Tho essential features of this oil-break 
switch may be shortly summarised as follows: a positive 
and direct action, the maintenance of the open position by 
gravity, the immersion of all live parte in oil, high insula- 
tion and great freedom from fire and shock risks, and 
accessibility for cleaning and repair. | 


— ————— 
AUTOMATIC SIGNALLING ON THE UNDERGROUND. 


In anticipation of the more strenuous conditions caused 
by the shorter headway planned, the District Railway 


Company has had installed a system of signalling for which 
great improvements over all earlier systems are claimed. 
This plant presents features of more than ordinary interest, 
and is, moreover, the first installation of ite kind in this 
country. The section of line between Hanger-lane Junc- 
tion and South Harrow has now been worked electrically 
by the District Railway for over a year, with results that 
augur well for its success on the more impurtant sections of 
the line. The length of this trial section is about five miles 
of double track, and it is divided into block sections vary- 
ing in length from 1,400ft. to about 3,500ft. On the 
District Railway generally there are both positive and 
negative insulated traction rails, the running rails not being 
used for the traction current, The space between stations 
is usually divided into two blocks—that is, a "starting " 
and a “berth block —and the signalling is on the normal 
clear” principle. The signals themselves are of the ordinary 
mechanical type, and in no way specially adapted for 
power or automatic working; cig’ Canoe they are being 
replaced by special arms with Westinghouse eleotro- 
pneumatic signal motors fitted close under them, and 
the ordinary counterweight abolished for one directly on 
the signal arm, as shown in Fig. 1. The motors are 
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enclosed in cast-iron casings, and being essentially strong 
and simple are not affected by climatic conditions. They 
are controlled by small pin valves worked by means of 
electromagnets in the local signal circuit. Signal cabins 
are required only at each end of the branch, or where there 


Fia. 1. —An Underground Signa) Arm worked on the Westinghouse 
Electro-Pasumatic System. 
is a cross-over road; in the latter case they are normally 
closed, being opened only when required. An automatic 
stop (Fig. 2) prevents trains from over-running home signals. 
This consists of an iron arm between the track rails actuated 
by a compressed-air motor acting in unison with the adjoin- 
ing signal motor. When the signal goes to “danger” this 
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pro be quite as great as that incurred in laying 

own the mechanical system. "The working ingen on 
the other hand, should be very much reduced, the savin 
in labour being a most important item, and the cost o 
renewals and repairs trifling. But, undoubtedly, the greatest 
advantage of an automatic system is its suitability to the 
requirements of a very frequent and quick service. The 
blocks may with facility be made as short as is compatible 
with the running speed and brake power of the trains. 
The strain on the signalmen, inseparable from such a service, 
is abolished, and the safety of passengers is thus independent 
of the personal equation. | 

The principles of the system may be best understood by 
reference to the diagram, Fig. 5. One of the track rails is 
electrically continuous through the whole length of the 
plant, and constitutes the positive conductor from the 
generator to the individual track sections. The other rail 
is cut up into block sections by means of special rail joints 
insulated with fibre. All uninsulated rail joints are bonded, 
to ensure electrical continuity. Power for the operation of 
the system ie generated at 65 volts pressure by motor-gene- 
rators placed centrally, the negative terminals of which 
are connected to an insulated negative main running the 
entire length of the system. This main is connected to 
each section of the sectionalised track rail at a point near 
the latter end of the block —i.e., the end at which the 
train leaves, as distinct from the end at which it enters. 
It will be seen, then, that there is a potential difference of 
approximately 65 volts between the continuous positive 
rail and the insulated negative main. Resistances are 
interposed in the connections between the negative main 
and the sectioned rail which reduce the potential difference 
between the rails to, in the present instance, from three to six 
volts, according to the length of the block and various local 
conditions, : 

Let us now consider the circuit for a single block 
unoccupied {by a train. The current from the positive 
brush of the dynamo flows along the continuous rail, and 
thence through the two relays, one at each end of the block, 
and through the ballast between the rails, all in el, 
to the seotioned rail. From this it flows through a relatively 
large resistance to the negative main and back to the 
machine. Now, suppose a train enters the block. Obviously 
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Fie. 2 —Automatic Stop to prevent trains over-running home signals, 


arm is elevated to & position in which it engages with a 
cock on the air-brake system of the train ; thus the brakes 


are instantly and automatically applied if for any reason 


the driver should run past the signal. 


No great saving in first cost need be expected from an 
automatic installation, as the initial expenditure would 


the current now flows through the practically negligible 
resistance of the car wheels and axles from one rail to 
the other, and the relays are shunted, with the result that 
the signal is allowed to go to danger. The ''track-battery " 
resistances connected between the negative main and the 
sections of the sectionalised rail prevent the generator being 
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short-circuited when the track circuit is shunted by the 
_ axles of the train. In fact, these resistances bear such a 
relation to the combined resistance of the road bed from 
rail to rail and the two relays, all in parallel, that the 
shunting of the track cuts out only a small percentage of 
the total resistance of the circuit. Thus the current increase 
in a circuit, when shunted, is not great. This is important, 
as it is advisable to keep the track potential as nearly as 
possible constant. An increase of the total current, result- 
ing from the blocks being occupied by trains, affects the 
potential between the rails of unoccupied sections, 
increasing the transmission loss in the negative main. 
The loss in the continuous track rail may generally be 
neglected on account of ite large section Another circum- 
stance directly affecting this track potential is the variation 
of the resistance of road bed according to weather condi- 
tions. Broken stone forms much the best ballast from an 
electrical point of view, and cinders the worst. It may 
here be mentioned, however, that though on several 
occasions recently the track rails on this system have been 
flooded, the operation of the signals has, we are informed, 
been in no wise interrupted. 

Next we come to the consideration of the circuits of the 
track relays which control the signal circuits. Fig. 5 is 
a diagram of the relay and signal magnet circuits for a 
single block. The track coils of the relays are permanently 
connected across the raile at that end of the block at which 
the relay is placed. Between the pole-pieces a polarised 
armature is suspended from a pivot. This armature bears 
a winding of considerable resistance, and is connected 
between the positive rail and the negative main through 
a contact—operated by the track-coil armature—which is 


opened, permitting the signal to return to “danger” by 
gravity. It ie, of course, a condition of successful automatic 
signalling that any interfering influence must, if it has any 
effect at all, cause the signal arms to go to danger," and 
not bring them off.“ 

So far, so good; but experience has shown that the 
greatest obstacle to the success of automatic signalling, on 
electric railways in particular, is the liability of the relays 
being operated by extraneous currente so as to cause a false 
“clear” indication when danger should be shown. The 
particular claim of the system under consideration is that 
it is impossible for an extraneous current, from whatever 
source, to bring the signal arm to the “ off” position when 
it should stand at “danger.” The main source of extraneous 
currents affecting the signals is the 500-volt traction power 
circuit, and when, as is the case at Ealing, the track is not 
used as a return, the presence on the block sections of 
current from this source is abnormal. Faulty insulation 
of the train equipment, positive and negative rails, positive 
cables, etc., is the most frequent cause of leakage to the 
track rails. Whether currents other than the signalling 
current on the track rails are normal, as would be the 
case were one of the track rails used ae a power return, or 
abnormal, as in the present case, is immaterial; such 
currents would be equally disastrous to a susceptible 
system, and are, it is said, impotent to affect the system 
considered. Faults in the main power circuit occur with 
sufficient frequency to demand the closest attention on 
account of the disorganization of the traffic which they may 
cause, but even if they were rare, the least liability to give 
false signal indications of safety would forfeit all claims 
for consideration. - 


& 
k] 
Generator NEGATIVE MAIN 
d Fic, & — Diagram of Connections of Westinghouse Electro-Pneumatic Signal System. 


closed when the track coils are energised. To the polarieed 
armature is rigidly connected an arm which actuates a 
contact, the function of which is to open or close the local 
circuit controlling the signal motors. The operation of 
the relays is then as follows: When a difference of potential 
exists in the normal direction between the rails—: e, when 
there is no train on the block—the relay track coils are 
excited and draw up the armature, which closes the circuit 
through the polarised armature. The polarised armature 
is then attracted to one of the poles of the relay, and, 
swinging over, closes the contact in the local signal circuit. 
As already mentioned, there are two relays in each block, 
one at each end. These are duplicates, and operate normally 
in a precisely similar manner, each working a contact in the 
loca] signal circuit. These contacts are in series, as shuwn 
clearly in Fig. 5—relays A and B—and unless they are both 
elosed no current can flow through the signal magnet, and 
the signal will, therefore, remain at danger by gravity. 
The position of the apparatus when the block is empty 
has been indicated above: both relays energised, the local 
signal circuit closed, and the electromagnetic valve operating 
the pneumatic signal motor consequently open, admitting 
compressed air to the motor, which holds the signal arm 
“off.” As soon as a train enters the block the relays are 
short-circuited by the car axles and thereby de-energised, 
permitting their armatures to drop, and thus breaking the 
circuit through the polarised armature coils. The polsrised 
armatures then swing back from their position in contact 
with one of the track-coil pole-pieces, and in doing so break 
the signal circuit at two points in series. The electro- 
magnet operating the admission and exhaust valves of the 
pneumatic signal motor is de-energised, and the exhaust is 


Alchough in the present system it is possible for the 
extraneous currents to energise either one or both relays 
while the train is in the block, these latter are so inter- 
connected that it is not possible for them both to be ener- 
gised in the normal direction at the same time by extraneous 
currents. The various conditions which may occur with a 
train in the section may be ennumerated as follows: both 
relays shunted, no extraneous current (normal); one re:ay 
shunted, the other energised normally (signal circuit 
broken at one point); one relay shunted, the other ener- 
gised reversely (signal circuit broken at two points); both 
relays energised, one normally and one reversely (signal 
circuit broken at one point). As will be plainly seen, the cir- 
cuit through the signal magnet is designed to be always open 
at one point when a train is in the section, and often at two. 

_A few words may be added with regard to reliability. 
The only part of the mechanism which can be described as 
in any way delicate are the relays, and these are enclosed 
in weatherproof boxes, where they can readily be examined 
at intervals. The air pressure used is about 70lb. per 
square inch, which enables compact motors to be used fo: 
signals, points, stops, etc. The air motors employed work, 
we are told, year in year out without giving the leas: 
trouble. The piping is compact, the electrical wires few 
and small, and the alterations to the track of a trifling 
nature. The system is applicable where track return is 
used with either third rail or overhead trolley wire. The 
signal motors, relays, and other special apparatus were 
manufactured at the London works of the Westinghouse 
Brake Company, and supplied direct to the Underground 
Electric Railways Company of London, Limited, whe 
inatalled the apparatus themselves. 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP, 
(Contigued from page 152.) 


Examples. 
Following these rules, we have for Fig. 11: 


Number of inductor————U— ees 64 
Forward number-pitch  ........................ 17 
Backward number-pitch ........................ 13 
The winding table runs : 
1 18 5 22—— 9, etc. 


It'is curious to note that inductors of each winding 
come together in pairs around the armature. 

As another example of such a winding : 

Four-pole machine—number of inductors 228 

forward number-pitch ... 57 
backward number-pitch.. 53 
The winding table will run : 
I 88 62—97 66, etc. 

Of course, it is obvious that a single spiral may 
consist of any number of turns, and that in the case of 
slotted armatures the number of conductors must be 
equal to, or a multiple of, the number of slots. 

But inasmuch as the vazson d’être of a double wind- 
ing is the impossibility of always being able to get 
with a single winding as many commutator sections 
as are necessary for sparkless commutation, it is rare 
to find a double-wound armature with more than one 
turn per section. For it must be remembered that, 
with a given number of armature inductors in a single 
winding, the maximum possible number of commutator 
Sections is half the number of inductors, and it is only 
when this number of sections is not sufficient that a 
double winding (with double the number of commutator 
sections) is resorted to. Thus, without losing space in 
a discussion upon the best arrangements for double and 
triple windings with more than one turn per section, 
we may pass immediately to the consideration of those 
armatures in which the re-entrancy is not the same as 
the number of windings. 

Re-entfancy Independent of the Number of Windings. 

In all the cases so far discussed the re-entrancy 
has been equal to the number of windings—a double 
winding was doubly re-entrant, and so forth. We 
come next to a class slightly different, in which the 
re-entrancy is not equal to the number of windings. 

Take a Gramme-ring armature and place 16 spirals 
upon it, somewhat like Fig. 1, but let them be 
spaced so that the distance between spiral 16 and 
spiral 1 is half the distance between any other two 
neighbouring spirals: or, in other words, set out with 
a distance-pitch equal to gr of the circumference 
(instead of Pg as in Fig. 1). Then the distance between 
spiral 16 and half-way between spirals 1 and 2 is also 
yx of the circumference ; so that having arrived at 16 
the winding naturally continues with the same pitch 
once more around the armature, and then closes at 1. 
All this is clearly shown in Fig. 12. If we now connect 
the spirals regularly down to a commutator (as has 
been done in the previous cases), we find that we have 
an arrangement which is very closely allied to Fig. 10. 
Thus in Fig. 12, where this new construction has been 
carried out, the spirals in series between the two upper 
brushes are Nos. 1, 2, 3, and 4, and also as a second 
series in parallel with these spirals a, 6, and c. Closer 
examination will show a similar state of affairs at each 
of the other brushes. 

Note specially that the spirals 1, 2, 5, and 4 are noć 


in series with a, ö, and c, but in parallel with them. 
Therefore, considering the upper half of the armature 
alone, between these two upper brushes we have the 
sum of the electromotive forces due to an average of 
about 33 spirals, but the current is due to two sets of 
about 34 spirals. 

As in Fig. 10, so in this case, the fact of these two 
sets being always in parallel depends on each brush 
never touching less than two sections; so that it is 
clear that the winding is simply another form of 
double winding, but this time z zs singly re-entrant 
(only closes upon itself once), and has an odd number 
of sptrals—viz., 31. The voltage is obviously that of 
a machine having a single winding and 154 turns on 
the armature ; but if the winding is of the same 
sectional area throughout as such a single winding, 
the current which the machine will carry will be 
doubled by the use of 31 spirals, provided that the 


Fig. 12. 


brushes are wide enough to make contact with at 
least two segments of the commutator. 
Reason for the Odd Re-entrancy. 

We may now ask, why it is that this winding is 
singly re-entrant? It is because while it. has a pitch 
like a double winding it has also an odd number of 
sptrals—that is to say, it does not obey in full the 
first rule of multiplex windings given on page 187. 
The number of spirals on the armature is noć a 
multiple of the number of windings, or, rather, we 
have a multiplex armature whose windings are not 
independent; for a single ring winding with 31 spirals 
would naturally have a distance-pitch equal to 3 of 
the circumference, just as the distance-pitch in Fig. 1i 
is J'y of the circumference. But this 31-spiral winding 
has a distance-pitch of 44, being, in this respect, 
similar to Fig. 10, which with 32 spirals has a 
distance pitch of ,,. Like Fig. 10, it has a distance- 
pitch of a double winding, but the number of spirals 
upon the armature is not divisible by 2. 

It thus appears that whether a ring winding is 
simplex, duplex, or triplex depends simply upon the 
ptich chosen with respect to the number of spirals, 
but the re- entruaucy is dependent upon the zotal number 
of spirals. The above winding, for instance, is a 
double winding, because the distance-pitch is 3, but 
it is a singly re-entrant winding, because while the 
distance-pitch is gr, the number of spirals is 31. In 
the distance-pitch fraction given above—viz., Ait 
will be noticed that the numerator gives the number 
of windings, while the denominator gives the number 
of spirals. 
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Now, if we follow the first rule given on page 187, 
the number of spirals should be divisible by the 
number of windings. Thus, in Fig. 10, the number 
of windings is 2, the number of spirals 32, and 
because 2 and 32 have the common factor 2, the 
winding is doubly re-entrant—that is to say, it may 
be split up into, or considered as, %, separate single 
windings of sixteen spirals each, each with a distance- 
pitch of 44. From this clearly follows the very 


important rule: In a ring armature the G. C. F. of the. 


number of windings and the number of sptrals gives 
the re-entrancy. 

So long as the number of windings upon the arma- 
ture were entirely independent of each other, there 
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DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 


BY W. E. WARRILOW, A M. I E k. 
(Continued from page 119.) 


Another magnet pull switch somewhat similar to that just 
described is the distance-controlled switch of the British 
Westinghouse Company. This is illustrated in Fig. 21, which 
shows back and front views of the arrangement. As com- 
pared with the device just mentioned, a marked difference 
in the disposition of the terminals and contacts will be 
noticed. In Fig 20 these are below the bridging contacts 
and subjected to the weight of whatever oil is in the 
container, while in Fig. 21 the contacts depend from the 
supporting base, and the switching or bridging piece hangs 
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Fic. 21. — Magnet Pull Switch for 13,000 volts (British Westinghouse). 


could be no mistake about the meaning of the word 
“winding” in this connection. But now that we 
find that an armature may have a double winding 
without feo independent windings, some confusion is 
likely to arise as to the exact meaning to be attached 
to the word. | | 

In a ring armature we take the definition of a 
'" winding " to be: A set of spirals placed upon the 
core permanently in series with one another, and 
forming one complete annular helix, whether closing 
upon itself or not. 

With this definition the series of spirals marked 
1 to 16 in Fig. 12 is just as much a winding as the 
series dotted in Fig. 10, although in the former case 
the particular set of spirals does not close upon itself. 


(To be continued.) 


below them, the oil-tank being also hung below the con- 
tacts, the latter dipping down into the oil. This method, 
though cramping the connections somewhat at the support- 
ing base, has the advantage of removing one of the 
weakest spots in the oil container—a terminal at the bottom 
of the tank in an inaccessible position and subject to leakage 
of oil. There are, of course, many hundreds of the latter 
switches in use giving entire satisfaction, but whether 
oil trouble be responsible for the type or not the latest 
designs of oil switches, large or small, are fitted with 
terminals depending into the oil. Referring again to 
Fig. 21, the two pull magnets will be noticed at the top of 
the switch. The plungers of these, through chain linke 
and a system of levers, operate the main switch rod, a 
heavy casting coupling the rods of the three bridging 
contacts together. The switch is held in the closed position 
by a pair of toggles, the centre of which is broken by a 
blow from a tripping magnet when opening the switeh. 
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The weight of the parts assisted by powerful springs carries 


at their centre, their ends being respectively to a 


the oross-har and contacts sharply to the off position. A | swing link fastened to the switch, and a small link and 


D.P. D.T. switch on the main base is operated by the lever 
motion in such a way that when the main switch is closed 
the trip coil is placed in circuit, and when the latter operates 
to open the switch, the small switch oloses a signal lamp 
circuit on the control table, signifying to the attendant that 
the circuit breaker has been automatically tripped. When 
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Fic. 22. — Diagram of Connections, 55,000-volt Circuit Breaker. 


opened by the attendant the switch does not give this 
signal. A diagram of the connections is given in Fig. 22. 
A circuit breaker of the above type is standardised for 
pressures up to 33,000 volts. Needless to say, the oil- 
tanks can be lowered to expose the contacts and open up 
all the vital parts of the switch. 

Another design of switch employing pull magnets is 
illustrated by Fig. 25. It is & type made by Witting, 
Eborall, and Co., Limited, and will shortly be installed at 


— 
Fic. 25.—Oil Circuit Breaker (Witting-Eborall 


Glasgow and other places. Here, again, the underhung 
contacts will be noticed and the contact bridges dropping 
elear into the oil, both fixed and moving contacts being 
immersed in the oil The control magnet is mounted at 
the top of the switch, but is not shown in the illustration, 
& handle for testing purposes being mounted in its place. 
There is one tank per pane and two contact bridges per 
circuit, giving four breaks in series per limb. The switch 
rods are all coupled toa common cross-head, and at two 
points equally spaced on this two curved links are pivoted 


lever fixed to a common crankshaft. The latter runs 
the length of the complete switch and terminates at 
one end in a crank suitably connected to the 
pull magnet. At the other end a smaller crank 
operates a controller, the functions of which will 
shortly be referred to. At both ends are powerful 
springs which assist the action of the switch when being 
opened. When closed, the shaft is turned and the operat- 
ing levers are raised, the curved links with swing links 
drawing up the cross-head and contact bridges. The switch 
is held in by a catch, which is tripped by an overload or 
reverse-current device, the solenoid for which can be seen 
on the left of Fig. 23. The small controller (not shown) 


performs the following functions: (1) when the switch is 


closed it breaks the synchronising circuit, thus removing 
the load of the lamps and synchroscope from the synchronis- 
ing transformers ; (2) it breaks the tripping et circuit 
when the switch is opened, the spark which would otherwise 
form on the relay contacts thus taking place at the eontroller ; 
(3) it closes the signal lamp circuits when the switch is closed. 
For a feeder circuit the controller is, of course, much 
simpler. A small two-way switch on the operating panel 
is used to open and close the main circuit breaker. When 
thrown in one direction it closes the pull-magnet circuit, 
while in the opposite direction it energises the tripping 
coil. When released from either position the switch flies 
to central off position, and thus entirely prevents either 
circuit being left permanently closed. The oil-tanke of 
this switch are teak lined, and divided by marble slabs 
into two parts for the different breaks for each pole, a 
separate tank per phase being provided. The tanks can 
be raised and lowered simultaneously for inspection of 
contacts, oil renewal, etc., and the entire switch is made to 
slide on rails to render withdrawal easy. Such a switch 
will control successfully a 3,000-kw. circuit, and break a 
circuit many times in excess of this if needed. It can be 
used for the parallel operation of generators of the above 
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( To be continued. ) 


STUDENTS' WORK IN PLANNING CENTRAL 
STATIONS. 
BY.E KILBURN SCOTT, A M. I C. F., M. I. E. E. 


It occurred to the writer that it would be good exercise 
for the senior students at the Northampton Institute to 
plan out a central station. The information given to them 
was: length and width of engine and boiler house, 100ft. 
by 50ft. each; approximate size and duty of a Babcock 
boiler, 16ft. by 23ft.; the number of tubes of a Green’s 
economiser ; the output and size of a slow-running single- 
crank tandem compound engine driving a multipolar 
traction generator; the internal diameter of a steel 
chimney, 7ft.; also the information that the coal was to 
be dumped at one end of the power-house, and carried by 
a spiral conveyor along the front of the boilers for hand 
firing. | 

Tho studente were required to get into the space avail- 
able as much plant as it could conveniently hold, taking 
into consideration all questions of lighting, positions of 
doorways, gangways between the various unite, suitable 
epacing for condensers and other auxiliaries, and proper 
position for the chimney with a view to shortening the 
flue, and, in fact, all the various points which must be 
taken into account when such a station is laid out in an 
engineer's drawing office. They were also required to fix 
the relative positions of the dynamos and switchboard, 
with a view to the easy operation of same, and for economy 
and convenience in the connecting cables. 

Figs. 1 to 3 show the result of about 1j hour's work by 
various students, and it is interesting to see how they have 
arrived at different arrangements, each of which may be 
said to be a reasonable solution. The spacing of the pieces 
of machinery was done in the usual manner by cutting out 
pieces of paper to size and moving them about until the 
proper distances had been arrived at. 


232 THE ELECTRICAL ENGINEER, FEBRUARY 17, 1%5 


There are many examples like this which might be set to 
students in colleges, polytechnics, etc. For example, one 
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much, but the practice would be extremely valuable. In 
the case of colleges or day classes it might include a certain 
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very good test would be to give the students a patent | amount of searching and a report on existing patents for 
specification to draft on some improvement or other detail | a year or so. Of course, in order to enable them to set 
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about the work, the lecturer should first give them a short 
description of how to properly go about it, and also 
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of, say, a dynamo machine. 


The question of whether it | supply each student with a sample specification of some 


was a patent or not would not affect the matter so very ! similar patent. 
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TIME-LIMIT RELAYS. 


There is an increasing demand in an automatic circuit 
breaker for the introduction of a time element in its 
operation. Various methods of attaining this end have 
been tried, nearly all of which fail to conform with all the 
requirements of such apparatus. Tho timing device should, 


as far as possible, falfil the following conditions: (1) the 
time element should be adjustable; (2) the time element 
should vary as nearly as possible inversely as the excess 
load; (3) the mechanism should return instantly to its 
zero position when a temporary overload is reduced to the 
normal load ; (4) the relay should instantly trip the breaker 
upon the occurrence of a dead short (except in special 
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cases); (5) it is preferable that the relay shall be so 
designed that no attention is required for winding 
mechanism, etc.; (6) it should be simple in its action, 
and not materially add to the cost of the circuit 
breaker. 

The time-element device illustrated and described below 
was designed by Mr. L. Andrews, and is manufactured by 


Messrs. Cowans, Limited, of Salford, Manchester. Mr. 
Andrews has attempted to conform, in his instrument, to 
the conditions enumerated above. Its action will be best 
understood by reference to Fig. 1. The speed at which 
the core is lifted within the solenoid is controlled by a 
diving bell immersed in mercury and oil. If the core is 
subjected to a small pull sufficient only to raise its weight 
together with the bell it will rise very slowly, because the 
tendency for a vacuum to form within the bell will result 
in the mereury contained in its lower half being lifted. 
The weight thus added, which checks the upward move- 


ment, would, unless special provision were made, bring it 


to a standstill. The pressure of the atmosphere, however, 
relieves the vacuum by forcing the oil in the upper halt 
of the bell through the small hole in the middle diaphragm, 
and the rate at which it does so determines the time taken 
by the core to travel from its zero position to the position 
at which it closes a local circuit, and trips the breaker. 
It will be obvious that the time will approximately depend 
upon the strength of the pull on the one hand, and the 
dimensions of the oil inlet on the other. In the event of a 
dead short-cirouit, the mercury contained in the bell is 
raised bodily, and the action of the instrument is instan- 
taneous. 
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FIG. 3. 


Fig. 2 shows one of 70 odd instruments supplied to tbe 
Bristol Corporation for their new switchboards. It will be 
seen that the mechanism is contained in a glass case, which 
has the advantage of keeping its working parts under easy 
observation. Ia these instruments the area of the oil 
inlet is varied by means of a coned valve, which is easily 
adjusted by means of an eccentric aluminium disc. A large 
range of time element can in this way be obtained from a 
fraction of a section to 20, 30, or more seconds. 

Fig. 3 shows a curve which has been plotted from some 
experiments made upon one of these relays. In this curve 
the abscisew denote the currents, and the ordinates the 
time. It will be seen that when the current reaches a 
certain maximum the instrument acts instantaneously. In 
certain cases this feature is not required, a time element 
being desired under the severest overload. Mr. Andrews 
has arranged that in these cases an additional disc shall 
be used which is immersed in the oil, and by its dash-pot 
action retards the movement under the strongest pull. 


12 


TIME IN SECONDS 


170 180 190 200 AMPS 


MachiNE-TOOL AccEssorreEs.—Messrs. Edward G. Herbert, 
Limited, Rosamund-street East, Manchester, have sent us par- 
ticulars of their Vee cramps and blocks, also of their box jigs. 
By the use of the latter holes can be drilled or surfaees 
machined on five different sides of an cbject at one setting. 
Besides saving a number of settings, this ensures^that all the 
holes and surfaces are equare or parallel to each other, 
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GUERNSEY TELEPHONY. 


These are the more or less stormy days of telephony, 
when nothing is really settled and when everybody wonders 
what next. A triumvirate pulls the strings—there is a 
company with a virtual monopoly over nineteen-twentieths 
of the country; there is the Government on its trial in 
two or three places; and then there are the half a dozen 
or so municipalities also on trial The victor, if victor 
there is to be, is hidden in the mists of futurity. All that 
we can do is to try and make the position clear—to indi- 
cate each step, whether retrograde or in advance. It is nearly 
twelve months since we commented upon the annual balance- 
sheet of the Guernsey telephones—to be exact, in fact, on 
March 11, 1904. We then rather hinted a challenge, 
which was accepted, to pick holes in the published accounts. 
The weak points were suggested, but they seemed such 
frivolous criticisms that no reply was needed. The system 
has now passed through its seventh year of working. The 
accounts of that year are published, and are open to 
comment. To us they seem as favourable as did the earlier 
accounts, and the concern seems to be in a flourishing 
eondition. The prime question in every concern is, does 
it pay? Of course, we assume there is no faking of figures. 
In the first place, we will follow the method adopted 
last March. Then the engineer gave the cost per line as 
21,262 
1,217 


manner, a& the end of 1904 the figures read . 


— £17. 98. 5d. per line. Reckoning in the same 


25,590 
1, 375 
217. 3s. 3d. per line. But one critic objected to 
the method of computation adopted—which was, 


cost works completed and under construction 


— Oe -—. 


total number of lines 


arguing, firstly, that cost of land and buildings should be 
included in the cost. The argument against this course 
is forcible, but really the sum—less than £3,000—is so 
inconsiderable that it might be included, and we get 
175 £19. 5s. 1d. per line. We take total number 
of lines, not the lines the critic termed revenue earning. 
Every line, be it service or sundry, indirectly assists 
in earning revenue, and has to be paid for to construct, 
and has to be provided for in depreciation. Oh, this word ! 
Of course, the critic at once hinted that “if the deprecia- 
tion fund were 73 per cent. instead of 5 per cent.,” the 
net profit would be turned into a loss. He forgot to say 
that the 5 per cent. is only one item in the depreciation, 
and that the real depreciation is much more. In the firat 
place, the item reserve, depreciation, etc., 5 per cent., is 
exclusive of interest on capital; then amounts are written 
off tools and furniture accounts; then the balance profit 
is added to a second reserve account. The capital 
advanced by the States is £27,587, which, with the 
reserve (£5,768) and creditors (£68), brings the liabilities 
to £33,423 (odd shillings left out). The reserve funds 
increased during the year from £4,227 to £5,768, so that the 
reserve is over 20 per cent. of the capital. The revenue 
during the year was £4,546, against £4,064 last year—an 
increase of nearly £500. The expenditure, including 
interest and amount written off, tools and furniture accounts, 
was £5,005, against £2,709 last year—an iocrease of £300. 
The revenue per line was, in 1903, £3. 6s. 94d., but it 
decreased in 1904 to £3. 6s. 1d. It is extremely interest- 
ing to watch these annual balance-sheets, and this decrease 
per line will need careful attention to find a cause and 
obtain a remedy. We quite agree with the critic to whom 
we have referred to above, that real comparison is impos- 
sible between what rules at Guernsey and the necessities 
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of & British city, but the results of the working can be 
used to advantage by allowing for the variant conditions. 
To jump from Guernsey to America may be permissible 
when telephony is in question. Last week our interviewer 
gave Mr. Hesketh's opinions upon American telephony. 
They were altogether good. On Tuesday the Globe says of 
New York telephony, ‘It is contended that the service is 
not only monstrously expensive, but inefficient into the 
bargain." Where doctors differ, who shall decide? 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard." 


ALUMINIUM. 


SIR,.—Will you allow me to add a few words to this 
question, as I fail to understand Mr. W. Smith's explana- 
tion. The resistance of a conductor varies directly as its 
length and indirectly as its cross-section. If we increase 
the length in a certain ratio, and wish to keep the resist- 
ance constant, we must also increase the section in the 
same ratio. In the case under consideration the leakage 
current flows radially through the insulation. The length 
is represented by the thickness of the insulation, the cross- 
section by the cylinder, having as diameter the mean 
diameter of the insulation. Supposing the thickness to be 
1 for copper and 1:3 for aluminium, then the mean insula- 
tion diameters (and consequently the ciroumferences) will 
have the same ratio, and the insulation resistances will be 
the same in both cases. Mr. W. Smith in his paper might 
have been thinking of the quantities of insulation, in which 
case he would be right, but the thicknesses are certainly in 
the ratio 1: 1:3 —Yours, eto., R. T. 


TEE METRIC FALLACY. 


SIR, — With your permission I should like to refer to two 
or three points in the letter of Mr. Dale which appeared in 
your issue of the 3rd inst. | 

With regard to my statement that in the United States 
the yard is derived from the metre and the pound from 
the kilogramme, my authority is the Director of the 
National Bureau of Standards at Washington. Mr. Dale 
quotes Lamoitier in connection with the anarchy existing 
in the textile trade through the confusion of weights and 
measures. I should like to say that M. Paul Lamoitier is 
anxious to see the metric count of yarns adopted as an 
international one. Without professing any technical know- 
sa of the application of the count, it is certainly not 
evident that the use of the present, or a metrical, count 
is in any way regulated by the existing laws in France 
relating to weights and measures. 

One moment’s thoughtful consideration would convince 
any of your readers that tbe number of threads of silk in 
a given weight of the twisted material is not a matter 
which has been brought within the scope of any Weights 
and Measures Act in any country. The whole of Mr. 
Dale's contention about the unsuitability of the metric 
system for textiles is just as wide of the point as if he had 
claimed that the metric system was unsuitable to the 
publishers’ trade because he had found a number of books 
where the pages did not number out to an even decimal 
number, or because the measurements of the books were 
not precise metric measurements. 

The fact that there is a desire to adopt a metric count 
for yarns show that there is in the yarn trade a number of 
merchants and manufacturers who think it would be a 
means of securing international uniformity in the number- 
ing of yarns. Mr. Rowlett’s letter of Jan. 20 bearing on 
this point makes the attitude of the textile trade towards 
the metric system tolerably clear. 

Mr. Dale quotes from John Quincy Adams on the subject 
of useful proportions in our weights and measures, but as 
his quotation refers to the American ton of 2,000lb. we 
lose some of the usefulness. Of course, it is perfectly well 
known that a relation exists between our weights and 
measures—it would be impossible to invent a system with- 


out one ; but it can hardly be argued that the relationsbip 
in the British system—viz., a cubic foot of water weighs 
1,0000z.—can compare for simplieity of manipulation with 
the corresponding relationship in the metric system, where 
one cubic centimetre of water weighs 1 grm. 

I am happy to accept Mr. Dale's correction in regard to 
the size of the American gallon; it will make no difference 
to the argument. 

With regard to the survival of “customary” British 
standards, I think Mr. Dale misapprehends the point. The 
survival of old French standards has been adduced by 
others as an argument against the merits, not the introduction 
of the metric system, and I ask if similarly the survival of 
* customary measures in this country is to be taken as 
detracting from the merits of the British system? 

Mr. Dale makes light of the chaos that existe at present 
in our weights and measures, but there is ample evidence 
that advantage is t&ken of this confusion by dishonest 
traders. Mr. S. Wallace, M.P., informed the Select Com- 
mittee of 1895 that there had been many financial disasters 
in 1894 to people who bought Canadian hay in tons of 
2,0001b., purchasers thinking that they were buying at 
2, 240lb. to the ton. Within the last few days, a corre- 
spondent has informed me that an English firm of pump. 
makers found their chief competitor to be from America, 
"which has an old gallon weighing about 84lb., and 
consequenlly their pumps appear io give more gallons than 
ours" We should hardly expect to find the American 
pump-makers in question anxious to have a similar gallon 
to ours. 

Mr. Dale's concluding sentenees are interesting. America 
is with you in language, common law, weights ard 
measures.” Well, we are not dealing with language, cr 
common law, but his own letter supplies evidence that 
America is no longer with us in weights and measures. He 
admits a different bushel and gallon, and I might now 
instance our stone and hundred weight. And one wonders 
whether, in the question of coinage, America sold any part 
of her birthright for what Mr. Dale might call a “mess " 
of decimal or any other kind of “ pottage."—Yours, etc., 

E, JOHNSON, Secretary, Decimal Association. 


Srg,—In your issue of Jan. 20, Mr. Rowlett, of the 
Comité permanent des Congrés internationale de 1900 pour 
l'unification de numérotage des fils, states that the chief 
reason why the metrie system in numbering yarns has not 
been universally adopted, is that Great Britain has refused 
to agree.“ In addition to the English system, which is the 
single standard for linen, and the metric system, which is 
used to a limited extent for wool, the French use 10 
different systems of numbering yarn They are the Roubaix, 
Fourmies, Elbceuf (three), Reims, Sedan, Vienne, worsted, 
and cotton methods. All of them originated in France, and 
have persisted in spite of every effort by the French 
Government and people for more than a century to eradi- 
cate them. 

On what theory is Great Britain responsible for this 
anarchy of French standards? Why has not France 
abolished these standards and adopted the metric system ? 
The French decree of 1810, making the metric system the 
standard for linen, hemp, and wool, is still in force. Why 
do the French not obey it? Is Great Britain to blame for 
that violation of French law ? 

Mr. Rowlett says that one result of the congress of 
1900 at Paris has been the adoption by users and makers 
of raw and thrown silks, ineluding the Silk Association of 
Great Britain and Ireland, of the metric numbering of silk 
for international purposes." 'The French decree of 1866 
provided for a gramme-500 metre standard for silk. It has 
been a dead letter from the date of ita passage. The Paris 
Congress of 1900 adopted the Italian system of numbering 
silk with a basis of 9 instead of 10, and actually called it 
decimal and metric. The Comité permanent des Congrés 
international de 1900, of which Mr. Rowlett is a member, 
has since repudiated this action of the congress, and adopted 
a fixed weight system of 1,000m. per kilogramme for silk, 
in opposition ta the universal fixed length method of the 
silk trade. 

Can Mr. Rowlett name a single silk mill in the entire 
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world that has changed its denier-aune system because of 
these various resolutions? Can he tell us what the metric 
aystem of numbering silk is ? 

If the French will not obey the law of France, how can 
we expect the resolutions of the Paris Congress or its 
eris permanent to be obeyed by the textiletrade of the 
world ? 

Mr. Rowlett advocates the metric system in the interests 
of the simplification of education,” doubtless referring to 
the well-known claim that the introduction of the metric 
system would save from one to three years in the school 
life of every child. I would like him to reconcile that claim 
with the fact as disclosed by the Board of Education of 
New York that only 344 weeks of the eight years of 
school attendance is occupied with mathematics, and that 
of this time 20 per cent., or only 645, weeks, is devoted to 
compound numbers, weights, and measures.— Yours, eto., 

Boston, Mass., Feb. 4, 1905. SAMUEL S. DALE, 


TELEPHONE RATES. 


Sig,—In a spirit of extreme weakness I take up my 
pen again. Your stern reproofs I admit are not wholly 
undeserved. Some of my remarks were certainly frivolous. 
But when people become personal, I have a tendency to 
become frivolous. If you will blue-pencil the personalities, 
I will abstain from harmless frivolity. In that way con- 
troversy may be shorn of its jagged angles, and the path 
to truth made easy. 

You will pardon my insistence, but I am not content to 
be contradicted on a question of fact. The third paragraph 
on p 26 of the Electrical Engineer clearly shows that the 
argument was that a rate of £5. 10s., or between £5 and 
£6, ie the proper thing for this country, and that the whole 
business must be jadged in advance by such a figure. 
Therefore, £5. 10s. was the pivot of the argument, and 
was not merely assumed for the sake of illustration. 
Perhaps you will kindly reprint that part of the para- 
graph which contains the figures, beginning The people's 
part” and ending “compulsorily by arbitration,” so that 
your readers may see clearly who is right on the question 
of interpretation. 

Mr. John Macfee is commendably brief. Wishing to 
avoid the harsh language apparently inseparable even from 
a 10-line letter contributed by a municipal telephonist, I 
can hardly be so brief in reply. Mr. Macfee says that no 
rebuilding of plant will be necessary." I have had some 
little experience of the work required to be done in con- 
verting a large telephone system from one method of work- 
ing to another, and I beg to differ. When Mr. Macfee has 
got a little further with the work of converting the 
Glasgow system, he will doubtless find reason to modify 
his very positive statement. My letter published in your 
issue of Jan. 20 was based on an official announcement in 
the Glasgow Press, which stated that the whole Glasgow 
Corporation telephone system was to be converted to an 
improved method of working, the method described being 
what is generally known as the common battery system. 
As a telephone man of some experience I know that such a 
conversion can only be carried out effectively by means 
of a complete rebuilding of the plant, involving new 


central office and sub-station equipment, and, in the 


case of Glasgow, probably extensive alterations to the 
cable plant. Evidently the Glasgow Telephone Committee 
and Mr. Macfee think differently, and are thinking of 
grafting relays and lamps on to the present call-wire equip- 
ment. I give them a friendly warning that if they proceed 
on those lines, their last state will be worse than their first. 

Mr. Macfee considers my remarks as to the probable 
cost of an effective conversion and to the telephone muddle 
at Glasgow to be the outcome of a prejudiced imagination, 
and too ridiculous for comment. The only prejudices 
aroused in my imagination by the telephone work at 
Glasgow are due to the badness of that work, and to the 
disingenuous arguments and inaccurate statements which 
have from time to time been made in support of it. There 
was absolutely no excuse for providing Glasgow, in 1900, 
with a telephone system which was obsolete in every 
respect. In spite of the fact that that system was 10 years 
behind the times in all its essential features, those chiefly 
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interested in it have, up to quite lately, repeatedly claimed 
that it was all that was modern and up-to-date. Under 
these circumstances a “ prejudiced imagination " in one who 
knows the real facts is not altogether inexcusable. 

Now, what are the facts as to telephone muddle and pro- 
bable cost of conversion? According to the published 
descriptions, the Glasgow Corporation telephone system 
contains 20 exchanges. Of these, five are equipped with 
flat call-wire switchboards, 14 with vertical magnetic 
switchboards, and one with a vertical board having signals 
arranged for push-button calling and clearing. The public 
stations in the main exchange district are worked from 
a separate switchboard. At some of the smaller call-wire 
exchanges ring-off indicators have been added to the equip- 
ment, 30 that calling-off may be done without speaking on 
the call-wire. The new exchange opened last year is within 
gunshot of the main exchange, originally designed to serve 
10,000 lines, and actually serving only between 5,000 and 
6,000. The new exchange is on a totally different system 
from the main exchange, though it serves part of the same 
district. There are five different methods of working the 
service from the subscriber's station in vogue, and the 
whole service is worked on what is called the "'ring- 
through" system, the subscribers ringing each other up. 
The subscriber’s list contains an appalling number of notices 
to subscribers, telling them what to do and what not to 
do in working the service, both generally and in certain 
districts. The cable plant is laid out for taper distribution, 
involving a tangled collection, not merely of X. joints, but 
of what might be called “octopus” joints, and the 
complication is increased by the distribution of the call- 
wire circuits. More than a third of the total length of 
cable in use is armoured cable, buried solid in the ground. 

This is a brief description of a telephone system built 
all within the past 44 years. Honestly, I do not think the 
term “telephone muddle” is too harsh a term to apply. 
However, if any telephone . (British municipal 
telephone men barred), British, Continental, or American, 
will state in your columns that it is not a muddle, that the 


above paragraph describes such work as he himself would 


have done, starting in 1900 to build a telephone system in 
a city area of a million population, then | will cheerfully 
withdraw the word. 

Of the advisability of completely reconstructing the 
Glasgow Corporation telephone plant there can be little 
doubt. In fact, if the plant is to be put into condition to 
give a modern service and to be developed along right 
lines, it is an absolutely necessary step. I offer Mr, Macfee 
and the Glasgow Telephone Committee that advice free. 
A detailed report and estimate I should have to charge for, 
but I should be much surprised if the cost of sach an 
effective reconstruction as is necessary came to much less than 
the approximate estimate I gave on Jan. 20. In this Mr. 
Bennett would doubtless agree, as he thinke that the Post 
Office will have to spend quite as much as they may pay 
for the National plant in bringing it up to date. Most of 
the National plant, though some of it is of older date, is 
more modern in type and more efficient than that of the 
Glasgow Corporation telephone system.— Yours, etc., 

i HERBERT Laws WEBB, 

35, Old Queen-street, S.W., Feb. 6, 1905. 


Sir,—I see that Mr. Laws Webb admits in your current 
issue that he is an employé of the National Telephone 
Company, with a special mission in connection with 
municipal telephones. So long as this is publicly admitted 
I have no objection to his doing his best—that is to say, 
by honourable and straightforward means—to stay the 
progress of municipal telephones in the interests of his 
employers, but I do object to anybody in such a position 
posing as an independent consulting engineer, expert, or 
critic, and I do object to underhand methods in every shape 
and form. | 

The only other point in Mr. Webb's long effusion that I 
need notice is his statement that while the corporations 
only gained 4,687 stations in 1904, the National systems in 
the same places gained 8,074. It is necessary to note that 
while the correctness of the corporation figures can in 
every case be checked by any ratepayer who likes tq 
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take the trouble to inspect the booke, there is no 
guarantee whatever that the National Company’s figures 
are anything but imaginary. For a long time past that 
company has been claiming an enormous increase in 
* subscribers in Glasgow and other places, but this claim has 
not been substantiated by their published directories—a 
fact which has been several times pointed out in Glasgow, 
where the company has been challenged (of course, in vain) 
to support its assertions by showing its books. I submit, 
therefore, that the two sets of figures do not stand on the 
same basis. as regarde credibility. It is possib:e that 
the National Company has obtained a larger number 
of additions in Glasgow and elsewhere during the past 
year than the corporations, but that has only been 
done by pushing telephones at 25s. a year, party lines, 
omnibus lines, and other cheap and inefficient odds-and-ends 
which the municipalities disdain to touch. In every case 
the corporation exchanges consist, mainly of direct exclusive 
lines, and it is these which constitute the backbone and 
bulwark of a telephone system. In Glasgow the Corpora- 
tion have over 2,000 more direct lines than the company. 
The corporations also adhere strictly to their tariff rates, 
which are remunerative ; the company confessedly elects 
to run at a loss. Under such circumstances, corporation 
systems can only subsist by supplying a superior article 
which it pays people to take at a higher price, and it speaks 
much for their vitality and recognised usefulness that they 
continue to expand in the face of such indiscriminate 
opposition.— Yours, eto., A. R. BENNETT. 


[We insert these letters, but here the correspondence must 
stop, as it leads to no advance. Just a short reference to 
each letter. We reprint, as desired by Mr. Webb, the 
paragraph re £5. 10s.*, merely remarking that Mr. Bennett's 
argument is to establish a basis to guide the Government 
as to the maximum it should pay in purchasing the tele- 
phones. Naturally, he takes rates found to be remunerative, 
and says, “ There's your factor, your guide, the maximum 
rate you should contemplate in your purchase.” Had the 
remunerative rates been others, he must have used other 
figures. There is no dispute with Mr. Webb as 
to a question of fact—the £5. 10a. is a fact—provided 
by the remunerative rates. What Mr. Webb does not see 
or does not admit is that supposing the remunerative 
rates had been others, not £5 to £6, Mr. Bennett would 
then have used the mean of the other rates to show the 
factor controlling the limit of purchase money. Everybody 
uses similar methods in every business transaction through- 
out the entire world. Do you want to know the price of a 
cow? You naturally seek to know the prices generally 
given, and fix your own accordingly. Mr. Webb himself 
uses similar methods of argument when he says, or implies, 
all the modern telephone engineers, except Mr. Bennett, 
prefer the common battery system, and wants us to infer, 
what is probably correct, that the experience of the 
majority is a better guide than the experience of the unit. 

Mr. Bennett's letter weakens his case. To the general 
public each telephone installed is a different station, and if 
& man gets what he wants he does not care a pin whether 
it is by means of a party line or any other line. The two 
opponents each hold the opposing system to be inefficient, 
and have given general or specific reasons for such ineffi- 
ciency. Surely Mr. Bennett should stick to his guns. He 
is proud—deservedly so—of Guernsey, but in Guernsey 
rates stood at 30s., plus 1d. per call. Municipalities must 
not disdain to touch whatever is found convenient to 
customers, whether party or omnibus lines.—Ep. E. E 


* The people's part is to make quite sure in advance that no foolish 
contract is entered into. What is wanted are cheap rates, such as are 
charged by the British corporations who own telephone systems, by 
the National Telephone Oompany itself wherever it is face to face with 
competition, by the Continental telephone administrations, and by the 
independent telephone companies in tho United States. All these show 
that a rate of between £6 and £6 per annum for an exclusive direct line to 
the exchange with unlimited calls is remunerative, and that is what must 
be insisted on in this country. If the Post Office cannot pledge itaelf 
to that 1n advanoe, then it has no right to buy the telephones. It is 
no use fixing a price and then discovering too late that, in order to 
earn interest on it, a rate of £8 to £10 a year must be charged. The 
business way is to calculate beforehand the maximum sum that is 
admissible on the basis of, say, a £5. 10s. rate, and if the company 
will not take it, drop the matter once and for all until the flux of time 
gives again the right to buy compulsorily by arbitration. 


RE QUESTION 755. 


Sin, —In the current issue of the Electrical Engineer, in 
the Questions and Answers” column, the second answer 
to Question No. 755 contains a slip which has led its writer, 
„W. T. W.,“ to an erroneous conclusion. In the course of 
his explanation, *W. T. W.” says, after mentioning that 
the exhaust steam is taken into the chimney near the base, 
“this gives us 35ft. per second as the volocity of the steam, 
and consequently (of?) the hot gases within the chimney.” 
The latter part of the sentence ie, of course, incorrect, 
seeing that before the introduction of the steam the flue 
gases had a velocity of 16°8ft. per second only. To get an 
idea of the velocity of the mixed gases we can use the 
principle of momentum, by which 

m, 9, +m, v, M V, 

m, m, being the respective masses of steam and fine gar, 
and v, v, their respective velocities before impaet — M is 
the sum of the masses, and V the velocity after impact. 
Take the ease of a plant gxhausting 21lb. of steam per 
indicated horse-power hour, using 4ib. of fuel with 20lb. 
of air per pound of fuel. Then the relative masses of 
steam and flue gas at the base of the chimney will be 21 to 
4--(20x4)21 to 4, or m,=1, m,=4; and, further, we 
have v, = 35, 9, —16:8. Substituting in the above equation 
1x35+4x168=5 V—ic, V=20-4ft. per second. Sub- 
y = 8 VH (600 - 62) 
à 3x 600 
we find H = 88ft., thus gaining 28ft. on a 60ft. stack. In 
practice the gain is not so great as this, for the following 
reasons: 

1. The value of V is not as great as obtained above, on 
account of internal losses in the mixture of the gases. 

2. After the steam has travelled a few feet above the 
point of entry, where it has a temperature of about 
212deg. F., it abstracts a considerable proportion of the 
heat in the flue gases, reducing the temperature of the latter, 
and this reduces the draught. 

3. The steam expands with this rise of temperature, and 
occupies a portion of the volume of the chimney, further 
reducing the draught by a throttling effect. 

These considerations show, what has been found in 
practice, that turning exhaust steam into a high chimney 
has very little effect on the draught.— Yours, = wo 


stituting this value in the equation 


FOREIGN LAMPS. 


SIR, — With reference to the “ flame " aro lamps put up in 
the vicinity of the Mansion House, and respecting which 
a notice recently appeared in the technical papers, it has no 
doubt escaped the notice of the City lighting authorities 
that the arc lamps which have been fitted up areof German 
manufacture. In view of the present state of trade it seems 
rather peculiar that the premier city of the Empire should 
have to go abroad for arc lamps to light its streets, when 
there are in this country numbers of manufacturers of 
high-class arc lamps, both flame and otherwise, who would 
be only too pleased to submit most satisfactory lamps for 
practical tests on the streets, more particularly because in 
this case, if the trials prove satisfactory, a very large 
number of lamps will be required.—Yours, eto, 

OBSERVER. 


160-H.P. MOTORS. 


SIR, — Though probably too late, I should like to submit 
an explanation to your Question No. 756, re the 160-h.p. 
400-volt motor, several answers to which are printed in your 
last issue. I have had two similar occurrences recently 
with 450-volt motors. In the first case the brushes had 
been reversed, but the rocker had not been properly set 
afterwards. In the second case the brushes had been fitted 
to face the wrong way round, the spindles in this case 
being fixed. In both these cases one brush invariably kept 
most of the sparking and all the flashing over to itself. 
Now, I take it that the machine in question was installed 
in its permanent position, and not running on test at the 
maker's. In this case it is quite conceivable that the 
machine had been taken apart for packing, and afterwards 
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erected by men on the job." In many machines it would 
be anode easy for the brushes under these conditions 
to be put on wrong way round. However, when the 
machine is at rest it is a very simple matter to check this : 
examine the armature and see which coil is midway 
between two pole-tips, follow this coil along to its connec- 
tion on to the commutator, and the bar to which this is 
connected will be the approximate position for the brush. 

I do not think there could be much wrong with either 
the armature or thefield. In the first case the prelimiuary 
shop tests (galvo and ineulation) pretty well ensure the 
. armature being sound, while the resistance and insulation 
tests to the field coils should prove these good. I cannot 
understand that in the event of a field coil being wrongly 
connected the circuit breaker waits until the third contact 
is reached before opening. In this last case the ammeter 
readings would have helped us, but unfortunately these are 
not given.— Yours, eto., 3 H. M. M. 


THE SINCLAIR VARIABLE-STROKE FEED PUMP. 


SIR,—We were pleased to see that you gave such an 
interesting notice of our variable-stroke boiler feed pumps 
in your last issue, but there is one small matter to which 
we should like to draw your attention. 

You mention that the curve of test shown refers to 
2,000-gallon pump. We should like to point out that 
although this test was taken from a machine capable of 
pumping up to the capacity of 2,000 gallons, the actual 
test was taken at a slower speed, giving a maximum dis- 
charge of 1,000 gallons per hour, so that the total efficiency 
does not show out as well as it would if the machines were 
fully loaded and working to the maximum capacity.— 
Yours, etc., HAYWARD-TYLER AND Co. 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The monthly meeting of this section was held on Tuesday 
evening, when the discussion on Mr. Maxwell’s paper on 
street arc lighting was continued. 

Mr. W. W. LACKIX (member) read a paper on Earthing.“ 
„An earth,” he said. had been legally defined as follows: 
‘The earth is an earth, but an earth need not necessarily 
be the earth.“ After quoting the rules referring to earth- 
ing in the rules and regulations recommended for wiring 
for the supply of electrical energy issued by the Institution 
of Electrical Engineers and the rules in Glasgow Corpora- 
tion general rules, he went on to state that during the years 
1902, 1903, and 1904 35 fires were reported to the elec- 
tricity department of the Glasgow 5 by the fire 
department as having been due to defective electric light 
installations. Two of these were, in the opinion of the 
electricity department, not due to electricity at all. 
Of the remaining 33, 15 were due to the melting 
of gas-pipes by a current of electricity, the installation 
in each case having been carried out with metal- 
sheathed cables; eight of the fires occurred on installa 
tions where the metal piping or metallic sheathing of the 
cables were not properly earthed ; seven were on installa- 
tions where the iron piping or metal sheathing was earthed. 
The causes of the remainder have probably no bearing on 
the subject of earthing, but may be of sufficient interest to 
be stated here: five were caused by the cables having been 
chafed, and the insulation consequently damaged by contact 
with the sharp edges of iron pipe ends; one was due to 4 
piece of hot carbon falling from an arc lamp upon some 
muslin goods in a shop window; five were due to defec- 
tive twin flexible conductors ; three were due to deteriora- 
tion and defects in switches; three were due to wooden 
casing having been saturated with water; and one was 
caused on a wood casing installation where the conductors 
were not protected, but were lying against a soft gas- 
pipe, and the insulation of the conductor failed. Perhaps 
it might be well to point out in passing that the effect 
of these fires was much more serious in the 15 cases 
where soft gas-pipes were melted, and the author be 
to express the hope that electrical engineers will do all 


they can to stop the use of this class of pipe, and, if 
possible, see that it is removed from any building into 
which electric lighting or power is being installed. Con- 
sidering, however, only the firat 15 cases, and especially 
the seven where the metal sheathing was earthed, the faet. 
of current going vid the gas-pipes at all goes to show one 
of two things—viz., either that the current flowing to earth 
and back to the generating station divides up between the 
one, two, or more paths to earth in proportion to the con- 
ductivity of the1e different paths, or that by increasing the 
earth connections the current going to earth is increased 
by the increased conductivity to earth of the earth cirouite. 
It is, further, impossible to test an installation after it is 
completed, with a view to ascertaining whether the metal 
sheathing is in iteelf properly electrically continuous through- 
out its entire length, and whether the continuity of earthing 
throughout is not due to the sheathing being earthed at 
one point by the earth-wire run for that purpose, and at 
another point by means of a gae-pipe or other pipe. It 
may be that for part of the course a gas or water pipe 1s 
the bonding or oross connecting link between two lengths 
of sheathing. 

With the present system of earthing, if one conductor 
came in contact with the sheathing, the current that flows 
momentarily, bus long enough to blow branch and main 
fuses, was frequently 250 to 300 amperes, and was sufficient 
to interfere with the supply to other consumers. It had 
often been found that a momentary short-circuit was due 
to an earth on a three-ampere branch circuit in a consumer's 
premises. Bearing these facts in mind, the author has come 
to the conclusion that the present method of earthing at 
any point and direct is wrong, and it is his opinion (1) 
that the metal sheathing on installations for connection to 
public supply mains should be kept clear of all other metal 
work throughout the entire run of the conductors ; (2) that 
the connection to earth should be through a resistance of 
such an amount as would allow not more than, say, two or 
three times the normal current of the installation flowing to 
earth in the event of one of the conductors coming in contact 
with the sheathing ; and (3) that the metal sheathing on 
installations for connection to public supply mains should 
be joined to earth at one point only. 

The author then went on to speak on each of these three 
points. With regard to (1) metal sheathing kept clear of 
all other cables, he said that in the Glasgow provisional 
order it was distinctly stated that the Corporation were not, 
except with consent, to lay their electric lines in contact 
with any such mains. It followed, therefore, that if it was 
necessary to keep clear of other pipe work under ground, it 
was obviously just as necessary to keep clear of pipes and 
metal work inside buildings. If the sheathing used for 
electric lighting and power conductors was insulated 
throughout its entire length, it would be possible to test, 
after any installation was completed, and to see that tho 
cable sheathing was clear of all other metal work in the 
building, and also that it was in itself electrically con- 
tinuous. With regard to (2) a resistance in the earth circuit, 
if there was such a resistance the rush of current would be 
reduced so enormously as to make the main fuse strong 
enough to resist it. It would beeven a better arrangement 
if each set of branch pipes had a proportionate resistance 
inserted to a separate slightly insulated earth wire and the 
sheathing of the mains had also a resistance. In using 
metallic-sheathed conductors it had formerly been common 
practice to have the main fuses enclosed in cast-iron boxes, 
these boxes being earthed through connection to the metallic 
sheathing. It had then been frequently found that when 
a fuse blew, an arc was formed between a conductor and 
the case, owing to the distance between the bus bar and 
the side of the case being less than the break of the fuse, 
and strong enough to keep up an arc. Sometimes this 
arc had melted a hole in the iron box as well as below the 
main fuse. As a remedy some engineers insulated these 
boxes by mounting them on wooden bases and connecting 
the pipes across the gap by means of a bonding wire, cr 
having the fuses enclosed in a wooden case. A similar 
course had been adopted where an arc had formed between 
one of the terminals or blades and {the side of the switch 
box. One good reason for earthing the metallic sheathing 
covering electric conductors is, of course, the prevention of 
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to limit the current. By insulating the sheathing through- 
out its run, earthing it at one point only, and introdu ing 
proper sized resistance on the earth circuit, they 

(1) made it possible to make a further and important test 
at all times, even after an installation has been com- 
pleted; (2) increased the efficiency of the supply ; (3) 
reduced the already small risk of fire from electri 
(4) in no way interfered with the precautions for the safety 
of the 


tinuous 1 
and lampholders should be insulated was that if the lam 


holders were not insulated they would most assuredly 
break down the insulation of the lamp caps in use. 

were on record where the insulation between the lamp- 
collar and one of the terminals was nil. All lamp caps on 
250-volt lamps would stand 250 volts between the two 
terminals, but few would stand 250 volts between one of 
the contacts and the metal collar on metal-oo 
or the lampholder on 
Besides, it would have n noticed that in the abnormal 
state of division of pressure between the positive, neutral, 


r- 


poesible dangerous shock to the public, and the insertion 
of a resistance of the size suggested would not militate 
against this in any way. Several stations have adopted 
this course to protect their works from a complete shut- 
dowu. To ensure continuity of supply the middle wire of 
the three-wire system is earthed through a resistance of a 
tenth of an ohm, or in some cases one ohm. 

Mr. A. P. Trotter had constructed a mechanical model 
to show the difference of pressure between each of the three 
conductors on a three-wire system, and each with varying 
leakages or earths. This device was described at length, 
but as it has been already described in Mr. Raphael's book 
on “Faults in Electric Mains," Mr. Lackie’s description of 
it is here omitted. The idea of introducing a resistance to 
the extent suggested on the earth circuit is probably novel, 
so far as wiring is concerned, but to introduce a resistance of 
some kind is not new in underground mains work, as the 
Howard Conduit Company, Trafford Park, Manchester, 
in a descriptive pamphlet of their asphalt conduits for 
underground mains, advocate this. If in circuit with 
or if the earthing resistance on a consumer’s premises 
took the form of an electromagnet, which would close a 
secondary circuit so as to ring a bell, sound an alarm 
of some kind, or light a tell-tale lamp, each installation 
would become self-testing. The winding of the resistance 
in the form of an electromagnet would also, in cases of dead 
earths, act momentarily as a choking coil. We are.all 
agreed that a fuse of a certain capacity affords no protection 
against leakage current, which is, as a rule, leakage to or 
from earth, so long as that current does not exceed that at 
which the fuse will blow. The above arrangement would 
act before the fuse, and even a simple electromagnet in 
circuit with the earth-wire without the resistance advocated 
would always be an advance on present practice. It has 
frequently happened that for some reason or other the fuse 
on the branch main connected to the neutral wire on 
a two-wire installation has gone, and the installation has 
had an earth connection on the same conductor inside the 
premises beyond the fuse. The installation still continues 
to have a satisfactory supply through this earth connection 
and the earth connection at the generating station. Ifa 
resistance of the amount suggested was inserted in the earth 
connection, the chances are that the consumer would very 


soon see that something was amies, due to the bad pressure 


brought about by the supply having to come or go by the 
earth resistance ; and, moreover, if a bell or other device 
was connected, as indicated, with the resistance, it would 
immediately show that current was passing by the earth 
eirouit. If earthed at more than one point, several resist- 
ances would be required, so that the joint parallel resistance 
should equal a resistance such that only two, or say, three 
times the normal current would flow to earth; but farther 
current is diverted over the other metal work of the building 
if earthed at several points. If several paths are given 
between the metal sheathing and earth on different floors 
of a building, there. is, as before, current diverted over all 
the other metal work of the building, and such stray 
current may cause arcing sufficient to melt pipes—gas and 
water-—and, if gas, fire will result. The resistance of 
50 yards of jin. tubing with joints was 4 ohm, and the 
resistance of 50 yards of lead covering of % twin lead- 
covered wire, ‘8 ohm. It looked from that, therefore, as if 
the current to earth would equal a considerable pressure 
divided by the resistance to earth of each circuit, and that 
might explain the melting of the gas-pipes and consequent 
fires in the seven cases of fire referred to. 

Faults had occurred on lead-covered conductors due to a 
broken strand getting in contact with the lead covering. 
The momentary flow of current in such a case had often 
been so great as to burn the lead clean off at the point of 
the broken strand, and the fuse on the circuit had some- 
times gone and sometimes stood. Where it had gone it 
would be replaced, and the installation might seem all 
right, but trouble would be experienced sooner or later 
with a conductor in such a state. Might the same reason- 
ing not be used in advocating the introduction of a resist- 
ance on the earthing wire from a motor or dynamo? The 
comparatively enormous damage generally done to a small 
motor when one of the conductors in it went to earth, in 
the opinion of the author, justified putting in a resistance 
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causes; 


ublic from shock ; (5) rendered installations con- 
$ self-testing. The reason for insisting that fittings 


llared lampe, 


roelain or vitrite-capped lamps. 


and negative conductors and earth —i. e., when the positive 
or negative main was to earth—it was quite le that 
between one lamp contact and earth, if the holders were 
earthed, there would be at times a difference of pressure of 
500 volts. The lamps in general use to-day were not meant 
for this, and consequently the simplest and the cheapest 
way was to insulate the lampholders and remove these two 


dangers. 


AUSTRALIAN TRAMWAY SYSTEMS. 


In no part of the world, in proportion to the number 
of population, are street tramways more extensively used 
as a means of passenger transit than in the leading 
Australian State capitals. Although their introduction is 
of comparatively recent date. their development has been 
marvellous, and, as in many European and American cities, 
they have assisted in makiog riding cheaper than walking, 
and are causing the omnibuses and other conveyances of 
a past generation to become forgotten. In Sydney the 
tramways were originally worked by steam power, the cars 
being double-decked, like the railway carriages on several 
of the Paris suburban lines, but subsequently the cable 
system was introduced, and later on electricity became 
utilised as the motive power, and with such success 
that it is only a question of time when the locomotive 
and cable will be found dispensed with. The various tram- 
lines, which, like the railways, are the property of the State, 
form a complete network of communication between nearly 
every part of Sydney and its suburbs, thus assisting in 
counteracting the tendency to overcrowding, which forms 
one of the evils associated with large centres of population. 
The total length of tramlines open on June 30, 1903, was 
1244 miles, representing an expenditure of £3,371,587 for 
construction and equipment, the number of engers 
carried during 1903 being 130,405,402. The Melbourne 
system, embracing a length of 48 miles, 434 miles of which 
are worked by cable and 44 miles by horse power, was 
constructed by a municipal trust at a cost of £1,705,794, 
and is leased to à company. It is said to be the largest 
and best cable system in existence. The number of 
passengers carried during the year was 47,564,942. There 
are also several suburban lines worked by limited liability 
companies, as follows: horse, 84 miles ; electricity, 4 miles; 
and cable, 24 miles. In Brisbane the tramlines were 
originally worked by horse power, but in 1897 it became 
replaced by electricity, the tramways being the property of 
an English company, and covering a total length of 28 miles. 
As the traffic increases, extensions are effected. At the close 
of 1902 there were in the State 65 miles of tramways, 
including those in Brisbane, the number of ngers 
carried during 1903 being 18,125,302. In Adelaide there 
are several tramway lines worked by horse power, but an 
attempt is dein. made to secure the introduction of the 
electric system. The lines are owned by private companies, 
In Western Australia, Perth has a well-organised system 
of electric tramways, which, like that in the Kalgoorlie 
municipalities, is the property of a private company, 
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Fremantle and Boulder City also will shortly be in posses- 
sion of electric tramway systems, constructed by private 
enterprise under municipal supervision. The only State- 
owned tramway is that running between the port of 
Roebourne and the town of ack, a distance of 
84 miles, in the north-western portion of the State. In 
Tasmania the Hobart tramways are worked by electricity, 
and extend a distance of about nine miles. They are owned 
by a private company, and were opened in 1901, in which 
year they carried 1,432,176 passengers. There is also a 
steam tramway in the north-west portion of the State, 
connecting Zeehan with Williamsford, a distance of 11 
miles, ite summit being 1,500ft. above sea-level. Compared 
with other Australian tramway systems, that of Sydney is 
considerably the most efficient, there being a continuous 
succession of trame from early morning until midnight, an 
all-night service being established on several lines. During 
the earlier hours of the day and in the evening the tram traffic 
is enormous, the cars, running almost every minute, being 
densely crowded. It is the same at holiday time, and the 
greater the amount of accommodation provided by the 
State Railway Commissioners the denser becomes the 
crowding. It is as if the whole population desired the use 
of the tramcars. Yet, with all this heavy traffic, accidents 
are comparatively few, being in most instances due to the 
disregard of ordinary precautions on the part of the sufferers. 
All the Australian electric systems are on the overhead wire 
principle, which is not found to interfere with the work of 
fire brigades to anything like the extent originally antici- 
pated. The cost of the New South Wales tramways was 
defrayed out of loan revenue, and they constitute one of 
the most valuable assete of the State. 


CATALOGUES, ETC, RECEIVED. 


Poumps.—Measrs. Balcke and Co., condenser specialists, 27, 
Clement’s-lane, London, E.C., have sent us a pamphlet describ- 
ing some of their electrically-driven and other pumps. 


MECHANICAL STOKERS.—A pamphlet, entitled **Cheap Steam," 
issued by Messrs. Ed. Bennis and Co., Limited, Bolton, describes 
and illustrates their stoker and compressed-air furnace. 


Arc Lamps AND ͤ MErERS.— Mr. G. Braulik, 217 and 218, 
Upper Thames-street, London, has issued a new catalogue and 
price-list of his London-made arc lamps ; also a new list of 
** Eclipse electricity meters. 


CABLEWAYS, ETC.—Messrs. Graham, Morton, and Oo., 
Limited, Hunslet (Pepper-road), Leeds, have sent us a cata- 
logue describing their cableways, cantilever cranes, electric 
telpherage, aerial ropeways, etc. 


BaiLEY's VALVES.— We have received from Messrs. W. H. 
Dailey and Co., Limited, Albion Works, Salford, Manchester, 
^ copy of Part 9 of their catalogue, Section 1. This part deals 
with valves of the firm's latest improved types for power stations 
and works. 


FuLL-SIZE Sections.—From Messrs. Hardy and Padmore, 
Limited, Worcester Foundry, Worcester, we have received 
three sheets illustrating full-size sections of manholes and 
inspection pit covers, with particulars attached. The sections 
represent stock patterns, and should be especially useful to 
consulting engineers. 


WESTERN ELECTRIC SPECIALITIES.— The Western Electric 
Company, North Woolwich, London, have sent us copies of 
their latest price-lists, enclosed in a binder. These lists deal 
respectively with continuous-current fan motors, enclosed arc 
lamps, continuous-current circuit breakers, sewing-machine 
in otors, and motor-driven grinders. N 


SwitcHBoaRps.—A pamphlet just issued by Messrs. Johnson 
and Phillips, Old Charlton, Kent, contains illustrations of a 
number of switchboards designed and constructed by the firm. 
‘The selection has been made, we are told, with a view to show- 
ıng the variety and scope of their work in this department, 
„ud what the different types of board look like when erected. 


ELECTRICAL HeatiInc.—We have received from the Electric 
eating Company, 3, Holborn-place, London, W. C., a copy of 
their list of patent Phoenix heaters and cookers. The great 
progress recently made in the design and manufacture of this 
ulass of apparatus is well illustrated by this list, which includes 
4 great variety of useful types, all, we are told, made in 
Eogland. 

THe MgTAPHONE.—F rom the National Teiephone Company, 
Limited, Victorla-embankment, London, E.O., we have a copy 
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of their revised and enlarged catalogue of metaphones. 
The metaphone, it may be repeated here, is a complete 
telephone transmitter and receiver for use in connection with 
existing electric bell wires, bells, etc., and batteries in houses, 
offices, hotels, etc. Several patterns are illustrated. 


Alk-CompPressina PLANT.—Air-compressors are dealt with in 
a new catalogue recently issued by Mr. Peter Brotherhood, 
Belvedere-road, Westminster Bridge, S. E. These compressors, 
we are told, have been specially designed to meet in the best 
manner possible the rapidly growing requirements of users of 
pneumatic tools and other machinery and appliances worked by 
compressed air. The illustrations of standard Brotherhood air 
compressors are excellent, and full particulars are included. 


CoLLIERY CaBLES.—From the St. Helens Cable Company, 
Limited, Warrington, we have received a copy of their new 
catalogue of dialite cables for use in collieries. The special 
features of dialite cables are dealt with at some length, and the 
reports of independent tests given, while several methods of 
fixing or laying cables in mines are illustrated. These methods 
are founded on the many years of experience which the com- 
pany have had with this particular class of work, and make a 
useful addition to the catalogue. 


PaPER-INsULATED CABLES.—From Messrs. W. T. Henley's 
Telegraph Works Company, Limited, Bloomfield-street, 
London-wall, E.C., we have received a copy of their very con- 
veniently arranged new price list of paper-insulated cables for 
electric lighting, power, and traction, comprising low-tension, 
single-concentric, triple-concentric, twin, three-core, and high- 
tension concentric cables. We note that the specification of 
cables, details of conductors, etc., contained in this list are in 
accordance with the recently issued report of the Engineering 
Standards Committee. 


———BEÉÉEÉEEESEBEE 


FORTHCOMING EVENTS. 


Fripay, Fes. 17. 


Institution.—At 9 p. m., High-Power Microscopy,” by Mr. 

W. Gordon. 

Institution of Mechanical Engineers.—At 8 p.m., discussion on 
adjourned papers. Prof. W. E. Lilly will read a paper on The 
Strength of Columns." 

North-East Coast Institution of Engineers and Shipbuilders.— 
General meeting at Newcastle. 


Electrical Engineers (R.E.V.)—At 8 p. m., Bohemian concert at 
the Horne, Kennington. 


SATURDAY, FEB, 18. 


Glasgow Technical College Scientific Soolety.—At 7.50 p. m., 
„High-Speed Tool Steels from the User's Point of View, by Mr, 
E. H. Robertson. 


Royal 
J. 


MonpaAY, FEB. 20. 
Society of Artsa.—At 8 p.m., ‘‘Internal-Oombustion Engines" 
(Lecture II.), by Mr. Dugald Olerk. 
TuESDAY, FEB. 21. 


Institution of Electrical Engineers (Manchester Section).— 
At 7.50 p.m., ‘‘ Manchester Tramways Power Supply,” by Messrs, 
H. C. Gunton and S. L. Pearce. 


Institution of Civil Engineers. —At 8 p. m., resumed discussion 
on ''Alíreton Second Tunnel" and The Reconstruction of 


Monoreiffe Tangel.” Paper, ‘‘ Surface-Oondensing Plants, and 


the Valve of the Vacuum produced,” by Mr. R. W. Allen. 


Institution of Engineers and Shipbuilders in Scotland.- At 
8 p.m., general meeting. 


THURSDAY, FEB. 28. 


Institution of Electrical Engineers. At 8 p. m., The Value of 
Overhead Mains for Electric Distribution in the United Kingdom, 
by Mr. G. L. Addenbrooke (continuation of discussion). 


Tramways and Light Railways Association — At 8 p. m., 
„Brakes, by Mr. G. A. Trube. 


FRIDAY, FEB. 24. 


Physical Seciety.—At 5 p.m., '' The Curvature Method of Teaching 
Geometrical Optics,” by Dr. O. V. Drysdale; exhibition of Dr. 
Meisling’s colour-patch apparatus, by Mr. R. J. Sowter ; and A 
Method of Illustrating the Laws of the Simple Pendulum,” with 
au eo of string models of optical systems, by Mr. J. 
Schofield. 


Institution of Electrical Engineers (Manchester Students’ 
Section). —At 7.50 p.m., '' Metallography,” by Mr. Buttenshaw. 


Electro-Harmonic Seciety.—At 8 p.m., ladies’ night. 


Institution of Civil Engineers (Students Section). —At 8 p. m., 
‘ Morecambe Sewerage: Method of Laying a 1bin. Oast-Iron 
Sewer under the London and North-Western Railway," by Mr. 
F. D. Flint; and The Reconstruction of Bow Bridge over the 
River Les," by Mr. H, M, Rootham. 
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the whole, there appears to be reduction of prices and a 
tendency to do with as few cylinders as possible, one and two 
for the lighter and three and four for the hoavier cars. The 
commercial omnibus and railway motor section is well repre- 
sented, and British builders more than shine in the boat 
exhibits. The exhibition will remain open until Feb. 18 
inclusive. T.R.H. the Prince and Princess of Wales visited 
the exhibition both on Friday and Saturday. On the opening 
day the exhibitors and friends attended a very successful 
luncheon, at which Mr. Sidney Straker, A. M. I. C. E., presided, 
the Right Hon. Lord Stanley, C. B., M. P., being the principal 
speaker. These proceedings haye already been very fully. 
reported in the daily Press. 

We were specially interested in the electric ambulance van 
exhibited by the Electromobile Company, Limited, 7, Curzon- 
street, W. With regard to its equipment, it is complete, and 
of the latest pattern. Ic is fitted with two full-length stretchers, 
which slide into the van from behind, one above the other. A 
wide passage for the attendant runs down the right-hand side of 
the van. The carriage is lighted and warmed by electricity, 
and is completely fitted with all necessary appliances for first 
aid. The driver’s seat is covered, as a protection from weather, 
and telephone communicition is provided between the driver 
and the attendant. The van is intended entirely for city use. 
A distance of 25 miles can be covered on a single charge of the 
battery, and an exhausted battery can be exchanged for a fully 
charged one in two minutes. It is mounted on the company's 
latest type of chassis. Several important improvements 
have been introduced. The front wheels have been set forward 
6in., giving a slightly longer wheel base, and the rigid front 
spring hangers have been replaced by half-springs. The rear 
suspension has also been improved by the addition ot a trans- 
verse spring, which supports the weight of the body, and to 
which the side springs are attached in the usual manner. A new 
form of magnetic cut-out or current breaker has been introduced, 
replacing the ordinary form of sliding contact. In practice this 
has been found to be very efficacious, eliminating all trouble from 
burnt contacts. The chassis is fitted with a safety device, 
which prevents the chauffeur from inserting the running plug in 
its socket except when the controller is on the zero or neutral 
position. The socket has been removed to a conspicuous 
position in the front of the car, so that a casual glance will 
show whether the plug is ia position or not. All carriages of 
the company are now fitted with an efficient mileage recorder. 
The counter, which can be locked, is fitted to the chassis in a 
conspicuous position at the rear. It is driven by means of 
bevel gear and flexible shaft direct from the gearing. The 
company further show two elegant electromobiles, one with 
brougham and one. with landaulet body. 

S. F. Edge, Limited, 14, New Burlington-street, W., show a 
50-h. p. chassis, fitted with a six-cylinder Napier engine, 
electrical Napier patent synchronised ignition, and hydraulic 
air regulator to the carburettor. The ignition apparatus oon- 
tains a low-tension commutator and high-tension distributor, 
both of which are driven simultaneously from the engine by a 


` 


ELECTRICITY SUPPLY PUBLICITY DEPARTMENTS: 
A SUGGESTION. 
BY B. C. H. J. 


As mentioned in this paper of the 3rd inst., the Croydon 
electricity scheme now possesses a publicity department. 
This is not quite a novelty, of course, as several of the 
power companies depend largely upon a similar department 
for their customers, and in due.course all large undertakings 
will most probably follow suit. 

It is in regard to the smaller supply stations, however, 
that this article is written : those concerns which obviously 
could not afford to maintain ‘such a department, but at the 
same time feel the need of it quite as acutely as the 
larger works. In such towns, in addition to the efforts 
of local contractors, the resident engineer generally com- 
bines to a slight extent the duties of publishing the 
advantages of electric supply with his own often more 
pressing work. The chairman of the electricity committee 
will also often help in the work of conversion by persuasion 
or personal influence ; but he, too, is usually a man with 
plenty to do and very little time to do it in. In the case 
of local companies, the secretary takes the committee chair- 
man's place in well-meant but untechnical efforts. In very 
few instances are the other members of the electricity works 
staff taken into consideration in the matter. The principal 
reason is that the local wiring contractors are supposed to 
do this class of touting to the extent necessary, and in some 
cases they manage it effectively enough. This is when 
they have had sufficient experience or technical training to 
be able to give a possible client the information required, 
which occaeionally is somewhat special and outside the 
mere room-lighting routine. In a great many instances, 
however, more mechanical and moving machinery 
knowledge is required in order to answer questions, and 
here is where the assistant engineers would shine if given 
the chance. 

The scheme that the writer proposes is for the manager 
of the electricity works to encourage assistant engineers 
to obtain customers by the paymeat of a fixed fee per 
installation secured by them. This would not only help 
the load curve of the station but the banking account of 
the assistant, which matter is now become of dwindling 
dimension, but increasing moment to those concerned. 
Where several assistants are employed in this way, a 
bonus might be granted to the one whose consumers had 
the greatest equivalent numbers of lamps wired, or whose 
consumer's first quarterly accounts were the largest. The ] C | 
opportunity for this work would be easily found at convenient | Vertical shaft passing through spiral gear wheels, which mesh 
times during the 16 hours per day off duty, and as such Ms the 5 à It is 5 5 with id . 
engineers would have opportunities for recommending 1 VVV 
wiring contractors, there would possibly be another source | with e timing " lever arranged a. up to it. 8 
of income from that part of the scheme to encourage him to Messrs. W. and F. Thorn, 19, Great Portland -street, Oxford - 
do his best. It would have to be understood, however, | circus, W., and Ranelagh House, Lower Grosvenor- place, S. W., 
that the assistant who recommended a contractor was to a | London, exhibit the *‘ Silvertown " motor and chassis and an 
certain extent responsible for that contractor’s work, to electric landaulette of very light construction, to soat three or 
prevent the possible sacrifice of good material and workman- o sr Kent swo out 5 12-h.p. d , Me ug 
thip on account of the . 
might possibly be a cause of trouble if improperly worked, | on the road. It is claimed that the ‘Silvertown " system of 
bat there should be no harm done in trying it, and the fact 


1 : CU | control is practically **fool-proof." A slight movement of the 
remains that (with most men) the more the metallic | brake pedal breaks the circuit, connection being made again 
incentive the more the exertion. 


when the pedal is released, provided the pedal is not depreased 
enough to put on the brake. This arrangement proves very 
useful in traffic work, and as a safety device when turning 
corners, etc. Directly, however, the brake pedal is fully 
depressed, a braking effect takes place and the current is 
permanently shut off until the controller is brought back to 
the neutral position, when it is automatically made again. 
By this arrangement it is impossible for the car to start 
forward again when the brake pedal is released, after having 
been brought to rest by the brakes, although the controller 
handle nay have been left in a forward position. The con- 
troller handle is placed underneath the steering wheel in 
front of the driver, and not at the side as is usually the 
case, and is therefore easily operated in oase of any emergency. 
The battery consists of 44 cells in ebonite trays, contained in 
teak wood boxes, sufficient for a distance run of 35 miles on 
one charge on good level roads. 

The Kriéger Electrical Syndicate, 384, Gillingham-street, 
S.W., have an electric carriage on their already described 
system, and this practically completes the electrical car section. 

Messrs. Clement-Talbot, Limited, Edinburgh-road, Ladbroke- 
grove, North Kensington, W., amongst their standard 1905 


OLYMPIA MOTOR EXHIBITION. 


The third internation ıl motor exhibition, now being held at 
Olympia under the auspices of the Society of Motor Manu- 
facturers and Traders, Limited, is by far the largest and most 
important of its kind ever held in this country. It is even 
doubted by many whether the recent Paris show was its 
superior. Not having seen the latter, we can't say. So far as 
we are concerned, the excellence of the arrangements made by 
the society, the advantages of the new and altered Olympia, 
its suitable situation for the purpose, and its magnificent 
new eleotric lighting installation, are quite in unison with the 
great progress shown by English exhibitors of motor vehicles 
for use on land and on water. This progress is mostly visible 
in the construction of the carriage part proper, the upholster- 
ing, improved seating accommodation, and increased leg-room. 
Petrolseems to rule the day, although there are a few very 
fine specimens of electric carriages amongst the exhibits. On 
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models havea ‘‘C.T.2.0.” two-oylinder 10 h.p. to 12 h.p., with 
ignition by high-tension magneto. Honeycomb radiator. All 
organs of the motor, such as carburettor, pump, eto., are carried 
on the motor itself. 

Amongst the commercial exhibits we noted specially a 24-ton 
and a five-ton steam motor-wagon, both very serviceable and 
fitted with attachment for taking a trailer, exhibited by Messrs. 
E.S. Hindley and Sons, Bourton, Dorset ; and two fine three and 
five-ton tip wagons, shown by the Bristol Wagon and Carriage 

Works Company, Limited. The Straker Steam Vehicle Com- 
pany, Limited, 9, Bash-lane, Cannon-street, E.C., make a good 
show with their specialties in tipping and other wagons. 
Messers. Johnson and Phillips, London and Charlton, show a 
16-h.p. chassis fitted with the Newman variable speed 
gear, type R. A. No. 4," and Newman's adjustable universal 
couplings, showing system of control, emergency clutch, chain 
drive, etc., in motion, and various types of the ‘‘ Newman ” 
variable speed gear. Messrs. Peto and Radford, Limited, 55 
and 57s, Hatton-garden, E. C., 61, Chandos-street, Strand, 
W. C., and Greville Works, Ashstead, Surrey, have a very large 
and varied assortment of electrical apparatus for use in electric 
ignition and electric lighting on motorcars, comprising accumu- 
lators, induction coils, contact breakers, measuring instruments, 
magnetos, dynamos, and electrical accessories. 

In the same section we noticed lubricating and other oils 
by the Anglo-American Oil Company, Limited, 22, Billiter- 
street, London, E.C., and the Vacuum Oil Company, Limited, 
Norfolk-street, London, W. C., and patented oil cans, eto., by 
J 17 5 Kaye and Sons, Limited, 93, High Holborn, W. C., 
and Patent Lock Works, Leeds. 

Messrs. Ransomes, Sims, and Jefferies, Limited, Ipswich, 
show 24-h.p. to 42-h.p. motor lawn mowers of neat construction, 
the mechanism of which is easily acceesible to the attendant 
walking behind. Messrs. Willans and Robinson, Limited, 
Victoria Works, Rugby, and Queensferry, have a largo exhibit 
of tube steel, forging steel, and high-tensile vanadium steel 
castings and motorcar cylinders. Messrs. David Moseley and 
Sons, Limited, Chapelfield Works, Ardwick, Manchester, show 
the ** Seddon ” tyre in red rubber, which is novel in design and 
"epe of attachment, requiring no inner tube or security 

ts. 

We are asked to draw attention to the Motorcar Company's 
new system for protection of purchasers, by means of which 
intending purchasers may have their car selected by a jury 
composed of W. Worby Beaumont, Esq., M. I. C. E., M. I. Mech. E.; 
Dagald Clerk, Esq., M. I. E. E., F. C. S.; Colonel Crompton, C. B., 
R. E.; Robert E. Phillips, Esq., M. I. Mech. E., A. M. I. C. E., 
A. I. E. E.; and Alfred J. Boult, Esq., M. I. Mech. E. (Messrs. 
Boult, Wade, and Kilburn, chartered patent agents). 


. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Feb. 9 the following 
candidates were elected : 


Members.—A. F. Ball, 14, Lansdowne-terrace, Gosforth, Newoastle- 
on-Tyne; T. Tomlinson, Northumberland House, Beresford-place, 
Dablin ; A. Wyllie, Wolverhampton-street, Walsall. 

Associate Members, — W. M. H. Butcher, 22, Maple-road, Anerley, 
S. E; T. A. Cunliffe, 27, Howard's-lane, Putnev, B. W.; F. W. Davies, 
47, Oleveland-road, Huddersfield ; P. J. Hood, O. S. Electra, Eastern 
Telegraph Company, Limited, Suez; S. T. Land, Electricity Works, 
Rathmines, co. Dublin; R. W. MoOlay, Messrs. Balmer, Lawrie, and 
Oo., 103, Olive-street, Oaloutta, India; A. J. Makower, 37, Maresfield- 

rdens, N. W.; J. Place, 46, Watling-street, London, E. O.; T. 

chonthei], 14, Higk-street, Oardiff; R. J. Shaw, 36, Lincoln-street, 
Gateshead-on-Tyne ; R. J. Smith, 76, Tollington-road, Hollowav, N.; 
G. B. Williamse, 5, Kensington-masions, Earl’s Court, B. W.; F. W. 
Wyand, Elswick Works, Newcastle-on-Tyne, 

Students, — 0. 8. Atkinson, Beta Lodge, Padgate, near Warrington ; 
T. M. Barlow, The University, Birmingham; H. F. Barnes, Oomer 
Villa, Bromyard-road, Worcester; R. G. Barrett, 54, Florence-road, 
Stroud Green, N.; W. F. Birch, 9, Alma-terrace, Kensington, W.; 
J. B. Blake, Faraday House, Oharing Oross-road, W. O.; W. P. 
Brennan, 164, Coningham- road, Shepherd’s Bush, W.; E. J. D. 
Buckney, 37, Finsbury Park- road. N.; W. C. O. N sir 17, 
Horneey Rise-gardens, N.; D. P. Dunn, 19. Grafton- road, ford; 
O. Faber, Fiona, Leonard - road, Penge; K. B. Findlay, Faraday 
House, W. O.; B. S. Fowler, 25, OClarendon- buildings, Balderton- 
street, W.; O. Harrison, Faraday House. W. C.; W. Lawrence, 28, 
Steven-street, Stretford, Manchester; O. R. McGowan, Maghera, co. 
Derry, Ireland; J. H. McMinn, 50, Gibson- street, Hillhead. Glasgow ; 
J. A. Marshall, Westbrook, Glendale-road, Eccles; W. H. 8. 
Mitchell, 25, Alexander- street, Bayswater, W.; V. Muirhead, Faraday 
House, W. C.; O. T. Pressland, The Oroft. Grimwood - road, Twicken- 
ham; T. A. Pudan, Faraday House, W. O.; O. P. Richards, 79, 
Ryland-road, Edgbaston, Birmingham; T. A. Rose, The Schools, 
Feltham. Middlesex; W. H. Russell, 53, Netherhall-gardene, Hamp- 
stead, N. W.; d. Tingley, 61, York.street, Walworth-road, S. E.; 
F. L. N. Tuck, 37, St. Oswald’s-road, Fulham, S. W.; O. Vandermin, 
Faraday House, W. O.; M. Vela, 4, Sandoft-road, Eastoombe-a venue, 
Charlton; I. D. Whittall, Stamford Lodge, Bowdon; G. H. Wilson, 
Egglesolitfe, co. Durham; W. D. Wivell, Keswick Hotel, Keswick, 


JUNIOR INSTITUTION OF ENGINEERS. 


A dinner to celebrate the coming of age of the Junior Institu- 
tion of Engineers was held at the Hotel Cecil on Saturday last, 
under the presidency of Me. W. H. Lindley, M.I.C.E., F.G.S. 
After the loyal toasts had been duly honoured, Prof. W. E. 
Ayrton, F. R. S., proposed ‘‘ Legislation and Engineering,” 
referring incidentally to Mr. Lindley’s connection with the 
Frankfort Exhibition of 1891, and the electrical transmission 
scheme which attracted such universal attention at the time. 
Mr. James Swinburne M. I. C. E., and Mr. J. H. Balfour 
Browne, K.C., responded. Robbed of its witticisms, the 
latter’s speech was ta the effect that science and experience 
led legislation. The President then proposed ‘‘The City and 
Port of London.” In the absence of Mr. W. H. Grenfell, 
M.P., Archdeacon Sinclair responded. While acknowledging 
the benefit derived from the many great engineering 
works carried out in the City, he reminded his audienoe 
that Wren, engineer though he was as well as archi- 
tect, never contemplated the possibility of tube rail- 
ways, therefore thought should be given with sympathy 
and reverence to the effect on St. Paul’s Cathedral when 
speculators were preparing for further burrowings. Prof. 
James A. Ewing, F. R. S., proposed Applied Science,” and, 
in acknowledging this toast, Dr. R. T. Glazebrook, F.R.S., 
pleaded for a wider application of applied science to trade aud 
industry. The next toast, that of ** The Senior Institution,” 
was proposed by Mr. Sidney H. Wells, Wh.Sc., and responded 
to by Mr. Charles Hawksley, M. I. C. E., and Mr. Alexander 
Siemens, M. I. CO. E. Then Lord Reay, G. C. S. I., G. O. L. E., 
proposed „The Junior Institution of Engineers in flattering 

nguage, remarking that the members had built up an institu- 
tion. which took a foremost place among the learned societies of 
the country. The Empire had been largely developed by members 
of the profession, and a great responsibility rested on the 
institution to maintain the reputation Eaglish engineers had 
ganna in all parts of the world. This was acknowledged by 

r. Samuel Catler, jun., M. I. Mech. E. 


- LEGAL INTELLIGENCE. 


BRIGHTON CORPORATION’S APPEAL. 


The appeal of the Corporation in the action brought by Macartney, 
McElroy, and Oo. came before the Oourt of Appeal on Friday last. 
The case originally came before Mr. Justioe Grantham, and was reported 
in our issue of May 27 of last year. 

Mr. Moulton, K.C., explsined that the Corporation in 1900 deter- 
mined to lay down and work tramways within the borough, and they 
accepted in 1901 the tender sent in by the plaintiffs, who were oon- 
tractors. As to the majority of the work there was no dispute, but in 
one of the sections, which was to be wood - paved, the plaintiffs under 
the contract were to receive 12s. 7d. per square yard. The contract 
said nothing about a separate charge for excavating the metal off the 
road and laying the su with cement, and his submission would be 
that as this part of the work must be done before the wood paving 
could be put down it was understood by all parties that the agrees 
sum per yard covered this initial expense. The work was finished, and 
the contractors claimed over and above the sum of 12s. 7d. per square 
yard 7s, 2d. for preparing the road. The Corporation said they had 
no power to P that sum because it was not in the sealed 
contraot, even if, which they denied, the plaintiffs were entitled to 
make an extra charge under this head. e plaintiffs thereupon 
brought an action claiming payment at the rate of 7s. 2d. pec 
square yard for getting the road prepared for the wood paving, and 
they asked, if it were neoessary, that the contract should in this 
respect be rectified. The jury held that the plaintiffs were entitled to 
this extra charge, which it was said worked out at £14,621, but on the 
application of the Corporation judgment was postponed until the poiat 
of law on which the appeal was based had been argued before Mr, 
Justice Grantham. After hearing argument the jadge made some 
strong remarks to the effect that the technical defenoe raised by the 
Oorporation was one that they ought in fairness never to have raise“, 
because it was clear that the plaintiffs, who had done the work, were 
entitled to be paid. In his opinion the contract did not set forth the 
intention of the parties, and should be rectified, and he accordingly 
entered judgment for the amount that should be found due to the 
plaintiffs on their claim with costs. Oounsel proceeded to argue the 
case on behalf of the Corporation, and submitted that the evidence was 
that the contract expressed the real agreement. 

Lord Justice Mathew: There I am against you 

Mr, Moulton said he hoped to convince his 
evidence that his submission was correct. 

At this point the case was adjourned until Wednesday, when it was 
further adjourned. 


Lordship from the 


TRAMLINES AND MOTOR OMNIBUSES. 


In the King’s Bench Division on Monday, before Mr. Justice 
Warrington, Tillinge, Limited, sued Dick, Kerr, and Co., the con- 
tractors for the electrification of the London County Oouncil’s southern 
system, to recover damages for injuries alleged to have been caused to 
plaintiffs’ buses by raised tramrails temporarily laid on the roads by 
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defendants in South London while the conversion was being effected. 
Defendants pleaded statutory powers, but plaintiffs contended that 
defendants, being independent contractors, were not protected by 
statute, and if they were they had been negligent in carrying out their 
statutory powers, Plaintiffs claimed 1 in en qe of 69 ipjuries, 
and in substance their case was that defendants had created a public 
nuisance without statutory authority. Defendants denied any negli- 
gence, and said they had only done what was reasonably necessary to 
promote the traffic. 

After considerable legal argument, His Lordship said that as the 
oe Ta one of some public importance he would take time to consider 

e matter. l 


TELEPHONE SERVICE. 


At Tunbridge Wells County Court last week, before his Honour 
Judge Emden, the National Telephone Company sought to recover 
from Mr. Ernest Brooker the sum of £4. 5s. Ad. for the use of telephone 
and party-line fees. 

Sidney Jared Smith, the National Telephone Company's manager 
at Maidstone, said he signed an ment with defendant for a 
telephone service connection in 1903. The defendant paid his first 
inatalment for use of service in June, 1903. After that defendant 
became in arrears to the amount of 12s, 8d. in January, 1904, and was 
disconnected in Febcuary, 1904, due notice being given, as defendant 
had failed to comply with the agreement, He (the manager) had 
received no letters of complaint from defendant as to any defects in 
the service, 

On behalf of the defendant, it was urged that there had been a 
defective service, The company had not supplied an automatic bor, 

there were many cases where the subscriber could not ring up in 
Oa the part of th 1 th had 

n the part of the company, it was stro affirmed that there 
been no defective service. ad 2 

After evidence had been tendered on both sides, a lengthy argument 
ensued as to whether the disconnection of the service by the company 
terminated a contract between them and customers. 

His Honour thought that even if no defective service of telephones 
bad been proved, the company, by disconnecting the defendant’s 
service in February, had thus terminated the contract, consequently 
the claim would be dismissed. 

Mr. Barton, on bebalf of the company, asked for leave to appeal, 
n His Honour declined to grant this unless the company paid 

e costs, 

Mr. Barton said he would consult the company, and st the next 
Oourt renew the application. 

His Honour agreed to consider the question of appeal at the March 
Court, but ssid he certainly could not allow the company's present 
claim t Brooker for reasons he had named. The question of 
costs would be considered when the application for leave to appeal 
was renewed. 


TRAMWAY FATALITY. 


An action was instituted by Mrs. Jane Pollock against the Glasgow 
Oorporation for £1,000 damages in respect of the death of her husband. 
Deceased was in the act of descending from the top deck of an electric 
car at Oleland-street, Glasgow, when, it wae averred, the car was 
started forward and he was thrown to the une. sustaining injuries 
which led to his death three weeks later. e defenders denied fault, 
and pleaded contributory negligence, but the matter has been settled 


by payment of £150. 


COMPANIES’ MEETINGS AND REPORTS. 


WATERLOO AND CITY RAILWAY. 


The half-yearly general meeting of this Company was held on the 
9th inst. at Waterloo Station, Sir Charles Scotter presiding. Par- 
ticulars of the report were given in our issue of the inst. 

The Chairman remarked that the improved dividend had been 
brought about not only by increased receipts, but also by decreased 
expenditure. They were proposing that the Company ehould supply 
the eleotric current for lighting Waterloo Station, and whetever margin 
of profit there was in connection with the work would be so much to 
the good of their little company. The Company had carried nearly 
16,000 more daily passengers, and the season-ticket holders at the end 
cf the year had increased by more than 200. The progress was slow 
but sure, and so long as it went on there was no question that in course 
of time their little dividend would also grow. 

The advisability of starting a Sunday service having been alluded to 
by tome of the shareholders, the Chairman, in reply, intimated that 
he was disposed to favour such a course, and the matter would be con- 
sidered at the next Board meeting. The question of fares had often 
been discussed by the directors, and Mey evens that they came to 
the best decision in the interests of the Company in fixing the fares as 
they were at ea. for the single journey and 3d. return. He 
certainly would not like to face the question of advancing the fares at 
the t time. Probably the Baker-street and Waterloo Railway 
would be opened at the end of the summer, and it would no doubt be 
an element of increased traffic for their own line. 

The report was adopted unanimously, 


CENTRAL LONDON RAILWAY. 


The nineteenth ordinary general meeting of this Company was held 
at the Holborn Restaurant on the 8th inst., under the presidency of 


Bir Henry Oakley (chairman of the Company). 


Nee SWR Le 


year (of which we gave partidulars in our issue of the Ird inst.). 
then outlined 
which the directors proposed should be brought forward again. 
Great Western Railway have d 
London Compeny's terminus at 
direct connection. 
and Hampstead and the Baker-strest and Waterloo Railways, who 
will have stations in proximity to those of the Central London Oom- 


William Forwo 

e dich xn the adoption of th t and ts 
e Chairman, in proposing the adoption of the rt and aocoun 

said that the decrease rodi had 


Sir Henry reviewed at length the report and accounts for the gn 
e 


the Company's Bill for completing the circular route, 

e 
Central 
rovide 
uston, 


ed & short line to 
pherd's Bush so as to 
It is probable that the Oharing Oross, 


to the construction of connecting subways, with 


peny, will agree 
through booking, each company conveying the passengers of the other 
upon a reciprocal basis 


The report was adopted, and a subsequent meeting the Oompany’s 


Bill was unanimously approved. 


The retiring directors —namely, Sir Heory Oakley, Lord Knollys, 


and the Hon. A. H. Mille—were re-electe 


LIVERPOOL OVERHEAD RAILWAY. 


The 1 meeting of this Oompany was held on Tuesday, Sir 
presiding. Particulars of the report appeared in oar 


ue to the otions they 


earnings were 


made in fares, particularly to working-men. Feeling the competition 
of the Lancashire and Yorkshire Railway at the N Gb sud v eenly, 
they had endeavoured to win back the working-men by giving them 


sectional 2d, return fares, end the net result had been that they had 
carried 40,000 more passengers, at a profit of £99, equal to ‘69d. per 
passenger, but if they had had the same inorease of ngers under 
the old rate they would have shown an increase of £150. They had 
also tried a 2d. return ticket from the Dingle. In two months they 
lost'£16—that was, they received that amount less than they would 
have done under their old rate. They were atill working the 
reduced rate. Differential fares would be introduced as soon 
as they made their connection with the  Lanoashiro and 
Yorkshire Railway, and the question of contract tickets would be 
again considered when they had made their working connection 
with that railway. The Liverpool tramway system had gradually 
extended until it now competed with them at many points, The 
directors had endeavoured to combat all the various difficulties which 
confronted them by accelerating the speed of their trains, by reducing 
the fares charged to working-men, and by establishing a tramway 
system to Waterloo end Orosby ; but these had not done all that they 
hoped, though they had helped to maintain their traffic. They were 
anticipating considerable assistance from their through traffic arrange- 
ments with the Lancashire and Yorkshire Railway. He could assure 
them that the line was well and economically worked. In reply to 
questions, the chairman stated that in the opinion of the directors to 
reduce their fares to Id. would be disastrous to the line, The report 
was unanimously adopted, and the retiring directors re elected. 


NORTH METROPOLITAN TRAMWAYS. 


The report for the half-year ended Dec. 31 last, to be submitted to 
the meeting on the 22nd inst., states that the gross receipts for the 
period amount to £519,275 and the total expenditure amounts to 
£301,517, leaving as net profit £17,757. This sum, together with 
£222 brought forward from the last account and the amount received 
from the Metropolitan Electric Tramways, Limited, for debenture 
interest, is £20,605, and the sum available for division, after pro- 
viding for debenture interest, is £17,980. It is proposed to appro- 
priate £17,747 to payment of a dividend at the rate of 4 per cent. 

rannum on the ordinary shares, The balance of £232 will be carried 
orward. The number of passengers carried during the umm was 
66,372,192, a decrease of 2,082,478, and the receipts therefrom £510,858, 
a decline of £10 918. For the whole of 1904 the number of passengers 
carried was 130,673,957, a deorease of 8 482,628, and the receipts 
therefrom £611,712, a decline of £40,457. The sum of £18,156 has 
been charged against revenue for maintenanoe of the permanent way. 
Referring to the agreement with the West Ham Oorporation for the 
purchase of the Company's lines and depots within the borough, which 
was submitted to and epproved by the sharebolders on Feb. 11, 1902, 
the purchase of the lines was carried into «ífeot on June 30 of thet 
Ter, and the directors report that the price to be paid for the depots 

now been agreed with the Corporstion at £63,000, and that the 
sale will be completed at an early date. The negotiations with the 
Leyton Council have not yet been concluded. 


BAKER STREET AND WATERLOO RAILWAY. 


The report states that the capital expenditure during the past half. 
year amounted to £173,133. For the current half-year the estimated 
expenditure is £600,000, Satisfactory progress is being made with 
the works, Between the Elephant and Osstle and Baker-street the 
running tunnels have been driven throughout, All the station tunnels 
are through except the down tunnel at the Elephant and Castle. The 
platforms are being constructed, and the underground tiling and other 
work of completion is being proceeded with. The station buildings have 
been commenced. Half the permanent way has been laid. Good progress 
has also been made on the Paddington section. Arrangements for the 
interchange subway with the Marylebone Station of the Great Central 
Oompany ve been made, Arrangements for ventilation, secondary 
lighting, and signalling are well advanced, and the high-tension cables 
to the sub- stations on this Company's line are now three-quarters com- 
plete. Eighteen trains of six cars each, also trucks, motors, and 
controlling apparatus, are all on order, and delivery of this rolling-stock 
should commence in May, The Company is promoting a Bill in 
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Parliament to obtain power to make certain alterations in the subways 
at Trafalgar.square and the E'ephant and Castle, to extend the time 
for the completion of the works and purchase of lands, also for power 
to issue debenture-stock certificates to bearer. 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The report for 1904, to be presented at a meeting to-morrow, states 
that the lamps and motors connected during the year were 6,576 
(motors being reckoned in the equivalent of 8-o.p. lamps), making a 
total of 47 431 8 6. p. The motors, reckoned in horse-power, have 
increased from 2514 to 3514. Of these, 210 h. p. are hired out by the 
Company. The separate consumers have increased from 704 to 801. 
Distributing mains have been laid to the extent of 1 mile 1,262 yards, 
bringing the total up to 14 miles 1,576 yards. Additional feeder 
mains have also been laid amounting to 1 mile 1,651 yards. The 
extension to Dallington has been fully justified by the results. In 
the early pert of the year the nominal share capital was increased from 
£60,000 to £100,000. There are now two classes of shares only— 
namely, ordinary and 5 per oent. cumulative preference—the founders’ 
shares having been surrendered. As soon as there isa sufficiency of 
spare revenue, the extra dividende, or compensation, will be paid, 
but this can hardly be fully effectuated during the present year. 
An important purchase of land was made during the year, with 
a view to future needs. Substantial additions have been made 
to the plant. The provisional order extending the ares of supply 
to the whole of the county borough, as now constituted, and to various 
parishes has been confirmed by Act of Parliament, The Town Council 
made an offer to purchase the business, but the terms were considered 
inadequste. A further sum of £1,750 is now added to the depreciation 
fund, besides £50 written off motors. A certain amount of old plant 
has been sold, end the loss has been written off. The accounts show 
£1,746 available for dividends. It is proposed to pay a dividend at 
the rate of 54 per cent. per annum for the half-year on the ordinary 
shares, making, with the interim dividend, 5 per cent. for the year. 
This will leave £316 to be carried forward. The directors are now 
prepared to allot £1,170 5 per cont. preference shares at le. 6d, 
premium per share, also 5,00) ordinary shares, at a premium, by way 
of tender. The highest tenders will have the first consideration, but 
regard will also be had to the amount of the applicant’s present 
holding. Members of the company and debenture-holders are at 
liberty to apply. The premium will then be payable, and 103. in the 
£ on the shares allotted; the remainder by equal instalments on 
Jane 30 and Sept. 30. i 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING. 


The report for 1904, to be presented at the meeting on the 23rd inst., 
states that during the year the number of houses and shops connected 
with the system has increased from 3,210 to 3,451, while the number 
of lampe, caloulated on the usual basis of 8-c.p., has increased from 
280,133 to 505,048. The renewal account now stands at £55,932 an 
increase of £5,502. After providing for the Amount placed to renewal 
account, writing £3,000 off cost of purchase of Kensington Oourt 
Company, Limited, in the capital account, and paying the dividends 
on the 6 per cent. first preference shares to June 40, 1934, on the 5 per 
cent, second preference shares to Sept. 30, 1904, and an interim 
dividend at the rate of 10 per cent. per annum on the ordinary shares 
for the first half of the year, the balance standing to credit of the net 
revenue account for 1904 is £18,659. Of this sum, £1,500 bas been 
appropriated to the payment of the first preference dividend to the 
«nd of the year and £625 has to be set aside to meet the portion of 
the dividend on the second preference shares accrued to the same date. 
It is proposed to psy out of the balanoo of £16,534 a farther dividend 
on the ordinary shares at the rate of 10 per cent. per annum for the 
past half-year and a bonus of 2 per cent. for the year, making, with 
the interim dividend pog ou Aug. 1, 12 per cent. for the year. This 
will leave a balance of £9,184 to be curried forward. During the year 
substantial reductions have been made in the charge for supply, 
representing a considerable saving to the consumers. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


The report for the year ended Dec. 31, 1904, to be submitted at 
the meeting on the 22nd inst., states that a new sub-station has been 
built in the Green Park, under agreement with the Office of Works, 
for the purpose of supplying the public lampe in the Mall and perke, 
the Queen Victoria Memorial, and for other purposes, The lamps 
added during the past year have been 73,722 (8 c. p.), an increase of 
nearly 25 per cent, on the highest number previously obtained in the 
West-end areas in any year. The total number now being supplied in 
the West-end is 409,663. The total mains now laid amount to 325 
miles. The regulations of the London County Oouncil require all 
theatres to be furnished with supplies from two separate sources. The 
dual or alternative supply which was provided by the directors, 
under ths advice of their engineer, has now been approved as 
complying with these regulations, The revenue from sales of 
current for 1904 amounted to £122,877, as against £110,083 
in 1903. The balance of net revenue is £55,942, and it is proposed to 
psy a dividend on the ordinary shares of 3 per cent. for the year, 
carrying forward £10,225. With reference to the City undertaking, 
the erection of the first half of the generating station at Bow, which 
will hold plant of sufficient capacity to supply the equivalent of 
800,000 8-c.p. lamps connected, is now completed, and contains plant 
to supply 600,000 lamps. Further plant of the capacity of 200,000 
lamps will shortly be delivered. The four sub-station buildings in the 

ty are now completed, and contain large storage batteries and plant 


of sufficient capacity to supply 450,000 8-c.p. lamps connected. There 
is ample space to more than treble this capacity with practically 
no additional expenditure on buildings. Mains have been laid in 
all the principal and most of the secondary streets in the City. 
These are of sufficient apy o supply upwards of 500, 
8.0. p. lamps. Spare ways have been provided into which extra 
mains, capable of increasing the supply to 1,000,000 lampe, can be 
drawn. There are 265 miles of mains now laid. There have been 
added during the year the equivalent of 58,968 8-c.p. lampe, bringing 
up the total now supplied to 501,081. The gross revenue from sales of 
current during the year amounted to £78,451, or £22,594 in excess of 
1903. The net revenue account shows a profit of £15,670, which has 
been applied towards the payment of the 44 per cent. preference share 
dividends to Dec. 31, 1904, and the balance of such dividends has been 
provided under the guarantee of the West-end undertakings. The 
directors have thought it advisable, to enable the Oorporation to 
comply with the increasing demand for electrical energy for rail- 
way, tramway, and other motive power purposes, to apply to 
Parliament for an extension of the areas of supply and further pore 
and the Bill for oonferring such powers was approved by the 
resolutions passed at the extraordinary general meeting held on Feb. 3, 
1905. These resolutions will be submitted for confirmation st the 
extraordinary general meeting convened to take place immediately after 
the annual general meeting. At the same meeting the proposed change 
in the Corporation's name will be submitted for contirmation. The 
Oharing Oross and City Electric Company, Limited, was formed under 
the authority of resolutions of this Company for the pups of con- 
tracting for and carrying out the works in the city of London. These 
works are now praotically completed, and the directors are proposing 
to close all accounts between the two companies, Agreements for this 
purpose have been prepared, and will be submitted to the shareholders 
fur confirmation. Copies of these agreements will be open for inspec- 
tion by any shareholder at the offives of the Oompany for two days 
prior to the date fixed for the meeting. 


WESTMINSTER ELECTRIC SUPPLY. 


The report for 1904, to be submitted at the meeting on the 22nd 
inst., states that the supply of current, which on Dec. 31, 1903, was 
provided for the equivalent of 662,129 lamps of 8 c.p., has increased 
to the equivalent of 711,679 lampe, and applications for supply con- 
tinue to come in at a satisfactory rate, The new transformer station 
at Duke.street-gardens is not yet completed, but arrangements having 
been made for part of the spase to be available for the engineers, the 
first section of plant has been erected and came into use on Nov. 25 
last. Theresultof the year’s working justifies the directors in once more 
recommending an increased dividend— namely, 14 per cent. There being 
a growing demand for current at a low price, the directors consider that 
any additional profits should for the present bedevoted te the development 
of the Company's business by the reduction in the rates of charge. 
reduced scale of charges came into force on Jan. 1, which will naturally 
affect the receipts for the current year, and it is, therefore, neoessary 
to carry forward a sum of money sufficient to meet the temporary 
diminution of profits which may result from the reduction in price. 
After allowing for depreciation, sinking fund, and other charges, the 
net balance is £56,328. Oat of this the Board recommend the pay- 
ment of a dividend at the rate of 15 per cent. per annum for the past 
half-year, carrying forward a balance of £13,798. 


NEW COMPANIES REGISTERED, 


Lowden Electric Lamp Company, Limited (83,47@).—Oapital, 
£3,000. Object: to acquire and take over, asa going conoern, the 
business carried on at Watford, Hertfordshire, as the Lowden Electric 
Limp Works. Registered office: Granville House, Arundel-street, 
Strand, W. O. 

Electric Power Development Company. — Capital, £50,000. 
Object: to promote a Bull in Parliament to consolidate the sources 
of electricity supply in Greater London, and afford facilities to 
borough councils and electric lighting companies to purchase current 
wholesale, at prices varying from jd. to 14d. per unit. Iu many cases 
this arrangement would at once considerably enhance the profits of the 
distributing authority, as the present average cost of the production is 
much higher than 1jd. The Bill provides for a share capital of five 
millions. 

Motorcar Company (1905) Limited.—Oapital, £2,000. Object’: 
to promote and protect the interests of the professions, trades, and 
industries connected with the design, improvement, manufacture, and 
supply of motor-carriages, vehicles, cycles, tramoars, etc. 

Bohm Lens Lamp Company, Limited (83,466).—Oapital, £4,000. 
Object: to acquire and carry on the business at 104 and 105, Great 
Russell-street, W. O., as Bohm Lens Lamp Company, as lamp manu- 
facturers, glass-blowers, electricians, suppliers of electricity, eto. 
Registered office: 104, Great Russell-street, Bloomsbury, W.C. 


Liens Registered. 

Bridgwater and District Eleotrio Supply and Traction 
Company, Limited.—Particulars of £12,000 debentures, created by 
resolution of Nov. 11, 1903, have been filed, pursuant to Section 14 
(4) of the Companies Act, 1900. Property charged—the company’s 
undertaking and property, present and future, including uncalled 
capital, No trustees. 


Discharge Registered. 
Kalgoorlie Electric Power and Lighting Corporation, Limited, 


London, E.C. —Discharge registered Feb, 3 of mortgage dated July 10, 
1902, for a sum not exceeding £10,000, 
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PERSONAL. 


Mr. Thomas Browett, M.I.M.E., M. I. E. E., has been appointed 
manager of the Diesel Engine Company, Limited, 179, Queen Victoria- 
street, London, E.C. 

The Wakefield City Oouncil have appointed Mr. H. Nevill, first 
electrical engineer, to the position of city electrical engineer at a salary 
of £300 per annum, with increments of £25 per year to £400. 

The Battersea Borough Council have selected three candidates for 
the post of borough electrical engineer, the appointment for which 
is to be made next Wednesday. 

Mr. H. H. Oxley, of the Linooln electricity works, has been 
appointed charge engineer at the Lynn electricity worke at a salary of 
£65 per annum. 


APPOINTMENTS VACANT. 


Switch-Room Superintendent, Glasgow Telephone Department. 
See advertisement iu last issue. , 

Junior Shift Engineer, Dover. Salary £80 per annum. 

Meter Reader, Lynn. 

Tramways Manager, Ayr Corporation. 
Applications by 18th inst. 

Assistant Electrical Engineer, Whitby Urban District Oouncil. 
Salary £104, rising £4 annually to 8120 per annum. 

Electrical Engineer Great Western Railway. Salary £600 per 
annum. Applications by Feb. 27. See advertisement. 

Mains Superintendent, Oarlisle, Salary £120 per annum. Appli- 
cations to Corporation's Electricity Works by Feb. 28. 
Inspector of Telephones, Brighton Corporation. 

March 4. 


Salary £200 per annum. 


Applications by 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

Swindon. —The Corporation invite tenders for the supply, delivery, 
and erection of switch panels, etc. Tenders by Feb. 21. 

Dublin. —The Corporation invite tenders for the supply of arc lamp 
carbons to their electricity undertaking. Tenders by Feb. 23. 

Ghent.—The Municipality require tenders for 15 electric cranes for 
the harbour works. Provisional estimate, £1,200. Tenders by Feb. 20. 

Sunderland.—The Oorporation invite tenders for the supply of 
four 250-kw. synchronous three-phase motor-generatora. Tendeis by 
24th inst. 

Fulham.—The Borough Council invite tendera for the supply of 
electrical stores for year ending March 31, 1906. Tenders by 4 p.m. 
on March 15. 

King's Lynn.—The Corporation invite tenders for one 200-kw. 
steam dyns mo, condenser, steam and other pipes. Tenders by 
28th inst. Sce advertisement. 

Hull.—The Electric Lighting Committee invite tenders for the 
supply, eto., of mains and cables for 12 months. Tenders by 12 noon 
on March 1. See adverticement. 

Stoke Newington.—The Council invite tenders for the supply, 
Qétiv.ry, and erection of sub-station plant and mains. Tenders by 
4‘p.m. on March 8. See advertisement. 

Liria.— The Municipality require tenders for installation of electric 
lighting; 2,000 o. p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Battersea.—The Council require tenders for the supply for one 
y- ar from March 31 next of electricity meters, joint-toxes, carbons, 
coal, and oil stoves. Tenders by Feb. 27. 

fhorediteh. —The Council invite tenders for their yearly contracts 
in the electricity works and otherdeparfments. Tenders by March 14. 
Full particulars in our advertisement columns. 

Madrid.—The Department of Agriculture, etc., invite tenders for 
installation and working for 60.years of an extension of the electric 
tramways in the north of the town, "Tenders by Feb. 25. 

Laventhem (Belgium).—The Municipslity require tenders for 
erection of central station, laying of mains, eto. Particulars (3s, Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

Lowestoft.—The Corporation invite tenders for one water-tnbe 
bodler with superheater, brickwork settings, and accessories, together 
with the nece s3ary pipework. Tenders by March 9, See advertisement. 

Dax (Franoe).—Tenders are required for a concession to erect and 
work electric lighting of the town for 35 years. Particulars may be 
obtained from the Secretary to the Municipality of Dax, Province of 
Landes, France. Tenders by March 6. | 

Rathmines and Rathgar.—The Urban District Council invite 
tenders for the supply of coal for electric lighting purposes (about 
2,000 tons), cables, eto., arc lamp carbons, and general stores. Tenders 
by Feb. 20. See advertisement in last issue. 

Kilkenny.—The Committee of the District Lunatic Asylum invite 
tenders for fixing in the asylum an electric installation of tell-tales, 
consisting of 18 stations, and one recording tell-tale clock. Tenders 
must be delivered at Asylum before 4 p.m. on Feb. 20. Mr. Joseph 
Brenran, olerk. 

Madrid.—Der Oomparia Electrica Madrilena de Traccion propose to 
extend their electric tramways from the Barquillo-street to Olivide- 
place. The concession for the works will be dealt with by the Public 
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Worke Department, Madrid, April 2. Tenderers for same must deposit’ 
& guarantee of £96. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Luoerne, have obtained & concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Great Western Railway.—The directors invite tenders for the 
supply, delivery, and erection of plant in connection with their elec- 
tricity generating station at Park Royal and proposed sub. stations and 
distributing centres at various places. Tenders by March 13. See 
advertisement in last iesue. 

Salford.—The Electricity Committee invite tenders for the supply 
of the following cables: 1,800 yards of 0-75 «quare inch lead.covered 
and paper-insulated cable, 1.200 yards of 1:2 square inch lead - covered 
and paper-insulated cable, and 1,760 yards of ?/,, high-tension con- 
centric cable. Tenders by Feb. 18. 

Stockport. —The Corporation invite tenders for supply and delivery 
of points, crossings, and special work in connection with the tramways. 
Specification, conditions, form of tender, and all information may be 
obtained on application to Mr. John Atkinson, A. M. I. C. E., borough 
surveyor, Stockport. Tenders by Feb. 20. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of (3) engine-room stores, (4) cables, (5) joint-boxes and joint. 
ing materials, (6) transformers, (7) meters, (8) oils, (9) incandescent: 
electric lampe, carbons, and acoessories, (10) iron castings. Tenders 
by March 4. See advertisement in last issue. 

Newport (Mon.).—The Electricity and Tramways Committee invite 
tenders for 300-kw. continuous.current high-speed tramway generator 
(engines of enclosed type), 200-kw. oontinuous.current high-epecd 
steam balancer (engines of enclosed type), boiler, switchboard, stores, 
etc. Tenders by March 6. See advertisement. 

Islington.—The Oouncil invite tenders for (Section A) meters, (B) 
time switches, (O) earthenware pipes, (D) carbons, E) incandescent 
lamps, (F) terminal boxes, (G) arc lamp globes, (H) oils and lubricants, 
(I) waste, etc., (J) belting, (K) rubber and asbestos, (L) engineers’ 
stores, sundries. Tenders by Feb. 25. See advertisement in last iesue. 

Batley.—The Batley Co operative Society, Limited, Commercial- 
street, Batley, invite tenders for wiring and fittings in connection with 
the electric light installation at the new central stores. Copies of the 
specifications can be had on receipt of 10s. at the offices of Mr. Harry 
B. Buckley, architeot, 85, Commercial street, Batley, up to Feb. 16, 
and tenders are to be delivered by 4 p.m. on Feb. 20. 

Kast Ham.—The Borough Oouncil invite tenders for supply and 
delivery of five double-deck roof-covered tramcars, complete with 
electrical equipment. Full particulars, form of tender, and specifica- 
tion may be obtained on payment of £1. ls. (which will be returned 
upon receipt of a bona fide tender) from Mr. W. O. Ullmann, M.I E. E., 
M. I. M. E., Nelson.street, East Ham. Tenders by Feb. 21. 

Manchester.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of the following at Diokirson-street 
station and sub.stations: (a) motor-generators, (b) five-wire balancers. 
Further information will be given by Mr. 8. L. Pearce, chief engineer, 
Electricity Works, Dickingon-street, Manchester. Tenders to the 
- ag of the Electricity Committee, Town Hall, by 10 a.m. on 

eb. 21. 

Fulham.—The Borough Council invite tenders for the eupply and 
erection of (A) condensing plant; (B) boilers; (O) economieers ; (D) 
stokers. Specification, drawings, and form of tender may be obtained 
from the borough electrical and consulting engineer, Mr. Arthur J. 
Faller, on payment of a deposit of £1. le., which will be returned on 
receipt of a bona fide tender. Tender to the Town Clerk by 12 noon 
on Feb. 22. 

Erith (Kent).—The Urban District Council invite tenders for the 
execution of all work required under the Council's assis ted wiring 
scheme for period ending March 31, 1906. Specifications and ftms of 
tender may be obtained from Mr. Geo. E. Heath, electrical epg'neer, 
frcm whom any further information desired can be obtained on pay- 
ment of a deposit of £1. 1s. for each copy required, such deposit being 
returnable on receipt of a bona fide tender. Tenders by Feb. 20. 

Shanghai. —The Municipal Council invite tenders for the conetruc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for tho single-trolley and double-trolley lines. A 
pro forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council's agents, Messrs. John Pook 
and Oo., 63, Leadenhall.street, E.C. Tenders by March 31, 1905. 

South Shields.— The Electricity Supply Department invite tenders 
for the supply, delivery, and erection of the following plant : (Oontract 
No. 67) one multitubular marine-t ype boiler, with chimney ard mount- 
ings ; (68) two medium- speed open-type vertical engines for two 550-kw. 
direct-current traction generators; (69) two 550 kw. direct-current 
traction gen era tors; (70) traction switchboard ; tramways department— 
(Contract No. 4) electric tramcars, completa with ‘' Brill" trucks, for 
the Corporatior. Copies of specifications, conditions, form of tender, 
also form of contract, can now be obtained from Mr. J. H. Cawthra, 
M. I. E. E., borough electrical engineer, South Shields, on payment of 
£2. 2s. for each contract, which sum will be returned on receipt of a 
bona fide tender for each contract. Tenders to Mr, J. Moore Hayton, 
town clerk, Court-buildings, Suth Shields, by noon on March 13. 

Johannesburg.—The Municipal Council are prepared to receive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs. Mordey and Dawbarn, 82, Viotoria- 
street, London, S. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Consult- 
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ing Engineers’ Offices in London, and may be obtained on payment of 
five guineas, which will be returned on aby pe of a bona Ade tender. 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 82, Viotoria-street, London, S. W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expenses incurred in tendering. 
South Shields. —The Oorporation invite tenders for the execution 
of the works and the supply of plant in connection with the laying of 
posed electric overhead tramways in the streets of the borough: 
Fart 1) permanent way and construction of track; (2) copper rail 
bonds, bonding of tramrails ; (3) conduits, cables, and overhead equip: 
ment 8 tion, eto., can be obtained from Mr. J, Moore Hayton, 
town clerk, on payment of £6. 5s. for each of Parts (1) and (3), and 
£2. 2s. for Part (2), which sum will be returned on receipt of a bona 
fide tender for each part. General and detailed plans of the proposed 
works oan be seen as regards Part (1) at the office of Mr. 8. E. 88. 
M. I. O. E., borough engineer, Ohapter-row, and as regards Parts (2) 
and (3) at the office of Mr. J. H. Oawthra, M. I. E. E., the borough 
electrical engineer, West Holborn, South Shields. Tenders to the Town 
Clerk, Oourt-buildings, South Shields, by Feb. 20. 


RESULTS OF TENDERS. 


Shildon.—Mesers, Clark and Oo. have obtained the contract for the 
electrification of Shildon. ` 

Keighley.—The Corporation have accepted the tender of the Brush 
Electrical Engineering Company for two tramcars at £1,080. 

Stookport.—The Tramways Committee have accepted the tender of 
Messrs. Blackwell and Oo., London, at £4,343. 11s. 3d., for the over- 
head equipment and copper bonds, and also for the 10 cars required 
for the Hazel Grove electric tramway route. 

Gravesend.—The Town Oouncil have accepted the tender of the 
Western Electric Company for the necessary concrete drawing -in pits 
with suitable frames and covers, drawing in the cable, the station and 
boxes, and connecting to their switchboards, at £48, 9s., and that of 
Messrs. Cowans, Limited, for the switchboard, at £106. 10e. 

Leftwich.—Messrs. R J. Nicholson and Oo., of Manchester, have 
secured the contract for the electric light installation at the isolation 
hospital, Leftwich, near Northwich, from the Northwich Rural, 
Northwich, Middlewich, and Winsford Committee. In addition to 
the fitting of the various blocks, the contract includes a distribution 
system of underground mains. 

Diesel Engines.—The Diesel Engine Company, Limited, 179. 
Queen Viotoria-street, London, E.O., report the following orders: 
Peruviau Cotton Maunfacturing Company, London, 400 b. h. p.; Cales, 
Shadbolt, and Co., Uxbridge, 160 b. h. p.; Electric Construction Oom- 

any, Limited, Wolverhampton, 20 b. h. p.; Linde British Refngeration 

mpany, Limited, London, 40 b. b. p. 

St. Marylebone.— The tender of the Electrical Power Storage O»m- 
pany for the supply and erection of the storage battery for the sum ^t 
£2,418 was recommended for acceptauce last night ; end that of O. A. 
Parsons and Co, of Newoastle-on-Tyne, for the construction of the 
stairways, flooring, and grating of the engine-room at the new generat- 
ing mem, according to the specification prepared by the engineer, for 

Erith.—The Electricity and Tramways Committee have recom- 
mended the fc lowing tenders for acceptance: Brash Electrical Eogi- 
neering Company. overhead equipment, eto., £4,217; Oellender's 
Oable and Cons!rustion Oompany, underground feeder cables, etc., 
£2 590. 44, and £51. 16s. for additional two years’ msintenance ; 
British Westinghouse Company, rotary convertere, eto., £1,545. 5s. ; 
ETI Electric Oompany, high and low tension switchboards, eto., 

1,169. 


Bradford.—The Corporation have accepted the pol owing tenders for 
miscellaneous stores req aired by the Tramway Department: J. Rushforth 
end Son, Bradford, timber; H. Barrett and Son, Bradford, iron and 
steel ; Baxendale and Oo., Manchester, varnishes ; S. Mason, Birming- 
ham, dry colours; R. R. Minton and Oo., Bradford, paints and white 
lead; Stephenson Bros., Bradford, painters’ sundries ; General Electrio 
Oompapy, Manchester, electrical accessories ; Bradford Incorporated 
Institution for the Blind, cleaning brushes; J. 8. Heap and Sons, 
Bradford, psint-brushes ; A. W. Fairless and Oo., Bradford, glass; 
S. Miller, Bradford, oils, grease, etc.; Veritys, Limited, Manchester, 
ant fittings; Thornton and Orebbin, Bradford, iron castings; 
T. Gameson, Walsall, malleable-iron castings ; Jonas Wells, Keighley, 
steel castings ; W. F. Dennis and Oo., London, cables and wires ; Wood 
and Saberton, Bradford, bolts, nuts, and washers, wood handles and 
shafts, galvanised iron and tinware, screws, nails, and rivets, and hard 
tools; 8. W. Whaley and Oo., Bradford, rope, twine. paper. eto.; 
Taylor and Parsons, Bradford, lead, tin, eto.; J. W. Rowlands avd 
Co., Birkenhead, pinion wheels ; London Transfer Depót, Snow-hill, 
London, trans fers; S. Dixon and Sons, Leeds, trolley poles ; W. Vaux, 
Bradford, files. 


BUSINESS NOTES. 


TRACTION. 


Keighley.—The Stockbridge route was opened on Friday last. 

Newark.—The Light Railway Oommissioners have sanctioned the 
light railway scheme. 

Stalybridge, Hyde, eto.—The Joint Board have decided to adopt 
4d. fares on all routes. 

Halifax.—The extension from Sowerby Bridge to the Triangle was 
opened on Friday last, 


Bideford and Hartland.—A light railway scheme was approved 
st a meeting of the inhabitants. 

Royton.—A commencement has been made with the construction 
of the electrio line to Orompton. 

Accrington.—The Rawtenstall Oouncil have decided to present a 
petition against the Oorporation’s Tramway Bill. 

Falkirk.—It is reported that the company will make an early com- 
mencement with the construction of their system. 

Birmingham —The Small Heath route, leased to the company, was 
due to be inspected yesterday, and to be opened to the public if 
satisfactory. 

Blagdon-Pensford.—The projected light railway between these 
Gloucestershire towns is receiving enthusiastic support from the 
inhabitants. 

Rochdaje.—The Whitworth Urban District Council have decided 
to ask the Oorporation on what terms the latter will run a line to 
Whitworth. 

Argentina.—It is reported that the tramway concession granted to 
Mesers. Otto Bemberg and Oo. for an electric line between Buenos 
Ayres and Conchitas has been transferred to an Argentine company. 

West Hartlepool.—The differences between the Corporation and 
the company are likely to be disposed of amicably, and the summonses 
ied out against the latter have accordingly been adjourned for a 
month. 

Loughborough.—The Town Council having received a communioa- 
tion from a local authority on the subject of a municipal tramway 
service, have decided to reply that it is a matter for private 
enterprise, 

West Cumberland. —Referring to the note in our last week's issue, 
it was reported at last week's meeting of the Whitehaven Town 
Oouncil that the company have now agreed to commenoe the work 
within one year. 

Bath.—The Rural District Council having been a hed by the 
tramway company for consent to an extension to Newton Bt. Loe, 
which the. County Council are opposing, the District Council decided 
to remsin neutral. 

Swindon.—The Tramways Committee are to consider the question 
of extensions, particularly to Ooate. Some of the councillors favour 
motor-omnibuses, powers for which Parliament refused to grant the 
Corporation some time ago. 


Paisley.—It looks as though the company’s proposed extension to 
Killarchan will not be made at present, as the authority not only 
insist upon paving works, to which the company are agreeable, but 
also upon double lines throughout. 

Exeter.—The Bishop of the diocese headed a deputation to the 
Cor poration last week sgiinst the proposed Sanday ranning. The 
Corporation decided, however, to adopt ths Tramway Committee's 
report recommending a service from 1.30 to 10. 

South-Eastern and Chatham Railway.—Having experimented 
with a steam motor carriage between Remsgate and Margate, it is 
reported that the company intend to run e service on this section to 
compete with the Iele of Thanet Tramways Company. 

Mexborough and Swinton.—It is reported as probable that terms 
will shortly be arranged between the company and the Rawmarsh 
Urban District Council, under which the former will begin the ooa- 
struction of their system before the 3lst prox. and complete same 
within two years. 

Derby.—The extension from Victoria-street to the Market-place has 
been completed, and on Saturday morning a satisfactory trial wae run. 
The contract has been completed a week before the time allowed, and 
had it not been for several interruptions by bad weather the work 
would have been finished earlier. 

Great Northern, Piccadilly, and Railway.—A 
little complication arose owing to the freehold of the site for this com- 
pany's station at Picoadilly-cirous belonging to the Crown, but condi. 
tions have now been sgreed, and the London County Council have 
given their approval to the plan submitted by the company. 


Bristol Tramways and Carriage Co., Limited. —The grors 
receipts for the year ending Dec, 31 amount to £269,799, while the 
working and general expenses and renewals total £168,798, leaving a 
net revenue of £91,000. It is proposed to pay a final dividend for the 
half-year at the rate of 9 per cent. pet annum, carrying £17,769 to 
reserve. 

Baker-street and Waterloo Railway.—The London Oounty 
Council have conditionslly approved the company’s plan of the station 
to be erected in Harewood-avenue, Marylebone, The £500,000 4 per 
cent. perpetual debenture stock of this company, offered at £96 per 
cent., was all subsoribed and the lists closed on Wednesday, the 
opening day. 


Glasgow.—It appears that the Oorporation’s ed extension to 
Partick has fallen through, the latter authority holding out for terms 
to which Glasgow could not agree. It is reported that, as the result 


of a further reference to Lord Balfour of Burleigh, the Oorporation and 
the Paisley Oompany are likely to come to terms in a few days, by 
which the former will run to Paisley Cross. 

London and South-Western Railway Co. — At the meeting of this 
company the Chairman referred to the experiment in electric traction 
which is to be tried on a portion of the South-Western line between 
Putney Bridge and Wimbledon, worked by the Dietrict Company. All 
the South-Western Company’s trains will be carried over this section 
by electrical working, and also up to Richmond. 


Croydon.—Oa the grounds that the proposed extension of the trams 
to Upper Norwood cannot be expected to pay working expenses, that 
the debt of the town is over £2,000,000, and that the rates have risen 
from 6s, to 7s., a petition haa been lodged against the scheme by 
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of the Fulham Borough Council for Wednesday contained a recom- 


owners and frontegers. It will be remembered that a plébiscite was 


taken recently, when the proposal was affirmed by a msjority. mendation that su should be given to the County Oounoil's 
Edinburgh.—The authorities adjoining Edinburgh have received a f scheme for trams along the embankment, The Battersea Borough 
the Oounty Council to proceed more 


Council have decided to 
expeditiously with the electrification of the trams in the district. 
Swansea.—The necessary steps have been taken to promote the 
Corporation Bill this session, and the company intend offering the 
strongest 1 8 to Part II., which pue to acquire the 
tramways subject to a lease to the oompany for 21 years. An opening 


communication from the syndicate to which we referred a few weeks 
sgo. It is to construot an electrio tramway through the 
suburbs, and the letter suggests a conference. A sub-committee has 
resolved to recommend that powers be sought to vonstruct an elvotric 
line on the Gilmore-plaoe route, which is st present worked by animal 
haulage. 

Manchester.—The Urmston District Oouncil at its meeting on 
Tuesday adopted a long report on the tramways question, in which the 
negotiations with the Manchester Tramways Oommittee were described 
in fall. The District Oouncil have taken the opinion of Mr. Balfour 
Browne, and it is probable that terms will be agreed between the two 
councile for constituting the Manchester Oorporation the tramway 
authority for Urmston. 

Walsall.—The Corporation have bs te the tramway accounts, 
of which we gave particulars recently. discussion occurred on the 
question of depreciation, one councillor stating that if a suitable 
amount had been placed aside for this purpose the gross profits would 
have been reduced from £7,932 to £2,932. The general consensus of 
opinion, however, was that the undertaking had been eminently 
successful for its initial year. 

Lianelly.—At a meeting of the Roads Committee last week, it was 
reported that the tramways were to be transferred from the local com- 
pany to the Llanelly and District Electric Lighting and Traction 
Company, subject to the approval of the Board of Trade, and that any 
objections or representations with 8 to such proposed transfer 
were to be made to the Board of e. It was decided to present 


e 
for a possible comproniies is to be offered, however, as the tramways 
directors will be invited to a conference with the Parliamentary 
Committee of the Oorporation. A basis for a working arrangement 
hae been informally suggested, »oneisting of an arrangement for pooling 
the receipts for the whole of the tramways, whether owned by the 
Corporation or the company, and the division of profits for a period 
of between 30 and 40 years, after which the Oorporation would acqu re 
the company’s tramways at ‘‘their constructed values,” without any 
liability to grant a farther lease. 

London Road Car Co.—At the meeting of this company 1 was 
stated that cars were being built for the company with a 46-h.p., 
which would carry 34 ngers and which were being exhibited at 
the present time at Olympis. It was intended that the substitation of 
m ical traction for horse er would be carried out gradnally, 
the existing horses and cars being disposed of by degrees, as a charge 
to revenue, as they were replaced by the rolling-stock. To provide for 
the difference in the cost of the new motor road cars and the value in 
the booke of the present fully-equipped horse cars, it was proposed to 
iesue the balance of the company's share capital (£116,004), and, in 
accordance with the terms under which the capital was authorised, the 
issue was, in the first place, offered to the shareholders, As tbe sub- 


to the Board a complaint of the conditions of the tramways. 


Tranent.—The committee recently appointed at & public meeting 
to act oopjointly with the Burgh Commissioners to farther the scheme 
for the extension of the electric tramway system from Levenhall to 
Tranent held & meeting last Friday, when the deputation appointed 
to interview the company presented a report. After consideration of 
the report, it was unanimously agreed to prepare petitions for presen- 
tation to the direotors in furtherance of the extension scheme. 

Cleveland and Portishead Light Railway.—In the Chancery 
Division on Saturday, the matter of the Weston, Clevedon, and 
Portishead Light Railway Company and the Railway Companies Aot, 
1867, came before Mr. Justioe Farwell as a petition. On the case being 
called on, counsel said that the matter was practically settled, and he 
asked that his lordship would direot that the petition should stand 
over generally, His lordship assented, and made the order 
accordingly. | 

Pontypridd.—At a meetiog of the District Council on Tuesday 
evening Mr. Teasdale, the resident engineer, reported that a trial trip 
of one of the new eleotrio tramoars had been made in the Treforest 
district. and had been satisfactory. He hoped that the tram service 
would be inaugarated not later than March 7 where the lines had 
already been laid, and the electric lighting installed a week later. 
Oolonel Druitt, the Local Government Board inspector, will inspect 
the system to-day. 

Erith.—Good progress continues to be made with the construction 
of the electric tramways. The Urban Oouncil have decided to inform 
the London County Council of the construction of tramways up to the 
county of London boundary at Abbey Wood, and to ask the Oounty 
Ooancil if they will proceed at once with the construction of the tram- 
2 authorised in the last session of Parliament from Abbey Wood 
to Plumstead, so as to form a through connection with this Council's 
tramways system. 

Newoastle.—At a meeting of the Tramways Committee last week it 
was agreed, in dealing with the estimates, that the track should not 
be anchored except in such places and such times as the track is up for 
the purpose of repair. Consequently the sum of £4,500 inoluded in 
the estimates for the purpose of anchoring and welding the joints 
will stand over for further consideration. It was decided that the 
chairman should have an interview with the Tyneside Tramways 
Company, and make arrangements for increasing the service from 
Newcastle to Wallsend, having a five minutes’ service instead of 10 as 
at present. 

North Staffordshire Railway.—At the half-yearly meeting of 
this company the Chairman stated that, in order to oope with tram- 
way competition, the company had ordered two motor-coaches to run 
npon rails which they intended to experiment with. It was pro 
that these coaches should be put upon the rails and ran through the 
populous districts, stopping at various places which were not regular 
stations, so that they might ck up passengers. The first route on 
which they intended to ex ent was from Silverdale to Trentham, 
aud if they found the experiment was & success they would, no doubt, 
follow it up. 

Piymouth.—At the meeting of the Corpora tion a member criticised 
the tramway accounts, pointing out that the receipts in the period 
dealt with had increased by only £1,225, while the expenditure had 
increased by £2,985, and drawing the deduction that the tramways 
were less prosperous, It was explained that the expenditure included 
a considerable sum for the repair of the permanent way. In adopting 
a report authorising the construction of the Jine from Pound-street to 
Pennycomequick, a rider was added to the effect that wood block 
paving should be used as far as possible, the estimated extra cost to 
be first approved by the Tramways and Finance Committees. 


Lendon Ceunty Ceuncil.—The Oourcil have come to an arrange- 
ment with the Metropolitan Water Board under which the latter are 
to provide a water supply in the event of any portion of the Council's 
condensing plant tampony breaking down. The receipts for the 
week ended Feb. 4 amounted to £12,556, against £9,373 last year, 
and from April the total wae £562,616, against £437,128. The agenda 


pr 


stitution of the motorcars for the present cars would be a gradual one, 
the additional capital would not be required all at once, The response 
to the Board's circular had provided sufficient capital for present 
requirements. | 

Motor Omnibuses for London. —Messrs. Hicks, Davis, and Hunt, 
solicitors to the London Omnibus Owners’ Federation, address the 
editor of the Times as follows: ''In view of the interest now being 
taken by the general publio in motor omnibuses, the London Omnibus 
Owners’ Federation will be obliged if you will allow them to announce 
through you the fact that the undermentioned companies and firms 
already working omnibuses in London have at this moment a very large 
number of motor omnibuses under construction, and that they will te 
in actual work during the next few months ; and, farther, that it is 
their intention to cover the whole of the roads with motor vehicles at 
an early date: London General Omnibus Company, Limited ; London 
Road Uar Company, Limited; Thomas Tilling, Limited; Associated 
Omnibus Company, Limited; Birch Bros., Limited; P. Hearn; Atlasa 
and Waterloo Aesociation ; Star Omnibus Company, Limited; London 
Omnibus Oarriage Oompany, Limited; C. W. French and Sone; 
Philips and Brickland ; Oamden Town Association; Victoria Omnibus 
Association,” 

District Railway.—At the meeting of this oompany last week, M.. 
R. W. Porke, M.P., who presided, said he oould almost positively 


assure the stockholders that that would be the last meeting which th» 


company would hold while the line was being worked by steam tractior , 
The Board was confident that before they met in July next the whole 
of the steam locomotives would have disappeared from the railway, and 
the whole of the main line and branches would be worked electrically. 
The reason why they were not working so now was that the foreign and 
British car builders had not carried out their contracts to time, The 
two English companies were building 280 cars, and 140 were being 
made on the Continent, but they were all considerably behindhand in 
delivery. Trains were now being delivered by the English contractors, 
and he hoped that within two or three weeks the foreign companies 
would begin delivery. Mr. Perks has been succeeded as chairman by 
Mr. Charles Yerkes, who informed the meeting that he intended to give 
all his time and energy to the District Company, for he wished it to be 
the crowning success of his life. 


Private Bills. —The following petitions have been deposited in the 
Private Bill Office of the House of Commons: Against the Baker-street 
and Waterloo Railway Bill— Petition of the Pelican and British 
Empire Life Office and the Pho:nix Assurance Company. Against the 
Central London Railway Bill—Petitions of the trustees and msnager 
of the Stock Exchange, Union Bank of Scotland, Lloyds Bank, Union 
Disconnt Company, Commercial Union Assurance Company, Union 
Bank of Australie, Scottish Widows’ Fund, National Discount Com- 
peny, Mutuel Life Insurance of New York, Liverpool. London, and 
Globe Insurance Company, County Fire Office, and Provident Life 
Office. Against the Great Northern, Piccadilly, aud Brompton Rail- 
way (No. 3) Bill—Petitione of Union Bank of Sootland, Lloyds Bank, 
Union Discount Company, Oommercial Union Assurance Oompany, 
Union Bank of Australia, Scottish Widows’ Fund, National Discount 
Company, Union Assurance Company, Liverpool, London, and Globe 
Insurance Company, Mutual Life Iasurance of New York. t 
the Hammersmith, City, and North-East London Railway Bill— 
Petition of Bank of British North America. 


Aston.—At a special meeting of the Town Council held on Friday 
last the Council adopted a report of the Public Works Oommittee 
embracing a scheme which had been prepared by their consulting 
engineer, Mr. Robert Green, for the reconstruction of the remaining 
tramways within the borough, including street improvements. The 
total cost of the work, inclading the overhead electric equipment, is 
estimated to cost £65,270. The Council approved the plans and 
sections of the work prepsred by the engineer, and authorised tenders 
to be obtained. Ad a special meeting of the Town Council the 
members o»nsidered the report of the Public Works Committee sub- 
mitted at the last meeting with regard to the reconstruction of tram- 
ways in High-street, Six Ways, Birohfleld-road, Lozells-road, and 
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Witton-road. The committee did not intend curtailing the width of 
any of the footpaths of the routes affected. It was proposed that the 
tramway in Lozells-road should be paved with wood, that that portion 
of the route between Ohain-walk and Whitehead-rosd should be paved 
with wood, and the remainder with granite setts. The committee 
also recommended, with regard to the making-up of High-street after 
the construction of the tramways, that the road should be paved from 
end to end, and that the portion between Six Ways and Whitehead - 
road should be paved with wood. and the remainder with granite setts 
as far as New. street, and from New-street to the city boundary with 
wood. The report was approved. 

Belfast.—At the meeting of the Finance Committee on Monday the 
Lord Mayor reported as to the result of the negotiations carried on in 
London by the members of the committee to whom the raising of a 
loan for the tramways and other works had been entrusted. He detailed 
the terms under which the loan had been guaranteed by the Union of 
London and Smiths Bank, Limited, these being an issue price of 98, 
bearing interest at 354 per cent., with 1 per cent underwriting com- 
mission and the usual brokerage charges, the net result of which is that 
the Corporation will get the money at about 33 per cent. The loan 
will amount in all to £1,000,000, of which £900.000 will be for the 
tramways, while the remaining £100,000 will be devoted to other 
purposes. The arbitration proceedings between the Corporation and 
the ined are proceeding, Mr. Macassey acting as umpire. The 
company's claim totals close npon £400,000. For permanent way the 
Corporation put the figure at £105,000. Practically all the quantities 
and such like matters have been agreed, and the main question to be 
decided is the extent of the depreciation of the undertaking, the com- 
pany putting the life of the rails at 24 years, and the Oorporation 
insisting that 18 years are ample. The company are represented by 
Mr. Cripps, K. C., M. P., Mr. Richardson, and Mr. Hutchinson. 
Counsel for the Oorporation are Mr. Balfour Browne, K. O., and Mr. 
Campbell, K. O., M. P., Solicitor-General for Ireland. Mr. Catler, the 
city surveyor, tendered evidence on behalf of the Corporation as to the 
condition of the permanent way. 

North-Eastern Railway.—Speaking at the half-yearly meeting 
of this compsny, Sir Edward Grey, the chairman, etated that before 
the electric trains were introdnoed the first-class passengers only repre- 
sented 2 per cent. of the whole of the public travelling on that part of 
the system. Where the proportion of traffic was so small as that, and 
where a more frequent service was given, it wae quite impossible to 
provide for this small section without some sacrifice of economy in 
working. But it was very undesirable that there should be a degree 
of friction and heat which made the working of the railway difficalt, 
or impaired their relations with the public. Where the inconvenience 
had been proved to be real the Board desired, even by some sacrifice 
of economy in working, that it should be dealt with. Though they 
could not revert to the accommodation first provided for first-claes 
passengers, they proposed to devise some method by which at any rate 
some first-class accommodation should be provided on the orainary 
trains. Oonsidering all the difficulties of the change, the Board 
thought they had met with a certain amount of unreasonableness in 
the demands made upon them, The financial result had so far been 
satistactory. There had been an inoresse in receipts of £17,000, 
equivalent to 27 per oent., and after deducting working expenses, 
interest on capital and depreciation, they considered that there was a 
certain net profit left on the work ivg of the electric trains. The Board 
saw no rearon why the future of electric train working should not be 
as satisfactory as hitherto, but they did not propose to found upon 
the short experience they had so far had further demands on the 
shareholders for large capital expenditure, though they believed that 
the results they had got up to now would be confirmed by future 
experienoe. 


LIGHTING AND GENERAL. 


Gravesend.— Application is to be made for sanction to borrow 
£4,500 for extensions of mains. 

Handsworth.—The District Council have decided to borrow 
£46,000 in connection with the electric lighting scheme. 

Rawtenstall.—The draft of proposed agreement between the 
Oorporation and the Lancashire Klectrie Power Company has been 
agreed to. 

Holyhead.—The Urban District Council are raising £13,700 for 
electrio lighting purposes and £3,500 for the destructor works, at 
4 per cent. per annum. 

Irvine. —At a public meeting on Wednesday a resolution was carried 
dissenting from the action taken by the Town Council in the matter of 
installing eleotric light into the burgh. 

Tiverton.—At the last Town Council meeting it was proposed that 
the electric lighting order be rescinded. A desultory discussion ensued, 
and the Mayor declined to put the motion. 

Hove.—Hove proposes to follow Brighton in the method of charging 
for electricity at Aldrington. Sevenpence a unit for the first hour, 
and 4d. per unit after, ere the prices in view. 

Oxford Electric Co.—The directors recommend a dividend of 
7 per cent. for the year ending Dec. 31, free of income tax, including 
the interim dividend of 24 per cent. paid in September last. 

National Telephone Co.—The transfer books of preference shares 
and preferred and deferred stocks will be closed from Feb. 15 to 28, both 
53 1 for payment of the dividend for the half-year ended 

eQ. LJ 

Beokenham.—The Urban District Council have referred to their 
General Purposes Committee the report on the advisability of being 
connected with the telephone system, of which, it appears, Bromley is 
the nearest station, 

Auckland, —The Cleveland and Durham Electric Power Company 
have informed the Urban District Council that negotiations for the 


transfer of the provisional powers have now practically been brought 
to a satisfactory conclusion. 

Brompton and Kensington Electricity Co.—The directors have 
declared a dividend for the half-year ended Dec. 31 last at the rate of 
11 per cent. on the ordinary shares, making, with the in‘erim distri- 
bation, 10 per cent. for the year. 

Lichfield.—The City Council are petitioning against the Shropshire 
and Worcestershire Electric Power Bill which proposes to include 
Staffordshire and the boroughs of Lichfieli and Tamworth, with the 
view of getting protective clauses inserted. 


Nelson. —The ssle of the Oorporation’s old plant, consisting of two 
engines and dynamos at the old electricity works, has been completed. 
Alderman Hudson and the electrical engineer are to report on the 
5 of fixing superheaters to the boilers at the electricity 
works, 


Huddersfleld.—Lset July the Electricity Committee reduced the 
electricity rates, and now they have decided that the charges for 
current be reduced by 4d. per uait. At the same time they are trans- 
ferring £5,985 from tne revenue and contingencies accounts to the 
borough fund in aid of the rates. | 

Coatbridge.—The Town Council have decided to consent to the 
granting of the order being promoted by the Ssottish House-to-House 

lectricity Oompsny, Limited, to transfer their undertaking on the 
County of London Electris Supply Company guaranteeing the 
carrying ou: of the transfer on the lines indicated in the dratt agres- 
ment. 

Farnham.—The Oouncil’s recent resolution giving a conditional 
consent to the grant of a provisiona) order to the Farnham and District 
E'ectric Supply Oompany, Limited, has been rescinded, and, subject 
to an undertaking being given by the company that their works shall 
be situated within the urban district, the Oouncil will consent to the 
grant of the proposed order. 

Yarmouth. — Messrs. Preece and Oardew will act as coneulting 
engineers in regard to the extension of the electric lighting installa- 
tion, estimated to cost £10,000. The lighting of the Marine-parade 
South with are lamps has been agreed to. The annual cost will te 
£90, and the E!ectricity Committee have decided to lay the necessary 
mains and fi x the requisite posts at a cost of £420. 

Gillingham, —A total of 13,521 8.0. p. lamps, with 220 consumers, 
is now connected to the Corporation’s mains. The resident engineer's 
estimates of the cost of laying down public and pue lighting mains 
in various roads will be oons dered when the final financial statement, 
including the loan for £19,754, comes before the committee. The 
question of free wiring has been adjourned for the same cause. 

New Firm.— We are informed that Mr. Robert McLaren, who bas 
been engaged for many years in the locomotive department of the 
Oentral Argentine Railway, has now joined the firm of Topping and 
Seavill, engineers, Rosario, and in future the firm will trade as 
Topping, Sesvill end McLaren, engineers; and agents in the 
Argentine for J. and H. McLaren, Midland Engine Works, Leeds. 

Stourbridge.—The Goardians are still undecided whether to light 
the new workhouse by gas or by electricity. The architect (Mr. A. 
Marshall) has submitted estimat:s, and these were £2,700 for electric 
fittings and £2,139 for gas fittings for the workhouse. Tha price for 
electric lighting would be 3d. per Board of Trade unit, and 23. pec 
1,000 for gas if a minimum of three million feet were consumed yearly. 


Stock Exchange.—The Stock Exchange Committee have appcint d 
Feb. 23 special settling day for Marconi's Wireless Telegraph Oom- 
pany’s farther issue of 39,016 shares of £1 each, fully paid, Nos. 196 112 
to 196,127 and 221,128 to 251,127. Application has been made to the 
committee to appoint a special settling day in and to grant a quota- 
tion to Havana Electricity Company's sc: ip (fully and partly paid) for 
£160,000 5 per cent. debentures. 

Galashiels.—The Electric Lighting Committee are satisfied with 
the recent canvass with regard to pores consumers for electric 
light and power. Under advice of Messrs. Handcock and Dykes, it 
has been agreed that an agreement be entered into with a company to 
carry out the installation, and otherwise implement the whole obligs- 
tions of the Oorporation under the order, on the basis of the company 
providing the whole capital required. 

Exeter.—At the last meeting of the City Oouncil Mr. Munro pro- 
tested against the proposal to entrust the management of the elec- 
trical equipment to the Electric Light Committee and the electrical 
engineer. He moved the r+jection of the recommendation. The elec- 
trical engineer (Mr. H. D. Munro), said he desired enquiry. Nine 
members voted for Mr. Munro's amendment, which was lost. An 
amendment that the Council hold an enquiry in committee before the 
question of the management of the electrical equipment of the tram- 
ways was decided on was carried. 

St. Marylebone.—The Electric Supply Committee last night sub- 
mitted the following statements: (1) Estimated revenue statement to 
March 31, 1905 —Expenditure—interest on loans and accruing due to 
March 31, 1905, £38,225 ; expenses of obtaining loans, £2,381 ; rente, 
rates, taxes, insurance, and repairs, £1,103; salaries, wages, and 
general establishment expenses, £821 ; supply of current, £600 ; law 
and parliamentary charges, £98 ; cost of promotion of Bills of 1901 
and 1904 (proportion of), £1,096—total, £44,524. Income—interest 
from Metropolitan Electric Supply Company, Limited, £37,035; 
bankers’ interest on temporary deposit, £283 ; rents of various pro- 
perties, £956 ; debit balance, £6.050—total, £44,324, (2) Estimated 
re vence statement, March 31, 1905, to Sept. 30, 1905 —Expenditure— 
interest on No. 1 loan, £24,765 ; ditto No. 2 loan, £937 ; ditto No. 3 
loan, £469; ditto bank balances, £100; rents, etc., payable (leas 
rents receivable), £200 ; salaries, wages, etc., £700 ; general expenses, 
£200—total, £27,369. Income—interest from Metropolitan Electric 
Supply Company, Limited, £21,359 ; ditto balance, £6,000— total, 
£21,369, 
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Dewsbury.—The amount of current used for power and lighting 
during the fortnight previous to Jan. 21 amounted to 27,871 units, or 
5,500 units more than last year, while the supply for tramways was 
greater by 2,800 units. These figures fally jus (y the redaction which 
has been made in the charges for electric lighting. 


Change'in Dundee Telephones.—The Town Council have agreed 
to the National Telephone Company's proposal to put in underground 
conduits tically the remaining portion of the overhead telephone 
wires of the city. The work of opening up and reinstating the streets 
will be carried out by the Town Council at the expense of the company, 
who will have to remove all overhead wires where they cross tramway 


Louth.—At the quarterly meeting of the Town Council, the Electric 
Lighting Oommittee reported having made enquiries as to the costs of 
and the results obtained by having producer gas ae a motive power, and 
had resolved to ask the engineers to submit an alternative estimate for 
the cost of a suitable plant driven by producer gas. It was decided 
that the minutes be referred back to be presented to the Oouncil in 

ommittee. 

Woroester.—At the last meeting of the City Oouncil, the Elec- 

tricity Committee reported a loss on the undertaking in the psst year 
of £1,220. Mr. Parker said that it had been the worst year experienced 
in regard to water power, and instead of receiving £3,500 from the 
tramway company, the revenue from that source had been only a little 
over £2,000. It was urged that the water power obtainable at Powick 
should be exploited to its fullest extent. 
. Walsall.—The report of the Electricity Committee shows a 
sucoesefal year. After paying the interest and sinking fund there 
remains a profit of £1,060, but the committee have also been able to 
reduce the price of electricity from 6d. to 4d., and that used by the 
trams from 2d. to 14d. Several extensions of the electric mains are 
now to be carried out at a total cost of some £1,800 to £1,900. The 
profit of £1,061 will be carried to the reserve fund. 


Heywood.—The consumption of electricity for the month of 
December, 1904, was 9,345 units, as against 8,216 unite for the 
corresponding period of last year, showing an increase of 1,129 units. 
The consumption for the quarter ending December was 24,631 units, 
as against 21,139 units for the corresponding period of last year, show- 
ing an increase of 3,412 units. The chairman end vice-chairman have 
been authorised to purchase new motors required during the ensuing 
year. 


Wakefield.— The City Council have decided to apply for sanction 
to borrow £18,000 for extensions in connection with the electrical 
undertaking. The electricity department is paying over this year £900 
towards the rates, and £200 towards the expenses of the town hall. 
The committee alto intend to reduce the price for electricity from 44d. 
to 4d. per unit, as well as to abolish the meter rent, which would mean 
a difference of 2600. They thus show a profit of £2,200, as they will 
still hold £500 in hand. 

Dunfermline. — The Town Council have apparently only just found 
out that their proposed application for a provisional order anent electric 
lighting and power must stand over till November. The resolution 
was passed on Thursday by the Town Council on the assumption that 
the X epis would be made in March. Provisional arrangements 
have been made for a meeting with representatives of the Fife Electric 
Power Company with the object of ascertaining the lowest terms on 
which the oompany will supply eleotricity in bulk. 


hare arabe ag last accounts of the Corporation's electricity 
unde 
£2,110, from the depreciation and contingency account, is to be trans- 
ferred to the borough fund in aid of the rates for 1905.6, by way of 
reduoing the amount received from the borough rates towards deficiencies 
in the revenue account for the three years 1893-4-5, amoanting to 
£5,985. 16s. 6d. If this proposal is adopted, the depreciation and 
contiogencies fund will be reduced from £11,853. lls. "7d. to 
£9,745. Os. 1d. 

Mexborough. —An enquiry has been held into an application of 
the Urban District Council for sanction to borrow a further £4,000 
required for necessary extensions in connection with the electric light 
undertaking. The money is required to meet deficiencies on the 
former loans, and to complete new work already eanctioned by the 
Board but not carried out. The expenditure in excess of the previous 
amounts scheduled includes £1,369, cost of new cables and lamp. 
Cables had been laid in certain streets not scheduled, absorbing a 
farther £488, making the total excess £1,817. On the other hand, 
£1,110. 15s., allowed for mains in the first application, has not been 
spent. 

King's Lynn.—Duriog the month applications have been received 
for 95 additional lamps of 8 c.p. (or equivalent) making a total of 
20,427 from private consumers, an increase of four. Enquiries whether 
the Corporation are willing to let out motors on hire or hire purchase 
are under consideration. The following report has been submitted— 
viz. : units generated, December, 1904, 61,501 (1903 59,014); total 
units sold to privete consumers (light and power), 29,765 (25,326); 
units sold at power rates, 10,091 (5.629); cost of fuel, stores, repaire, 
and wages at stations, £152. 13s. bd. (£156. 7s. 6d ) ; cost per unit 
generated, 0°5955d. (0°6356d.); wages of lamplighters and outside 
stsft, £20. lls. 4d. (£22. 12s. 10d.). 


Hammersmith.—The premises of 15 additional consumers, repre- 
senting a maximum of 315 8.0. p. lamps, have been connected to the 
mains; 10 consumers have been disconnected, the present number of 
consumers taking ourrent from the mains being 1,557. The Guardians 
have received a letter from the Local Government Board requesting 
that the specification and schedules on which the electric lighting 
tenders for the workhouse and infirmary buildings were based might 
bs submitted to them, together with the plans indicating the position 
and number of lights proposed to be introduced. At the last meeting 


rtaking show a surplus of £3,875. The surplus, together with 


: directions were given for the necessary papers to be obtained and for- 


warded to the Local Government Boerd. 


Swansea.—The members of the Oorporation paid their annual visit 
to the electrio lighting station on Friday. he Ohairman (Major 
Sinclair), in referring to the progress that had been made, said he 
certainly anticipated they would come out well on the right side, and 
that as time went on their position would steadily improve. He 
believed they had got a really good thing in the electrical undertaking, 
and one which, in spite of the critics, would soon come under the 
heading of remunerative undertakings. He thoroughly believed, from 
what he had seen and knew, that the interests of the public were being 
well looked after, 

City of London Electric Lighting Co.—The directors have 
decided to transfer the snm of £45,500 to reserve acoount, end to 
recommend to the shareholders the poet of the following final 
dividends for the year ended Deo, 31, 1904: Preference shares— 06. 
share, making with the dividend of 6s. per share paid in July, 1904, . 
total distribution of 12s. per share, being at the full rate of 6 per cent. 

r annum, subject to deduction of income tax. Ordinary shares— 

s. per share, making with the dividend of 5s. per share paid in July, 
1904, a total distribution of 12s. per share, being at the rate of 6 per 
cent. per annnm for the year 1904, subject to deduction of income tax. 
The above appropriations will leave a balance of about £22,000 to be 
carried forward. 

London Gazette.—George Walter Chapman, official receiver, Bank- 
ruptoy-buildings, Oarey-street, London, W., has been released from 
trusteeship in the estate of George Neale, electrician, 2, Fulham Palace. 
road, London, and trading with another at such address as the South. 
Western Elestrical Contracting and Maintenance Company. Thomas 
Henry Geake, official receiver, 6, Athen:eam-terrace, Plymouth, has 
been released from trasteeship in the estate of David Todd Cameron, 
mechanical and electrical engineer, 1, Magdala - villas, Saltash, 
Oornwall The partnership between William Hampeon and Montague 
Wakefield Wickes, electrical engineers, 8, Harrington-street, Liv l, 
trading as the Liverpool Electrical Engineering Company, has been 
dissolved by mutual consent. | 


Dundee. —AÀt a meeting of the Tramway Committee the question of 
the erection of a new electrical atation for the city was di , but 
no resolution was proposed. The Electrical Engineer said that during 
the past winter there had been a large increase in the use of electricity 
for lighting, involving an additional demand of 900 h. p. If this 
increase continued, the question of a new station would have to be 
faced. Mr. Brownlee said they had at present plant to supply 5,000 h. prs 
and there was boiler space for another 4,000 h.p. The coolers for the 
condensers could be put on the roof. A suitable place would be the 
esplanade, near ii ganon: proat Station. They would then be close to 
the river for water, and they could have a railway siding for coal. To 
have a station near the railway and the river wonld mean a saving of 
about £3,000 per annum. He doubted if the Harbour Trustees would 
sell the dock. 

Telegraph Poles.—The Staffordshire County Oouncil have just 
concluded a bout with the Post Office with reference to the placing of 
telegraph poles by the aides of the main roads. From the beginning 
the Council insisted that.a condition of their consent to the erection of 
the poles should be that the main roads surveyor should approve of 
the sites. The Post Office superintendent engineer, in declining to 
furnish the plans, said that ''the positions proposed would naturall 
be those most suitable to the rer a point of view, and 
venture to suggest that these would be hardly likely to meet with the 
approval of your Council's surveyor.” In reply to that the olerk said 
he should advise the Council to decline to issue any consent, and leave 
the Department to their remedy, or to issue the consent subject to the 
position of the poles being to the satisfaction of the Council's sur- 
veyor," Thus the Department would run the riak of bis objecting to 
the position and requiring it to be altered. The matter was referred 
to the Postmaster-General, aud he has now agreed to accept the oon- 
dition that the poles should be erected subject to the Oouncil’s surveyor 
approving of the positions, | 

Science on the Stage. —A pretty and effective application of the 
thermit process will be utilised next week in the bill of the London 
Pavilion, when Miss Lu Robinson will demonstrate, by means of 
various small crucibles, how iron can be manufac in & few 
seconds without the aid of a farnace. By the courtesy of Mr. Frank 
Glenister, the mansger of the London Pavilion, Limited, we were 
enabled, on Wednesday, to witness a private representation of the 
turn. Miss Robinson commenced by pouring a small quantity of black 
grain, which, she explained, did not oontain one perticle of metallic 
iron, into a Jin. crucible, added s saltspoonfal of white powder, applied a 
match to it. and almost immediately afterwards, by the aid of a magnet, 
withdrew from it a solid piece of wrought iron. Large quantities 
were made and turned into moulds, and thus a horseshoe was turned 
out within a few seconds. Although the heat engendered comes up 
to that of an electric furnace, the process is so quick that the. crucibles 
have no time to get heated, and, in fact, one experiment was made 
inside an ordinary silk hat which had Len previously filled with sand, 
and which was not in the least heated by the process. By the same 
means a hole was burnt into a solid iron plate in about two seconds, 
and Miss Robinson was careful to inform the audience that also by 
these means a safe might be burgled. Mr. William Sykes would have 
to be mighty quick about it, or else lis would burn the contents of 
the safe as well. Various pretty displays of fireworks, amongst which 
was an artificial arc lamp, produced by the burniug of a steel spring 
inside & glass cylinder. 

Brighten Telephones.—A report was presented at last night's 
meeting of the Town Oouncil showing the excess in telephone expen- 
diture, and recommending application for power to borrow the amoant 
required (£11,616) and a further sum for extensions at Hove. The 
Corporation telephone system is now showing a profit of £80 per 
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month. The report of the Telephones Committee is as follows :—The 
Telephones Committee have received the following report from the 
engineer and mansger with referenoe to expenditure in excees of the 
provision made in Mr. Bennett's estimate, and also with reference to 
the estimated cost of providing additional ducts and cables in the 
borough of Hove, which are urgently required to meet the 
uirements of subecribers in Hove: ration Telephone 
Department, Brighton, Feb. 2, 1905. To the Telephone Committee of 
the Town Oouncil of Brighton. Gentlemen,—I have to rt that 
the following work has been done in excess of what was intended 
in Mr. Bennett's estimate: Additional work sanctioned by the Council 
on April 7, 1904—extension of ducts in Preston-road and Upper Lewes- 
road, £1,195 ; extension of cable pe on gy same, £5,013. 5e. 6d.; 
building switchroom (Mr. Bennett allo 550 for adapting a room 
to exchange requirements, but did not anticipate that such extensive 
alterations would be necessary; the cost bas been £1,137. 16s. 2d.), 
difference £587. 16s. 2d.; power-room, £94. 7s. ld.; power plant, 
. £99. 10s.; cable and ducts beyond Olermont-road in Patohem parish, 
£216. 128. 6d.; cable and ducts at Portslade, £30 ; cable at Southwick 
and Kingston, £60. 18s. 2d.; ducts laid by Hove Oorporation in 
Oharch-road, Hove (and now used by this de ent), amount due 
to the Corporation £304. 2s. 3d.; difference in coet of switchboard 
between original tender and actual coat, owing to order being 
given first for 1,000 lines, and afterwards extended to 2,000 lines 
when prices had gone up, £525—total, £6,216. 11s. 8d. I there- 
fore recommend that you apply to the Local Go 


vernment Boerd for 
sanction to a loan to defray the cost of the extension of the ducts 
and cable, amounting to 


,208. 5s. 6d., and also £2,008. 6s. 2d., 
the cost of the other works enumerated above. You have at the 
present time 1,687 instruments working and 22 janction lines, making 
a total of 1,709 completed lines. In addition to which you have 
1,229 partially completed lines, making a total of 2,938 completed 
and partially completed linee. I have also to report that in the 
borough of Hove 259 lines have been provided, and you have 
186 instruments working on these lines. There are a number 
of others in Hove working on the Brighton cables. There is now 
such a small number of spares that it is imperative that you 
should supplement the underground cables in Hove at once and 
in every direction. I have prepared a scheme to provide 312 addi- 
tional lines in Hove (being for 200 completed lines and 112 spares). 
The cost I estimate will be £5,399. lls. 5d. I therefore recommend 
you to apply to the Local Government Board for sanction to a loan of 
£5,400 to defray the cost of these extensions. I am pleased to be able 
to “ey that although you have not yet got the 2,000 lines working on 
whi yon revenue was estimate 1 to yield a profit, the net profit 
(after allowing for sinking fand and interest on the money borrowed, 
and all other charges) is now et the rate of £80 per month, and ever 

month it is increasing. The profits thus earned enable the Oo 

to establish a substantial reserve fund.—I am, gentlemen, your 
obedient servant, (sigaed) D. J. BARNES, engineer and manager." 


PROVISIONAL PATENTS, 1905. 


Fes. 6, 


working of mine shafts. James Swinburne, 82, 
Viotoria-etreet, Westminster, London. l 
2299. Improvements in and relating to electroliers and eleo. 
tric wall brackets, George Shilvock, 674, Corporation- 
street, Birmingham. 

Electrical dental furnace. Luther Lawrence Bosworth, 52, 
Ohanoery-lane, London. (Complete specification. ) 


8318. 


2328, ements in apparatus for heating water eleo- 
trically. Milton Henry Shoenberg, 60, Queen Victoria- 
street, London. (Complete specification.) 

$359. Improvements in clectric machines. William Asahel 

Johnson, 4, Bouth-street, Finsbury, London. (Complete 
specification. ) 

$341. Improvements in 


brush-recking gear for dynamos. 
Henry Leitner and Harry Hill, 4, South-street, Finsbury, 
London, 

Improvements in electric lighting of trains. Henry 
Leitner and Richard Norman Lucas, 4, South-street, Fins- 
bury, London. 

Improvements relating to apparatus for telegraphic 

, purposes. Joseph Theodor Szek, 22, Southampton-build- 

ings, Chancery-lane, London. 


Frs. 7. 
Improvements in eleotrical switches. John Alexander 
Kennedy MoGregor, 5, Corporation.street, Birmingham. 

2401. Improvements relating to the starting and oontrol of 
direct-current electric motors. William Henry Heath, 
18, Southampton-buildinge, Ohancery-lane, London. 

9496, Improvements in electrical resistances. H. Ward 
Leonard, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. 

2432. Improvements in electric systems. 
Southampton-buildings, Ohancery-lane, 
plete specification. ) 

2474. A new or improved process for neutralising statio 
electricity. William Henry Chapman, 18, Buckingham. 
street, Strand, London. (Oomplete specification. ) 

2475, Imprevements in automatic systems of signalling for 
electric railways. Samuel Marsh Young, 18, Buckingham- 
street, Strand, London. (Oomplete specification. ) 


2387, 


Horace Dowie, 7, 
London. (Oom- 


dynamo - electric : 

Houston Compsny, Limited, and Siegfried von Ammon, 88, 
Cannon-street, London. 

2491. Improvements in thermal cut-outs or fuses. The British 
Thomeon-Honston Company, Limited, 83, OCannon.street, 
London. (The General Electric Company, United States.) 


Fess, 8. 

2495. Improvements in apparatas for the automatic ignition 
of gas, gascous mixtures, or the like by means of an 
electric current. George Hill, The Grove, Ashton-on- 
Mersey. (Oomplete specification.) 

2506. Improvements in or relatisg to the trolley 

tramears. James Nicholas Hicks and 
Galvin, 55, Market-street, Manchester. 

Improvements in electric stop-motions for drawisg, 
slubbing, intermediate, roving, and like frames. 
Edmund Tweedale and Samuel Tweedale, Penny Bank. 
chambers, Halifax. 

. An electric high and low water level indicator for 
water-tube boilers, Jens Ernest Schmidt, Solheim, Hill- 
grove-orescent, Kidderminster. 

Improvements in the electrical regulation of clocks, 
Frederick Augustus Ohandler and Bahne Bonniksen, 18, 
Hertford-street, Ooventry. 

Improvements in or relating to electrical connestions. 
Paul Hallot, 78, Fleet-etreet, London. (Oomplete specifics. 
tion.) 

. Improvements relating to electric ignition apparatus. 
Sir Oliver Joseph Lodge and Alexander Marshall Lodge, 18, 
Southampton-buildings, Ohancery-lane, London. 

. An improved protector or casing for electric conductors, 
pipes, or the libe. Otto Wilhelmi, 40, Ohanoery-lane, 
London. (Complete specification.) 

Improvements in homopolar dynamos, Henry Leitner, 
4, South-street, Finsbury, London. 

2586. Improvements in electric switches. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Oompany, United States.) 


Frs. 9. 
Improvements in fusible cut-outs. Herbert Henry Berry 
pe pany Mark George Tcal, 78, Upper Thames-street, 
ndon. 
2628. Improvemonts in electric ignition arrangements for 
explosion motors. Alfred Schoeller, 100, Wellington- 
street, Glasgow. (Oomplete specification.) 


of 
Miohael 


2529. 


2581. 


electro-d 
Christopher Jobling and Herbert Ohampion Harrison, 50, 
Wellington-street, Leeds. (Oomplete specification. ) 
2639. Improvements in electrical  lampholders Edward 
Bettridge Boucher, 21, Finsbury-pavement, London, 
9658. Electric lighter. Arthur Charles Cann, 59, Victoria-grove, 
Stoke Newington, London. 


apparatus, horological instruments, and for other 
purposes. Guy Oarey Fricker, 46, Linooln's-inn-fields, 
London. 

9691. Improvements in electrico signalling systems and appa- 

ratus therefor. The British Thomson. Houston Oompany, 

Limited, 83 Oannon-street, London, (The General Electric 

Oompany, United States.) 

9692, Improvements in and relating to electric arc lamps. 
Edwin Hoo ph Grote and Milton Victor Ely, trading as 
Foster and Oo., Palace-chambers, 9, Bridge-street, West- 
minster, London. 

2693. Trolley pole controller. Stephen Edward Gunyon, 115, 
Oannon.street, London. (The Magney Manufacturing Oom- 
pany, United States.) (Complete specification.) 


Fes. 10. 

2715. Improvements in connection with pendants, brackets, 
and the like fittings for gas, oil, and electric lighting, 
and for similar purposes. Arthur Woodhouse Southgate 
and Frank Southgate, 104, Oolmore-row, Birmingham. 

2723. A new and improved system of runniug and insulating 
electrical conductors. Harold Sheen Martin and George 
Vose Stavert, 22, Sir Thomaa-street, Liverpool. 

2742. New or improved apparatus for distributing electric 
currents or producing electric pulsations. Arthur 
Thomas Milnor Thomson end Glendower Owen Ellis, 
Noi folk House, Norfolk-street, London. 

2747. Improvements in electric cables. Oharles James Beaver 
and Ernest Alexander Olaremont, 4, Bloomsbury-square, 
London. 

2749. Time element maximum current thermal device for 
cut-outs, alarms, or indicators, Frank Biliotti, 8, John. 
street, Adelphi, Strand, London. 

2766. Improvements in locks and switches for gates of eloo- 
trically-controlied lifts. Charles George Major, Edwin 
Charles Stevens, and Percy Herbert Stevens, Janus 
Works, Queen’s-road, Battersea. 
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2789. Improvements in protective devices for clectric circuits. 
The British Thomeon-Houston Company, Limited, 883, 
Cannon-street, London, (General Electric Company, United 


States. ) — 
B. e 


2816. Improvements in and relating to the automatic lubrica- 
tion of trolley wheels for overhead system of electric 
traction. Lewis Jonathan Bedford, 2, Thistle-villas, 
Reading-street, St. Peter's, Kent. 

3950. Improvements in connection with electrostatic watt 
and watt-hour meters. Ernest Wilson and William 
Hamilton Wilson, 64, St. John's-park, Blackheath, London. 

2862. Improvements in protective devices for electric appa- 
ratus. The British Thomson. Houston Company, Limited, 
85, Oannon- street, Loudon. (The General Electric Company, 
United States. ) 

$864. Improvements in installations for controlling eleo- 
trically-propelled trains. Siemens Bros. and Oo., Limited, 
and Oharles Frewen Jenkin, Birkbeck Bank-chambers, South- 
ampton-buildinge, Chancery- lane, London. (Complete speci- 
fication.) 

2971. Improvements in or relating to hermetically-enclosed 

‘ aro lamps, such as are known as electric vapour 
lamps, partly applicable to other electrical purposes. 
Charlies Orme Bastian and George Oalvert, Birkbeck Bank. 
chambers, Southampton buildings, Ohsncery- lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 2. 


1904. 

2644. Clutch coupling or means for detachably securing aro 
lamps to their hangers or suspending or supporting 
posts, pillars, or the like. Donovan. 

2939. Electrical igniting appliance for explosion engines. 
Bullock and Roehl. 

30732. 5 for overhead electrical conductors. Nash and 

achus, , 

8896, Electric motor -control systems. British Thomson- 
Houston Company, Limited. (General Electric Company.) 

3919. System of speed regulation for electromotor-driven 
machinery. Dunn. (Date applied for under International 
Oonvention, Aug. 20, 1903.) 


7418. Hydrometer for use with electric storage batteries. 


Hutton. 

7429. Metallic conduits for electric light cables and the like, 
Waterhonse and Simplex Steel Conduit Oompany, Limited. 

$549. Electric ships’ telegraph. Houston and Erskine. 

8555, Electric stop-motions for drawing, slubbing, and other 
similar machines for preparing and spinning cotton 
and other fibrous matorials. Tweedale, Tweedale, and 
Smalley. 

13927. System and apparatus for electrically operating bulk- 
head doors, hatches, or the like. Jones. (Long-Arm 
System Company.) 

16820. Electric winding-up device for clocks and other 
ehronometrical instruments with or without striving 
work. Sallin. 

19168. Alternating-current electrical machinery. Thompson 
(Berliner Maschinenbau Akt.-Ges, vorm. L. Schwartzkopff.) 

$6949. Storage batteries. Mills, (Edison.) 

27011. Vapour electric apparatus for  reotifyiug electric 
currents and other purposes. Kruh. (Date applied for 
under International Convention, Dec. 12, 1903. 

$7155. Counting mechanism, more especially intended for use 
with electricity moters. Aron and Runge. 

27887. Vapour electric apparatus for wireless signalling and 
ethor purposes. Weintraub. (Date applied for under 
International Convention, Dec. 21, 1903.) 

28453. Continucus-current electric motor. Soo. Anon. pour le 
Travail Electrique des Metaux. (Date applied for under 
International Convention, May 10, 1904.) . 


25028. Arc lamps. Rosemeyer. 
$9307. Switches for eleotric incandescent lamps. Frey. 


$9386. Electrical generators having double-shaped armatures. 
Gut zmann. 


COMPANIES’ STOCK AND SHARE LIST. 


—— 


Name. AA Last price 
Commercial and Industrial.— £ g 
A ecurical Co., 5 cent. Cum. I cg 1-70,000 E- -{ 
= Meter . c. Cum. Pref v ism I. 15/4916 
British Insulated and Helsby Cables ord., 1- 11.400.000 5 — 53-64 
——— per pen Cum. Pref., 1- 106,000 - e § — 8152 
—— 44 per cent. Mortgage Debentures .............. 100 — 101-104 
British Thomson- Houston Co, 44 per cent. 1st Mort. Deb. 
Red. ene AMT UE 0 uu 100 — 101-103 
British FFF . 
276,001-375, 5 62 „ „ „ 666 0 "Debent 62 22 „6 „„ tock "TTE "109 eum 2 
— Mortgage ure Stock .........-. "ES - 
id arg Nos. 1-106,731 . r ee $- $ 
—— Non. Cum., 6 per cent. Pref. .. F 8 1 ah a aG 


— per cent. 1st Debenture Btock.. ~ ~ ~ ~ ~ =- 100 . 
= 4 Derforat, 2nd Debenture Stock as ach nad ais cok ease RUD. <a 75.18 


Name. paid. Last price. 
£ £ 
Oallender's Cable, Debentures -—99€9€09009900099$0609900*1209.0090909 a= ert 
— TETELE „ 0-00.09090909000900000060049809000€9 ad a 1 
. ETEK) 6 2 6 6% %% „% „60% 6 6 %%% %% 0 5 = 917 
rompon aad Qo. 56565246 „„ %%% %%% %%% „%% „%%% 6 0% „%% „%% 8 = i 
1 . . 4 100 85.98 
Swan United, 2 "LE HE MEE 
; 01-017, 130 e 9 Oe 9-9 99 5 = l- 
a A E XIII «9090999099 2 * a 100 [d 
2 4 pst cont. Deb. Broek Toa. 6 6 6% „% „„ %22„ „ 2 6 0% 0% % 99 99 100 = 77-82 
Blectric Constru Limited, Nos. 1 to 112,100 ENO li 
—— 7 pet cont, Cumulative Nef. . =+ i a 9 
y por osat, Pap. 143 pod Den ..... 100 | . 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 90-96 
General Electric A addi 2 5 Md reb cent. Pam. Pref... 10 . 5 5 
wW T H 4 ve Tel in Hort. Dab ks, TITITEYNXT ee 103 ons 11.11. 
0 0 8 e ogra or Ordinary . 2 2 „ „„ „%„%— e „ ee cun bg 
per cent. Preference ..... — „„ >} 
per cent, Debentures .................. . . 100 111.113 
India Bun . and Telegraph Works ...... i0 = 515 
per cen „ 6 %%% %% „%%% %% % %% %% %„%ͤ% 0% re * = * 
Parker, Thos., Limited, „Ordinary C . 10 — 10.10 
Telegram rir vr and tenanoe..........-.-- — 18 — 84.35 
Electrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary — 10 æ 124-123 
— — 4) per cent. Cum. Prof., 7,501-15,000 .......... 1 10 1d 
6 per cent. Cum. Second Pret, 15 1 3 10 w 11-12 xd 
y per cent. Debenture Stock. Nee .. 100 . 104-106 
Bromley sl ant) Bete ae t and 7e Power ver oaa eae 6 .. Edin 
per cent. 1st nture Stock, Red .. 100 . 0l- 
Brompton and K u, run. 0c - b -æ 104-11 
odsstta Mocs : si Sappig Gorm Ordinary, Hou 10,000 ar Ts 
cu ectric 08. s ds 
Company, Ltd., £10 Ord. . 8 - iri 
9 td., an " 
uu ie 8 Xi cet 4 per oent Guar Deb. 8S Btock 100 œ 1 108 
1-70,000 eeeeneeeseeesenee § = 81-82 
„ 4 %% % %—ꝗu%äę mw % % % % he „% „„ „ „„ %%% „ „„ „6 „ „6 „ „0 „ „ 5 ee 8-84 
— — 0 Lo 3 232. ͤ G 8 6 ~ 54-5 
aty Undertaking. 4 " $4 p.c. Cum. Pref., 1-40,000 S E 1 
1 5 pose 2 Red. (Prov. Certa.).. 100 102 108 
Chelsea. Electricity Su ly 6 %% %% %% % %% % %% %%% „%% %% 6 „6 „„ 6„ 29962 26% „% 5 a 63-7 
—— 41 per cent. De ntures ..... e 8 .. 100 . 108.110 
City of Lon on, Ordinary.. „6 %% % MW „„ „„ ee 10 = 12-124 
6 per ce cent. Cumulative Pret... 566 %%% %% %% „%% 0660 10 = uu 
6 per cent. Debenture Stock .................. 8 ES . 
44 per per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) . es = 102-104 
County anty of don Electric Supply, Ordinary .......... a 10 ay 9. 
—— per cent. Cum. Prei 2 10 . 12- 
—— 44 per cent. Debentures Prov. Certe. All pd. Rd. 100 . 1021 
- 44 per cent. 2nd Debentures Prov. Certs......... 100 .. 106-111 
Bdmundsons' Electricity Corporation, Ordinary, 1-50,000.. 8 6-64 
6 per cent, Cum. Pref. ............. a ese qus sss Vol cu 6-6 
d D «arid r cent. First Mort. Deb.......... MEN .. 100 œ 106- 
Eee Co. of Aust. , Ld.,6 C Ora: PE (120,909 6 — li- 
Folkeston 6 per cont. Debentare Stool, He ios 1-10,000.. iir ME n 
0 e c Supply Os. "t “i 
4 per ce trio Buppiy, Ltd, Ord. Nos. 1-10,000.... ee 100 ry id 
Havana ectricity, Limited, 1-15,000 929 222 29929 2 wee 10 dua 94-104 
Hove Electric Lighting, Limited, . 1-15,000 ......... 6 n us 
Isle of Wight Elec. Lt. and Pwr., Ld., d) p.c. Db. Stk. Red. 100 — 100-102 
Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 
d riga d Pref., 1-150, 000 2 · l æ 9/16-11/16 
pco er DO 
8 an e and No 
cent. Debenture Stock Red .. l. — 100 . 102-104 
Kidderminster and Dist. Elec. Lighting and Traction, Pret. 10 . Sf- 
London Electric, R 3 — 3 223 
6 per cent. Prell 22 6 — 516 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 . 85 98 
Metropolitan Ordinary eee rent 10 — 183-18 
per cent. t Mortgage Debenture Stock .... 100 . 110. 
—— 44 per cent. Cum. Prei. ꝗ . 5 5552 
EL cl r cent. Mortgage Debenture, Red. . ... 10 — 96-98 
Midland Electric Power Dis., Ld., 44 p ^s "Ist Mort, Deb.. 100 — 96-99 
Newoastle-u me Electric Supply, pides Ae ——À P ^ - 123 
Notting Hill Hlectric Light CC čs 12 143-15 
Mte cent . First M fork, Debs Nos. 1-500 (Reg.) 102.10 
Oxford Hl ectric, Ordinary, 1-96 ana 42 -14,5810..........— - * ELA 
cent, D Debenture Stock e 10 . 98-1 
Royal ie of Montreal Ti per cent. First 
M. Dentures ........ eee enero = 100-102 
amithield Markets Electric Su Lid., Ord., 1- 12,000. 6 = 28 
4 cent. Debenture . (e 100 82.80 xd 
South London, Ordlnae gz - 44-44 
Bouth Metropolitan Electric Light and Power Co., Ord... 1 .. -l 
7 per cent. Cum. Pref, ................. eee eee l.. 111 7/16 
— 44 per cent. 1st Mort. Deb. ............. eee 100 1 
— Ditto iere I ⁰ N TT P 
dt. James's and Pall Mall, Ordinary, 101-80,080 ...... — B. BHH 
— Prat eo 9.9 9.0 2S 9.0 04 € 0 €.O GS BS OO 6 9 € O EE GO 5 P" 2 
55 2 6 „ „% „6 6%„%0%6»„%ĩ 8-30,007 9-9 95 O45 — =D 8.50 
E c „Ordinary, 8-50,007 ........ æ 
——— 6 per LO o Preference, 50,001 -80,000 5 . LM 
Westminster, eee 9 99 ee 99 em (Ub aub as «p 5 = 13-134 
Electric Tramways.— 
Anglo- tane, 5 per cent. Cum, Pref., 1-260,007 .... as : ‘a 878 
27 00 Suan te) CENE z 4 
8 6 per cent. Debenture Stock. 1888 . 100 10904 
Auckland Elec. Trams., Ld.,5 p.c. 1st Mor. Deb. Stk., Red. w — 104-105 
Barcelone Tramways Limited, Ord., 1-200000 .....—...... .. 114-1 
5 per cent, Cum. Pref. Shares, 1-10, % / ᷑ED ........ 10 .. 32.10 
: fas cent. Deb., Red., 1-600 .................... 100 .. 99-108 
r cent. Red. Deb. Stock ............... ees 100 .. 96-100 
Rath Bec amways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 .. 11/16-13 
5 per cent. Cum. Pref. Shares, 1 1-59,394 iia daa ios l .. 15/16-1 1/16 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 T 
Biackpool and Fleetwood Tramroad ; V 
Brisbane Tramway Invest. Ord., 175500 ....... 5 — 1 15 
— — 6 per cent, Cum. Pret., vate Noa. 1 76,000 es Sud Rok 5 — 
per cent. Deb. Stk., "Red., Prov. Certs. all pd. 100 . 91438 
British Co abla Electric Railway Di Ure: Dein 100 . 102.106 
— Pref. 66 „ „„ 2 „„ » as E ADS 
on. Cum. 5 per ‘cent. Pref. . € EN 
—— 44 per cent. 1st Mt. Debs., Nos. ”1-6,250, of £40 each 40 . 102.1 pe 
—— 44 per cent. Vancouver Power Deb. e 93-102 
British Electric Traction ae 1-500,000 & 60,001-80,000 10 
o 001-60, ee 996 9.8 „ ne me „ ep 11-11: xd 
—— 5 per cent. P al Debentare Stock Lo 100 .. 180-122 


Amount 
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Name, por e Last price. Name. d, Last price 
2 £ £ 8 
Oldham, Aston, and Hyde Tramway, Ordinary) 10 = . 
Buenos Ayres ani Belgrano Tram. Ord., 1-100, 000 5. H4 per cent ox FFF 10 z 9 . 
— . 4. per cent. Om, Pf., 1-40,000 ( — 3 645% Perth Bleo. Tramways (W. A.) ö per cent. r | Mrt. Deb. B. 100 = 102-1 
B' 6 per cent, Om, Pl., I. 7,500 . 6 — 8464 Potteries Blectric Traction, On Ordir 00 140,00 1. 10 ~ 89 
5 per cent. Deb. Stock, Red. ©8008 02 0058 Oe 9.9 9-5 9-5 100 = 106-108 6 per cent. Cum seats m dud ania a c Cub 0 = «9j xd 
Prov. Oort., all paid % „ % % %%%%%% %%% % 6ũ „% „%%% „%% %% see 100 = 102-105 4$ per cent. br i hal 9 . 100 — 102 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Btk., Red. us. — 9487 South Lancashire Blectric Traction and Power Company 
Calcutta Tramways, Limited, 1- 102,268 ......... "—— . . 82-935 £250,000 Ordinary omm 1 
44 per cent. 1st Deb. Stock, Red.. 100 . 106-108 £11. "132 6 per cent. Preference -E 1 l 
Olty of Birmingham Tramways, 6 ^ cent. Cum. Pref. .. 5 . 4j- 
4 per cent. lst Mortgage Deb., 1-5,000(1917).... 100 . 101-1 Éicctela Rallways.— 
Colombo Electric renee sne Lighting, 5 percent. 1s 
Mortg e Debenture 8toc Co. Orc e o 9.0 GM as Qe 1 102-104 OContral London, Pret e ao (M ap GEO GNO ow ao ab (hO am at ar GO 100 ® 90.82 xd 
d per cent. um. et. am ao 09.8 ao 9.0 os 6-0 ao an an ao p e had 5 =æ 
— — 4 T cent. “Debentures eooo cooo opoo oo eooo CO a (D 100 = 101-102 — — p.. Deb. Stock x (Prov. dated Ordina fully paid). 100 - 109 111 
Dublin United Tramways (1896), Ord., Nos. 1 140, 00 ~~ 10 — 1514 Otty and South London on, mee Ordinary. 100 — — 4445xd 
— 65 per cent. Prof., Nos. with! nl- 2222 10 163-103 —— 4 per cent. De nbure Bbo ds waed ao mo =o cs as ao ADU ~ 105-108 
per cent. Mort, Debs., 1-5,000, — =. o m 10 . 84. = G per ceat, Pref. Book VVT 100 . 120-123 xd 
6 per cent. Oum. Prei... all. 14-144 TN y ) qe2a iaa ncn K ix 115-118 xd 
— — m per 0 Stock .. sd Lightt 555 100 108-11 Liverpool 98 oad, er dent. Frei. 8 = "n 
ot ane e e 01.60 san n FP C. me Cote ee 98 oe res. Red. , 1-1.700., cum 
Tole um. Prot., Nos, 50,001-60,000 . eene e ecc 34- d per gel. Mortgage Debeutares, Hel. Li). — I 684.101 
—=— 4 per cent. 0 8 Btock .................. 100 80. Underground Electric Railways of London, 5 per cent. 
Kidderminster and District Lighting and Traction, Pret. 5 — 8 Profit-Sharing Secured Notes — = 98.99 
London United Trys.(1901),5 per cent, Cum. Pref, ...... 10 — 109-1 Waterlooand City, Ordinary m as = =s =o «o co co =o =o co ae o 100 . 91-95 
4 por cent. lst Mt. Db. Rtock, Re d. 2 6 „ „6 „„ „46% P) 103.1 
Madras Riec. Trams (1904), Ld, por, cent, Deb. Stk Red. 100 . 101-105 Telephones.— 
Metropolitan Elec. Trams efd 1 1 l* i 
es percent. Cum. Pref., 500,001-1,000,000 ... .... 1 . 1546. rü ] 7 . K 
——— 44 per cent. Deb. Stock, Red. Lua K 100 .. 104-106 6 per cent. Cum. First Frei. 10 E 13-14 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr. Cons. ——— ber cent. Cum. Second Pref. .-----—-— 10 — 12-13 
Mort. Bonds, 1926, 1-5,500 and 7,001-8.000............ 1 .. 106-110 ——— per cent. Nou. Oum. Third Pr * 8 "rh 
Montreal § Street Bail., Sterling 5 per cent. (Mort.) Deb., um 1 81 per cent, Deb. Stock, Rod. L 100 — 57.88 
——'sterling 4j per cent. Deb., 1922, 6012000 ——...— 100 .. 102-104 5 Stock, Red. ——----—- - 100 = 10 
New 30 00,000. on, 6 per cent. Cum. Pref., 1-10,000 and 1 Netanegl Tataqnane «nd Blac*elo Company — ~-. J .11/6- 3/16 
so teas aececcecccccce moves as asusescccecs il —— — 6 per cent. Cum. Pref........................... 1 ..153/106-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or E. 3 Accounts for past year. 
week decrease. " "onm | Cost 
Line, E | R int per 
Current | E Total | Passengers | Car miles | Pas- wo 1 Mile of | seio 
Ending 1905. | 1904. | Week year. 1904, | 1905 | Ending receipts carried. run. s'nger mile. track. 
£g £ ; A £ d. d. £ d. 
Aberdeen Corporation |Feli, 11| 1,052 | 1,039 | + 41 + 5,755 194 | 194 May 31 37,931 9,099,715 794,641 (0°98 | 13°02; 1,970 6°14 
Ayr Corporation Wo». 176 162 |+ 14 ＋ 37 8 » 15| 14,160 | 3,201,586 336,049 {1°03 |1011| 1,770 | 50 
Barking Corporation.......... ME | 52 a0 + 12 + 203 | 153| — — — = as ae as EE 
Birkenoead Corporation „ 12 943 958 — 15 — 802 23•53 231 | March 31 56,073 11,327,932 1,519,701 |1:158| 998| 2,383% | 61 1 
Birmingham Corporation 4 354 — — - - — nt in E x yrii] 
Birmingham Tramways Co. ..|Jan. 20| 4,585 5,083 | — 498 64 64 — — — "ia = = VE jas 
Blackburn Corporation ...... . — — - — 21 23 „ 25 45,574 7,742,692 951,484 — |1094 a 4-59 
dhackpool Corporation........ Feb. 9| 315 221 ＋ 21 + 6,087 | 174 173  511211,168 | 6,169,121 784,445 | 1:52 |108 = sx 
Blackpool-Fleetwood Trams. | „ II 191 186 |+ 5 — 106 163 164 Dec. 51) 32,021 2,253,981 600,757 | 3°34 12˙75 2,001 | 7°05 
Bolton Corporation .......... „ 12 1,677 | 1,579 | + 98| + 453 8 | 38 | March31| 94,161 | 19,895,496 | 2,188,030 | 1°14 | 10°32) 5,766 | 6-89 
Bournemouth Corporation. . i 835 862 | — 7 2,145 | 10:15 | 104 — - Fah d E * pis -— 
Bradford Corporation ........ - | 2 =, — 77 41 — — — = — — dcm ues 
Brighton Corporation ........ m. A] 753 709 + 44 + 3,573 9 74 „% 310 — 10,432,508 | 1,031,928 100 |1010| — — 
Bristol Tramways Company . 55 | 4 520 4.54 — 44 — 514 | 513 Dec. 519 253,150 | 44,291,439 | 6,033,528 xis ' * E 
Burnley Corporation ........ A 1.054 883 | + 145 — 1060 10 UR Tr E« zr 2 = 2 = 
Burton Corporation .......... emg la 237 S32 — 15 — 84 — March 31/ 11,574 2,556,134 282,378 | 1°08 964 1,570 7-51 
Cardiff Corporation .......... x RA AE 1,912 | - 110 + 1,975 e - $x ats zw ases e^ "T 
Carlisle Tramways Company. ,, H| 158 170 — 32 — 147 — — Dec. 319 9,937 2,805,277 334, 393 = 7.17 eie E. 
Central London Railway...... „ 4 7,072 | 6.9891 ＋ 78 + 877k) 6 6 „ 91,962,471 | 44,955,938 | 1 293, 674a | 1:87 | 64°87 58,229 | 35-60 
Jity & South London Railway ,, 12 2.895 5,237 - 401 — 181A ^l 63 „ 31/165,0035a| 19,069, 519a — — — I Es 
Colchester Corporation „ 8 161 xi E. — 7 - = f a — ai 
Oork E. T. and L. Company ..| , 9 +14 5177 rf me 510 25,657 | 6,555,325 919,676 100 695| — 3-9 
Darwen Corporation.......... » 10 £03 210 — l Ji 7:23 75 25 March 31% 12,341 pr 254,279 | 1°25 |11:65| 1,707 | 9°36 
Dover Corporation .......... » 4 164 165 | - ] 43 ^» JOL 265 2,8' n, 332 280,901 0:91 9:63 | 2,503 e: 
Dublin & Lucan Electric Ry. „ 10, % 95 | 4 — À 7 63 Dec. 319 6,234 588,905 107,163 | 3:88 | 14°09 952 7-29 
Dublin U. T., electric cars. „„ 10 5,757 672 |+ 8) ! e 47 46 319 134.643 | 
Dublin 8. District, Electric ..| „ 10 832 701 | + 131 „ 819 154,04 — 3,429,356 € — Le aa 
Duadee City Tramways ...... ü 9 800 800 — - 22 22 May 15 55,874 | 9,084,522 752,814 | 0°93 |11:276| 1,630 | — 
Rass Ham Corporation. „ II 649 998 | + 51 + 1,757 10°77 1075 March 31 34,312 12,950,259 807,002 L°63 |10:2 — * 
Glasgow Corporation . . . q „ IL) 15.955 | 12,684 1, 272 +25,476h| 145 | 125 | May 31g\656,572 | 177,179,549 14,008,750 0°88 |11:25 5, 489 00 7-40d 
Gloucester Corporation 2» 8| 222 — — 54 à ui — zs ENS lec ed ies ty 
Halifax Corporation.......... „ 8 2,411 2,195 | + 216 + 4.78 33 30; | March 31| 68,283 | 16,322,054 1,387,885 1:00 | 11°79) 2.069 8°77 
Huddersfield Corporation ....| „ II 1,192 | 1,077 | + 115 + 5,876 | 35 35 „ 31 65,545 | 11,893,287 | 1,632,000 |12 9-51 1,873 | — 
Hull Corporation, E. 8........ „ Al; 2,026 2.039 |— 15 — 25 |' 19 „ 31 87,707 | 21,065,999 | 2,218,696 100 | 9°49 5,004 5'0 
{Ilford Corporation ..........| „ 1l 558 838 | + 30 — 104 - a ze iR E po S, 
(Ikeston Corporation ........ s 108 125 18 — — ae — = = = = = Em 
Kirkcaldy Corporation „ Ël 207 — — — - hs! - s - = e, EI : 
Leeds Corporation ........... „ Al} 5395 | 4,902 |+ 4 14,772 89 813 „ 25,280,502 | 60,739,234 6, 215,799 |110 | 10°34) 3,407 | — 
Leicester Corporation ........| „ 11 1,838 € — à 7 at g a => Ax e e 
Liverpool Corporation........ „ 11] 9817 | 9,608 | + 169| + 1,212 | 103 | 103 | Dec. 519 551,484 113,057,234 11,734,838 11 |1073| 5,160 | 6-98 
Liverpool Overhead . „ 12) 1.556 | J.481 + 75 h| 6:57 June 50 79,252 | 10,466,726 | 986,185 | 1-82 |19:30a| 5,110 — s 
London County Council . M NES. | 12,077 9,373 42,701 464 40 — — > i a xc E: 
Lowestoft Corporation ..... „ 13 122 14] — 19 — — x j ér — = - — NE: 
Maidstone Corporation ......| , 9 100 2 Er = — Éa € me * 2 
Manchester Corporation „ 11| 11,601 10,8 ＋ 1.01 1314 B X 5 e dea 
Metropolitan Elec. Tramways h 10 - S pos = 45 
Nelson Corporation .......... TA 104 94 |+ 10) + 1,550 21 — March 51 5,200 1,420,759 171,132 8-3 6°47 = : 
Newcastle-on-Tyne Corptn. . s 41 2,999 5,481 | 4- 74 — 15 584 „ 29/185,027 | 39,715,120 | 4,059,907 11 1094 4,111% | 
Newport (Mon.) Corporation.. 8. 11 455 460 |+ 25 1,393 15 ia : 3 ud E 
Oldham Corporation ...... alli air Re 1,773 1,027 | + 345, + 4,054 Ir =. -— a 
Portsmouth Corporation...... "EG 1,414 | 1,575 | + 41) + 6,447 29 29 , 31 91448 | 18,204,426 | 1,828,193 1-16 | 12°39 = — 
ee Ne — os T 11 407 19] T 2 + 10,521 14 4} 319 5,416 925,281 127,456 1°38 | 10°27 zA TA 
Rotherham Corporation T 9 897 10, — U — = — ; 31 2),968 4,314,479 E 5,840 02 9°57( ‘ £O 
Salford Corporation | „ 13] 3,8i9 5,968 291 ,002 — > — ie Ps 962, 0 l We d nd 0 ae * 
Scarborough Tramw ays Co.. js: ti 65 — - a 72 4 — = — = T ES 
Sheffield Corporation ........ „ 12) 4.464 | 4,160 | + 5% HOSE | Se] — 250 216,509 | 56,812,049 | 4,926,085 | 0-904 10428 7,510 | 7-0 
Southampton Corporation ....| , 8 202 e » 51) 35,874 | 9,084,522 | 752,814 0:946 11.456 5,760 | — 
Southend-on-Sea C orporation.. as. ^ H 216 M 1,57 61 — = — 2 20a — hn = 
Stockport Corporation ...... sa 30 434 + 84 8,37 114 E- - = - * X 
Sandérland Oorporation......| „ 12 1,069 | 1,0% — 1 IF 1454 | 1951, 18:48 „ SL 62,505 | 14,948,958 | 1,933,463 101 |1046| — 6:08 
Swindon Corporation ........| „ 8 166 — — — 51 ex 7 : — Ast kt: 2 * "Au 
Wallasey U. D. C0. 2^ XA 650 ] i4 73 26 105 | 10:5 „ 51] 35 6,564, 4 757.688 28 11. So 
West Ham Corporation CU I „ IN SU - — — 852 - vd x j ai as 5 | l 0 11°36 4,10 7 
Wolverhampton Corporation.. , 1 668 595 | + | = 519 20,878 | 4,263,060 417,335 12:000 — ne 
* Includes maintenance of permanent way and proportion of profits paid to the 8 companies 
Per mile of single track, o Include rail and tram. d Including prota paid to tb cluding one ye 555 vase: C Halt-peart figures, 


section 
Only eight 8 includes large special items incidental to starting new department, 
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NOTES. 
The Institution.—It has been decided to hold an 
extra meeting on Thursday next, when Mr. Donald Murray’s 
paper, Setting Type by Telegraphy,” will be discussed. 


Manchester Seotion.— This section has decided to 
hold its annual dinner at the Midland Hotel, Manchester, 
on Friday, the 10th prox., the charge for tickets being 
78. 6d. It is desired that applications for tickets should be 
made before the 28th inst., so as to allow time for the 
necessary arrangements. 

Hull Tramways.—tThe recreation clab in connection 
with the electrical engineer's department of the Hull 
city tramways held their first smoking concert in the 
Manchester Hotel on Friday last. Mr. J. Wilkinson, 
tramways manager, was in the chair, supported by Messrs. 
W. T. Robson (chief assistant engineer), D. Joys, T. Palmer 
(secretary), and others. In a few well-chosen remarks the 
chairman said that the fature of the tramways in Hull was 
very bright, and when the proposed extensions were finished 
would be the means of giving employment to a number of 
men. The toast of The Mayor (Alderman T. Larard), 
who is president of the club and chairman of the Tramways 
Committee, was given with musical honours. Daring the 
evening the large audience was entertained to a capital 
variety programme. From the attendance, which numbered 
some 250, this new club seems likely to be a success. 


New Atlantic Cable.—It is reported from New York 
that before many months the Commercial Cable Company 
will lay ite fifth Atlantic cable, the work being undertaken 
by the Silvertown Company or the Telegraph Construction 
Company, of London, or by these two companies conjointly. 
This appears to have caused some discontent in the States, 
which resulted in Mr. George Ward, vice-chairman of the 
Commersial Cable Company, paying a high tribute, when 
interviewed a few days ago, to English cable companies. 
His company, he stated, were not lacking in patriotism, but 
the plain truth was that there was no American cable 
company so well equipped for the task in question as their 
English rivals, which have complete facilities for the 
manufacture of cable as well as steamships specially 
designed and manned for the work of laying cables. The 
new cable will run from Nova Scotia to Ireland, a distance 
of 2,500 miles, and is estimated to cost over £450,000. 


Large Gas-Engines.—Dr. Louis Bell, in his résumé of 
the “ Electric Railway Situation” in the Electrical Review 
of New York, refers to a radical innovation about to be 
made in San Francisco, where the California Gas and Elec- 
tric Corporation has just ordered three 4,000-kw. three- 
phase generating sets, each driven by a 6,000-h.p. gas- 
engine. These are stated to be for operating the street 
railways of the city. All sorta of reporte are current about 
the performance of the big gas-engines now used in this 
country, the majority of them rather unfavourable, but the 
engineers of this large corporation seem to have been con- 
vinced that the gas-engine is all right. It has been looming 
large in the background for some time, and its appearance 
at the front of the stage will be watched with the greatest 
interest. In conclusion, the author disclaims the power of 
prophecy as to whether this new departure will be suc- 
cessful, but if it be so, the battle of the engines, long 
impending, will be on in deadly earnest. 


Wireless Telegraphy in the Red Sea. —It is 
reported that the wireless telegraph station which has been 
urder construction for some time by Lloyd's at the Red Sea 
extremity of Suez is expected to be in complete working 
order about the middle of March, when wireless communi- 
cation will for the first time be practicable with ships in 


the Red Sea, as well as throughout the entire course of the 
Suez Canal. This will doubtless prove no small boon to 
shipping in cases of accident or distress. In regard to the 
transmission of “ Marconigrams "—or, to give them their 
official designation, radiograms "—to vessels crossing the 
Atlantic, it is announced that during the first three or four 
days after the vessels leave Liverpool the messages will be 
sent from Poldhu direct to the steamer. Daring the next 
three or four days the messages will be forwarded by cable 
to the North American Continent, and repeated thence to 
the approaching ship. An extra 1s. per word is charged 
for messages which have to be repeated from the other side 
to cover the cost of the cablegram. At present, however, 
only the Cunard mail steamers are fitted with long-distance 
apparatus. 

Lighting New York.—The City Fathers of New 
York, like those of Paris, have been a good deal exercised 
in their minds of late as to whether a municipal electric 
light supply shall be given, the public having expressed a 
good deal of dissatisfaction with the company’s tariff. It 
is reported that at a conference between the civic leaders 
the idea of a municipal lighting plant obtained an adverse 
reception. The project was viewed with favour in the 
first instance, but the eagerness displayed by Tammany, 
which is still a factor to be reckoned with, caused visions 
of a legion of overpaid superintendents, inspectors, engi- 
neers, etc., to present themselves to some of the leading 
citizens. Consequently this measure is likely to be 
abandoned, or to encounter a good deal of opposition if 
proceeded with. A section of the American Press, while 
holding that there is a good deal of room for reform in the 
public services of New York, recommends caution in enter- 
ing for a municipal supply, and hinte that the local autho- 
rities of England have met with very qualified success in 
such enterprises. It is stated that a compromise may be 
arrived at by the city obtaining power to purchase current 
and distributing it over wires which it has authority to lay 
in the conduits of the Consolidated Telegraph and Subway 
Company. ! 

Leeds Section.—The Leeds Section of the Institution 
of Electrical Engineers inspected the electric light and 
power works of the Shipley Urban District Council on 
Saturday. The visitors were conveyed from Bradford to 
Shipley and back by special car by courtesy of the Bradford 
Tramways Committee. Mr. E. Lindley (chairman of the 
Shipley Electricity Committee) and Mr. Schofield (resident 
engineer) met the party, and conducted them over the 
works. The site of the present works was originally 
intended for sewage outfall and destructor works alone, 
but it was decided to combine the electricity works and 
dust destructor, so as to utilise the steam for generating 
energy. The electricity supply was commenced on July 26, 
1899, with only three consumers; for the year 1904 the 
unite generated totalled 985,988, so the great progress of 
the undertaking can be seen at a glance. It was pointed 
out to the visitors as a feature of interest that although 
thedesign and arrangement of plant exhibited no startling 
innovations, the undertakers had adopted a definite atti- 
tude in regard to three debatable matters: (1) the whole 
of the generators are driven by steam-turbines ; (2) super- 
heating is employed; and (3) the combination of dust 
destructor with electricity works. After tea the visitors 
discussed the design and equipment of the Shipley works, 
which were considered to be of an up-to-date character. 

Water-Tube Boilers.—It is stated that the German 
Admiralty has now decided to entirely dispense with 
cylindrical boilers. They are the last of the first-class 
Powers to adopt exclusively water-tube steam gonerators. 
The tubular type has already been employed in many 
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ships, but in combination with the cylindrical boiler. In 
fact, Germany was among the first to adopt the duplicate 
system, at one time preferred by the British Navy Boiler 
Committee, but subsequently departed from in favour of 
he complete installation of Babcock and Wilcox or Yarrow 
boilers. The type so far favoured in Germany is the 
Schultz, now associated with the Thorneycroft, which it 
closely resembles. It is also reported that the question of 
retaining the treble-screw propeller, which most of the other 
Powers have discarded, has been under consideration. The 
German engineers admit that this propeller confers no 
economy, and that even if the contre engine gives better 
thermo-dynamic results under certain conditions, the drag 
of the side propellers nullifies this gain; but the naval 
architects regard it as of the highest importance that there 
should be three separate water-tight compartments for the 
machinery so as the better to ensure that the vessel will 
always have one of her engines in action. On this ground 
all new ships, including the two new battleships and an 
armoured cruiser soon to be laid down, will have three 
engines and three screws. 

Chelsea.—The Chelsea Borough Council, it seems, 
applied some time ago for sanction to borrow £29,000, the 
total estimated cost of erecting public baths in King’s-road, 
including the provision of s self-contained electrical installa- 
tion, mainly for lighting purposes. Having held an enquiry 
into the matter, the Local Government Board now suggest 
that it would be more economieal if the Council purchased 
the electricity required from an existing source. No doubt 
money is often wasted by municipal authorities in need- 
lessly duplicating plant rather than lend support to private 
enterprise, but in the present case there is at least some 
excuse for difference of opinion—how much it would be 
impossible to decide without weighing all the factors. 
However, assuming the baths to be necessary, boiler power 
must, of course, be installed. Granted that, the idea of 
providing a slightly larger heating surface than would be 
necessary for primary requirements only, and adding a 
small generating set with storage battery, does not seem 
extraordinary. But the question to consider is whether 
the extra capital outlay and increased cost of maintenance 
. would be justified by estimated resulte—taking the price 
charged per unit for the available supply of electricity as 
a basis for comparison. No doubt the Local Government 
Board have gone pretty carefully into the matter, in which 
case their reported judgment must be taken as a compli- 
ment to the local supply company. 


New Publications.—''Mechanical Appliances, Mechani- 
cal Movements, and Novelties of Construction,” by G. D. 
Hiscox (London: Archibald Constable. 12s. 6d.). This is 
a useful encyclopedia of mechanics, and should be service- 
able to draughtsmen, students, and patent agente. Mr. 
Hiscox is the author of an earlier volume, entitled 
“Mechanical Movements, which has passed through 10 
editions, but the present treatise is of a somewhat more 
advanced character.—The February number of the Electric 
Club Journal (Pitteburg, Pa.) contains as its frontispiece an 
illustration of the 5,500-kw.' turbo-generator described in 
the opening article. There is an article entitled Armature 
Winding for Constant-Potential Direct-Current Machinery," 
and Mr. C. F. Scott deals with “The Induction Motor 
and the Rotary Converter, and their Relation to the Trans- 
mission System." Mr. C. E. Skinner gives Some Hints 
about Transformer Oil," and “ Cable Splicing” is dealt with 
by Mr. W. Barnes, jun. Messrs. H. W. Peck, E. H. Dew- 
son, R. E. Workman, and V. Karapetoff continue their 
respective serial articles on ' Modern Practice in Switch- 
board Design,” ‘Electric Railway Braking,” Factory 
Testing of Electrical Machinery,” and Applications of 


Alternating-Current Diagrams,”—“ Gas and Oil Eagines, 
by W. C. Runciman (London: Percival Marshall and Co. 
6d.) The latest addition to this well-known series of 
interesting little handbooks provides the amateur with a 
handy guide to the operation of these engines. 


Electrical Engineer Volunteers Bohemian 
Concert.—The Electrical Engineer Volunteer Corps held 
another of their famous entertainments last Friday at the 
Horns Assembly Rooms, in the shape of a Bohemian 
concert, which was probably the most successful the corps 
has yet achieved. Captain O’Shaughnessy, the president 
of the Entertainment Committee, presided, and was assisted 
by Lieut. Shepherd and Sergeant-Major Marshall on behalf 
of that committee. Among the officers present we noticed 
Captain Leaf and Lieutenante Merritt and Levin. A very 
attractive programme was gone through, Mr. Percy C. 
Taylor presiding at the piano. The vocal performances 
were exceptionally good, and included songe and duets by 
Mies H. Jenkins Colyer and Mr. Murray Rundsey, and the 
Misses Daisy Wiltshire and Florence Maynard. Comic 
songs, recitations, etc. by Sapper F. H. Shove, Corporal 
J. H. Brinkworth, and Mr. Charles Wreford were also very 
much appreciated. During the interval Sergeant-Major 
Marshall, president of the sergeants’ mess, on behalf of 
that body presented Mr. Edgoumbe, of the headquarter's 
staff, with an elegant silver tea service on the occasion of 
his marriage. Corporal Vitty was the recipient of the 
monthly spoon-shoot prize. The scarlet of the members of 
the corps, sprinkled here and there with the blue of the 
various artillery, cavalry, and naval units of the auxiliary 
forces, together with the lighter-hued costumes of the largo 
number of ladies present, gave the hall, with ite broad and 
lofty vista, unbroken by pillars or roof supports of any 
kind, and ite effective electric cornice lighting, a very 
brilliant aspect. 

British Association.— We published some information 
last week anent the association's programme for the meet- 
ing in South Africa next August, which we are able to 


supplement from an announcement in the Johannesburg . 


Star. At the invitation of the British Association, the 
South African organisation have nominated the following 
gentlemen as vice-presidents and secretaries of the 11 sections 
for the meeting in Johannesburg : Section A—Mathematics 
and Physical Science—vice-president, Dr. Breyer; secre- 
tary, R. T. A. Innes. Section B—Chemistry—vice- 
president, J. R. Williams; secretary, W. A. Caldecott. 
Section C—Geology—vice-president, Dr. Corstorphine ; 
secretary, Dr. Molengraaff. Section D—Zoology—vice- 
president, Dr. Gunning ; secretary, Dr. Pakes. Section E— 
Geeography—vice president, E. H. V. Melvill; secretary, 
F. Flowers. Section F—Economic Science and Statistics— 


vice-president, S. Evans; secretary, Robert A. Ababrelton. 


Section G—Engineering—vice-president, S. Jennings ; 
secretary, E. Williams. Section H—Anthropology—vice- 
president, Dr. Schonland; secretary, A. von Dessauer. 
Section I—Physiology—vice-president, Sir Kendal Franks ; 
secretary, A. Mackenzie, M.D. Section J—Botany—vice 
president, Bartt Davy ; secretary, Prof. Pearson. Section 
K Educational Science—vice-president, E. B. Sargant ; 
secretary, Prof. Hele-Shaw. In addition to the sectional 
meetings, the presidential address by Prof. Darwin, 
president-elect of the British Association, will be delivered 
in Johannesburg ; and a number of public lectures will be 
delivered during the week by the following gentlemen : 
Prof. E. B. Poulton, on "'Burchel's Work in South 
Africa"; Prof. J. O. Arnold, on Compounds of Steel“; 
Mr. A. R. Hinks, on an astronomical subject; Sir William 
Crookes, on “Fluorescence”; Mr. F. Soddy, on “ Radio- 
activity "; Mr. A. E. Shipley, on a zoological subject ; and 


— — 
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Mr. C. V. Boys, on physics. The formation of a general 
reception committee and a number of sub-committees has 
been decided upon, as stated last week. 

Institution of Mechanical Engineers. — The 
annual report of this institution, which was presented at a 
meeting last Friday, shows that the total number of members 
at the end of 1904 was 4,477, representing a gain of 266 
over the previous year. The revenue for the year was 
£11,049, while the expenditure was £10,406, leaving & 
balance of £643, exclusive of entrance fees and life composi- 
tions to the amount of £611, carried direct to capital 
account. The first report, by Prof. David S. Capper, to the 
Steam-Engine Research Committee, has now baen completed, 
and, together with a preliminary report on progressive 
speed and pressure trials carried out previous to March, 
1896, will be presented at the March meeting. Since the 
presentation, in January, 1904, of the late Sir William 
Robert-Austen’s last report, the Alloys Research Committee, 
under the chairmanship of Sir William H. White, has 
continued its work at the National Physical Laboratory. 
Dr. Glazabrook, directory of the laboratory, has arranged 
a series of investigations on specimens of nickel steel 
presented by Mr. R. A. Hadfield. It is anticipated that a 
farther report will be presented this year by the committee, 
communicating the results of these researches. Prof. F. W. 
Burstall reports that the two specially-constructed large 
gas-engines and a gas-holder erected in the new power- 
house of the Birmingham University are now available for 
the Gas-Engine Research Committee's experiments. The 
serles of experiments on initial condensation in steam- 
cylinders, which Prof. T. Hudson Beare is carrying out 
with special apparatus, are in active progress, but are as yet 
incomplete. Allusion is made to the joint meeting with the 
American Society in Chicago, and to the monthly meetings 
held throughout the session, at which a number of excellent 
papers were presented. The graduates also held monthly 
meetings and paid various visits. 

The Telephone Position —The speculation so long 
rife in relation to the acquisition by the Government of 
the National Telephone Company's undertaking was 
removed on the evening of the 16th inst., when the Post- 
master-General laid on the table of the House of Commons 
a memorandum embodying the terms of an agreement 
entered into by him with the company, the text of which 
we give in another column. Lord Stanley assured the 
House some time ago that he would not enter into any 
final arrangement without consulting Parliament, and the 
memorandum concludes with the statement that the 
agreement will become binding when confirmed by a reso- 
lation of the House of Commons, or on Aug. 31 if 
not disapproved by Parliament before that date.” It 
will be seen that the agreement is practically on 
the same lines as that entered into in 1901 with 
reference to the London area, the Government acquiring 
the company’s undertaking at the end of 1911, on paying 
the value of the plant in situ —i. c., on what are commonly 
called “tramway terms" — which represents a tolerably 
good bargain for the country. There will, however, be an 
allowance for goodwill in respect of the company's private- 
wire business, and in the few cases where the company's 
license has been extended beyond 1911. Presumably the 
price is to be settled by arbitration if the parties cannot 
agree, but it is to be hoped that when the time for fixing 
the amount arrives a figure will be arranged voluntarily, 
so as to obviate the expense and delay of protracted 
arbitration proceedings. With the basis of the transaction 


clearly defined by the agreement, this course should be 


quite feasible. In the meantime the company are to allow 
intercommunication without additional charge between che 


systems of the Postmaster-General and of the company. 
If, on complaint and after full enquiry, it is proved that 
the company is giving an inefficient service in any district, 
the Postmaster-General may take over the company’s 
business in that district at once, without any payment for 
goodwill. It is notified that the Postmaster-General will 
probably take into the Government service when the 
transfer is effected a “considerable proportion" of the 
company’s officers and servants, on terms to be agreed, 
but the Postmaster-General will not recognise any liability 
for pension or compensation in respect of service under the 
company. 

Tramways and Light Railways—A Board of 
Trade return issued on Wednesday as a parliamentary 
paper, gives some interesting statistics in relation to the 
growth of tramways and light railways. The return covers 
the period from 1878 down to Dec. 31, 1903, in the case 
of companies, and to March 31, 1904, in respect of local 
authorities. The report deals with three epochs, classified 
as the periods of animal, steam, and electric traction. The 
maximum year of the horse period was 1879, and that for 
the steam period 1898, while the use of electric traction 
is, of course, still growing. As compared with the year 
1878 the length of line open has increased from 269 miles 
to 1,840 miles in 1903-4; the capital expenditure from 
£4,207,550 to £46,451,444; the number of passengers 
carried from 146,000,000 to 1,799,000,000, and the net 
receipts from £230,956 to £2,912,110. The capital expen- 
diture per mile of single track open on all items was in 
1879, the horee period, £9,877 ; in 1898, the steam period, 
£10,469 ; and in 1903-4, the electric period, £16,018. The 
percentage of net receipts to capital outlay rose from 3 97 
in 1879 to 6°38 in 1898, and in 1903-4 was 6°27; the 
percentage of working expenditure to gross receipts 
was in 1879, 83 81 ; in 1898, 76:95; and in 1903-4, 66:15. 
The number of passengers carried per mile of route open 
during 1903-4 was 977,951, as against 806,703 in 1898, 
and 469,641 in 1879. This again illustrates how improved 
services create new traffic. The average fare per passenger 
was 1°84d. in 1879, 123d. in 1898, and 1°1ld. in 1903-4. 
The length of line open on the London County 
Council’s southern system at March 31, 1904, was 40 
miles, and the receipts for the year were £556,239, 
the working expenditure £443,986, leaving a profit of 
£02,253; while the number of passengers carried was 
133,139,085. The London United Tramways Company in 
the same period had 30 miles of line open, and the receipts 
were £280,241, the expenses £176,591, leaving a profit of 
£103,850; the number of passengers carried was 45,293,473. 
The North Metropolitan line, leased from the London County 
Council, bad 50 miles of line open; the receipts were 
£550,821, the expenses £511,818, leaving a profit of 
£19,003, the number of passengers carried being 68,154,670. 
In 1898 there were 38,777 horses and 589 steam locomo- 
tives employed on the tramways. In 1903-4 there were 
only 15,555 horses and 249 steam locomotives. The 
places of those which bave gone have been taken by 7,132 
electric cars, so that over 1,460 miles of tramway and 
light railway line are now worked by electric traction, and 
only 255 under horse and 108 under steam. Of the total 
of 512 tramway and light railway undertakings in the 
United Kingdom, 162 are now owned by local authoritier, 
with a total of 1,147 miles of track. A total capite! 
expenditure of £28,060,524 has been incurred by local 
authorities. From the profits of these municipal under- 
takings & sum of £207,087 was in 1903-4 handed over to 
the relief of the rates, prominent among the contributors 
being Leeds, Manchester, Liverpool, Glasgow, Nottingham, 
Salford, and Hull, 
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Electricity in Agriculture.—A method of subjecting 
the soil, trees, or plants to an electric current for the 
purpose not only of destroying insects, but at the same 
time of charging the soil with ozone, is described in the 
Western Electrician of Chicago. With this object a patent 
has been obtained by Mr. Sigismund Lokuciejewsky, of 

Odessa. The source of current may be a storage battery 
or a generator capable of providing either direct or alter- 
nating current. In the latter case the generator is mounted 
.upon a wheeled frame as shown in Fig. 1, so that the 
armature will be rapidly rotated. The current ie first led 
through an interrupter, 5, and after passing the rheostat, 
10, enters the transformer or induction coil, 6. The 
_ current is directly led back thence to the opposite pole of 


` Fre. 1, 
. the generator, 4. Thus a current of high tension and 
frequency and low density is produced in the induction 
coil. One electrode takes the form of an implement 
arranged to either slide on the surface of the soil or tree or 
to cut into the soil. As shown in Fig. 2, a circular disc, 7, 
is employed for this purpose, the disc being attached to the 
frame of the car so that it will cut into the soil according 
to the degree of its adjustment. The other electrode 


consists of brushes, 8, which are fixed to the lower ends of 
rods or levers, enabling them to be brought in contact with 
the surface of the soil or tree. The current flows from the 
transformer through the disc into the soil and through the 
soil to the other electrode, passing, in the form of sparks or 
rays, from the soil to the brushes, and. then back through 


i) 


. conducting wires to the transformer. It is stated that all 
insects and larva in the soil through which the current 
: flows are destroyed, and that the soil becomes “ ozonified." 
To destroy insects on trees the brush electrode is moved by 
hand along the trunk or branch, and the other electrode is 
introduced into the soil near the tree, thereby subjecting 
the insects to the current. The apparatus is intended to 
be so arranged as to give, at a potential of 500,000 volts, 
a current of 0000005 of an ampere. Trials are stated to 


1 have proved that these high-potential and low-density 


currents do not injure the plants, and that they increase 
the fertility of the soil. 

Electricity and Gas —The controversy as to the 
relative merits of these illuminants was renewed last week 
before the Society of Architects, when Mr. B. R. Tucker, 
late chief surveyor to the War Office, read a paper on the 


"Lighting of Baildings, etc., by Electricity and Incan- 
descent Gas.” The author prefaced his paper by explaining 
that its object was to assist in creating an increased interest 
in this subject, which formed a most important part of an 
architects duty. In employing artificial light, it was essen- 
tial in the first instance to determine the amount that might 
be required, the mode by which it was to be measured, 
and the laws that governed ite intensity. On a general 
average, he stated that the amount of light required for 
reading and writing might be taken as 1 o.p, which 
sounds a rather moderate estimate; but the lecturer 
added that the nature and extent of the reflecting 
surfaces influencing the light were important factors. 
He prescribed a light of not less than 5 op. for 
work containing a quantity of detail, and this should 
be doubled for specially fine work, such as engraving. 
Having remarked upon the necessity of a definite standard 
of light for comparison, Mr. Tucker described the legal 
candis standard and dealt with photometry. The author 
held that the law of inverse squares demonstrated the 
necessity of a reasonable number of separate lights 
judiciously separated, instead of a large single light, in 
order to obtain the highest economy in the illumination of 
large buildings. As the purpose of lighting was generally 
to produce a certain intensity at the plane of illumination— 
usually assumed to be from 3ft. to 4ft. above the floor— 
the lights should be so located and of such a nature as to 
produce a minimum illumination of the candle-power at 
the parts farthest from the source. The best artificial light 
was that which was soft, steady, well diffased, and 
approached nearest to the yellowish - white hue of 
natural light. The author then dealt with the methods of 
the various types of electric and gas lamps. The former, 
he said, gave excellent results in such buildings as studios, 
but lacked the penetrative power of incandescent gas for 
street-lighting in a fog. Gas did not lack its champions in 
the discussion which ensued, while electricity found an 
enthusiastic advocate in Mr. E. T. Ruthven Murray, who 
eulogised the purity of the light given by the Nernst lamp. 
As to public lighting, he remarked that some arc lamps were 
placed too high and others too low. They ought to be 
about 20ft. from the ground, and then excellent illumina- 
tion was obtained over the whole street. Regarding 
enclosed arc lamps, he recommended members desiring to 
see a model light of this type to inspect those just outside 
the Central London Railway at the Bank. The exhibitors 
at the recent Earl's Court Gas Exhibition had paid a high 
compliment to electricity by making their big lampe . 
resemble arc lamps as far as possible. His experience was 
that electricity was the more economical illuminant. Mr. 
Tucker, in replying, said he believed they had not got to 
the end of incandescent gas lighting, and, on the other 
hand, the future might witness a great improvement in 
electric lamps. 


Paralleling a 5,500-kw. Turbo-Alternator.—The 
Electric Club Journal in its issue of February gives an 
account of the operation in parallel of the 5,500-kw. 
25-cycle Westinghouse turbo-alternator supplied to the 
Interborough Rapid Transit Company, of New York, and 
erected in the Seventy-fourth-street power-house. This was 
the first Westinghouse unit of this size to be pat in service, 
although a number of similar machines are approaching 
completion. The day after this machine was first put in 
service it carried loads as high as 8,000 kw., and for con- 
siderable periods loads between 7,000 kw. and 8,000 kw. ' 
were of common occurrence. This turbo-generator is the 
largest now in service. Within a few days after the machine 
was put in service, and while operating in parallel with six 
of the slow-speed 5,000-kw. machines in the same station, a 
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short-circuit occurred among the main leads at a point between 
the turbo-generator and the switchboard. This was a dead 
short-circuit, and it tripped the automatic switches on all the 
slow-speed machines, which were set at almost three times 
full-load current, but did not trip the safety switches on the 
turbo-generator on account of the fact that the arc was so 
violent that it burned off the leads to the safety devices for 
this particular machine, though these leads were in a 
separate conduit. It was necessary to cut the turbo circuits 
off by hand and the short-circuit, therefore, continued on 
this machine some little time before it was cat out. Careful 
examination of the generator showed that it was absolutely 
uninjured in any way, as far as could be determined, and 
was ready for service immediately afterward, but could not 
be thrown in with the other machines on account of the 
main leads to the switchboard being burned off. The 
machine has been in service with heavy loads since 
these leads were replaced. The 5,500-kw. turbo-generator 
is run in parallel with the other machines in the station, 
and the only notable difference in its operation and that 
of the slow-speed machines is due to the difference in the 
speed regulations of the two types of engine. The steam- 
turbine was adjusted so that it regulated much more closely 
in speed than the low-speed engines, and, in consequence, 
the turbo-generator takes the fluctuations in load. It is 
noted that when the turbo-generator is operating in parallel 
with tbe slow-speed machines, the latter carry a much 
steadier load than when the steam-turbine is cut out, the 
turbine unit appearing to take all the flactuations when it 
is in circuit. This unit, therefore, has something of the effect 
of a flywheel or a storage battery on the system. This effect, 
if considered undesirable, can be modified readily by adjust- 
ing the speed characteristics of the steam-turbine. On account 
of ita uniform rotative velocity and its relatively large fly- 
wheel capacity, the turbo-generator is particularly suitable 
for operating rotary converter systems such as the Inter- 
borough Rapid Transit Company's. Some montbs ago a 
series of teste was made to determine the paralleling 
qualities of turbo-generator units. At fall voltage the 
machines ran perfectly in parallel. Fluctuations in speed 
were so slight that periods from one to fifteen seconds could 
be obtained for synchronising. When the voltage was 
reduced to 60 per cent. of the normal, the machines would 
carry the full current without any evidence of hunting. 
The voltage was further reduced and tests were made, 
until about 15 per cent. of the rated voltage was obtained. 
Under these conditions the machines still remained in 
parallel when carrying full-load current, but the conditions 
of paralleling were not perfectly stable, tbe load being 
transferred from one machine to the other at an irregular 
but not rapid rate. As the synchronising power varies 
approximately as the square of the voltage, it was 
extremely low in the last test mentioned. It is evident, 
therefore, that but small interaction is required between 
such machines to maintain parallel operation. 


The East Boston Tannel.—The East Boston Rail- 
road Tunnel, wbich was recently completed, presents some 
features of interest. The system, which is about two miles 
in extent, consists of a single tunnel with double lines. A 
ventilating duct extends from one of the termini under the 
harbour to an intermediate etation. The duct, which ia 
seen in the first diagram, has a cross-section of about 38 
square feet, and it is divided into two portions by a separat. 
ing wall located midway between the two ende. On each 
side of the partition there are 14 openings, each Aft. 
by 1ft. 5in. in ares, in the flat portion of the duct, and at 
intervals of about 550ft. there are other groups of openings, 
diminishing in number as they approach the fan chambers, 
which are located at the discharge ends of the ducts. 


257 


A cross-section of the tunnel beneath the harbour 
is shown in the first illustration. Guard rails 
are laid throughout. There are three sets of conduite, 
those in the centre carrying power cables belonging to the 
railway company, while those on the right and left contain 
the wires of the Edison Electric Lighting Company and the 
New England Telegraph and Telephone Company respec- 
tively. Considerable interest attaches to the arrangement 
of the guard rail, of which a description is given by the 
Street Railway Journal. There is a flange space of 12in. 
between this rail and the service rail, and the top of the 
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guard rail is Fin. higher than the top of the running rail. 
The officials of the company consider that this arrangement 
practically precludes the possibility of derailment. Another 
advantage is the facility which the arrangement offers 
for repairing, as either rail may be taken up without 
putting the other out of service. Fig. 2 illustrates the 
method of supporting the trolley wire. A strain insulator 
is anchored into the concrete of the tunnel by an expansion 
bolt. The stranded steel span wire is attached to the 
other end of tbis insulator. It terminates in a globe 
insulator, which in turn is fastened to the concrete of the 


Ventilation 


Duct 


tunnel ventilation duct. 'The hanger is attached to the 
span wire supporting the trolley 13ft. 6in. above the top 
of the rail. The spans are 20ft. apart. Above the trolley 
is a fireproof guard-strip, designed to keep the trolley and 
wire away from the concrete. For lighting the tunnel 
there are three rows of 16 c p. 110-volt incandescent lamps 
spaced 12ft. apart. The supply may be drawn from three 
sources, this arrangement being adopted to render the 
illumination secure The lamps can also be fed from the 
trolley circuit. The lighting of the station and tunnel 
sections is controlled locally instead of from a central 
switchboard. | 
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SWITCHGEAR FOR THE FISHER STREET SUB- 
STATION OF THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED, LONDON. 


This gear was designed to the specifications of Mr. J. S. 
Highfield, chief engineer to the Metropolitan Electric 
Electric Supply Company, Limited, who was the originator 
of several of the unique features herein described, such as 
the remote control from one platform, the protected extra 
high-tension connections, the depressor method of starting, 
etc. The gear was designed in detail, constructed, and 
erected by the British Thomson - Houston Company, 
Limited, of Rugby, to whom we are indebted for tbe 
following ion 

The sub-station which the Metropolitan company has 
erected to take up the load formerly carried by the historic 
Sardinia-street station, is unique in the amount and variety 
of switehgear required. The higb-tension voltage used by 
this company is, in a sense, the highest to be found in the 
United Kingdom. Ten thousand volts on each of the two 
phases, with one end of each phase earthed, gives over 
14,000 volts between the unearthed conductors, and a 
voltage to earth corresponding to 17,000 volts three-phase 
witb earthed neutral. On the other hand, the direct-current 
voltage is unusually low, the system of distribution being 
three-wire with 100-volt lamps, sare for a voltage across 
the outers at the sub-station varying from 220 to 250 volts. 

The complete equipment of this sub-station, includin 
the batteries, will easily be able to take care of a peak load 
of 25,000 amperes at this voltage. Thus, the input is at 
an unusually high voltage; the output is an unusually 
large current, while the number of machines and feeders 
is also unusual, the stacion being laid out for an eventual 
capacity of 10 500-kw. motor-generator sets, three three- 
wire storage batteries, three balancers, six battery boosters, 
two starting machines, four extra high-tension lines, and 
105 direct-current feeders. To control this equipment 
there has been installed a main low-tension board (Fig. 1), 
running the whole length of the station—75ft.—a gallery 
(Figs. 2 and 3) above the same, filled with instrument 
panels, rbeostate, control handles, eto., and a subway the 
same length filled with extra high-tension gear; in addition 
to various incoming line equipments, booster panels, 
balancer starting gear, a station lighting panel, eto., 
scattored at various points convenient to the corresponding 
machines or circuits. 

The most striking feature of this switchgear as a whole 
is the arrangement by which both machines constituting a 
motor-generator set are handled entirely by remote control 
equipment from one position. Both the extra high-tension 
switches feeding the synchronous motors and the corre- 
sponding direct-current generator panels are mounted 
approximately opposite their respective machines, the 
extra high-tension gear being in the basement and the 
direct-current panel on the floor immediately above. In 
the gallery immediately above both the extra high and the 
direct-current equipments, there is mounted a pedestal with 
operating hanales for all of the switches normally used in 
handling the aet, both alternating-current and direct-current, 
both types of switches being mechanically controlled from 
this distance by means of gas-pipe and bell-crank connec- 
tions, in the same way that extra high-tension oil switches 
have been controlled in the past; this arrangement being 
unique in its extension to direct-current apparatus. Against 
the wall in the gallery, immediately behind the above- 
mentioned pedestal, is a panel carrying all the instruments, 
both alternating-current aud direct-current, and ali small 
awitches—such as field awitches—synchronising receptacles, 
relays, eto., but without any extra high-voltage or heavy 
current leads whatever upon it, all instruments being fed 
from current transformers, potential transformers, shunts, 
etc., suitably placed on the panel or in the cells down 
below, all of the small leads being brought up to the 
instrument panel through steel piping. This arrangement 
gives the attendant complete control of one unit from one 
point. Under his hand he has the direct-current starting 
switoh, the positive and negative main circuit breaking 
switches, the extra high-tension oil switches, the generator 
and motor field rheostat hand-wheels, and the corresponding 
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field discharge switches. 


In front of him are the direct- 
current voltmeter and ammeter of the corresponding 
generator, together with an alternating-current voltmeter 
and two alternating-current ammeters for the two phases 
respectively of the synchronous motor. On the same panel 
are two field ammeters, one for the generator and the other 
for the motor, as well as the synchronising receptacle, 
alternating-current relays, switch indicating lamps, eto. 
Taking up the switchgear more in detail, the extra high- 
tension power is received in the two-phase form, 60 cycles, 
10,000 volts, as generated in the power-house of the 
ompany at Willesden. It enters the Fisher-street sub- 
M ation vid four transmission lines, two from one other 
sub-station, and the other two from a third sub-station, 
which in turn is independently supplied, thus linking these 
various sub-stations in a ring system with duplicate lines 
each way around the ring. Each such line consists of two 
concentric cables, one for the red phase and one for the 
blue phase. The outers of these concentric cables are 
earthed at Willesden, and are all of practically earth 
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Fic. 1. — V1.w of the Low-Tenslon Main S8witcbh»ard, showing the Bus 
Bars, Switch Kuses, Shelf Barrier, Meters, etc. 


potential throughout. They are all, therefore, easily 
controlled by open-air knife switches of ordinary low- 
tension types. The inners are, however, controlled by 
extra high-voltage oil-break switches of the B T.H. single- 
pole type, one in each phase. "These switches are arranged 
for automatic tripping by means of overload relays energised 
by current transformers, connected in the outers. Each 
phase of the incoming lines—: e, each cable—can be tripped 
independently of the other. The arrangement of one of 
these line equipments is shown in Fig. 4. 

The extra high tension gear for the synchronous motors 
is similar in character —i e, it consists of two single-phase 
oil-break switches in separate masonry cells with knife 
switches in the outers, these knife switches being mechani- 
cally iaterlocked with the oil switches so that the knife 
switches cannot be opened when the oil awitches are closed 
or the oil switches closed when the knife switches are open. 
This is obviously advisable, as otherwise the 10,000-volt 
circuit could be opened on the outer switches, or a machine 
could be closed on the inner switches, with the outer 
switches open, which would give 20,000 volts on the outer 
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as soon as the synchronous motor drifted out of phase. | not pass through the outer cables, or any current 
In the case of the machines, the current transformers which | transformers connected therein. In this way a certain 
operate the overload relays are connected in the inners l amount of selective operation is obtained between the 
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Fic. 2. General View o 


between the machine oil switch and the synchronous motor, | machine oil switches and high-tension feeder oil switches, 
the idea being that a breakdown of the insulation of the | any machine breakdown tending to operate the correspond- 
high-tension motor winding to the frame would cause | ing machine switches only, and not to trip out the hints 


Fic. 4.- Yquipment of Oil Switch Ce'!s, 8:ries Transformers, Trip Gear, 
a et of Balancer aml Wooster Field Rbro tats in the foreground, Outer Knife Switches, and Cabie-Dividing Boxes for an Incomte z 
with Motor-Generator Kquipment iu the | ackground. Extra High-Tension Line. 


h of current from the power station into | between the stations, which would only be affected by cable 
thence back to | breakdowns between inner and outer conductors. 
The machine automatics are. 30 arranged that a fault or 


Fig. 3. View in the Switchboard Gallery, showing a Pattery Panel! and 


a heavy rus 
the said synchronous motor, and 
the power station through eartb, which current would 
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overload on either phase opens both oil switches on the two 
phases, differing in this respect from the incoming line 
automatics which are independent. Each syncbronous 
motor is equipped with one pilot or potential transformer 
for synchronising, and for properly adjusting the voltage of 
the synchronous motor when the machine is run up from the 
direct-current side. Each of the four transmission lines is 
equipped with two potential transformers, one on each 
phase, for the supply of voltmeters on each phase, power- 
factor indicators, and recording watt-hour meters, designed 
to measure the total station input. The extra bigh-tension 


connections throughout the station are unique for their 


complete enclosure of all high-tension current-carrying 
parts. The oil switches are in stone chambers or cells, with 


steel-plate doors, which are normally locked; but even if 
these doors are opened, access can only be had to the oil- 


switch tanks, mechanism, eto, all of which are earthed. 


Access to the live parts of the switch can only be obtained 


by removing the switch tank. 


The hígh-tension sub-station bus bars are made up of 


concentric cables, the inner core of which is the only 


dangerous conductor, tbe outer core being of practically 
earth potential, and being insulated and surrounded by the 
usual lead sheatb, which in turn is solidly earthed. For 
branch lines this concentric lead cable 'bus is tapped into 
the oil switches im large cast metal cable-dividing T boxes 
mounted on top of the oil-switch cells, the inner being 


carried down directly through the bases of these boxes 
into the oil-switch cells through long corrugated porcelain 
insulators. The boxes are filled with extra high-tension 
cable compound. No knife disconnecting switches or links 
of any kind are provided for isolating the oil switches from 
the sub-station ’bus bars, but the extra high-tension 'bus is 
divided by three seta of oil (inner) and knife (outer) switches 
into four sections, any one of which can be shut down when 
the other three seetions are carrying the load, thus allowing 
eg repairs, adjustments, alterations, or extensions to 
be e to any part of the gear, without exposure of the 
extra high-tension inner conductors in the form of knife 
disconnecting switches, or in any other form of bare copper. 
Outeide the stone cells for oil switches and potential trans- 
formers, every inch of any inner or high-tension conductor 
is either inside a concentric and lead-covered cable, or is 
surrounded by a compound filled and earthed cast-metal 
dividing box. 

The only points at which the high-tension inner con- 
ductors are at all exposed are the terminals of the glass- 
tube fuses used to protect the potential transformers. These 
fuses are mounted on their transformers in masonry cells, 
with doors normally locked. This enclosure of all extra 
high-tension parts in cable boxes or switch tanks ie some- 
what novel, as compared with ordinary three-phase work 
with non-insulated bus bars in compartments, and 80 
extreme as to be at times awkward when it is desired, for 
example, to apply a sbort-circuit for testing or machine 
drying, but it has proved most remarkably safe in combined 
operation and construction ; a large amount of work having 
been done by men in actual contact with the extra high- 
tension ’bus bars, considering the cables as such, after the 
station was in continuous service. 

The main direct-current low-tension switchboard on the 
machine-room floor is made up of black enamelled slate 
panels, solidly bolted to 3in. by 5in. R. S. J. H“ girders, 
which are framed into the building, and form supporte for the 
gallery, the latter having been designed to suit the switch- 
gear, The lower half of this board is devoted to the negative 
side of the system, and the upper half exclusively to the 
positive side of the system, the two polarities being isolated 
by means of a slate shelf extending in front of and behind 
the main panels, throughout the length of the board. Each 
polarity is fitted with duplicate ’bus bars, which will be 
used for running at two voltages. Each of these four bus 
bars is divided into three sections by means of eight bus 
sectionalising switches. The feeder panels are distributed 
between the generator panels, so that there is no great con- 
centration of current in any one section of the 'bus bars, 
which are each of six square inch cross-section. Each 
generator panel is equipped with one Thomson recording 
wattmeter, one 3,000-ampere ammeter shunt, and in each 
polarity one double-tbrow B.T.H. 3,000-ampere laminated 


brush switeh, by means of which the machine can be trans- 
ferred from one set of 'bus bars to the other, this being 
normally done when the machine is out of service. Each 
polarity isalsoequipped with one B.T.H. 5,000-ampere remote- 
operated switch of a circuit-breaking type, handled from 
tbe gallery above. "The switch of this type on tbe positive 
polarity is equipped with a reversal relay, which is set for 
about 600 amperes —i. e., just sufficient to act as an over- 
load relay when the machine is being started from the 
direct-current side. 

The 105 direct-current feeders for which provision has 
been made at this station, consist of concentric or triple- 
concentric lead-covered cables, varying from one square 
inch concentric to 4 square inch triple-concentric. To 
allow ample room for safely drawing this lead-covered cable 
up behind the live board, and for fixing the fittings for 
carrying the currents into their conductors, the main bus 
bars have been fitted on the front of the board. Each 
feeder is protected by switch fuses, which are made double- 
throw, so that the feeder can be fed from either the high 
or the low bus. On each polarity of each feeder there is 
also an ammeter shunt, two ammeters (one positive and 
one negative) being provided for each five feeders, with 
suitable swivel switches so that each ammeter can be con- 
nected to any one of five shunts. The outer conductors of 
the triple-concentric feeders are connected through suitable 
clamp fittings and screw plugs to a neutral 'bus, which runs 
along the base of the board near the floor. 

In the main switchboard there are also three battery 
panels, each equipped with double-throw laminated brush 
switches, by means of which the battery can be connected 
to either the bigh or the low bus on each polarity. The main 
control of the battery is, however, accomplished at the 
booster panels, which are located near the boosters. The 
neutral 'bus is connected to the centre of the battery, 
enabling the battery to assist the balance of the system, 
especially in the case of out-of-balance faults. There are 
no end-cell switches, all variations of battery voltage being 
obtained from boosters which are driven by the balancers. 
Each balancer drives two boosters, one for the positive and 
one for the negative end of the corresponding battery. 
Adjacent to each booster is a corresponding booster panel, 
eyuipped with three main switches, by means of which the 
battery can be either connected through the boosters to 
the bus bars, or can be connected directly to the bus bars, 
with the booster entirely kept clear. A small centre-zero 
voltmeter at the top of the panel indicates the amount and 
direction of the boost. 

Each battery equipment is designed for a load of 4,000 
amperes—: e., four square inches of copper have been put in 
each lead, and each meter, etc., has been designed for the 
same current. Each battery is equipped with two Thomson 
recording wattmeters, with ratchets, which prevent them 
from running backwards, the connections of one meter being 
reversed, so that one indicates the total cbarge while the 
other indicates the total discharge of the battery. Each 
battery is also equipped with one curve-drawing main 
ammeter, one curve-drawing neutral, or out-of-balance, 
ammeter, and one curve-drawing voltmeter connected 
directly across the cells. The balancers are connected with 
fields crossed and with one field rheostat, consisting of a 
fixed resistance between tbe fielde, with & movable tap 
from the neutral'bus bar. Each booster is equipped with 
a series shunt reversing rheostat with contacts so arranged 
as to connect the booster field across any desired voltage 
from 125 volts positive to 125 volta negative, 

Provision has been made in the switcbgear for auto- 
matically cutting off the torque of the booster by opening 
the booster fields in case the booster should tend to run 
away on the battery current when the balancers are dis- 
connected from the 'bus bars by blowing of their fuses or 
any other cause. This provision has been made as it is 
considered inadvisable to put in any automatic circuit- 
breaking switches in the battery circuits, the idea being to 
keep the batteries connected to the bars through all 
emergencies, unless disconnected by hand. To provide for 
such disconnection, the booster panels are equipped with 
brush toggle switches with magnetic blow-out auxiliaries, 
which are capable of clearing the maximum output of a 


battery on a short-circuit, 
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Various provisions have been made for starting the motor- 
generators. As a rule they are started from the direct- 
current bars through a starting box, with an induction 
motor-generator set as a reserve in case the direct-current 
power fails completely. This induction motor-generator 
set may be connected om the direct-current side to any 
generator, entirely independently of the main 'bue bars. 
An addition to the usual starting equipment is a motor- 
driven booster, or—to use a somewhat more explicit term, 
which has been applied to this machine—a depressor. 
This machine consists of a direct-current motor driving a 
direct-current generator, which can be connected in place 
of the starting box. In the use of this machine, the 
depressor is thrown into circuit with a voltage approxi- 
mately equal to that across the 'bus bars, after which the 
depressor voltage is gradually lowered, thus bringing up the 
voltage on the unit to be started. The advantage claimed 
for this machine is that a unit can be started from reat 
with about 100 amperes instead of the 400 or 500 amperes 
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NEW LOCOMOTIVES ON THE VALTELLINA 
RAILWAY. 
(Continued from page 158.) 


ELECTRICAL EQUIPMENT. 


Continuing his description of the new locomotives for 
the Valtellina Railway in Elektrische Bahnen u. Betriebe, 
Béla Velatin deals next with the method of collecting 
current from the trolley wires. It is noteworthy that both 
the collectors and switchgear are actuated throughout by 
means of compressed air from one position. The accom- 
panying illustration (Fig. 6) is a diagram of the electrical 
connections, while Fig. 7 shows the arrangement of the 
pneumatic system. | 

Each of the new locomotives is fitted with collectors 
similar to those wbich have been in use since the service of 
electric trains was inaugurated. It will doubtless be remem- 
bered by many of our readers that we gave a full illus- 


\ E — ad 
b Ee c — "P. I v 
t Y * 73 
a M E O4 H 
i» [eS c 
d j | d 
Pj i f 
a es à : — 
r 
e (de f^ SN "L2 < Lac 
J r^ a 
NL b— E- - A - 4 ^ 
ae 4 
| NL zi —— M — — - par r EID 
„ é f — = i - = — —— — * — —- | h 
— — — — ~ | Í f ' 
1 — =e | | 
- ASIAM HAK 22 
| at oi. 2 SS 2: 
[| 1l LE Í | — X N — + 
> ead f ey > — A 
| |) hal Iyu Ad Sa 
E lle a 4 MI - | [r AI 
| n ddl a =a || ttt 
| t TT laren mente n v^ 
a m. n. j| || r | 1 || I A { — * 

D 1— E |] ie EAN | [GAP o =<? ^ jedes 
T ze | n Th. Á | | | [A 1-4 | [i | Y IONI fac 
L - A 1 A 8 N || Rese ke 2 e —̃ͤ à dies 

! e t 12 cc ge | | Hi 1 | — RR je | b ri 
z - | | m n ^ 4 7] BN | G p 15 
LI ] — CIT dz | | | E t a 
— — 81 » De | f i “ 4 * 
| IM hil f 2i. 11 E o; 
| | | TIT aw if 1i í E . - ii} | AL 
| | | I th | | i] cP - T1 $ 
pem | "wi — 
| 1 MIL rt i 5 ES] 
- Inm -— ——————ÓÁHÁáR PJ 
— SS —— ig = 
ti HiH I| | | 
| 1 
Hi H H Hi H 
I 111 t 
HHH MEE 
| HE = = = 3H dH 
— HH d H-— 
= 117277 SHAH 
— = — —i7] Im e — — 
— — 0" = 
| I tr ) 
"HU | | 
$ MI M I1 
f — s — — 1 l 4| 
| xr | MeL | i| | 1 pill! 
i, ONT OPTI HL —1 GIA — „ 
j f * 1 N | | / n | ) [ | / 2 f "" 
\ m e es a —Àà 4. -d- á = — : E E — — y — qi — 
|] E | l| | 2172 a ies Hh M = ri MON + f; — * > ( 
ít Ht LERE | PREA J ES F 33] I|. MS if & JAN JAN 3 Hr E 1 he 
i A Y ^ SESS A T E Kh i Y 4l Ill > F 5 si Aat H — —ͤ—ñ— . N 
| V8 «X PA 2 YNY | | Ne EP IRF TX 
‘ * — f NA M 7 "d ne » , | (7 p : 
"e d = " ‘YY’ || 


FIG. 6, —Diagrain of Electrical Connections, New Locomotive, Valtellina Railway. Reference letters: a, trolley wire; ^, collector ; c, collector cut-out ; 
d, main fuse; e, choking coil; f, branch box; g, lightning arrester; ^, transformer fuse; i, ammeter shunt ; j, ammeter ; k, maximum current cut-out ; 
I, high-tension switch; in, high-tension motor; n, low-tension motor; o, motor controller; p, short-circuitiog switch; J, resistance regulator; r, liquid 


resis 
y, voltmeter. 


usually required when starting through a dead resistance. 
The starting current runs up as the depressor voltage 
is lowered, since the depressor returns less of the starting 
amperes through its motor as the voltage of its depressing 
end goes down. As the starting current is much more 
than the accelerating current, the depressor cuts down con- 
siderably the maximum demand for starting. 

All of the starting gear has been so designed that 
current for starting can taken from any section of the 
bus, either high or low, but no one bus or section of a 
'bus can be paralleled with any other by any accidental 
manipulation of the starting switches. Similarly, no one 
machinb at standstill can be thrown in parallel with another 
up to voltage through mistakes in the manipulation of the 
starting switches. 

In addition to the instrument panels described on the 
operating gallery, there are others for the batteries ; also 
one "bus-bar voltmeter panel, and one pilot panel, equipped 
with six voltmeters and suitable voltmeter switches and 
pilot wires for measuring the voltage at the centres of 
distribution of the network supplied. 


tance ; s, transformer; t, air-compressor reversing switch; u, automatic air-pressure regulator; v, air-compressor motor; x, voltmeter resistance ; 


trated description of the type of locomotive originally 
constructed for the Valtellina Railway in our issues 
for April 10 and 17, 1903. Hence it will be unnecessary 
to recapitulate all the details here. Suffice it to say that 
the locomotive is provided with duplicate collectors, each 
being supported at either end by a construction (Figs. 8 
and 9) having two arms. The axle pole carries two roller 
contacts of copper, insulated from each other and revolving 
upon insulated ball bearings. The.current is conducted to 
carbon blocks, fixed at either end of the roller contacts, and 
thence by means of insulated cable enclosed within the 
hollow arms into the locomotive. These collectors are 
used alternately, according to the direction of travel. The 
arrangement is very different from the sliding bow, which 
it resembles, however, in appearance. Referring to Figs. 8 
and 9, it will be seen that the bases, of which there are four 
on each locomotive, differ from those of earlier design. 
Thus the bearing pressure of the contact rollers on the 
trolley wires is regulated by means of compressed air acting 
on a piston connected to the tension eprings. A glycerine 
dash-pot serves to buffer the shocks when the device is raised 
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or lowered. Experience has shown in working the Valtellina 
line that thecollectors give the best results when their bearing 
3 is properly adjusted to the speed, and advantage has 

een taken of this fact in the new design. In other words, 
meansare provided whereby the pressure of theroller contacts 
on the trolley wires is varied to suit the two dominant 
speeds for which the locomotives are constructed. The 
alr-cylinder is fitted with a double piston. Compressed 
air is admitted only to the main piston for the lower speed, 
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Fie, 7 — of Connections to Pneumatic Control System, New Locomotive, Valtellina Railway. Reference letters: A, air-pump; B, return valve 


'first-mentioned valve is fixed in the driver's cabin at a 


convenient height. This lever enables the two collectors 
to be raised and lowered, either independently or together. 

The high-tension fuses, lightning arrester, choking coils, 
and branch circuit boxes are fixed overhead in the driver's 
cabin. Fig. 10 represents one of the high-tension main 


fuse boxes into which the current from the collectors is 
first conducted. Single-pole main fuse boxes of this type 
are provided on each locomotive. The fuses proper con- 
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with oll brake; C, oll separator; D, air-reservoir for electrical apparatus; E, return valve; F, atr-reservoir for the Westinghouse brakes ; G, collector 
switch with independent lever; H, collector switch operated from master controller; I, base of collector ; J, pneumatic contro'ler; K, high-tension 
switch ; L, motor controller; M, cut-out relay ; N, resistance regulator ; Q, liquid resistance ; P, automatic air-pressure regulator ; Q. hand air-pump ; R, 
pressure gango: S, whistle; T, Westinghouse brake valve; a, cut-off and safety cock ; b, cut-off cocks to the two sets of motors; c, cut-off cocks; 
d, main cut-off cock; e, cut-off cock for the Westinghouse brake valve; f, cut-off and cutting-in cock; g, whistle valve; ^, gauge cock; i, drain oock ; 


k, reversing valve of main switch. 


but when the master controller lever is put over to full 
speed air is admitted simultaneously to the auxiliary piston 
through the hollow piston rod, thereby increasing the 
tension on the eprings, and, at the same time, the bearing 
pressure of the roller contacts on the trolley wires. This 
pressure amounts to 64 kg. for the lower speed and 83 kg. 
for the bigher. A further improvement consists in that 
when the collectors are lowered a cut-out in circuit with the 
leads opens automatically, thus breaking the connection 
with the locomotive and with the contact rollers. Each 
base rests upon four high-tension insulators, consisting of 


Fie. 8. —Base of Collector. 


cast-iron bells provided with wrought-iron bolts, the latter 
being insulated from the former by means of stabilit and 
porcelain. 

From the above it follows that two valves are provided 
for regulating the collectors. One of these valves is operated 
directly through a lever, by means of which air can be 
admitted to the main piston or released from the same; 
the other belongs to the auxiliary piston, but in thia case 
the supply of compressed air is governed by the position 
of the master controller. The lever which operates the 


[4 


sist of several parallel silver wires embedded in porcelain, 
and the boxes are locked. The leads from the collectors 
are connected behind the fuses, the high-tension lightning 
arrester (Fg. 11) being branched off at the junction point. 
The two main leads are then taken each through a choking 
coil to two main branch boxes, from each of which four 
branches are taken. Two of these branches are in turn 
connected up to the primary switches, and two through 
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Fid. 9.— Base ef Collector. 


double-pole fuses to the step-down transformers which 
furnish current to the air-compressors, etc. All high- 
tension leads are enclosed in metal tubes, which are care- 
fully earthed. 

The motor controller and switchgear are actuated through 
pneumatie controllers, of which there are two provided, 
one at each end of the locomotive. It may be mentioned 
here that liquid resistances are employed on two of the 
new locomotives, and metal ones, experimentally, on the 
third. Each of the pneumatic or master controllers has 
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three levers corresponding to different functions. The 
main lever serves to actuate the starting and regulating 
valves. In starting up, tbe driver pulls this lever over to 
the first position, and so opens the starting valve, admitting 
compressed air to the main switches and rheostate. 
This closes the main switches and brings the rheostat 
switches in position for the next step, without actually 
closing them. He then moves it forward to the second 
poon, at which the regulating valve is operated and the 
iquid resistance inserted. Attached to tho shaft of the 
starting lever is an eccentric which, upon the lever being 


Fra. 10. —High-Tension Fuse Box. 


moved further. round, compresses a spriog which, in ite 
turn, acts upon a diaphragm so as to open a valve through 
which compressed air is admitted to the corresponding 
chamber in the top of the rheostat until the accumulated 
pressure is sufficient to balance the thrust of the spring, 
thereby causing the diaphragm to return to its original 
position and the valve to be closed again. In this way a 
variation in the volume of air admitted to the differential 
chamber in the top of the rheostat corresponds to an equal 
variation of the starting current, due to the construction 
of the rheostat. The farther the starting lever is pushed 
over the greater is the volume of compressed air necessary 
to force the diaphragm back, and in proportion as 


Fig, 11. —Lightning Arrester. 

the volume air admitted 
in the top of the rheostat is increased, the 
greater is the starting current. Each position of the 
starting lever corresponds, therefore, to a certain constant 
starting current or tractive effort, which the driver can 
observe on the ammeter and regulate accordingly. In 
stopping the sequence is reversed, the return motion of 
the eccentric causing the diaphragm to be forced by the 
compressed air behind it in the opposite direction, and a 
valve to be opened which establishes a connection between 


of to the air- chamber 


the chamber in the top of the rheostat and the atmosphere. 
The action of setting the lever back to the off position also 
closes the starting valve, cuts out the water resistapce, and 
opens the primary switches. 

The second lever, which is arranged underneath the 
starting lever, serves to reverse the direction of travel, and 
operates the corresponding valve. The regulator valve 
has two ports, which are connected with the correspondin 
sides of the pistons attached to the main switches. Accord- 
ing to the position of the regnlator valve, these ports are 
open either to the compressed-air reservoir orthe atmosphere. 
The third lever is situated on the left of the starting lever, 
and operates the motor controller. This lever is usually 
turned inwards when the motors are in cascade. By turn- 
ing it outwards tbe motor controller is, through the medium 
of compressed air, set to the full speed position, only the 
high-tension motors being then switched in. The speed- 
regulating valve connected with this lever has, therefore, 
only two positions: in the one, the pipe to the motor 
controller is open to the atmosphere, and in the other to 
the compressed-air reservoir. 

The individual levers are so interconnected that the 
reversing lever and the lever through which the motor 
controller is operated can only be moved when the 
atarting lever is in the off position, and the main switches, 
as well as the resistance, consequently cut out. There are 


two of these pneumatic controllers—one at each end of the 


locomotive, as already mentioned ; and provision is made 
whereby it is rendered impossible to use both of them 


simultaneously. 
(To be continued. ) 


AUXILIARY RAILWAY SIGNALLING, 


ey 


The recent deputation to the Board of Trade has again 
raised the question of the sufficiency of railway signalling, 
and particularly that of the auxiliary signalling brought 
into use to meet conditions not always obtaining. The 
recent accident at Cudworth on the Midland Railway has 
also revived interest in the subject for a time. Such 
revivals are periodical, and coincident with the occurrence 
of accidents of a sufficiently serious character to attract 
public attention. Unfortunately, the interest taken is of 
a superficial and transient character, and is speedily driven 
from the public mind by other events, and the subject is 
allowed to apan until a similar event again stimulates 
interest. Nothing is done, principally because it is 
nobody’s business to prevent the recurrence of such 
accidents, and the Board of Trade confines its action to 
enquiry into the circumstances attending the occurrence 
and the apportionment of blame, as far as it is possible to 
do so, for each particular occurrence. It cannot be said at 
this time of day that there is any novelty in the circum- 
stances attending railway accidents. The arrangements 
for signalling are such that accidents are mere repetitions, 
and arise from one or two variations of practically one set 
of conditions. Under such circumstances tbe persistent 
neglect of the lessons taught by successions of accidents 
seems nearly criminal when looked at from the standpoint 
of the travelling public, and almost fatuous from that of 
the railway shareholder. To say nothing of the loss of 
human life, the mere waste of money involved by such 


accidents as those at Slough, Cudwortb, and numerous 


other places would seem sufficient to stimulate railway 


companies to an endeavour to remove the slur that lies © 


upon them, as business men, by the periodical recurrence of 
disasters of the type of those referred to. In business life 
an excuse may hold good once, but no more. In such 
cases as this the possibilities of the present system have 
been demonstrated times without number, but without 
stimulating action for the removal of the causes. 

If the circumstances attending such accidents are closely 
examined, it is found that they invariably result from eome 
apparently trivial break in the recognised chain of actions 
as set forth by official regulations. The rules provided by 
railway companies for the guidance of their servants are 
most voluminous, and calculated to provide for every 
possible emergency of which the official mind can take 
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cognisance, and so long aa events take place in the order 
prescribed, the work is carried on with smoothness and 
dispatch. Railway servants, however, are but human, and 
consequently their actions and thoughts are not charac- 
terised by the machine-like precision which the official 
regulations desire to promote. Time after time little 
irregularities, which taken alone were of no consequence, 
have synchronised and produced terrible results. Momentary 
aberrations of memory, lack of decision, and the prompti- 
tude of action which comes from it, distraction of atten- 
tion, and want of concentration upon the work in hand, 
oftea arising from monotony and sameness of work, and 
sudden changes in the conditions obtaining, have all played 
their parts at various times and places. Much, very much, 
has been done by railway companies to render travelling 
safe, and to their oredit, be it said, that the greater 
part, or practically all, bas been achieved without 
compulsion. For some years now, however, but little 
additional work has been done, although the railway 
service has greatly changed, and the conditions 
involved by the higher speeds and greater punctuality now 
insisted upon are much more onerous. The institution of 
the block system, including the mechanical interlocking of 
points and signals, upon an almost universal scale some- 
thing like 30 years ago, has reduced the chances of accident 
in this country enormously, and all such occurrences as 
those now being considered may be classed under one head. 
Practically all railway collisions in this country of sach 
magnitude as to rivet public attention upon them are of 
the nature of following collisions.” Double lines of rails 
prevent the “ meeting collisions" which are so common on 
the single lines in the United States, when failure to 
"side - track at the appointed place occurs. The 
mechanical interlocking of the points and signals auto- 
matically prevents ‘fouling collision,” and has probably 
been the greatest safeguard ever provided in railway 
working ; but, as with all preventatives, the difficulty in 
properly appraising its value, otherwise than by deduction, 
is extremely great. Following collisions,” as has already 
been observed, result from human weaknesses. Where 
mechanical control is absolute, safety of operation is absolute 
also. The present system of signalling allows unlimited 
repetition of action, uncontrolled by actual conditions, and 
the observance of signals depends entirely on concentration 
of effort upon one class of indication, and the presence of 
conditions necessary to the proper fulfilment of that effort. 
Hence the desirability, and even necessity, for some 
auxiliary methods of signalling, to supplement that already 
in use, becomes apparent, since, a3 already stated, concentra- 
tion upon the work in hand may be unconscionely relaxed, 
as in the Slough accident, and the conditions for perfect 
vision do not always exist, and the changes may come 80 
rapidly, as in the Cudworth accident, as to prevent the 
ordinary arrangements to meet such changes being carried 
out in sufficient time. It is not intended in this article to 
deal with checks upon the signalman to prevent repetition 
of actions not in consonance with the conditions obtaining, 
and the rules regulating bis actions, but to confine attention 
to methods for ensuring that signals exhibited for the 
guidance of the driver are really brought under his notice, 
whatever the conditions of the weather, however rapidly 
the changes may occur, or however preoccupied his mind 
may be with other matters. 

Of late years numerous suggestions for auxiliary signal- 
ling have been put forward, and the most generally 


approved are those which aim at giving signals on the 


engine more or less perfectly in accord with the indications 
afforded by the ordinary semaphore signals. If the charac- 
teristics of the latter signals are carefully considered, 
estimates of the requirements for complete repetition will 
be more easily made. Whilst the distant and the 
“home” and “advance” signals have, generally speaking, 
the same appearance, the character of the former differs 
from that of the two latter in some respects; and the two 
firet-named differ from the last in others. The distant 
signal when “on” is of a cautionary character only, 
and may be passed by a train, whilst the “home” and 
„advance are absolute stop signals, unless supple- 
mented by hand signals. On the other hand, the “distant” 
signal when “off” gives more information than a “stop” 


signal, inasmuch as the cycle of interlocking is such as to 
prevent the “distant” from being lowered uatil both the 
"home" and the “advance” connected with it are also 
lowered. Hence a distant signal when off indicates 
that all other signals within that sigaalling range are also 
"off" and the road is fally prepared to the next block 
section ahead. There are, of course, certain limitations to 
such absolute conclusions, and the various signals ahead of 
the “distant” must be verified for obvious reasons. These, 
however, do not affect the argument in any way whatever. 

The “distant” signal differs from both the “home” and 
the “advance” in that the two latter are position 
signals— i.e, they indicate positions on the line which must 
not be passed by a train when these signals are on.“ The 
" distant,” however, is a “ position signal" of another kind 
in that it indicates approach to a range of signals. This, of 
course, is more of the nature of a *'localisation of position 
at the time, and is not an indication of a position at which 
& stop must be made. 

At junctions, again, the distant and home signals 
possess another characteristic, which the advance does 
not possess, in that they are “route” indicators, and by 
their positions, relatively to other signals of the same 
character, they indicate to drivers of trains which of the 
divergent routes has been prepared for the passage of the 
train. This, of course, is an operating advantage," and is 
not connected with any question of safety. Such an 
operating advantage is, however, of the greatest importance 
as regards dispatch of traffic, and is only second to safety 
in railway working. 

Hence tbe characteristic indications of the semaphore 
signal are greater than would appear at the first glance, 
and the information conveyed to the driver is correspond- 
ingly fuller under normal conditions of weather. Assuming 
no other cause of error, accident would only result when: 
the indications are disregarded in consequence of pre- 
occupation, etc., as at Slough, or when the weather 
conditions are such as to render them invisible, as at 
Cudworth, Northallerton, ete. Under such conditions the 
detonator system of fog signalling is brought into uee, and 
it is interesting to trace the character of the indications 
then provided, and compare tbem with those obtained 
under normal conditions. Detonators give a sound indica- 
tion by explosion when passed over by the engine, when 
the signal to which it applies is on. The character of 
detonator employed is the same for all signals, and each 
signal is repeated separately and independently. There is, 
therefore, no difference made for the cautionary “distant ” 
or the atop “home” or “advance.” It follows, also, that 
in-no case can a “route” indication be given, and also that 
when approaching a “stop” signal the position” indi- 
cation, which has been referred to as a characteristic of such 
signals, can only be imperfectly conveyed to the driver, 
and only effectively if he is travelling soslowly as to enable 
him to stop at any moment. Hence it is evident that all 
the explosion of a detonator tells the driver is that a signal 
at danger is being passed by him, and he must rely upon 
his localisation of bis position on the line to enable him to 
judge the character of the signal he is passing. 

One of the questions raised at this point is, Are the 
explosive signals sufficient notification for the driver's 
complete information, supplemented by the localisation of 
p sition he is able to bring to bear, and which will include 
his remembrance of his position in the regular cycle of 
signalling for each block post!" Another question is, 
" What is the organisation for bringing the detonator 
system of auxiliary signalling into use? Is it effective, 
and such as to meet all the conditions that reasoning and 
experience show to be probable?” Taking the second 
question first, it may be pointed out that, to go no farther 
back than the Cudworth accident—although it would be 
possible to point to other cases—the arrangements were 
not made sufficiently quickly, and that the prime cause of 
the accident was due to the auxiliary fogman not reaching 
bis position in time to signal the express in accordance with 
the indications of the semaphore. The necessity for fog 
signalling arises at most irregular intervals, and, naturally, 
railway companies utilise, as far as possible, their ordinary 
men for this special work. This, of course, involves the 
withdrawal of the men from their ordinary occupations, 
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which as a rule they are unable to continue under such 
circumstances ; or if the conditions arise after ordinary 
working hours, their withdrawal from their homes and 
equipment. This undoubtedly takes some time, and 
although signalmen during the interval are instructed to 
pat down detonators, this does not seem to have been done. 

ence to these two causes, in themselves independently 
trivial, the accident at Cudworth was due, and, as already 
stated, this is not an isolated case. 

Turning now to the first question propounded, it remains 
to be considered whether, in emergency signalling, it is 
necessary to endeavour to arrange for complete repetition. 
Complete repetition necessarily means a duplicate aystem, 
and if one is sufficient for the most onerous conditions as 
well as those ordinarily met with, the other system is 
superfluous. It may be thought that, having obtained a 
system which fulfils all conditions, it should, and would, 
replace the less efficient. From an operative point of view 
this is incontestable, but it rarely happens that this view 
is the only one, or even the most important. Railways 
have now been established for a comparatively long period ; 
sufficiently long in any case to allow of the standardisation 
of their signalling apparatus, and the amount of money 
sunk in the provision of the existing apparatus is sufficient 
to preclude the wholesale scrapping so much favoured by 
some—theoretically and at other people’s expense. Whether 
engineers like it or not, finance has, and always will have, 
the last word. 

Hence in the case of railway signalling, as in all other 
practical cases, compromise is necessary. In detonator 
signalling, as already observed, the driver must use his 
knowledge of his locality, and bis position at any moment 
in the cycle of signalling, to judge of the character of the 
signal he is approaching and act accordingly. He knows 
that the first signal he will meet on approaching a block 
post is the “distant” ; if he get a signal, there he knows 
perfectly what to do. It is often pointed out, however, 
that the allright signal is given by the absence of an 
explosion, accompanied by a hand-lamp signal, which he 
may not see. With this combination it is sometimes con- 
tended that the driver will lose his bearings in the absence 
of the landmarks with which he is familiar under normal 
conditions. The driver, however, has other means of 
judging his position. Every alteration in the configuration 
of the road “talks” to him, so to speak. The changes of 
direction due to curves, the passing over or under bridges, 
the difference between iron and stone bridges, differences 
in the character of the road-bed, the passing of stations, 
cabins, etc., running over crossings and switches, all tell their 
tale to the driver at their own points on the journey. 
Hence drivers who are well acquainted with the road are 
in no danger of mistaking their position. 

The next point to be considered is the question of route 
indication, and on this point no information whatever is 
vouchsafed to the driver. Whilst this is the case, it must 
be remembered that in this country the movements of 
most trains are telegraphed from point to point on the 
route, and the times at which they leave these points are 
telegraphed forward. Moreover, the block signalling code 
provides identification signals, so that signalmen know the 
character of the trains approaching them. Further, trains 
run at certain fixed times, and even if not punctual to their 
booked times their positions are known from the telegrams 
alluded to above, and the times they will pass any point 
are known. Hence the signalmen at junctions know 
perfectly well what trains are approaching, and may set 
the proper route. 

ence, on the whole, patting aside the most important 
indication of on, which is given by the explosion, there 
is little to object to, from the point of view of safety, in 
the present arrangement. There are, however, certain 
operating disadvantages. The chief of these is undoubtedly 
due to the fact that indications are only obtained at fixed 
points. It is true that these points correspond with the 
positions of the signals for normal conditions, but it must 
be remembered that such signals under normal conditions 
of sight are visible to the driver for some distance before 
they are reached. Hence there is necessity for much 
greater promptitude of action in responding to the indica- 
tions during the abnormal conditions considered than under 


ordinary conditions. This „ is greater when a 
train passes a distant at danger than at other times. 
In such a case the driver must get his train into control, 
so that he may be able to draw up at the succeeding 
“ home ” signal, but he will not know whether it is necessary for 
him to stop there until he arrives close to it and the detonator 
explodes. If, during the time he is passing at the slow 
speed rendered necessary by the considerations given above 
between the “distant” and the “home,” the cause which 
necessitated the exhibition of tbe danger indication at the 
distant has been removed, the home signal may be 
“off” when he gets there, and may have been lowered 
immediately after he has passed the ‘‘distant.” As stated, 
he will not become aware of the fact until his arrival at or 
near the home with his train under control so as to 
stop immediately, if neoessary, and much valuable time 
will be lost, much more, in fact, than is represented by tbe 
time which has elapsed between the lowering of the 
“home” signal and his arrival there. 

The above is & serious working disadvantage. Still 
another disadvantage is the negative character of the all 
right" signal, which has already been alluded to. Could 
these two defects be eliminated, there would, apart from 
possible breakdown of the organisation for calling out their 
men, be but little objection to the present method of 
emergency signalling, But it must be borne in mind that 
events have shown that disregard of signals has occurred 
even under normal conditions, and that auxiliary signalling 
which would be given under more advantageous conditions 
would compel attention to what, otherwise, would go 
unheeded. 

The application of these remarks lies in the endeavours 
made from time to time to provide apparatus with a 
view to repeat on the engine directly the indications 
being exhibited from time to time by the semaphores under 
the control of the signalmen. As has already been stated, 
there is now a very large number of such designs, and it 
may be of interest to consider, briefly, some of their obief 
characteristics, to ascertain, if possible, why so little 
progress has hitherto been made in applying them to 
practical work. 

Such apparatus may be roughly divided into two heads, 
mechanical and electrical. In one or two cases, however, 
the systems are partly mechanical and partly electrical ; 
and the purely electrical systems, again, may be classed 
under separate heads. It is not intended to give any 
technical description of such systems here, but to confine 
attention to their working and compare them with the 
results obtained from the detonator system previously 
considered. 

Consider, then, first the mechanical systems of which 
Raven’s is an example. Here we have an obstruction on 
the line, working in conjunction with the signal, which is 
struck by a lever carried under the engine. Operation of 
the lever opens a special whistle communicating with the 
air-brake, and the sounding of the whistle gives the indica- 
tion required when passing a si at "danger." The. 
obstruction on the line is placed close to the signal repeated, 
and consequently the indications are given at fixed points 
in precisely the same way as with the detonator system. 
The only difference consiste in the character of the indica- 
tion given and the fact that the system requires no special 
organisation for bringing it into use, as it is always ready. 
To complete the parallel, it may be observed that the 
“ all right indication is also of a negative character, and is 
given by the absence of any effect when passing the signal. 

Turning to the electrical systems, there is, of course, a 
much greater variety in the means of actuation, and, in 
some cases, a much greater range in the character of the 
indications repeated on the engine. Some merely give a 
danger signal by the ringing of a bell when passing a 
given point; others, again, give both ''danger" and “all 
right" signals. Boult's system of signalling—probably one 
of tho most complete systems ever invented —aima at giving 
all the characteristic indications required, and succeeds in 
doing so. The Miller” system of signalling directly upon 
the engine, which was brought into use at Woodhouse 
Tunnel a year or two ago, is another example of a class of 
apparatus which aims ultimately to dispense with other 
forms of signalling. Some of the systems referred to, such 
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| M 
as Brierley's and Hoyt's, for example, require mechanical | to deal with 13, 500lb. of steam with no superheat, and 


or electrical contact between specially placed apparatus on | give a vacuum at the condenser of 27in. with circulating 
the line and the engine. Boult's system is independent of | water at a temperature of not more than 60deg. F. The 
contact. The “ Miller” system depends upon the operation | plant under test has been found to well fulfil these 
of circuits upon the engine, when two electrically separate | requirements, and the whole set is a compact arrangement 
parts of the latter are straddling an insulated point on the | and has dealt with as much as 650 kw. The floor space 
track circuit used. In every one of the systems cited it | taken up by the entire set is 14ft. Oft. by 7ft. 9in., and 
will be seen that signals can only be obtained at fixed | the condenser stands 4ft. 9in. high above floor level. The 
points, corresponding to the positions of the semaphores, | large cylinder seen on the extreme left-hand side of the illue- 
and so far as the operating advantages, upon which stress | tration is a grease separator by Messrs. Templer and 
has been laid in this article, are concerned, they are in no | Ranoe, dealing with the exhaust steam before entering 
way superior to the detonator system now in use, and | the condenser. The grease and water separated out is 
to this want of the equivalent of the projection of vision, | automatically discharged, whether the plant is running 
under normal conditions of operation, 1s to be ascribed the | condensing or to atmosphere, by a Bundy trap. 


small progress hitherto made by electrical systems of repeti- | The motor is of 14 b. h. p., and has an overload capacity of 
tion of signals on engines. about 40 per cent. On a load of about 15°5 bp for four 
| hours no part of the machine increased in temperature 

V 6 more than 65deg. F. The stator of the motor generally 


SURFACE-CONDENSING PLANT DRIVEN BY FYNN resembles that of an ordinary induction motor, while the 
rotor is generally similar to the armature of a rotary 


REPULSION INDUCTION MOTOR. corverter. It has two interconnected windings on it, the 
free ends of one being connected to slip-rings, while. the 

In drawing up tbe designs for the recent extensions at | end of the coils of the other are connected up to a 
the Burton-upon-Trent Corporation electricity station, it ' commutator. The operation of starting up the motor is as 
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Fig. 1. —*urface Condensing Plant, driven by Fynn Motor, Burton-upon- Trent. 


was thought preferable to drive the condensing plant for | follows: After closing the main switch putting the current 
the new 500-kw. extension set off the alternating-current | on to the stator windings, the starting switch is put on to 
side of the station instead of the traction continuous | the first notch of the resistance in circuit with the brushes 
side. The Fynn repulsion induction motor, the rights of | on the commutator side of the machine. The motor driving 
which are controlled by Messrs. Witting, Eborall, and Co. | the condensing plant reached a speed on the first notch of 
for Great Britain and the Colonies, was decided on for this | 1,060 revolutions in five seconds, which is a performance 
purpose, owing to the fact that when starting with a torque | equal to any continuous-current motor. 
equal to that of full load the starting current can be kept There are 13 resistance notches, the speed rising up to 
down to from three-quarter to full load current. The full as the switch moves over these. The slip-rings are 
accompanying illustration (Fig. 1) shows the general | then short-circuited by pushing in a projecting knob at the 
arrangement of the plant. spur-wheel end of the motor shaft. The starting switch is 
The condensing plant was manufactured by Messrs. | then moved back to the first position, and the whole of the 
Cole, Marchent, and Morley, of Bradford, the motor being | brushes bearing on the slip-rings are then raised in one 
supplied through them as well. It consists of the | operation by means of a small lever handle. The starting of 
Edwards type of three-thbrow air-pump and circulating | the motor and carrying out the above operations can be done 
pump by Messrs. Gwynne, the former being driven | in1to 14 minutes. The commutation is absolutely sparkless 
through gearing by means of a raw-hide spur wheel | under all conditions. The starting current is just about 
on the shaft of the motor at a speed of 150 revolu- | full.load current, this being 82 amperes.* The efficienc 
tions, and the latter coupled direct to the motor | guaranteed was 83 per cent., but owing to a fairly hig 
running E a speed a E 5 5 power factor being specified, the latter was improved to 
ump cylinders are 10in. diameter by 10in. stroke, the valves | 03 lower periodicities it b : : 
being of the Kinghorn type. The lubrication of all parts | current, nd 5 kept N 5 
is arranged for continuous running. The plant is specified full- load current with full- load torque. 
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80 per cant. with a very slight reduction in the efficiency. 
It will also be noted from the curves (Figs. 2 and 3) that 
the efficiency and power factor are almost constant from 
10 h.p. to 18 h.p. 

This particular motor is not arranged for reversing, as 
this is not necessary. If it is undesirable to shift the 
brushes to reverse the motor, this being generally the case, 
then & second winding is provided in quadrature position 


gin and the maximum height above normal river level 
is 

This is the first application of a motor of this description 
driving a condensing plant, and was the second Fynn motor 
in operation in thie country, the first being & 7-h.p. machine. 
In noting the performance of the motor from the curves, 
etc., it should be understood that the periodicity at Burton 
is 75, which is a comparatively high figure. 


14 B.H.P., 200 Volts, 82 Amp., 76 ., 1,460 R.P.M. 
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Fie. 2. — Test Curve of Fynn Motor. 


on the stator to the first winding, the two being in series ; 


We are indebted to Mr. P. J. Pringle, M. I. E. E, the 


when it is desired to change the direction of rotation | borough electrical engineer and tramways manager, for the 


all that is necessary is to change over one of the windings. 
It will be seen, therefore, that both windings are always 
operative. 

In the larger sizes of Fynn motor, from 50 h.p. upwards, 
which also inclades traction motors, the Fynn method of 
self-excitation is provided. This is a very important feature, 
and has the great advantage of enabling the motor to work 
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multiply by 7:2—thus :- 
70 © TO x 72 ~ 604 LB-FT. 


150 
VOLTS 
Fia. 3.—Starting Performance of Fynn Motor. 


at all loads with a power factor of 100 per cent., the 
efficiency only being effected to a very trifling extent. The 
actual power consumption when the condensing plant has 
been dealing with approximately 18, 500lb. of steam, which is 
the guaranteed performance of same, was 12:0 kw., at a 
power factor of 80 per cent. Allowing for the efficiency of the 
motor, this gives a brake horse-power of 158 for driving 
the whole set. The total length of the circulating pipe, 
which draws from and delivers to the River Trent, is 


above particulars. 


SOME NOTES ON THE RUNNING OF A PRIVATE 
LIGHTING AND POWER PLANT.* 
BY P. T. BLISSET, ASSOC.MEMB. 


In bringing the following notes before you at the request of 
our local secretary, the object has not been so much to say 
anything new on the subject of electric driving and lighting as 
to bring to your notice some points which perhaps deserve more 
consideration than they have recelved up to the present at the 
hands of manufacturers and contractors. Some descriptive 
notes of a large private three-wire light and power plant may 
be of interest, in that it shows how electrical driving and 
lighting has gradually superseded steam driving and gas light- 
ing. The advantages of the extensive use of electricity have 
long been realised, and the greatest credit is due to those who, 
in spite of many failures, continued to face the problem of the 
electrification of factories. Iq must not be forgotten that the 
successful application of electricity in works is dye more to the 
firms who experimented on -their plants than to the scientists 
who carried their theories out at the expense of more or leas 
unoomplaining owners, whose prospect of remuneration for 
their outlay was very remote in the earlier stages of this 
experimental process. 

It may be thought that the carrying out the work of 
successfully driving and lighting a factory electrically would 
have been a comparatively easy and simple matter, providing 
that sufficient funds were available. This was found not to be 
quite the case some years ago. Neither the engineers arranging 
the plant or the manufacturers supplying it knew exactly what 
was required, and consequently there was a good deal done that 
was not altogether satisfactory, and had not some of the advan- , 
tages to be derived from the use of electricity been essential in 
the case under consideration—such as cleanliness and its adapt- 
ability to isolated unita—the plant about to be described would 
probably never have been installed, as certainly the old steam- 
driven ements were more reliable. It cannot be 1 
that electricity will be adopted as a general rule until ſt is as 
reliable, at least, as steam or gas; and this condition can only 
be fulfilled by having all details that go towards the making-up 
of an electrical plant as substantial and as well designed as the 
Pant. smaller number of details to be found in a steam- driven 

nt 


Large generating stations and their component parts have 
been more discussed than the humbler, though none the less 
important, details of a lighting or small power plant; but it 
must be remembered that great efficiency in heavy gear is of no 
value unless the smaller details are also highly e t, as in 
the ter number of cases the losses outside the generating 
station are much greater than those from within. In the 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers, Feb. 9. 
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ting of a large number of steam-driven and gas-lighted 


1 instance the problem was the electrical driving and 
ts nearly all working in wet and steamy situations, and 


scattered over an area of about 50 acres. As these conditions 
were exceedingly adverse to the successful working of the 
ordinary electrical gear to be obtained 10 years ago, it is very 
satisfactory to know that most of the original motors and 


however, in some large extensions that have been made, 
electricity is in use exclusively. : 
A battery of 10 cylindrical multitubular boilers supplies 
steam to the generating station, each boiler at times generating 
72. 000lb. of steam at 150lb. pressure per square inch. Induced 
draught is used, the ingoing air being heated by passing through 
tubes in the uptake. Sturtevant fans, driven by 11-h.p. or 
15-h.p. motors draw the gases from the smokebox, and discharge 
them through cyclones to take out any dust. These cyclones 
absorb a large portion of the power of the fan motors, but are 
necessary, as dust could not be allowed to blow about where 
there are many open tanks containing water and other liquids. 
Feed water is pumped by three-throw pumps driven by a 5-h.p. 
motor through a Royle’s heater into each boiler ; an injector is 
also provided as a spare. This range of boilers is fired 
by three men, and as the load factor of the battery is 
about 73 per cent, the three men are kept fairly 
busy. A Vicar’s stoker is now being used on one boiler, 
and gives still better resul's than firing by hand. The steam is 
generated at a cost of 12 64d. per 10,0001b., slack coal being 
used. The generating station at present contains two Willans 
compound engines coupled to 120-kw. generators, two Willans 


| of 60 kw. each, two old-type Farsons turbo sets of 60 kw. 


each, and one Parsons turbo of 250 kw. pec The large 
number of small units is accounted for by the gradual growth 
of the ooncern. All the generating sets exhaust into a con- 
denser, the atmosphere, or into a main carrying from 10lb. to 
151b. pressure per square inch, the steam being carried round 
the works and used for heating purposes. As the demand for 
heating steam varies very considerably, some of the engines are 
made to exhaust into the condenser, if cooling water is avail- 
able, or, failing this, into the atmosphere i. e., when there is 
more steam going into the back-pressure main than is required. 
As there is oonsiderable waste at times, due to exhausting into 
the atmosphere, a new Parsons 250-kw. set is being installed 
to work at from 10lb. to 15lb. pressure per square inch, exhaust- 
ing into a separate surface condenser. Uuder these circum- 
stances, economy of steam is not of the first importance, as the 
heat wasted by the engines is made use of afterwards. 

Willans engines and Parsons turbines are so well known that 
a description here is not necessary, but as the two types of 
machines are running in the same station, a omparis n 
between them might be of interest. A curve (A) is shown 
comparing the test run of the new Parsons 250-kw. set with a 
test run of a 120-kw. Willans and M«ther set. It will be 
noticed that there is a considerable difference in the steam 
consumption, the Willans giving a much better result, but 
losing 3 little advantage at the smaller loads. Ia all probability 
the Parsons set would show a better comparison if both engines 
were working condensing. A comparison was made from an 
actual run of both types, extending over several days, and the 
results are here given in Table B. These tests were very 
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starting gears are still in use and doing good work. Thechange 
over from steam and gas to electricity has been going on 
gradually, the old engines and gas lighting coming in useful as 
"spares" until suffioient confidence was gained to dispense 
with their services and depend entirely on electricity. Recently, 


accurately made by taking the strokes of the pumps delivering 
feed to the boilers, the amount of water delivered per stroke 
being measured. It will be noticed from the table that there 
is a marked difference between a test made with the best load 
for a machine and one made on an actual run, where the load 
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is constantly changing, the steam consumption at ita lowest, 

when the Willans sets only were working, showing about 50lb. 

of steam per kilowatt. 

Tas_E B.— Willans and Robinson v. Parsons, Parsons exhausting at 
11lb, back preseure, Willans to atmosphere. 


Steam per — Ampere —% work done 


Time. electric hours. by ea h type. 
unit. W. & R. P. W. & R. P. 
8 2.m..8p.m.—30th.31st...... 59 1.990 9,984 166 83 4 
6 p. .- 10 . m.— 30th. 3 Ist.. 65 ·˙2 340 6 260 63 94 8 
8 a m. 8 a. m.— let. It 59:3 1,226 10680 103 89 7 
10 a. m.- 10 a. m. — Ist and 2nd 52:23 10140 1,900 832 158 
10 4. m. 10 a. m. - Sth and 6th 57 12,420 610 9653 4'7 
10 a.m.-2 p.m. 495 3070 — 100 — 
2 p.m..6 p.m. >) 5th and 6th 4 58°7 2 560 610 808 192 
6 p.m.-10 a.m. 59:9 6,790 — 100 — 


The kind of load that the engines were dealing with is shown 
by an ordinary day-load curve of the station (see Curve D), 
from which it will be noticed that the output varies from about 
380 amperes at 420 volts at 4 a.m. to 1,100 amperes at 5 p.m. 
The units being smal), several of them have to be kept running 
to meet any sudden demands which are made on the station, 
so that they are working for a large part of the time on a 
smal load. If this table is compared with some results 
given of the running of the City and South London Electric 
Railway, in which some similar but larger machines were used, 
it wil be seen that on a test of a 300-kw. set with the same 
steam pressure 25:5lb. of steam per kilowatt-hour was used, the 
engine working condensing. Allowing for its working non- 
oondensing, the steam consumption would probably be about 
28:2lb. per kilowatt-hour. In comparison with the engine given 
in the table, it isa little better than the 32 2b. which would be 
used working against atmospheric pressures. The coal con- 
sumptien for the City and South London station —9 95]b. per 
kilowatt-hour—does not, however, oompare well with the 
o'9lb. of coal consumed in the table. It is possible that the 
conditions of working in the two cases may be very different. 
Still, it is satisfactory to know that, with regard to coal oon- 
sumption, this small plant can compare very favourably with 
some of the larger ones. I consider that boilers generating 
steam at the rate of 8 5lb. per pound of slack coal shows rather 
a high efficiency. Referring to the curve (A), the Willans 
engines and Parsons turbos appear to increase their steam con- 
sumption per kilowatt very much when working with half or 
quarter load, being as much as 871b. per kilowatt (with 11lb. 
back pressure) for quarter load on the Parsons and 65lb. at 
quarter load for the Willans, so that it would be economical to 
run them at as near their full load as possible. 

Perhape the question of actual efficiency of the machines is 
not so important within the scope of this paper as their running. 
The Willans engines have proved rather troublesome and 
require a lot of attention, the maintenance charges coming out 
very high. They frequently required taking down and putting 
together again, which would take a fitter and his helper two 
weeks to do, costing about £5. 10s. per engine. Occasionally 
knocking in the engines occurs, but on being taken down 
nothing wrong is discovered, and when put together again work 
perfectly well. The oil consumption is also rather a large item 
compared with that of some other types of engines, three- 
quarters of a pint of cylinder oil being used every eight hours 
in each of the 120-kw. sets, and every month or 80 about six or 
eight gallons of crank-chamber oil on account of water from the 
cylinders coming down and floating off the crank-chamber oil 
if not noticed. i 

The Parsons turbines give very little trouble, in the later 
type the oil being circulated through the bearings by means of 
a pomp. Considering that the speed of the 250-kw. machine 
is 3,060 revolutions per minute, the system of floating the 
bearing is remarkably successful, and a great improvement on 
the older types, in which the apparatus consisted of a worm on 
the spindle engaging in a wormwheel with 41 to 1 reduction, 
which drove the air-pump, the working of which caused a 
considerable knock at each revolution of the wheel. On one 
occasion, tho blades having become jammed, a coupling between 
the turbo and generator, consisting only of a lin. square spigot 
working in a square hole, was sheared «ff. The inertia cf the 
quickly-rotating armature is naturally capable of doing far 
greater damage than this. 

With Parsons sets the wear of the commutator is very 
considerable, due to the great speed, and sparking is almost 
inevitable due to the changes of the load, although the brushes 
are adjusted to the load as much as possible. An arrangement 
is being made in the new machine, however, to mske the 
position of the brushes fixed for all loads. As the sparking is 
due to the distortion of the field by currents flowing in the 
armature, this distortion will be prevented by taking the current 
of the machine round a coil inside the pole-faces, so that the 
current flowing in it will be in the opposite direction to that in 
the armature, the current in the ooil neutralising the action of 
the armature on the field. 

The generatorg are all coupled on to the two ‘bug bars at 


420 volts of a Ferranti low-tenslon switchboard, this switch- 
board having been recently installed at the back of an old 
Mather and Platt board, which it has replaced. It was erected 
and the change made over from the old to the new switch - 
board practically without stopping any of the plant. The 
Mather and Platt board, which was designed about 1879, was 
rather a dangerous arrangement, the feeders being plugged on 
to the 'bus bars and the cables at the back crossing each other 
in a very risky manner. Some of the terminals were very near 
the supporting frames, and arced across on one occasion, causing 
the cables at the back to catch fire. To make matters worse, 
some energetic fireman turned the hose on instead of using the 
sand buckets provided. 

The engines in the station are governed by two types of 
governors, the Willans ha e 5 " and the old type 
of Parsons “solenoid.” As the solenoid governors were much 
more sensitive than the cen the Parsons took 
up practically all the variation in the load of the station. This 
caused overloading frequently, and consequently the sensitive- 
ness of the governors had to reduced by shifting the point 
of suspension of a spring, which resists a core being drawn into 
the solenoid part of the governor. A better idea of the arrange- 
ment may be gathered from the photo shown. There is no 
difficulty in running the two types of engines in el pro- 
viding that the governing is of the same type. The governor 
cf the 250-kw. Parsons is of the pendulum type. There is also 
another one running with it, which acta on a trip gear and closes 
the stop valve in case of the turbo running away. At first 
the trip gear came out oocasionally, but on becoming better 
acquainted with the machine this never happens, and it runs 
on continuously, requiring no overhauling. Perhaps a good 
thing in the new types would be to have a second oil-pump, so 
that if one pump fail the lubrication would still go on. 


(To be continued.) 


FORTHCOMING EVENTS. 


SATURDAY, FEB, 25. 
Institution of Electrical Engineers (Students Section).—At 
2.30 p. m., visit to the Great Northern and Oity Railway; meet 
at Moorgate Station. At 3 p.m., visit to G.P.O. Central Tele- 
phone Exchange, 
Monpay, Fs. 27. 

Municipal and County Club.—House dinner. | 
ety of Arts.—At 8 p. m.. Internal - Combustion Engines 
(Lecture III.) by Mr. Dagald Olerk. 

Institution of Electrical Engineers (Newcastle Seoction),— 

„Some Effects in Three-Phase Working,” by Mr. W. M. Thornton. 
TuzxzspAY, FE». 28. 

Institution of Civil Engineers. At 8 p.m., ''Surfac:-Condensin 
1 and the Value of the Vacuum produced,” by Mr. R. W. 

en. 

Institution of Electrical Engineors (Manchester Section). — 
A.7 30 p.w , Mechanical Qouet u itiva of Steam-Turbinese," b 
Mr. W. J. A London. 

| WzpnsEsDAY, Marcu I. 

Institution cf Electrical Engineers (Students Section). At 
7.50 p.in., discussion on The Gas-E»g ne v. the Electric Motor 
f r Small Workshop Driving." 

Institution of Civil Engineers (Students Seotion).—At 2.50 
p-m., visit to the works in progress for the widening and enlarge- 
ment cf Victor'a Station. 

` THURSDAY, Marcu 2. 

Institution of Electrical Engineers.—At 8 p.m., '' Type Setting 
by Telegraph," by Mr. Donald Murray. 

Chemical Soolety.— At 8 p.m., general meeting. 

Rontgen Bociety.— At 8.15 p.m., general meeting (provisicnal). 

Civil and Mechanical Engineers’ Sooiety.—At 8 r. m., Eygi- 
neering Expert Evidence,” by Mr. J. F. Reade. 

Fripay, MARCH 3. 

North-East Coast Institution of Engineers and Shipbuilders 
(Newoastle).— At 7.50 p. m., special meeting to consider the 
present Board of Trade R-gulstioos for Certificated Marine Engi- 
pee s, and to suggest certain modifications. 

Royal Iostitution.—At 9 p. m., Recent Advances in Wireless 
Telegraphy,” by the Ohevalier G. Marconi. 

5 of Electrical Engineers (Leeds Section).—Annual 

inner. 

Junior Institution of Engineers.—At 8 p.m., '' Possible Improve- 
ments in Locomotive Practice," by Mr. W. Longland. 


Faraday House.—On Monday, March 6, Prof. O. A. Carus-Wileon 
will commence a special course of lectures to the senior students of 
this institution on '' Direct-Current Motor Construction. " 

Institution of Civil Engineers.—On March 22, st 7 p. m., annual 
dinner at Merchant Taylors’ Hall. Sir Guilford Molesworth, 
president, in the chair. 
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TILLING v. DICK, KERR, AND CO. 


The decision in this case, unless reversed on appeal, 
which is extremely doubtful, will have a far-reaching effect. 
During conversion from horse to electrically-driven systems 
it has been customary to carry on the work and, as far as 
possible, continue the service at the same time. The reason 
for this is perfectly clear and comprehensible. Wherever 
a tram system has been in operation for some years, be it 
successful or the opposite, a certain number of people have 
made business and other arrangements, the due carrying 
out of which depend upon the tram service. Men select 
the houses they live in after considering the train and tram 
services, and have, so to speak, a vested interest in the 
continued services. The sudden stoppage of a service places 
them under great difficulties, and the continued stoppage 
may disarrange their plans altogether, and be the 
cause of great expense. Hence the slightest con- 
sideration of such matters will show how careful 
an authority or & company is not to interfere with 
the convenience of its regular customers, and what great 
psins are taken to keep tbe service going satisfactorily. 
The question under consideration has nothing to do with 
the policy of tramways. For our present purpose we can 
assume there is no dispute as to their necessity or as to the 
necessity for conversion. Seeing that these are the ordinary 
business opinions which must necessarily arise whenever 
changes in traction take placé. it is quite natural to find 
that the London County Council, when it decided to 
convert the southern tramways to electricity, held that 
it was necessary as far as possible to continue the 
service. As the judge in this case said: “The 
epecial Acts of the London Tramways Company ana 
the General Tramways Act provide that the uppermost 
surface of the rail shall be on a level with the surface of 
the street, and that the rights of the public to pass over or 
along the streets shall not be abridged save as in the Acta 
provided. For the purpose of effecting the conversion of 
the South London system of tramways, the London County 
Council made a contract with the defendants, dated Dec. 31, 
1902, by which the latter undertook the work described 
therein, and in a specification annexed, at a certain 
price. The specification provided, amongst other things, 
that the contract should include the provision and 
maintenance of all temporary lines, turn-outa, and 
cross-over roads to be used during reconstruction, so 
as to interfere as little as possible with the tramway 
traffic. The contract and specification also contained 
provisions casting upon the defendants the duty of 
observing the provisions of the statutes, and the responsi- 
bility for all damage caused by interference with traffic or 
otherwise. Clause 13 of the specification particularly pro- 
vided for the continuance of the tramway traffic.” It will 
be seen from these remarks that in their tender the con- 
tractors had to consider the things specified, and had also 
to consider the continuance of the tramway traffic, and 
whether such continuance in the manner which they 
adopted would be legal or illegal We need not 
labour the question now, for there can be no two 
opinions in the matter that the methods adopted to 
continue the traffic necessarily interfered with other 
traffic using the roads, and interfered detrimentally, It 
seems from the judge’s observations that this interference, 
necessary for the continuance of the traffic, was at the 
contractor’s risk, as the contractor was responsible for all 
damage caused by interferonce with traffic or otherwise. 
Our object is the moral of all this, and not with the facts. 
Messrs, Tilling have obtained the legal decision that they 
are entitled to the relief they ask—which is to recover 
damages for the accidents caused by the obstructions placed 
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on the ordinary road surface by the contractors. What 
these damages will be, has to be considered—but this is the 
moral. After this a contractor who undertakes to carry 
out the conversion of tramways in large towns will know 
that he is under obligation to pay damages to all and 
sundry that can prove that they have been in any way 
damaged by the obstructions used to carry on the ordinary 
traffic. Unless this decision is reversed on appeal, Messrs. 
Tilling bave set à ball rolling to which there can be no end. 
Take one of their pointe, the strain upon the vehicles, or 
rather the extra strain upon the vehicles, in being hauled 
over this obstruction. Tbe number of vehicles that any 
one firm possesses is comparatively small when the total 
number of vehicles passing along one crowded street of 
London or any other large town is considered. The owners 
of each of these vehicles are at liberty to enter an action 
to obtain damages, and, as we say, if this decision is 
supported, tbey must obtain damages. Such damages, 
altbough thay may in the first instance have to be borne 
by the contractors, naturally will not be so in the 
future. If the undertakers insist that the ordinary traffic 
is to be continued, and the continuance of this trafiic 
necessitates the placing of turn-oute, or cross-overs, or any 
other impediments in the track of the ordinary, the 
contractors, in tbeir tender, will undoubtedly put on an 
extra sum so as to ensure their having a sufficient amount 
at the end of the job to pay all of their legitimate 
expenses and to give them the usual profit balance. In a 
word, the cost, large as it is now, will be increased by this 
decision, and there seems to be no way out of the difficulty, 
for it would not be right, if the property of a third person 
was damaged to any extent, that he should not obtain 
reparation. 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard." 


TELEPHONE PURCHASE. 


Sir,—Perusal of the agreement for telephone purchase 
proposed by the Post Office reveals many things. Especially 
is indicated the great need which exists for calm enq 

d caution. A question which naturally rises in one's 

iind is, What is the nation going to gain?” The answer 

ay be obvious to the Post Office but not to the outsider, 
even if he, like myself. is not altogether unacquainted with 
practical telephony. This agreement provides for the pur- 
chase on tramway terms of the company's plant, or such 
part of it as the Post Office may require, in 1911; but the 
Select Committee of 1898 said in their report: The Post 
Offiee is under no obligation to buy even the plant of the 
company in 1911, and the Post Office alone could find a 
use for such plant should all licenses alike be terminated in 
tiat year." So it seems that the Post Office is making a 
special agreement six years in advance to buy something 
in respect to which it already possesses what is praoti- 
cally an abeolute right to take or reject in 1911. Such 
& proceeding can acarcely be reckoned a benefit to 
the nation; and after it, what remains! Simply the 
right of inter-communication between various insignificant 
country exchanges of the Post Office, which have never 
been and never can be of any great consequence; the 
abolition of terminal fees between these same insignificant 
country exchanges and those of the National Telephone 
Company ; a rig t, on paper, couched in words which have 
proved sbsolutely ineffective for their purpose in the past, 
to prevent the company giving preferences as between 
subscriber and subscriber ; a right to prescribe the plant to 
be used by the company (although the company invariably 
gives a better service than the Post Office wherever they 
come into competition, so that the inferior is here assuming 
power to dictate to the superior). The firat two advantages, 


owing to the smallness of the Post Office exchanges affected, ' 


may be described as capable of only microscopic good or 
evil The third is something which the Post Office has 
already power to do in all competitive centres under the 
Act of 1899, but has found itself powerless to enforce ; and 
the last is a very doubtless benefit, as tending to stereotype 
plant indefinitely, and so restrict invention, progress, and 
the introduction of improvements. It may also be 
described as a device for ensuring the placing of practically 
all orders for future telephone plant in America. 

On the other hand, the company’s prospective gains are 
enormous: (1) It preserves the right to maintain its 
present high rates in non-competitive centres till 1911, and 
the agreement sayeth not what is to bappen thereafter, 
although the country’s unhappy position with regard to 
trunk lines renders a reasonable forecast easy. (2) It is 
given a complete monopoly, apart from the present com- 
peting centres, until 1911, because it is quite clear that it is 
not intended to issue any more competing licenses. The 
right to do so is preserved in words, but a study of the text 
shows that in no case is it intended to exercise it. (3) It 
is left with a practically free hand to fight—and, if possible, 
crush—the existing competing municipalities by charging 
unremunerative rates and giving preferences. (4) It secures 
the right to use streets for underground wires without the 
permission of the local authority, since the Post Office 
undertakes to lay underground pipes and cables for the 
company wherever it may want them. Thus the Glasgow 
and Brighton Corporations, which have always refused the 
use of their streets to the company, will be obliged to 
surrender a right hitherto tenaciously retained, and which 
will certainly be used to compete unfairly with their own 
undertakings. And this in spite of the fact that Parliament 
has hitherto most jealously preserved the right of local 
authorities to control their own streets, except in the case 
of unreasonable obstruction to Poss Office requirements. 
0 is difficult not to € that one td the 1 of 
the ement is to place the compe municipalities at 
the par possible disadvantage as compared with the 
com It should be remembered that the corpora- 
tions undertook telephone work at the express invitation 
of the preen: Parliament, which gave effect to a strong 
report from one of its own Select Committees. But the 
Post Office rises superior to Parliament, and now deter- 
mines that the corporations are to be discouraged and 
discriminated against. While stipulating for free inter- 
communication, and equalisation of rates where it itself 
competes with the company, and abolition of terminal fees 
in respect of ite own few insignificant country exchanges, 
it expressly—Clause 9 (3) (c)—denies these benefits to the 
asas municipal exchanges, the subscribers of which 
number more than ten times all the country subscribers 
possessed by the Post Office. Are not municipal een pa 
subscribers British subjects and entitled to equal considera- 
tion with those of the Post Office? From the municipalities 
have come the only effective opposition which the company 
has ever known—that of the Post Office it can, and always 
could, afford to laugh at and disregard—and the company 
in this sgreement has apparently insisted upon the 
municipalities being burdened with disadvantages which 
will render the company’s hard task in fighting them as 
easy as possible. The design of the Select Committee of 
1898 was that the municipalities should rescue the Post 
Office from the effect of ite previous bad bargains with the 
company, and that municipal competition should render 
the acquisition in 1911 easier for the nation; the Post 
Office now appears to be wishful of getting rid of the 
necessity of ultimately purchasing the municipal systems 
by making it easy for the company toruin them. The Post 
Office likewise agree to pay for goodwill in those centres 
where the company’s license has been prolonged beyond 
1911. But this prolongation was given on condition that 
the company shall not give any favours or preferences 
whatsoever as between subscribers. It is notorious that 
this condition has not been adhered to, so that, instead of 
undertaking to pay extra in these cases, the prolongation 
ought to be cancelled. 

The clause that provides that the agreement becomes 
binding, if not disapproved by Parliament before Aug. 31 
next, opens up certain curious possibilities. If a diseolution 
and general election should occur, and the new Parliament 
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is not able to reach the matter by Aug. 31, the company 
will get this monumental agreement confirmed without the 
sanction of Parliament. 

It is to be hoped that a Select Committee will sit and 
take evidenee without delay. In addition to safeguarding 
the municipalities, which I regard as absolutely indis- 
peneable and a matter of common justice, future telephone 
users ought to be protected by defining what rates they 
are to be charged after 1011, a subject which has been very 
earefully left out of view altogether, although its import- 
ance is paramount, for unless the British telephone-using 
public is to get substantial advantages there is no call to 
buy the telephones at all.— Yours, eto., 

A. R. BENNETT. 


ALUMINIUM. 


Sır, —On p. 129 of your issue for Jan. 27 last, we have 
that for equal conductivity the diameter of copper is to 
the diameter of aluminium as 1:13. Also “for equal 
insulation to leakage, as the leakage area is greater, the 
insulating material must also be thicker in a like ratio." 
This would appear to be sufficiently explicit. 

. Insulation on Cu 1 

'* Insulation on Al 169 
The point is that the quantity of insulating medium 
required varied as the square of the diameter of the 
conductor. 

The word “thickness” in my last letter should be 
"quantity," as is evident from the context.— Yours, 
eto., WILLIAM SMITH. 


T 


THE GENERAL ELECTRIC. 


The fifteenth annual dinner of the General Electric Com- 
pany was held at the Trocadero on Saturday evening last. 
There are too few functions of this kind which we attend 
without some misgivings as to the pleasure of the evening, 
buat the General Electric’s annual function is not one. The 
evening is recognised as unique, and attention is paid as much 
to detail to ensure the comfort and the pleasure of the guests 
as is paid by the firm in the organisation of their immense 
business It has been said that in thie world nothing 
succeeds like success, and we must say that this applies 

articularly to all that concerns the General Electric. Its 
basinca has been and is a success, and its entertainments 
are as groat a success as its business. 

Four hundred gentlemen sat down to dianer in the 
Empire Room at the Trocadero, and such as are conversant 
with Mesers. Lyons’ catering will know that, so far as meat 
and drink was concerned, everything was of the best. 
While, huwever, excellent food for the body was provided, 
there was, at the same time, an excellent food for the mind 
in the references made by various speakers upon questions 
which concerned the successful carrying out of a large 
business. Mr. Max Byng occupied the chair in the absence 
of his brother (Mr. Gustave Byng), who has been abroad 
on account of his health, and only that day returned to 
England. We are glad, however, to say that Mr. Gustave 
Byng has returned better in health. After the toast of 
„The King and Q 1een and the Rest of the Royal Family,” 
the Chairman gave the toast of “The Staff, which he 
considered the toast of the evening. 

Most of our readers know somewhat of the rapid 
expausion of this company, but few, perbaps, realise that 
it employs some 4,500 workmen and workwomen, and some 
1,100 persons which may be called the clerical and managing 
staff, paying some £300,000 in salaries and wages during 
tbe year. Such figures give rise for thought. A wages 
hill which amounts to practically £1,000 for every working 
day necessitates and points to an enormous output. Mr. 
Byng, in the course of his speech, preached a model sermon 
un the text ''Detail," ineisting that the success of the 
business depended upon the constant attention given by 
every member of the staff to details. Nothing was to be 
overlooked, nothing shirked ; every single detail was to be 
thoroughly examined and thrashed out, so that work 
might be carried out in their operations in the most 
economical manner possible Mr. Byng paid the highest 
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possible compliment to the staff, testifying to their 
assiduity and loyalty. The toast was responded to by 
Messrs. Brooking and Dumas, the latter of whom referred 
to the expansion in the class of work carried out at Witton. 
They were dealing with gradually increasing unite, and at 
the time of speaking bad under test two machines of 
1.000 kw. each. Then we bad speeches by Mr. Hirst, by 
Mr. Gaine, Mr. Bevis, Mr. Medhurst, each exceptionally 
good—far, indeed, above the ordinary run of after-dinner 
speeches—appealing both to business and to patriotic 
instincts. During and previous to the dinner excellent 
music was discoureed by the band, and various entertainers 
appeared during the evening, meeting with enthusiastic 
applause. Altogether the evening was a conspicuous 
suocess, and if we had any suggestions to make it would 
be for every person who reads these lines to qualify for an 
invitation to these annual festivals, feeling assured that 
he would feel that tbe success of these evenings proved 
unmistakably that the success of the General Electric in 
all ita business is amply warranted. ; 


—Ó——— 
THE TELEPHONE QUESTION. 


The Postmaster-General laid on the table of the House 
of Commons on the 16th inst. a memorandum embodying 
an agreement, dated the 2nd inst., between the Postmaster- 
General and the National Telephone Company, Limited. 

The memorandum recites in the first place the agreement 
entered into on Nov. 18, 1901, by the Postmaster-General 
with the National Telephone Company for the purchase of 
the plant of the company in the London exchange area on 
the termination of the company's license on Deo. 51, 1911. 
The plant was to be purchased at its value in situ, and no 
payment was to be made in respeot of compulsory purchase, 
good will, or past or future profits; in other words, the pur- 
chase was to be made on what are known as: "tramway 
terms.” The agreement aleo provided for inter-commanica- 
tion between the systems of the Postmaster-General and of 
the company in London during the continuance of the 
company’s license, and for uniformity of rates. 

The agreement was in effect approved by the House of 
Commons, after full discussion, on Jan. 27, 1902. 

The document proceeds as follows: An agreement, on 
similar lines, has now been made in relation to the whole 
country. On Deo. 31, 1011, the Postmaster-General will 
take over the whole business carried on up to that date by 
the company, and will aequire the plant of the company on 
"tramway terms." No payment will be made in respect 
of goodwill or profits except in the case of the private- 
wire business of the company (which can be carried on 
without the Postmaster-General’s license), and in the very 
few cases where the company's license has, under the pro- 
visions of the Telegraph Act. 1899, been extended beyond 
1911. At the option of the Government, three-fourths, and, 
with the consent of the company, the whole, of the 
purchase money may be paid by way of annuity for a term 
not exceeding 20 years. 

Certain powers óf objecting to plant as unsuitable for 
purchase are reserved to the Postmaster-General, and rules 
for the construction of plant are laid down. 

During the continuance of their license the company are 
to allow inter-communication without additional charge 
between the systems of the Postmaster-General and of the 
company. The company will be precluded from showing 
favour or preference as between subsoribers, and tbe rates 
charged by the company will be confined within certain 
limits. If, on complaint and after full enqniry, it is proved 
that the company is giving an inefficient service in any 
district, the Postmaster-Gsneral may take over the com- 
pany's business in that district at once without any pay- 
ment for good will. 

Certain provisions of the London agreement which are 
not of general application remain in force. In other 
respects the provisions of that agreement have been 
assimilated to those applicable to the rest of the country. 

The memorandum concludes by stating that the agree- 
ment will become binding when confirmed by the House 
of Commons, or on Aug. 31, if not disapproved by 
Parliament before that date. 
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THE LAW OF ELECTRICAL DISCHARGES 
THROUGH AIR.* 


The results of some interesting tests on the length of 
discharge path in air at high voltages are given by H Grob 
in a recent article in the Elektrotechnische Zeitschrift. He 
points out that the Maschinenfabrik Oerlikon have for 
many years been building artificially-ventilated transformers 
for extra high tensions, including some for a working 
voltage of 36,000 volta and a test voltage to earth of 
55,000 volts. When applying the test voltages occasional 
breakdowns were found to occur, in which the length of 
alr-gap jumped across largely exceeded that given by many 
of the accepted rules. In order to investigate these occur- 
ronces more closely, the writer carried out the following 
series of experimenta. | 
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Previous experience had shown that the form of the 
electrodes had a great effect on the results. A smaller 
radius of electrode, however, by no means always corre- 
sponded to a greater sparki^g distance. In order to avoid 
change of fori, the first experiuionts were carried out with 


needle points, new needles being inserted after each dis- 


charge. One of the holders was fixed, whilst the other 
could slide along a groove with scale attached. This needle 
was gradually moved towards the other until the spark 
passed. The test voltage was supplied by a generator 
having a wave of pure sine form, and it was measured by 
means of a hot-wire voltmeter, so that the values stated 
below are all effective values. Regulation was effected by 
means of the generator exciting current, and not by insert- 
ing resistances into the main circuit. Up to a voltage of 
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Fic. 2. 


about 45,000 the points formed a very satisfactory curve 
(Fig. 1), but beyond that an unknown influence asserted 
itself, and entirely upset the results, so that in place of a 
regular curve a mass of indefinite points was obtained. 
The lowest points, however, formed an exact con- 
tinuation of the regular part of the curve. The writer 
found great difficulty in accounting for this behaviour. 
Differences in the electrodes could not be the cause, as 
these would have shown up equally at the lower voltages. 
Further experiments also negatived the assumption that 
variations in the quantity of ozone in the air could be the 
io eae ³Ü¹ ALLEE 
* Translation from Elektrotechnische Zeitschrift, Nov. 11, 1904. 


Finally, the needle pointe were set aside and were replaced 
by steel spheres of 10mm. diameter. These lead to the 
absolutely definite curve shown at I. in Fig. 2. This curve 
showed well what the writer had often previously noticed — 
viz., that at some point in an otherwise perfectly regular 
curve a peculiar buckle occurred. He, therefore, deter- 
mined to investigate this point more closely. On one 
occasion a series of readings had to be temporarily 
interrupted to allow a small change in the supply 
leads to be made. On attempting to continue the experi- 
ment, it was found that, with the same spheres and at the 
same voltage, the sparking distance had unaccountably 
increased some 40 per cent. The previous arrangement of 
the conductors was then replaced, and it was found that 
quite a small variation in the arrangement of the leads 
sufficed to produce a variation of as much as 50 per cent. in 
the sparking distance. Further change of the leads in the 
same sense was found to cause the sparking distance, first, 
to increase and pass through a maximum and then to 
diminish and pass through a minimum point. This 
pointed to the presence of a capacity effect. In order to 
farther test this effect, a pair of metal circular discs of 
about 10cm diameter were fitted to the supporte of the 
electrode spheres, and arranged to be movable towards or 
away from one another. It was then found that by suit- 
ably adjusting the distance between the discs, the peculiar 
buckle in the curve could be displaced and diminished 
(Curve II. in Fig. 2), and could, even within the range of 
the experiment (20,000 volts to 105,000 volte), be entirely 
obliterated (see Curve IIL, Fig. 2). For this last result 
the discs had to be set several centimetres behind tbe 
spheres. There seems, therefore, to be little doubt that 
a species of resonance is set up in these cases, and this is 
confirmed by the following experiments, which also show 
the possibility of other electrical vibrations being present. 


Fie. 3. 
The sparking distance can be decidedly influenced by 


the presence of secondary spark-gaps. In one experiment 
the arrangement shown in Fig. 3 was employed. A second 
circuit, consisting of a capacity, C, and a smaller spark-gap, 
B, was connected in parallel with the main spark-gap, A. 
The capacity was composed of a sheet of ebonite, having 
an area of about one square metre and about 10mm. 
thick, coated on both sides with tinfoil. After each 
discharge the shunt gap, B, was slightly increased, 
whilst the voltage was kept constant. As the distance 
between the spheres, B (between which a continuous 
powerful discharge occurred), was increased the discharges 
at the main gap, A, were influenced in such a way that the 
distance between these spheres (A) had to be alternatel 

increased and decreased some 10 per cent..as the gap 

continuously increased. These results were not absolutely 
uniform, for at distances of from lcm. to Jom. maxima 
would occur again. Suddenly, with a distance of from 
85mm. to 88mm, a new phenomenon was noticed —viz, 
that the spark-gap at A, for a constant voltage of 60,000, 
had to be altered from 118mm. to 170mm. when the gap B 
was altered by an extremely small amount, such as „i wm. 
It was hardly necessary to touch the miorometer screw 
carrying one at the B spheres in order to change the 
sparking distance at A completely. Obviously this indicated 
the occurrence of accentuated resonance at this point, 
whilst the previous subordinate maxima were affected by 
other superposed actions, all varying periodically with the 
length of the gap at B. The experiment was continued by 
adjusting the micrometer screw at B once for all so as to 
give the maximum possible length of spark at A at 60,000 
volts, and then taking the complete curve connecting spark- 
ing distance at A with the applied voltage, as in the first 
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described experiment. This curve showed that the summit 
of a buckle occurred just at the previously determined value 
of 60,000 volts. The result of a farther experiment is shown 
by Carve IV. in Fig. 2. Here the main. gap was formed by 
the same spheres as before, but in series with this two quite 
small additional gaps of about Jmm. each were inserted. 
It will be seen that this small alteration considerably 
increased the sparking distance. 

A consideration of these various results leads to a simple 
explanation of the irregularity of the points in Fig. 1. 
Although the needles were takon from the same packet 
they differed slightly in length. Since the distance was 
always measured between the points, it follows that the 
distance between the needle clamps varied alightly 
from reading to reading, and as the end surface of 
these clamps was by no means negligible this variation in 
distance altered the capacity of the circuit in an irregular 
manner, and lead to the resulte found. It further follows 
that no curve of sparking distances can be of regular form, 
for there are always two variables present: the distance 
between the electrodes and the capacity of the system. On 
this account curves taken with electrodes of different sha 
may easily cross one another, as is shown by Curve V. in 
Fig. 2, which represente the results obtained with electrodes 
formed of two horn-shaped pieces of 12mm. diameter 
copper wire. 

A comparison of the curve for needle points with that 
for spheres shows that the sparking distances with the 
former are less than with the latter, in contradiction of the 
commonly accepted rule that pointed electrodes increase 
the sparking distance. If the comparatively small values 
of Curve V. are also taken into account, it would seem 
probable that the shape of the electrodes is of quite minor 
ol poranne compared with their capacity and the self- 
induction of the circuit. It is remarkable that, in spite of 
this fact, the curves, at least for the higher voltages, and 
excluding points of resonance, show a close agreement with 
the well-known equation: V=«+ (bxd), where V is the 
breakdown voltage, d is the lengch of gap, and a and b are 
constants. This equation, of course, represents a straight 
line, and it will be seen that the upper pars of all the 
curves are practically straight. It would be interesting to 
know whether other observers have noticed the occurrence 
of resonance as described above. 


SOUTH AUSTRALIAN TRAMWAYS. 


The Government last December gave notice to the 
tramway companies of intention to purchase the whole of 
the tramways and undertakings authorised as follows—viz , 
Adelaide and Suburban Tramways Act, 1876; Adelaide, 
Unley, and Mitcham Tramways Act, 1877; Adelaide and 
Hindmarsh Tramways Act, 1877 ; Adelaide and Hindmarsh 
Tramways Extension Act, 1881; Adelaide and Parkside 
South mway Act, 1881; Adelaide and Goodwood 
Tramway Act, 1881; Adelaide and Suburban Tramways 
Extension Act, 1881 ; Adelaide and Hyde Park Tramways 
Act, 1882; Adelaide and Suburban Tramways Extension 
Act, 1882; Prospect, Nailsworth, and Enfield Tramway 
Act, 1882; Adelaide, Payneham, and Paradise Tramways 
Act, 1882; Adelaide and Parkside Tramway Extension 
Act, 1883; General Tramways Act, 1884; Adelaide, 
Unley, and Mitcham Tramways Act, 1877, Amendment 
and mways Enlargement Act, 1891; Adelaide and 
Parkside Tramway Enlargement Act, 1806; Adelaide 
Payneham, and Paradise Tramways Act, 1892, Amend- 
ment and Tramways Extension Act, 1889. In 
accordance with the Act, of which we give extracts 
below, the Government asked the tramway companies at 
what price they would sell the undertakings to them. There 
being little probability of any arrangement being arrived 
at by mutual agreement, the Government have now invited 
the companies to appoint one arbitrator to act for the 
whole of the companies. 

Our readers will be interested in the following provisions 
of the current Tramways Act, 1904, as they are an impor- 
tant consideration to any perso tendering to effect the 
conversion of the lines into a svstem of electric traction 
under the conditions contained in the same. The tramwaye 


in question are comparatively very old, and little or nothing 
has been done in late years for their improvement, use 
the private companies knew that under the Act the Govern- 
ment was bound t to buy them out. The tracks in Adelaide 
are laid at the sides of the streets, the up line on one side 
and the down line on the other. These will be entirely 
useless, and will have to be taken up, and it is an acknow- 
ledged fact thst the conversion will cost as large a sum as 
the installation of an entirely new system. There is also a 
feeling in the town in favour of motor 'buses, but apart 
from the principle of dispossessment of vested intereste, 
which would not for a moment be permitted in the colony, 
the Government are bound by the Act to purchase. 

The Tramways Electric Traction Act, 1904, was assented 
to on Nov. 24 of that year, and Section 7 (1) states the 
Government may at any time, after one month’s notice in 
writing to the company of ite intention so to do, purchase 
the whole of the tramways and undertakings referred to in 
the Acte mentioned in the first schedule at a price to 
be determined, in default of agreement, as hereinafter 
mentioned, provided that such notice be given within two 
years from the date when this Act shall come into force. 
Section 3 provides that failing agreement in writiog as to 
price within one month after the e of the said notice, one 
arbitrator shall be appointed by the Government and one 
by the company, and all matters relating to such purchase 
shall be submitted to the decision of such arbitrators, and 
such arbitrators shall state the value of the movable plant 
of such tramways and undertakings. Power is also given to 
apply to a judge of the Supreme Court to settle the principle 
upon which the purchase money is to be estimated. 
It is further laid down that the Government shall not carry 
out the purchase unless within 12 months after such awards 
or any agreement in writing as to price entered into 
between the Government and the company a tender shall 
have been accepted under Section 10, and that the Govern- 
ment shall grant a lease of the tramways and undertakings 
as acquired to the person who shall tender for the shortest 
term in consideration of such person agreeing to effect the 
conversion of the system of horse traction of the tramways 
and undertakings so acquired into s system of electric trac- 
tion. Section 10 provides that each tender shall state the 
number of years’ lease of the tramways and undertakings 
required by the tenderer in consideration of effecting the 
conversion and constructing the works specified in the con- 
ditions of tender and in plans and specifications to be pre- 
pared by the Government. Also that the tenderer shall 
purchase, at the same price as that paid by the Government, 
all the tramways and undertakings bought by them; and 
that the work of conversion shall commence within six 
months from the date of acceptance of tender, and as 
regards the tramways mentioned in the second schedule 
shall be completed ss to 20 miles of tramways within 
one year from such date, and as to the remaining portions 
of such last-mentioned tramways within two years from 
such date. 

The second schedule contains the following portions of 
the tramways constructed under the Acts mentioned in the 
first schedule—that is to say, all the tramways between 
their present termini in the city of Adelaide and (a) the 
corner of Barton-terrace and O’Connell-street in North 
Adelaide; (b) the terminus of the Walkerville tramway ; 
(c) the Payneham tramsheds ; (d) the Maylands tramsheds ; 
(e) the Kensington terminus; (J) the Parkside tramsheds ; 
(q) the cross roads between Unley and Mitcham ; (h) the 
Henley Beach terminus. | 

The Government is specially empowered with reference 
to all tramways which they purchase to convert the system 
of horse traction into a system of electric traction, with 
or without overhead trolleys, etc., and the following details 
are laid down with regard to the manner of construction : 
(1) the tramways shall be constructed and maintained with 
two rails, the running surface of which shall be laid not 
less than 4ft. 8in. apart; (2) the uppermost surface of every 
rail shall be and be maintained on a level with the surface 
of the road; (3) the rails shall be of iron or steel, and shall 
weigh not less than 90lb. to the yard; (4) the rails shall be 
grooved, and the groove shall not exceed llin. in width; 
(5) the rails shall be suitably and properly bended, and the 
return circuit shall be of such a character as to vomply 
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with the regulations of the British Board of Trade, and 
the whole of the work shall be carried out to the satis- 
faction of the South Australian Railways Commissioner. 
Other clauses refer to the protection of the Submarine 
Cable Company's cables to the city, 1d. fares, eto. 

A copy of the Act may be inspected at the offices of the 
Agent-General for South Australia, 1, Crosby-square, 
London, E C. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


We give the following points from the resumed discussion 
on Mesers Booth and Kershaw's paper entitled Fuel 
Economy in Steam Power Plante." 


Mr. Druitt Halpin, continuing his remarks, intimated that he was 
favourably cin (Seedy towards the controllable superheater, but feared 
that the complication of joints and the deposit of lime in the pipes, if 
the water were not properly purified, formed objections to it. Regard- 
ing steam production he agreed with the authors, but thought much 
— 15 furnace temperatures than those stated by the authors were 

ble. 

Mr. J. H. Rosenthal, said that, unlike Colonel Orompton, he 
could see nothing mysterious in thermal storage ; the results obtained 
at Kensington only demonstrated what seemed theoretically ible. 
He did not consider specially-trained men necessary for fuel, water, 
or gas analyses. Twenty-five yeare' experience had convinced him 
that mechanical stoking was the only remedy for smoke, More 
trouble resulted from excess of air with hand firing than with 
mechanical stokere, which were now provided with devices ensuring 
the production of from 10 to 25 per cent. of OO,. He dissented from 
the author's view thas there was no thermo-dynamic gain from super- 
heat. At Hampstead the minimum saving of fuel through super- 
heat was 10 per cent. 

Mr. H. N. Holland with the preceding speaker, that experts 
were not needed for fuel and water analyses. Regarding the use of 
ex boilers, these required special fring, and he considered that 
ordi water-tabe boilers were sufficient for general purposes, Air 
l through the brick setting of water-tabe boilers was attributable 
to the great heat produced. His company had tried building op the 
firebrick line apart from the outer brickwork, and although the lini: g 
did not last so long it greatly facilitated repairs. He recommended a 
second brickwork shell round the boiler, so as to provide an efficient 
air insulation. His company had found chain grates quite smokeless, 
and it was sufficient to clean them weekly, The Mersey Railway 
Company, who used the Roney stoker, were constantly being prose- 
cuted for smoke nuisance. He concurred with the authora as to the 
value of the Ados recorder. 

Mr. L. Gaster remarked that the authors had omitted to deal with 
ihe advantages of liquid fuel. 

Mr. W. M. Mordey stated that as the result of his investigations 
into heat radiation losses he had ascertained that the radiation loss on 
& transformer case, st a temperature of 40deg. F., was equal to one 
watt per three square inches. 

Mr. W. H. Molesworth adverted to the fact that the authors did 
not deal with the use of pulverised coal, which he had found by tests 
yielded a material gain in efficiency. 

Mr. W. C. Thomson contended that smoke could not be prevented 
when starting or taking off large banks of: boilers, even if chain-grate 
stokers were used. 

Mr. Ruthven Murray, dealing with one of the points mentioned 
by the authors, remarked that engineers could not afford to experiment 
when puttiog down new plant. In regard to glazed brick casing for 
boilers, this entailed an extra cost of 12 per cent. as pompared with 
ordinary brickwork, but it prevented leakage to a large extent, and also 
gave good heat insulation. His experience had been thet chain-grate 
stokers did not prevent smoke. 

Mr. Booth, in his reply, said that Oolonel Orompton was incorrect 
in implying that the authors had ''come round" to the water-tube 
boiler; it was rather the reverse, He had never been opposed to 
the water-tube boiler, though he di d with the form it took 
when the Babcock and Wilcox boiler was introduced into this country 
some 20 years ago. Regarding mechanical stokers, he declared, 
after extensive experience of them, that they did prevent 
smoke. He certainly did not deprecate the use of batteries, which 
had great possibilities ; he had simply pointed out some defects in the 
present method of construction, Regarding iE. he remarked 
that the controllable superhester gave a much steadier and s higher 
mean temperature, as extreme fluctuations were practically damped 
out by the water control, Having regard to the hour, Mr. Booth 
ame that he would communicate the remainder of his reply in 
writing. 


GLASGOW LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Prior to the reading of Mr. Lackie’s paper on Earthing " 
at the monthly meeting of this section held on Tuesday 
week, the discussion on Mr. Maxwell's paper on “ Street 
Are Lighting " was continued. We published an abstract 
of this paper in our issue for Jan. 20 last, together with a 
report of the discussion which followed it immediately. 
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Mr. W. A. Chamen (Glasgow), in the course of a lengthy com- 
munication, said thet while it might often be most convenient to 
stagger aro lamps, he did not think it the best way of lighting & street. 
Some of the best street-lighting he had seen wae in Berlin, where the 
lamps were suspended along the middle of the road. He was of 
opinion that for lighting the by-streets of a city laid out in chessboard 
fashion, lampe either erected on pillare standing in the middle of the 
road at the points of intersection, and at a considerable height above 
the ground, or on long overhanging brackets from one of the corners 
would give & most excellent result, He did not think that lowering 

ear should be passed by as useless, although perhaps no very satis- 

factory lowering gear had so far been devised. He did not agree with 
Mr. Maxwell's separate feeder pagar rag as, however convenient it 
might be, it was not ticable within reasonable bounds of cost in a 
large city. Neither did he agree that the only other alternatives—viz., 
time switches or remote-control switches—were both unsatisfactory. He 
was experimenting with both time and remote-control switches, and 
had good grounds for hoping for success in one direction or the other, 
if nod in both. With regard to price charged for current, it was no 
secret that in Glasgow the current consumed for arc lighting was charged 
at Id., which, however, did not include all wages, interest, sinking 
fund, and depreciation. He considered that 1d. per unit was a fair 

ice in the case of Glasgow for a supply with nearly 50 per cent. load 

actor, particularly when it was remembered that the total quantity 

consumed per annum was 1,460,780 units, that there were no meters 
registered, that there were no bad debts, and no cost of collection of 
revenue, Mr. Maxwell had said that a negative carbon dropped through 
the holder was sufficient to cause an earth. That doubtless arose from 
the fact that the globe rod was attached directly to the pillar ia the 
form of carrier used in most cases where the M fixed directly 
above the top of the pillar. Ia hanging lamps, however, that par- 
ticular mishap could never occur, It was only to be expected 
that they should come into sharp conflict with their frienas the 
gas engineers over the matter of street-lightiog. Gas engineers had 
said a few years sgo that street-lighting was a very poor business, but 
now they fought inch by inch the progress of street src lightiog. Mr. 
Wilson had repeated the usual argument that the arc lamp gave 
intense illumination within a certain ares, but left patches of darkness 
in between. It was worth noting that though the patohy nature of arc 
lghting was complained of by Mr. Wilson. they found gas engineers 
doing all in their power to introduce lamps of high candle-power, as, for 
instance, in Whitehall, London, and in the new thoroughfare between 
the Strand and Holborn. Mr. Wilson had referred to Brighton, but it 
should be remembered that in that town flat- flame gas- burners were 
replaced in by-streets by ordinary incandescent electris lamps before 
the incandescent gas mantle fairy had cast her magic spell upon so 
many moths. The maia streets and promenade of Brighton were 
lighted by arc lamps, and splendidly lighted, too. There was the old 
aiment about fog. He did not see that tlie gas mantle could pierce 
a fog any better than an aro lamp. If they lived ia Pure fog, 
flaming coal fires or Lacigen or Wells oil lights would be the only things . 
to do much g»od. 

Mr. W. T. Calderwood (Glasgow)—communicated : Mr. Maxwell's 
arrangement for switching in aro lamps from the sation from inde- 
pendent bus bars and feeders, using separate machines frum the ordina 
supply till the lamps are lit up, then paralleling io, is rather impraoti- 
cable for large towns with extensive 5 systems, Time 
switches controlled from the station is, I think, the ideal arrangement. 
The time switches must, of course, be thoroughly reliable, not too 
expensive, and give a sufficient time interval between the switching in 
of the various arc lamp circuits to minimise flickering at the general 
consumers’ lamps. A time switch for thie work is tried in 
Glasgow arc lamp street-lighting operated as follows: e time 
switches are placed one into the base of lamp- post of the first of each 
circuit of 10 arc lamps. In the station there is an aro lighting 
board con two small tumbler switches, one open - reading 
ammeter, and two incandescent lamps. By closing one of these 
tumbler switches the first time switch in the street is closed, 
thus lighting up the first 10 lamps. The ees; of the 
time switch operates a time e'ement, which after a predetermined 
interval closes the next time switch, thus lighting the second circuit 
of 10 lamps, and so on. On the station board the ammeter is graduated 
1, 2, 3, etc., to show the number of time switches that have been 
closed, and on the last switch being closed one of the incandescent 
lamps lights up, thus showing that all the circuits have been com- 
pleted. In switching out the arc lamps all the switches must be 
opened before the other incandescent lamp lights op, so that the 
station engineer can tell how matters stand outside, both for switching 
in and out. The difficulty about arcing at the switches has been got 
over, The time switches, or aro starters, as they are called, areoperated 
from the station through a three-core ?/4; cable, and this cable is dead 
unless at the time of switching in or out of the lamps. By using arc 
starters there is a large saving in men's time, and also in current. 

Mr. MoWhirter (Glasgow) said he regretted that Mr. Maxwell had 
not put before them any figures relative to the use of enclosed aro 
lampe for street-lighting. He was assured that in America open aros 
were rapidly being displaced in favour of lampe of the enclosed type. 
The oirouits were arranged with constant current up to 100 lampe in 
ecries, and as the average life of a pair of carbons was over 80 hours, 
much saving must result; and as no steadying resistance coils were 
required, the efficiency of the whole system must be high. These 
lamps were moetly lowered to the ground for trimming, and that also 
saved labour. He had psid special attention to the gas lighting in 
the neighbourhood of the place of meeting after Mr. Wilson's eloquent 
praises of the superiority of the incandescent gas mantle, and it was 
almost impossible for any form of light to make a worse display. Ten 
out of 50 lamps were not giving their normal candle-power. About 30 
of the mantles were broken, and the remainder were ened up. 

Mr. Maxwell's reply was mostly devoted to a vigorous criticism of 
Mr, Wilson's remarks. 
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TRADE NOTICES AND NOVELTIES. 


Kramos Resistance Pieces. 


The accompanying illustration (Fig. 1) is a full-size repre- 
sentation of a convenient type of resistance piece manufactured 
by Messrs. Kramos, Limited, Locksbrook Engineering Works, 


.manufactured by the Rhodes Electrical Manufacturing Com- 


pany at their Bradford works. Through the courtesy of the 
above firm, we are now able to illustrate this motor. The 
machine, we are told, embodies all the latest improvements, 
and, it may be repeated, is a combination of a repulsion and 
induction motor, being designed in such a way that the opera- 
tion is, to all intents and purposes, as good as that of a direct- 


Fic. 1.—Kramos Resistance Piece, 


Bath. We understand that the resistance material is an electro- 
ceramic product, quite original in its composition, structure, 
and method of production. At the same time, it is claimed to 
be infusible, non-inductive, and incorrodible. The pisce may 
be described as a compressed cylinder, covered with mica, and 


FO. 2. - Com bination of Kramos Resistance Pieces. 


further protected at each end by a non-metallic cap, from which 
protrudes a brass bolt, these bolts forming the terminals for 
connecting up the pieces. Each piece can be made with any 
resistance between 0:5 chm and 300 ohms. They are all of one 
standard laß, thus a 300-ohm piece is no larger than a 0 5-ohm 
piece. Tha radiating surface being the same for all, it is clear that 
they oan all carry the same load in watts. Thus an eight-ohm 
piece will carry seven amperes for the same time as an 80-ohm 
piece will carry 2:2 amperes. It is pointed out that Kramos ” 
resistance pieces are especially suitable for heavy intermittent 
loads, since each piece will carry only 40 watts continuously, 


while it will convert an electrical horse-power into heat if the 
load is applied for a few seconds only ata time, with intervals 
of rest to allow the heat to be radiated. Combinations of the 
An example 
for arc lamp 


pieces can be made up for different kinds of loads. 
is shown in Fig. 2 herewith, while others suitable 


Fid. 2.—Rotor of Single-Phase Motor. 


circuits, searchlights, meter testing, controller rheostats, motor 
starters, and a further variety of similar applications readily 
suggest themselves. 


Single-Phase Motors. 


In our issue for Jan. 27 last we gave some particulars of 
a aingle-phase alternatfng-current motor which is now being 


current series motor, It runs at constant speed with the. 
induction side cut in, and is reversible through the medium of 
an ordinary chopper-type switch. In our previous notice of this 
new departure we mentioned a 5-b.h.p. six-pole motor of thetype 
in question, wound to operate on a 50-oycle circuit. On test this | 


Fig. 1, —A Rhodes Single-Phase Motor. 


motor showed an efficiency of 82 per cent., and a power factor 
of 81 per cent. The ssmé machine, we are told, will start 24 
times its full load running torque comfortably with a starting 
current not exceeding about double full load value, and will 


attain its rated speed in a smooth and gradual manner. 


uj 


F16. 5.- Stator of Rhodes Single-Phase Motor. 


Referring to the accompanying illustration (Fig. 1), ít will be 
seen that the external appearance of the machine is similar to 
that of the firm's continuous-current R. E. type motor. Figs. 2 
and 5 show the rotor and the stator parts respectively. We have 
great pleasure in recording the advent of an English-built 
single-phase motor of such an obviously useful type aa the 
above. 
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THE DEADRECKONER. 


Through the courtesy of Messrs. Siemens Bros. and Co., 
York-mansions, York-street, Westminster, S.W., we are able 
to illustrate herewith an instrument introduced by them for 
ascertaining a ship's position at sea by account. The Dead- 
reckoner," as it is called, was invented by the Hon. Reginald 


Fig. 1.—The Deadreckoner (Transmitter portion). 


Brougham, and consists of two parts—the transmitter (Fig. 1), 


which is fixed on the pcop, and the recorder (Fig. 2), placed 
in the chart-room. An electric cable forms the connecting link 
Referring to Fig. 1, it will be seen that a 


between them. 
shaft terminating in an eye projects from the after-end of the 


ey 


Fic, 2.—The Deadreckoner (Recorder portion). 


transmitter box, and to this eye the rotator is connected by the 
usual log line. This shaft carries a worm which gears iuto a 
worm-wheel driving one half of a hunting switch, the other 
portion of the latter being driven through suitable gearing by 
a small three-phase synchronous motor. The action is as 
follows: As the portion of the hunting switch driven by, the 


27 


rotator is revolved, it makes a series of contacts with the 
portion driven by the motor. Directly the first contact is 
made the motor starts, and by revolving the other portion of 
the hunting switch breaks this contact and so comes to rest. 
If, however, the rotator continues to revolve, the motor will 
continue to run at a speed directly proportional to that of the 
rotator. . 

The recorder is mounted on a frame about 40in. by 30in., 
which carries two screw spindles at right angles to each other, one 
being termed the north spindle, and the other the east spindle. 
A time printing wheel is fixed on a nut carried by the furmer. 
Further, the spindles are connected by suitable worm gearing 
to two steel discs, which are free to slide upon the shafts on 
which they work. These discs are placed at right angles to two 
other discs connected togetner, which are revulved through suit- 
able gearing by a synchronous motor similar to the one in the 
transmitting gear. The north and east discs, although free 
to move across the face of the other two discs, are connected 
together in a manner similar to the pistons of a two-cylindered 
steam-engine with cranks at Q90deg. A ‘‘ pelorus,” divided 
into single degrees, is so geared to these discs that 
when an index points to the north point of the pelorus, 
the north disc is on the extreme edge of one of 
the discs driven the motor, and the east disc is 
exactly in the centre of the other disc. Similarly, when 
the index points to the east point of the pelorus, the 
east disc is on the extreme edge of one of the discs driven 
by the motor, and the north disc is in the centre of the 
other disc. Thus, at any position of the pelorus, the north 
and east discs will take up a position on their driving discs 
corresponding to the proportion of northerly or easterly 
direction as indicated by the pelorus. And so for all other 
points of the compass. The motor driving these two discs is 
connected in parallel with the motor on the transmitter, 
and being absolutely synchronous with it imparts a motion 
to the discs directly proportional to the speed of the 
rotator. Therefore the travel of the timewheel mentioned 
above will be directly proportional to the distance 
traversed by the ship, quite independently of the direc- 
tion in which the timewheel travels. Now it has been 
shown that the direction of travel of the timewheel is controlled 
by the position of the pelorus relative to the index, conse- 
quently the line traced by the timewheel is, in length, directly 
proportional to the speed of the ship, and its course is that 
indicated by the pelorus. It may be mentioned that the time- 
wheel referred to is normally held away from the paper by a 
spring, but every 15 minutes an electric current is sent by a 
clock, which forms part of the apparatus, to an electromagnet, 
which thereupon presses the wheel against the paper, printing 
on it the time as shown by the clock. The course is indicated 
by a series of dots, also printed by this timewheel. Further 
particulars of the ** Deadreckoner,” together with full directions 
for using it, are contained in a pamphlet just issued by Messrs. 
Siemens Bros. and Co., Limited. 


PERSONAL. 


The Electric Light Committee of the Coventry Corporation have 
reconsidered the application of Mr. J. A. Jeckell, the manager of the 
electricity department, for an increase of salary, and have decided to 
adjourn the same until after the issue of the balance-sheet for the past 
year’s trading. 

Mr. William Augustus Kemm has been appointed chief electrical 
engineer to the Battersea Borough Council out of 65 applications. Mr, . 
Kemm graduated at Haysman’s University College, Hampstead; 
St. Joseph's College, Grammont, Belgium ; and City and Guilds 
Technical Oollege, Finsbury, He was engineer-in-charge and mechanical 
aad electrical assistant, St. Pancras Vestry, from 1892 to 1898 ; chief 
assiatant electrical engineer, Canterbury Corporation from 1898 to 
1901; and has been chief assistant electrical engineer, Battersea 
Borough Council, since May, 1901. 

Oa Friday evening last Mr. F. Gill, senior cash clerk (who is sever- 
ing his connection with the Huddersfield Corporation tramways after 
21 years’ service), was presented with a gold curb albert and engraved 
medal attached. Mr R. H. Wilkinson, general manager, presided 
over the gatheiiog and was supported by Mr. T. Hartley, traffic 
superintendent, and other heads of departments, Mr. I. Pogson, 
motorman, one of the oldest employés, made the presentation. 

Sir Charles Todd, K.C.M.G., Deputy Postmaster-General for South 
Australia and well known in connection with the overland telegraph 
line, has retired from public service. 

The Highways Committee of the London County Council are con- 
sidering a number of increases of salary in the permanent staff, which 
includes officials in the tramway department, 

A private meeting of the Exeter City Council was held last week 
under the presidency of his Worship the Mayor (Mr. E. C. Perry) to, 
according to the agenda, ''enquire into the question as to the com- 
petency of the electrical engineer to discharge the several duties 
devolving upon him, and to make euch report to the Council as may 
be determined upon." No specific charges were brought against the 
electrical engineer. Mr. Munro (the chairman of the Finance Oom- 
mittee) severely criticised the electric light undertaking from a 
financial point, and the discussion was chiefly directed to this side’ 
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of the subject. It was eventually resolved that the general manage- 
ment of the undertaking and also the question of the competency of 
the electrical engineer, should be referred to a special committee to 
report, to which no member of the Electric Light Committee, with the 
exception of the chairman, is to be elected. Finally, Mr. Reed, the 
chnirman of the Electric Light Committee, having intimated that 
he might not be able to devote sufficient time to the matter, it was 
rr denis N his place should be taken by the vice-chairman, Mr. W. 
reford. 


WALSALL ELECTRICITY ACCOUNTS. 


The accounts of the Waleall electricity department for 
the year ended Dec. 31, 1904, show a total expenditure on 
capital account to that date of £86,405. Abstracts of the 
revenue account, balance-sheet, and statement of electricity 


generated, sold, ete., are appended. 

Dr. REVENUE ACOOUNT. £ s.d. 
Generation of eleotricity. . . . . 3789 0 2 
Repairs, eto., of buildings and plant . . 1,248 13 10 
Distribution of electricity ........ —€—— —Á" we 201 0 10 
Attending and repairs to public lampe... soseo 77 0 3 
Renta, rates, and taxes . eerte meme reae 4. 63111 8 

ent expenses, salaries, eto... e 190 

8 charges—insuranoe. ..... ...... eee eee eene eren teen 45 8 10 
Total expenditure . . . IER 6.792 4 7 

Balance carried to net revenue account ......—..... ees . 5,317 0 9 
£12,109 5 4 

Or. £ s.d. 
Sale of current for lighting, power, and traction ......... 11,417 10 4 
Public lighting................—..... N . ».. 65053 00 

tal meters [E ARS NEIN) [UE RAAZR E (AE KE- EI- KASKASKIA KA KE] 188 15 0 
812,109 5 4 

Dr. GENERAL BALANCE-BHEET, £ s.d. 
Bundry creditors on open accounts .................- e» 3, 784 10 10 
Deposits returnable.............—. . 123 13 6 
Amount due to borough treasurer....... ————— AA 16 6 
Sinking funds, less loans paid off. .. . 4 . 65, 922 10 5 
Reserve for discount on current... . . . . . 146 8 0 
Balance at oredit of reserve fund. TE 175 19 5 
Balance at credit of net revenue account.................. . 1,060 11 7 

£11,637 3 3 

Or. 2 B. d. 
Sbock on hand €98090606*0009005€ Om s090909090892:í060099 CAE a LE- AEEKIKI)] [oj 165 0 b 
Sundry debtors for current supplied, ete. ................ . 3,914 16 65 
Amount in hands of engineer............... —— ses 6 0 0 
Amount due from borongh treasurer ....... — 4,810 10 3 
Balance at debit of capital account ......... — cada’ 2,741 16 2 

£11,637 3 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U. . E 1,628,738 
By public lampe se os0 . 54,392 
Quantity sold4 Traction ............ MUSS ^. 101,654 } 1, 165, 238 

i Private consumers by meter. . 425, 

Qaantity used on works.. . . . . 8 58. 
Total quantity accounted for.. . . . . e. 1,217,668 


Quantity not accounted for (chiefly transformation losses). 411,160 
Number of publio lampe s — 
Total maximum supply demanded (kilowatts) .......... ae 


LEGAL INTELLIGENCE. 


INJURY TO WORKMEN. 
Kay v. the British Westinghouse Electric and Manu- 
facturing Company, Limited. 


The defendants applied to the Court of Appeal on Friday last for a 
new trial or judgment in an action tried before Mr. Justice Jelf and a 
ial jury at Manchester Assizes. The action was brought to recover 
mages for personal injuries. The plaintiff was an ironturner in the 
employment of the defendants. The plaintiff alleged that on Feb. 22, 
1904, while he was so ony ed, the defendants, in breach of their 
statatory ayi that behalf im by Section 10 (c) and (d) of the 
Factory and Workshop Act, 1901. neglected and omitted securely to 
fence all the dangerous parts of the machinery in their factory; and 
that by reason of the the plaintiff, while engaged in his 
employment and while proceeding along a certain passage to a clock-off, 
tame fato contact with a switchboard, and his face was drawn on to 
the blades of the switchboard and held there by the electric current 
and set on fire, and the plaintiff sustained thereby terrible injuries 
which permanently incapacitated him from following his employment. 
The defendants by their defence denied that the switchboard or the 
blades thereof constituted dangerous machinery, or that the same 
constituted machinery st all within the meaning of the Factory and 
Workshop Act, 1901. In the alternative, they pleaded that, if the 
‘awitchboard or the blades thereof were in an unsafe or dangerous or 


improper condition, such condition existed without any default or 
neglect on the part of the defendants. The jury returned a verdict 
for the plaintiff for £850. The defendants now moved for a new trial 
on the ground that the learned judge had misdirected the jury, or, in 
the alternative, for judgment. 

In dismissing the application without calling upon counsel for the 

laintiff, the Master of the Rolls said that the direction of the 
earned judge in the court below was substantially correct, and that 
there was abundant evidence that this system of lighting, if unpro- 
tected, was defective. The directors substituted a competent manager 
for themselves. Butif that manager was negligent, and knowledge of 
his negligence was brought home to them, could They rely on the fact 
that they had substitated him for themselves? In opinion they 
could not, because the antecedent ee obligation to supply 
adequate materials and resources remained, and there was an obligation 
on them to rectify the mistake. The evidence showed that the 
mischief which caused the plaintiff's injuries had already attracted the 
notice of a Board of Trade inspeotor, who sent the oopan a formal 
notice with regard to it. One of the directors was asked about that, 
and he said he had no doubt that the specification for with the 
matter was laid before the The fact that the switch was 
unprotected must, therefore, have been known to the Board. The 
conclusion to which he came was that there was sufficient to saddle 
the directors with the duty of dealing with a orying danger. He 
thought there was abundant evidence of negligence on the pari of the 
manager ee ES ressed by the directors. In opinion, 
therefore, the appeal . It was not necessary to give any opinion 
on the question as to machinery. 

Mathew and Cozens-Hardy, L.J., concurred. 


TRAMLINES AND MOTOR OMNIBUSES. 


Judgment was given on Saturday in the case of T. Tilling, Limited, 
v. Dick, Kerr, and Oo., Limited, reported in our last week's issue. 

Mr. Justice Warrington said the defendants pleaded that the 
obstructions were placed in the road under statutory authority, and 
that they were protected by Act of Parliament. The plainti 
that in any case the defendants were guilty of negligence, and were 
therefore liable. He, however, held that negligence was not proved. 
The London Oounty Oouncil had purchased the South London tram- 
ways, and had converted them from horse traction to electric traction. 
The defendants were contractors for the work, aud were responsible 
for all damage caused by the interference with traffic. For the purpose 
of maintaining the trams on a double line of rails, and with a desire 
to interfere as little as might be with the ordinary traffic, the 
ao laid between the m one ae el the imi e 
permanent tramway a temporary line of rails, at the same time 
altogether the other half of the road. The temporary line ene 
above the surface of the road about Zin., and he found that the ra‘sed 
rails were an obstruction to the highway, and cansed damage to plaintiffs’ 
omnibuses. There was evidence that it would have caneed great 
public inconvenience to interrupt the service of cars, and that less 
interference to ordi traffic was caused by the constiustion of a 
turn-out than by carrying on the tram service on a single line with 
cross-overs at intervals. He could not adopt the defendants’ con- 
struction that they were authorised by statute. In his opinion the 
works they had oo were not neceesary for adapting the 
tramways to be worked by electricity, bat were necessary, if at all, 
for maintaining the tramoar service uninterrupted. Works for this 
pu were not covered by the Act. and the defendants were accord- 
ingly not protected by it. There aroee the question whether as to 
the cause of the action arising more than six montbs before the date 
of the writ the action was barred by the 56 and 57 Vic., cap. 11, the 
Public Authorities Protection Act, 1893. In the absence of authority, 
he should have been prepared to hold that contractors undertaking 
work for their own profit were not within the protection of this Aot, 
and this view was supported by a decision of the Oourt of Appeal. In 
his opinion the plaintiffs were entitled to the relief they asked. The 
dam wero to be ascertained by some form of reference. The 
defendants must pay the costs up to and including judgment. 

It was agreed to refer the question of damages to the Official Referec. 
and to stay the reference until after the appeal had been heard. 


BRIGHTON CORPORATION’S APPEAL. 

The Oorporation’s ap in the action brought a them by 
Macartney, McElroy and Oo., reported in our lest week's issue, again 
came before the Master of the Rolls and Lords Justices Oozens-Hardy 
and Mathew last week, when, evidence having been taken on the 
Wednesday, Mr. Fletcher Moulton, K.O., intimated on behalf of the 
Oorporation that he would not trouble their lordships further. 

As the result of a consultation between counsel for the respective 
parties, jadgment will be entered for an agreed amount. 

The Master of the Rolls intimated that the parties had arrived at a 
very judioious arrangement. 


APPOINTMENTS VACANT. 


Electrical Engincer, Great Western Railway. Salary £600 per 
annum. Applications by Feb. 27. See advertisement in previous issue. 
1 of Telephones, Brighton Corporation. Applications by 

a 0 

Mains Superintendent, Carlisle, Salary £120 per annum. Appli» 
cations to Oorporation’s Electricity Works by Feb. 28. 

Permanent Way Superintendent, Blackburn Corporation. 


Wages, £2. 10s. per week. Applications by March 3, See advertise- 
ment. 
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COMPANIES’ MEETINGS AND REPORTS 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The annual meeting of this Company was held at the Northampton 
Town Hall on Baturday, Mr. F. H. Thornton, J.P. (the chairman), 
presiding. Particulars of the report appeared in our last week's iseue. 

In moving the adoption of the report, the Chairman said the 
accounta were even better than they appeared, for they were allowing 
£600 more for depreciation and carrying forward £316 against £209. 


had a most efficient staff, and had greatly improved their. 


The 
N With regard to the new shares, the 5 per cent. preference 
hed all been taken up, and the ordinary shares had been well spplied 
for. They proposed in the near future to pay off the 6 per cent, pre- 
ference shares, which would cost £800; and then, when they had a 
little more money, to write off the founders’ shares, which would cost 
another £1,000. The chairman then quoted a report of the Pheoix 
Fire Office to show that electric light was the safest illuminant when 
it was properly installed, and said that in Northampton stepe were 
taken to ensure that proper installations were made. 

The report was unanimously adopted. 

The chairman and Mr. W. Tomes, J. P., were re-elected as directors, 
and Mr. B. Hesleden as auditor. A sum of £200 was unanimously 
voted to the directors as remuneration. 


MARCONI WIRELESS TELEGRAPH. 


The annual meeting of this Company was held on the 16th inst., Sir 
Charles Euan Smith presiding. Particulars of the report sppeared in 
our issue of the 10th inst. 

The Chairman observed that they had made a profit of £12,681, 
and that withont any adventitious aid or subsidy, as was the case in 
1908 and 1903. It was not claimed that the system was in ful) 
TUE order. What the directors did say, however, was that they 
had the basis for their future operations, and that the contracts 
they had entered into had placed them in a position for reaping what- 
ever future benefits there might accrue from wireless telegraphy such 
as no other system could attain. They were on the brink of oompletin 
the machinery for a regular Transatlantic service, and the estima 

per annum ofa single pair of stations was £56 000. 
The capital cost of a of stations was but £250,000, as 
against £800,000 for a single Transatlantic cable. Ships carrying their 
a tus were steadily increasing in number, and were thus estab- 
ing a large Marconi exchange. The agreement with the Postmaster- 
General had already borne fruit in the shap of the notice issued in 
January stating that messages would be collected at all post offices 
throughout the country for transmission through the Oompany’s shore 
stations to shipe at sea. They had further cemented their connection 
with the Post Office by consenting, at its request, to conduct a wireless 
service with the Scilly Islands during the recent breakdown of the 
ordinary means of communication. 
The report was adopted. 


CHELSEA ELECTRICITY SUPPLY. 


The report of the Ohelsea Electricity Supply Company, Limited, for 
the year ended Deo. 31, 1904, submitted at the meeting on the 
22nd inst., states that the profit for the year amounts to £35,063, 
which, with £1,200 brought forward, makes a total of £36,263. The 
directors recommend placing to credit of renewals and depreciation 
fund £10,344 and after paying a final dividend on the ordinary shares 
at the rate of ‘74 per cent. per annum (making 6 per cent. for the year), 
there remains to be carried forward £1,170. Further expenditure, 
amounting to ES, 875, has been incurred during the year in connection 
with changing the system of supply from 100 volts pressure to 200 volts. 
This amount has been added to the suspense account, from which 
£2,362 has been written off, leaving that account at £4,725. The 
number of lampe connected on Deo. 31, 1904, was 210,659, an addition 
of 15,424 during the year. The improvement iu the units sold per 
lamp continues. The total number of units sold in 1904 was 2,212,412, 
being 473,060 more than the previous year. Daring the year au issue 
of 225,000 debenture Stock was made at the price of £107. 103., and 
the 5 amounting to £1,664, have been carried to deben- 
tare premium redemption fand. Reference is made to the lamented 
death of Major-General O. E. Webber, one of the first directors. It is 
not proposed to fill the vacancy. 


YORKSHIRE ELECTRIC POWER. 


The re for the half-year ending Dec. 31, to be submitted to the 
shareholders on the 28th inst., states that since the meeting held in 
August, 1904, the buildings connected with the Thornhill power 
station have been completed, and with the exception of the turbo- 
generators, all the plant has been delivered and installed. The firet 
two of the turbo-generators are completed and are now being tested at 
the makers’ works at Rugby, and it is anticipated that they will be 
erected in the station during the month of February. The directors 
are 1 to report that in accordance with their promise to the share- 
holders, a supply of electricity was available at the works before the 
end of December, and the first consumer was connected on Jan. 21, 
1905. In addition to the agreement with the Urban District Council 
of Mirfield, = Pre have been entered into with the Corporation 
of Pudsey and the Urban District Oouncil of Liversedge for a suppl 
in bulk, the p drin with the latter, as with the Mirfield Council, 
enabling the Company to supply large power users direct. Negotia- 
tions are proceeding with other local authorities, and agreements have 


been made with several large users of for power purposes in the 
districts in which mains have been already laid. 


LONDON ELECTRIC SUPPLY. 


The rt for the year ending Dec. 31, 1904, states that the profit 
on tho working for the year is 266, 588. 6s. ad., to which has to be 
added interest on deposit and the amount brought forward, £2,137. 
Os. 9d., making a total of £67,470. 7s. 1d. Out of this the interest 
to Dec. 31—viz., £15.478. 5e. 11d.—has been paid, leaving a balance 
of £51,992. 1s. Ad. The Board pro to pay a dividend of 6 per 
cent. on the preference shares for the year ended Dec, 31, 1904 (of 
which an interim dividend of 3 per cent. was paid on Sept. 1), to pay a 
dividend of 3 per cent. on the ordinary shares, to to reserve 
account, to provide for contingencies, and to carry forward £2,009. 
10s. 8d. The number of unite sold during the year amounted to 
10,531,785, as compared with 4, 103 099 during 1905. The capital 
expenditure for the year was £49,377. 156. 8d., necessitated by the 
expansion of the Company's business. 


CAMBRIDGE ELECTRIC SUPPLY. 


The report for the year ending Dec, 31 states that during the year 
1904 there has been added to the Company's mains the equivalent of 
3,074 8-c.p. lamps, making a total to date of 47,118. The number of 
units supplied has been 525,208, an increase of over 51, units. 
After paying all charges, aud placing £1,000 20 depreciation fund 
account, the accounts of the Company show a belance of £6,691. 
17s, 9d., which, added to £1,342, 9s. 6d. brought forward from last 
year, makes £8,054. 7s. 3d. An interim dividend of 2j per cent. 
(£1,903. 44. 3d.) has already been paid, and after deducting debenture 
and other interest (£455. 2s. 2d.) there remains a net balance of 
£5,676. Os. 10d. Out of this the directors recommend the payment 
of a dividend of 44 per cent.—making 7 per cent for the year. This 
will abeorb £3,959. 5s., leaving a balance to carry forward (subject to 
fractional adjustment of income tax) of £1,716. 15s. 10d. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The report of dircotors for the year ended Deo. 51, 1904, states that 
the revenue account shows a credit balance of £16,574. 168. 3d., which, 
with £6,219. 19s. 1d., the balance brought forward from the previous 
year, makes a total of £21,794. 15e. dd. After deducting £6,323. 
183, 6d. for interest on debenture stock paid and aeorued, and for other 
interest, and £1,760 for interim dividend paid on 7 per cent. cumula- 
tive preference shares, there remains a balance of £13,720. 16s. 10d., 
which t the directors propose to deal with an follows: To payment of 
final dividend to Deo, 31, 1904, upon the amounts paid up on the 7 per 
cent. cumulative preference shares, £2,439. 6s. 8d.; to credit of 
depreciation account, £2.950; to write off change over system in 
Greenwich account, £824, 19s. lld.; in reduction of preliminary 
expenses account, £1,500 ; and to carry forward to the next account, 

706. 103, 3d. The business of the Company continues to show a 


large advance over years. The Oompany took over the 
undertaking of the Palace District Electric Supply MAT 
on June 16 last. The number of lampe added by the inclusion of 


area was 29,572, and the accounts submitted inclnde the returns of 
this business from that date. The change of system from direct to 
alternating current in the new arva is being carried out as rapidly as 
possible, and should be completed before the end of the present yoar, 
when the Oompany will benefit by more economical working. The 
Urban District Oouncil of Beckunham have served notice on the 
Company, exercising their statutory right to purchase a small portion 
of the new area, and the purchase price is now being adjusted. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE, 


The report for the year ended Dec. 31, to be submitted at the 
forty-first ordinary meeting on the 28ch inst., states that there isa net 

rotit of £48,825. 151 11d. after charging the iaterest on the debentures. 

o this sam must be added £120,483. 17a. 3d. brought forward from 
last year, making a total of £169,303, 15. 21. From this amount is 
deduoted the' interim dividend of 5 per cent., paid July 12, 1904, 
amounting to £22,410, leaving £146,899 13s, 2d. to be dealt with. 
Of this sum the directors propose to distribute a dividend of £1. 4s. 
per share, absorbing £44,820, being at the rate of 10 per cent., and 
making. with the amount already paid, a total dividend for the year 
of £1. 16e. share, or 15 oent., free of income tax, leaving 
£102 079. 13s, 2d. to be carried forward to the next account. Various 
lengths of cable have been manufactured, and sundry cable-repairing 
operations have been oarried out, bat the work generally has not 
been on so extensive a scale as during tho few years. The Oom- 
peny's factories at Greenwich and Whorf. road have been well and 
properly maintained. Advantage hae been taken of the slackness of 
work to rebuild a portion of the factory at Greenwich, and to intro- 
duce improvements there which will add to the efficiency of the works, 
The Oompany’s steamships are in good and thorough repair, The 
directors have every reason to believe that the Cambria, launched 
€ Nov. 22, will prove a valuable addition to the Oompany’s 
cable fleet. : 


IMPEBIAL TRAMWAYS. 


The report for the year ended Dec. 31, to be submitted at the 
ordinary general meeting to-morrow, states that the groes receipts 
from the Middlesbrough, Stockton, and Thornaby electric tramways 
amounted to £51,097, 4e. 4d., and the number of carried 
was 9,818,349, compared with totals of £49,963, 78. 7d. and 9,576,125 
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in the preceding year. The net profit for the year is £16,564. 14e. Od. 
The directors are pleased to be able to reporb that the Bill promoted 
by the Company last session recoived the Royal assent on Aug. 15 last. 
Under it the Company is empowered to construct a line of tramways, 
4 miles 4.70 chains in length, commencing at the termination of the 
Company's existing system in Middlesbrough and running through 
the populous manvfacturing districts of North Ormesby, South 
Bank, Grapg»town, and Eston. The Oompany's interest in the London 
United Tramways (1901), Limited, has been alightly increased 
during the past year, and is now represented by 44,446 fally- paid 
5 per cent. cumulative preference £10 shares. There is a corresponding 
increase ia the dividends on these shares, which amount for the year 
to £21,135. Os. 1d. net as shown in the revenue account. It will be 
seen that the Company's net revenue account for the year shows an 
available balance of £41,655. 15s. 3d., and after payment of interest 
on the debenture stock for the whole year, and interim dividends on 
the preference and ordinary shares in respect of the half-year to 
June 30 last, amounting together to £26,168. 4e. 7d., it is proposed 
to appropii«te the balanse as follows: dividend at 6 per cent. per 
annum on the preference capital (paid on Jan. 2 last), 25,700; final 
dividend at 10 per cent. per annum (making 9 per cent. for the year) 
on the ordinary capital (lees income tax), £9,500 ; and to carry forward 
to the next account £287. 10s. 8d. The reserve funds now amount to 
£121,871. 14s. 7d. 


NATIONAL TELEPHONE. 


The report for the half-year ended Dac. 31 last states that the 
income accrued in respect of the business of the half-year amounts to 
£1,033 705, as compared with £941 259 for the corresponding period 
of 1903, being an increase of £92,446. The working expenses for the 
half-year amount to £591 635, as compared with £527,284 for the 
correspondiog period of 1903. being an increase of £64 351. The net 
‘result for the half-year (after deducting the Post Office royalties, 
amounting to £95 193) is a profit balance of £346,874, as com- 
pared with £327,739 for the-corresponding period of 1903, bein 
an increase of £19,135. The rentals carried forward for unexpir 
terms of running contracts amount to £889 577, as compared 
with £827,163 at the corresponding period of 1903, being an increase 
of £62,413. Out of the available balance of £274,057 shown by the 
net revenue account, the Board will recommend the payment for the 
half-year of a dividend at‘the rate of 6 per cent. per annum on the 
first and second preference shares, 6 per cent. per annum on the third 
preferenoe shares, 6 per oent. per anpum on the preferred stook, and 
5 per cent, per annum on the deferred stock, Jess income tax in all 
cases, The Board also propose to transfer £115,000 to the reserve 
fund and to carry forward the balance of £10,141. The sum of 
£402,101 has been expended on capital account during the half-year 
in the erection of 18,626 additional exchange and private stations and 
in the construction of underground works. Allusion is made to the 
agreement just arrived at with the Postmaster-Genoral. 


LONDON UNITED TRAMWAYS. 


The report for the year ended Deo. 31 last states that the operation 
of the Company’s undertaking during that period resulted in gross 
receipts amounting to £296 236, and the working and general expenses 
and renewals to £176,188, leaving, with the balance brought forward 
from last account, a net revenue of £120,854. After payment of 
debenture interest and dividend on the B per cent. preference shares 
for the year, there remains £42,087 (including £3,750 net premiums 
on new preference shares). It is propcsed to pay a dividend of 6 per cent. 
on the ordinary shares, an interim payment ia respsot of which was 
made last August; to place £5,000 to the credit of a reserve fund, 
and to carry the balance of £563 forward. The gross receipts show 
an increase of £15 993, whilst the operating expenses have deoreased 
by £203, notwithstanding the larger mileage open as compared with 
the previous yesr. The total number of passenger carried was 
48,126,727, an increase of 2 833,254. The extension from Southall to 
Uxbri^ge, via Hayes and Hillingdon, and also the connecting line from 
Hammeremith Broadway via Askew-road, were opened for public 
traffic in June last, and the resulta have fully realised anticipstions. 
The Bill promoted by the Oompany in the last session of Parliament to 
authorise an extension from Hounslow to Staines received the Royal 
assent on Avg. 15. Preparations are in progress for the construction 
of the authorised tramways in Kingston. Suroiton, the Maldens, and 
Wimbledon, and between Brentf end and Hanwell. These Surrey lines 
will link up important centres of population, and will connect with 
the London Oounty Council electric tramways system at Tooting, and 
over ag nn Bridge with the Compsny's tramways io Middlesex and 

ndon. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 


The report for the year ending Dec, 31 states that the total units 
sold during the year amounted to 17,132,153, which, compared with 
the previous. year's figures of 9,033,625 units, shows an increase of 
8,098 528. Of the units sold in the past year, 14 000,000 have been 
sold for power purposes, the remainder being for lighting only. The 
profits for the year, including the balanoe of £1,099. Os. 8d. brought 
forward from 1903, amount to £52 539. 88. 7d., out of which there have 
been paid; interest on debentures and loans, £14,956. 19s. 10d.; 
interim dividends, paid in Jaly last, of 24 per cent. on the amount 
called up on the whole of the preference and ordinary shares, £14 278. 
7s. 6d. ; and the balance of extra cost ín connection with the clec- 
trical undertaking purchased from the Walker and Wallsend Union 
Gas Company, £1,500—lesving an available balance of £32,504. 
ls, ód., which the directors recommend should be appropriated as 
follows ; in the payment of a further dividend of 24 per cent. on the 


amount called up on the whole of the preference shares, and of 5} per 
cent. on the amount called up on the ordinary shares, making total 
dividends of 5 per esnt. and 8 per cent, respectively for the year, which 
will absorb £24,405. Os. 10d.; in the payment of a dividend of 34 per 
cent. on the ordi shares allotted in connection with the 
of the Walker and Wallsend Union Gas Company's electricity under- 
taking, making 6 per cent. on these shares, £1,226. 118. 6d.; in 
writing off to depreciation account the sum of £6,000 ; and leaving to 
be carried forward to next year, £872. 8s. 11d. During the latter half 
of the year the North-Eastern Railway Company has been regularly sup- 
plied with electrical energy for traction, as well as for power and lighting 
purposes. The total expenditure on capital account during the year has 
been £124,242, representing outlay in completing the new power station 
at Carville, as well as other developments in the Oompany’s area. The 
Oarville station, the construction of which began in 1903, was put 
into commercial operation during the latter half of the year. Au 
agreement has been entered into with the Northern Counties Elec- 
tricity Supply Company, Limited, by which the working and corer: 
ing of the districts of Whitley, Monkeeaton, Earedon, and Seghill, 
covered by provisional orders granted to that company, have now been 
transferred to this Company. The supply of electricity in Whitley 
and Monkeeaton has been available for some time, and it is expected 
that this area will be a profitable isition to the Company busi- 
ness. The payment of £13,684, 19s. 7d. made to the Northern 
Counties Company is for the provisional orders, plant, cables, etc., 
in the above-mentioned districts, The shareholders will be asked to 
confirm a provisional agreement which has been entered into for the 

urchase of the whole of the shares issued by the County of Durham 

lectrical Power Distribution Company, Limited. This scheme, if 
sanctioned, will largely increase the Oompany’s output, and, being a 
matter of special importance, forme the subject of a separate report, 
which will be in the hands of the shareholders before the meeting. 

An extraordinary meeting will follow the general meeting on 
3 for the purpose of effecting alterations to the articles of 
association. 


HART ACCUMULATOR. 


The report for the yesr ended Dec, 31 states thet the profit 
amounts to E5. 813. Os. 41, and the balance brought forward from 
last year £5,757. 10s. 8d. After deducting the dividend on prefer- 
ence shares, £137. 17s. 81., the balance standing to the credit of profit 
and loss account is £11 412. 13s, 4d. The directors recommend the 
payment of a dividend of 124 per cent. per annum on the ordinary 
share capital, which will absorb £5,000, leaving £6,412. 13s. 4d. to be 
carried forward. The Company's buildings, plants, tools, etc., have 
been augmented by £4,261. 17s. Id., which has been charged to 
capital, and due depreciation on same has been made, The mainten- 
ance of the works, plant, etc., has been well kept up et a cost of 
£799. 15s. lld., which has been paid for out of revenue. The 
retiring directors are Messre. L. W. Spratt and B. W. Hart, who, 
being eligible, offer themselves for re-election. 


NEW COMPANIES REGISTERED, 


Eleotrio Flash Lights, Limited.—Capital, £25,000. Objects: to 
acquire from B. Sherman, of 16 and 17, Devonshire-square, London, 
the benefit of certain existing inventions relating to electric flash- 
light advertising ; to adopt an agreement with the said vendor, and 
to carry on the business of advertising agents and contractors, elec- 
trical engineers, manufacturers of and dealers in all kinds of electrical 
machinery, fittings and appliances, etc. 

Zea Aro Lamp Company, Limited.—Oapital, £1,000. Object: 
to carry on the business of lamp manufacturers, suppliers of electric 
light, electricians, engineers, eto., and, in particular, to take over 
from E, G. Abrahams, of 2, Staple-inn, London, the benefit of certain 
inventions relating to arc lamps. Registered office: 2, Staple-inn, 


Holborn. 
Lien Registered. 


Anglo-Argentine Tramways Company, Limited, London, X C. 
Lien registered Jan. 23, for securing an annual sum of £71,060 during 
a period of 80 years, from Jan. 1, 1905, reducible in certain events to 
£70,€60 and £70,060, and interest on instalments in arrear (if any) ; 
holder: Oity of Buenos Ayres Tramways Company (1904), Limited ; 
secured by a floating charge on the net receipts of the entire under- 
taking, sfcer payment of 6 per cent. interest on an issue of 
debenture stock not exceeding £266,600, and current working 
expenses, 

————ÁÁ—— án 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Salamanca. The Municipality requires tenders for public electric 
lightiog. Tendera by March 14. 

Bucharest The Telegraph Department require 3,000 kilos of 
sulphate of copper. Tenders by March 7. 

Salford.--Tenders are required hy the Corporation for the alteration 
ol storsge batteries. Tenders by March 4. 

Oporto.—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

Leeds.—Tho Corporation require tenders for the complete equip- 
ment of two sub-stations. Teuders by March 14, 

Croydon.— Tenders for the annual supply of coal at the electricity 


1 for the year ending March 31, 1906, will close on Feb. 28 at 
a. Ri. 
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Barcelona.—The Municipality require tendera for are lighting of 
La barriada de San Gervasio de Cassolas. Tenders by March 15. 

Bucharest.—The Post and Telegraph Department require tenders 
for 13,000 kilos 3mm. bronze wire and 120 kilos soft 1:5mn. 
copper wire. 

Bucharest.—The Post and TE Department require tenders 
for 14,000 large, 8,000 medium, and 3.000 small insulators. Tenders 
by March 16. 

Fulham.—The Borough Council invite tenders for the supply of 
electrical stores for year ending March 31, 1906. Tenders by 4 p.m. 
on March 15. 

Plymouth.—The Corporation invite tendera for the supply of elec- 
tricity meters, transformers, aud cables (paper insulated). Tenders by 
March 18. See advertisement. 

Bucharest.—The Roumanian (ioverument Railways require tenders 
for telegraph poles as follows: 2,000 7m. long, 2,000 8m. ditto, and 
500 9m. ditto. "Tenders by March 10. 

King's Lynn.—The Corporation invite tenders for one 200-kw. 
steam dynamo, condenser, steam and other pipes. Tenders by 
28th inst. See advertisement in previous issue. 

Hull.—The Electric Lighting Committee invite tenders for the 
supply, etc., of mains and cables for 12 months. Tenders by 12 noon 
on March 1. See advertisement in previous issue. 

Iiford.—The Council require tenders for the annual contracts for 
the year ending March 31, 1906, for the electricity department. 
Tenders by Feb. 27. See advertisement in last issue. 

Stoke Newington.—The Oouncil invite tenders for the supply, 
delivery, and erection of sub-station plant and mains. Tenders by 
4 p.m. on March 8, See advertisement in previous issue. 

Liria.— The Municipality require tenders for installation of electrio 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Battersea.—The Council require tenders for the supply for one 
year from March 31 next of electricity meters, joint-boxes, carbons, 
coal, and oil stoves. Tenders by Feb. 27. 

Shoreditch.—The Oouncil invite tenders for their yearly contracts 
in the electricity works and other departments, Tenders by March 14. 
Full particulars in our advertisement columns. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, eto. Particulars (3e. Ad.) 
may be obtained from the Seoretary of the Mayor of that place. 

Madrid.—The Post and Telegraph Department, Calle de Carretas 10, 
-equire tenders for telephone and telegraph t estimated at 
35,5750 pesetas. Tenders by March 10. This includes 50 Morse 
receivers, 

Loweatoft.—The Corporation invite tenders for one water-tube 
boiler with superheater, brickwork settings, and accessories, together 
with the necessary pipework. Tenders by March 9. See advertisement 
in previous issue. 

Newport (Mon ).—Tenders are invited for the installation of elec- 
tric light, electric bells, and heating and hot-water apparatus in the 
new police station, Alexandra-road. Tenders to the Borough Engineer 
by 10 a.m. on March 2. 

Manchester.—The Tramways Committee of the Corporation invite 
tend. rs for the supply of cement, ebippmgs and broken stone, 
veterinary services, and general stores. Tenders by March 6. For 
full particulars see advertisement. 

Dax (Franoo).—Tenders are required for a concession to erect and 
Work electric lighting of the town for 35 years. Particulars may be 
Obtained from the Secreta 

des, France. Tenders by March 6. 

Great Western Railway.—The directors invite tenders for the 
supply, delivery, and erection of plant in connection with their elec- 
tricity generating etation at Park Royal and proposed sub-stations and 
distributing centres at various places. Tenders by March 13. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of (3) engine-room atores, (4) cables, (5) joint-boxes and joint. 
ing materials, (6) transformers, (7) meters, (8) oils, (9) incandescent 
electric lampe, carbons, and accessories, (10) iron castings. Tenders 

Madrid.— Der Compania Electrica Madrilena de Traccion propose to 
extend their electric tramways from the Barquillo-street to Olivide- 
paot. The concession for the works will be dealt with by the Publis 

orks Department, Madrid, April 2. Tenderers for same must deposit 
a guarantee of £96. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gietsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Newport (Mon.) — The Electricity and Tramways Committee invite 
‘tenders for 300-kw. contin uous-ourrent high-speed tramway generator 
(engines of enclosed type), 200-kw. continuous-current high-speed 
steam balancer (engines of enclosed type), boiler, switchboard, stores, 
etc, Tenders by March 5. See advertisement. 

Edinburgh.—The Corporation invite tenders for the annual 
supply of arc lamp carboos, cast-iron pivemeut and road boxes, 
electricity meters, house service fuse-boxes, earthenware trouxhiog for 
laying electricity cables on the solid system, bitumen, and arc lamp 
globes. Tendera by March 13. See advertisement. 

Glasgow.— The peed pius invite tenders for supplying and erect- 
ing electric light instellation, ete., required in the new central police 
office. Specifications and forms of tender may be had on application 
at the Office of Publie Works, City Chambers, 64, Cochrene-street, 
Tenders to the Town Clerk (Police Department) by 27th inst. 


to the Municipality of Dax, Province of 


Gloucester.—The Electricity Supply Committee invite tenders for 


three La: c shire boilers and accessories, one 600-kw. generating set 
and acess ries, ele trically-driven su:f ce-cordepsing plant to deal 
with 30,0001}. of steam per hour, steam, exhaust, feed, dr . in, con- 
densing water, and sunory p' pes, valves, etc., and an elec'rically- 
driven boiler feed pump, the whole bound up in one specification. 
Tenders by March 16. 


Sce advertisement. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 

ro forma contract is open to inspection by tenderers, and copies will 
supplied to applicants by the Council's agents, Messrs. John Pook 
and Oo., 63, enhall-street, E. O. Tenders by March 31, 1905. 

South Shields.—The Electricity Supply Department invite tendere 
for the supply, reheat and erection of the following plant: (Contract 
No. 67) one multitubular marine-type boiler, with chimney and mount- 
ings ; (68) two medinm-speed open-type vertical engines for two 550-kw, 
direct-current traction generators ; (69) two kw. direot-current 
traction generators; (70) traction switchboard ; tramways department— 
(Contract No. 4) electric tramcars, complete with '* Brill" trucks, for 
the Corporatior. Oopies of specifications, conditions, form of tender, 
also form of contract, can now be obtained from Mr. J. H. Cswthra. 
M. I. E. E., borough electrical engineer, South Shields, on payment of 
£2. 2s. for each contract, which sum will be returned on receipt of § 
bona fide tender for each contract. Tenders to Mr. J. Moore Hayton, 
town clerk, Court-buildings, South Shields, by noon on March 13. 

Johannesburg.—The Municipal Council are prepered to reoeive 
tenders for 100 electric tramcars, two electric water-cars, one five-ton 
travelling crane, one electrio car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, 8. W. Oopies of the specification may be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Oonsult- 
ing Engineers’ Offices in London, and may be obtained on payment of 
five guineas, which will be returned on ad of a bona fide tender. 
Duplicate copies of the specification may be bought for 10s. each (not 
returnable). Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 82, Victoria-street, London, 8.W., and must be received by 
them not later than March 6. The Council will not be responsible for 
any expenses incurred in tendering. 


RESULTS OF TENDERS. 


Hammersmith.—The Borough Council have accepted the tender cf 
the Western Electric Company, London, at £1.057. 5s., for cables, 


Islington —The Borough Couucil have accepted the tender of 
bile Graham-Morton and Oo. for the supply of an ash elevator, at 

112. 

Sheerness.—Messr3. Johnson aad Phillips have secured the con- 
tract from the Admiralty for two direct-current dynamos for the 
Sheerness Dockyard. 

Carlisle.—The Town Council have accapted the terme of the Tudor 
Accumulator Cumeany for the supply of a battery of 256 cells, type 
No. L.D. 13, at £725. 

Yarmouth —The following tenders have been recommended for 
accep'ance: Brush Electrical Engineering Company, tramcars £5,646, 
‘ lectrical overhead equipment £2,307; F. Dennis and Oo., railbonde, 
£480. 9s. 

Rochdale —The Cor poration have accepted the tender of the British 
Thomeon-Houston Company, Rugby, for high-teneion three-phiso 
swi chgear and extensions to the low-tension continuous current 
ewitchboarda, 

India. —The contract for supplyiog 10 passenger locomotives and 
tenders for service on the Iudian State Railways has heen placed with 
Messrs. Robt. Stephenson and Oo., Limited, of the Springfield 
Locomotive Works, Darlington, 


Bournemouth —The oontract for the extension of the Buurnemouth 
and Ohristchurch tramways has been let to J. G. White and Co., 
Limited, London. There are six miles of track and three of route, and 
the amount of the contract is £39,000. 


Bradford.—The Corporation have accepted the tender of Mesara. 
Bolckow, Vaughan, and Co., Limited, Middlesbrough, for supply aud 
delivery at Bradford of 400 tons of steel girder tramrails and 20 tons 
fishplates, for clectr:csl equipment of tramways. 


Neath.—The Ocrperation have accepted the tender of Messrs, 
Evershed and Viguoles for an Evershed'a ''Megger" testing set, 
arranged for 250 volts and reading up to 20 megulims, at £17, 5s. ; 
and that of the British Westinghouse Electric etc., Company, Man- 
chester, for wattmeters of 5, 10, 20, 40, 80, 120, 200, 400, und 800 
amperes, at £3. 5s., £3. 15s., £4. 10s., £5. 5s., £6. 6s, 27. de., 
£8. 8s., £10. 10:., und £15. 15s. respectively. 


Battersea.—The L'ghting Committee have accepted the tenders of 
Messre. J. Oswald and Son to purchase and remove the damaged gis 
lamp columns, old iron, etc., at the central electric geuera ing 
stallion, at 39s. per ton; Mess's. Baberck aud Wilcox, Limited, to 
supply aed fix three water tube boilers at the central elec'ric 
geuerating station similar to those already e-ected there and ti ted 
with chain grate stokere, at £5.600 ; and the National Boiler and 
the Geve-al 1 Company. Limi ed, to inspect aud test durir g 
S the three boilers referred to, for the sum of £8. 88. each 

oiler, 


Aberdeen.—The Corporation have decided to tske proceedings 
against the Suburban Tramways Company to recover £700 spant in the 
alteration of street levels, unless the matter is settled amicably, 
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BUSINESS NOTES. 


TRACTION. 


Porth. —The, work of reconstruction is now proceeding apace. 


5 Corporation have decided against advertisements on 
e Gars. 

Wellingborougb.. n hy 5 rA Council have 1 
lodge a petition agains emway Bill, the company not hav 
agreed to the amendments suggested by the Oounoil. P : 

Belfast.—The arbitration proceedings have been coneluded. The 
differences between the contractors and the workmen have been 
gettled, and the work of reconstruction has been resumed. 

Derby.—In addition to the Kedleston-road route, the Tramways 
Committee have decided to recommend the Council to proceed with an 
extension connecting the Pear Tree and Upper Dale-road routes. 


Leeds.—The Tramways Oommittee on Tuesday decided to adopt a 
uniform 1d. stage of two miles, to make dn experiment with 4d. fares 
on two more routes, and to grant farther concessions to workmen and 


children. 

Pontypridd.—Oolonel Druitt inspected the Treforest line last week 
on behalf of the Board of Trade. e trial trip is reported to have 
been very satisfactory, and it is expected that the line will be opened 
on March 6, 

Portsmouth.—The extension of the electric tramway on the 
Gosport side of Portsmouth Harbour is nearing completion. The 
intention is to ultimately connect this railway with Fareham, and 
afterwards with the light railway at Oosham. 

Stirling.—The whole question of acquiring the Stirling and Bridge 
of Allan Tram Company's system was discussed at the meeting of 
the Town Oouncil, who ultimately decided not to purchase at present, 
but to give every encouragement to private enterprise in providing an 
improved service to Bannockburn. 

Hastings —The Oorporation of Bexhill, the Bexhill Gas and Water 
Oompeny, and owners, lessees, and occupiers of property and rate- 
payérs in Hastings have given notice to the authorities at the Private 
Bill Office of the House of Lords that they intend to oppose the 
company’s Bill through its committee stage in the Upper House. 


Lowestoft. —A letter has been received by the Tramways Committee 
from Messers. Hawtayne and Zeden as to the construction of the East 
Anglian light railways from Lowestoft to Kessingland (the right of 
which the . has purchased), and the town olerk has been 
eom to that firm and ask the cost of advertising the con- 

on. 

Dundee.—It is reported that the experiments with top-covers have 
not turned out a success. The tramway men aro agitating for shorter 
hours. A sum of £1,000 is stated to have been lodged with the Oor- 

ration by the promoter of the Broughty Ferry tramway as security 

or the construction of the line, which is expected to be commenced in 
three months, 


Manchester.—It is reported thet the motor omnibuses to be used 
on Manchester suburban routes will be purchased in a few days. 
Members of the Tramways Committee visited the Olympia show, and 
it is understood that they sew a suitable type. It is anticipated that 
these omnibuses will be useful for runniog in suburban districts, with 
the ohject of feeding the tramway system. 

VV of the National Electric Construc- 
tion Oompeny have had an interview with the Linlithgowehire County 
Council and the Queensferry Town Council in reference to the pro- 
jected electric tramway from Edinburgh. The company intimated their 
willingness to also undertake an electric light installation for Queens- 
ferry if the authorities consented to the tramway. 


London United Tramways Co.—Another storm in a teapot 
occurred at the quarterly meeting of the Esling Town Oouncil, which 
has al distinguished itself by a somewhat frivolous attitude 
towards those noisy trams.” A letter of complaint was reocived from 
an inhabitant who offered to contribute towards the coet of proceed. 
ings, which were decided upon sgainst the rational advice tendered by 
Oouncillor Johnson. 


Erdington.—It is stated that the Urban District Oouncil, under 
the power they have acquired, propose to lay a tramway from the 
bottom of Gravelly-hill toa point just ond Ohester-road, on the 
main line to Sutton Ooldfield. The work be commenoed shortly, 
and when completed the lines will be leased to the City of Birmingham 
Tramways Company. The system will be linked up at the bottom of 
Gravelly-hill to the Aston tramways. 

Yarmonth.—The arbitration to decide the amount of consideration 
to be paid by the Yarmouth Oorporation to the Yarmouth and 
Gorleston Tramway Company for the compuleory acquisition of their 
undertaking was resumed and concluded on Saturday before Mr, 
Graham Harrie, Counsel stated at the opening of the Oourt that the 
amount of the valuation of the buildings and lend had been agreed at 
£2,600. Evidence on other matters was then tendered, and the 
arbitrator will deliver his award in due course.” 

Bath.—The Light Railway Commissioners held an enquiry last 
week into an application of the company for ssnotion to ex'eusions 
to Newton St. Lo and along Westgate-atreet, After hearing evidence, 
the Commissioners decided to disallow the second route, but they will 
recommend the Board of Trade to grant au order authorising the 
Newton St. Lo extension, subject to the settlement of clauses for the 
protection of the County Council. The Commissioners intimated that 
if the Bath Corporation, who have so far observed & neutra! attitude, 
decide in the future to favour the Westgate-street route, the Commis- 
sioners t reconsider their decision. In regard to this route a 
question of the width of the street was involved, 


had to deal with 


London County Council.—At the meeting of the Stoke Newington 
Borough Oouncil on Tuesday,-the Highways Committee reported the 
receipt of a lettter from the Shoreditch Borough Oouncil, enclosing a 
copy of the following resolutions paesed by that Oouncil—viz., '' (a) 
That tbe London Oounty Oouncil, the borough couacils north of the 
Thames, and the North Metropolitan Tramway Company. be requested 
to consider the possibility of adopting a system of automobile tram- 
cars driven by petrol or other engines, with a view to avoiding the 
heavy ex and immense public inconvenience and loes which will 
be caused by the construction of a conduit or overhead electrical 
eystem ; (b) that the London Oounty Council be requested to arrange 
with the North Metropolitan Tramway Oompavy for the trial of an 
experimental petrol or other motor tramcar concurrently with the 
horse trams —and asking this Oouncil to similarly approach the 
London O»unty Council on the matter. The committee recommended 
the Council to accede to the request. The Hampstead Borough Oourcil 
have also approved of this suggeation. 


North London Railway.—Presiding at the half.yearly meeting 
of this company last week, Lord Rathmore said that there were sev 
features in connection with the working of their line which made 
comparison in the matter of electrification with other lines impossible. 
In the first instance, the North London was free from the atmospheric 
conditions which had conduced to the electrification of other railways; 
then their railway had a considerable amount of mineral and goods 
traffic, whilst the other lines with which comparison had been made 
passenger traffic only. Many of the trains on the 
North London ran over lines of other railways, and until those com- 
panies adopted some uniform system of electrification it would be 
useless for the North London to electrify its line. Science had not 
spoken its last word on the subject of the moet economical manner of 
applying eleotricity to traction and from time to time great 
vances were being made, The electrification of their line would 
entail an enormous expenditure of money, i ive of the abandon. 
ment of the present rolling-stock, the loes from which had been esti- 
mated at half a million sterling, 


Glasgow.—On Tuesday Lord Balfour of Burleigh heard arguments 
in regard to the exercise by the Corporation of monning powers over 
a mile of track belonging to the Paisley Company. A short time sgo 
his Lordship issued an award, but the parties were not agreed upon 
the interpretation of it, in so far as concerned the question of the cost 
of the electrical energy for the running of the cars. y's pro- 
ceedings, which were held in private, were for the of ascer- 
taining his Lordship's determination as to whether the Corporation, 
in addition to their other working expenses, were to be allowed a 
sum to cover the cost of the electrical energy. Lord Balfour intimated 
that while he could not make any addition to the award in fixing the 
working expenses, which he previously allowed to the Oorporation, 
he hed intended that to those expenses should be added a sum to 
cover electrical energy. The committee in charge of the tramways 
provisional order have issued a circular letter letter to the 23 objecting 
petitioners intimating the abandonment of Clause 82 of the order, 
which asked that the tramways should be assessed on only one-fourth 
of their value. This step has been taken iu view of the proposal of 
the Government, intimated in the King's Speech, to amend the law of 
procedure in making valuations. 

Sunderland —The estimated income of the tramways for the year 
ending March 31, 1905, is £65,003, and the gross expenditure E40. 481. 
19s. 5 1., leaving a gross profit of £94 521. Os. 7d. It is proposed t3 
dispose of this as follows: reeerve fand for accidents, eto., £500; 
alterations to overhead equipment, £58. 11s. 21.; new machine tools, 
£62; interest, £9,357; depreciation and renewals fund (including 
sinking fund), £14,542 9« bd. Oompared with last year there is - 
increased revenue of £1,934. The cost of energy is put at £13,300, 
being an increase of £1,000, due to the Esst-end route. There is an 
increase of £700 for interest, and wages also represent an enlarged 
disbursement. The increase of £1,000 in the depreciation and renewal 
funds is due to a great extent to the Esst-end route. Out of the 
renewal fund the committee are paying for the new offices at the rate 
of £1.000 a year. The net loss on the Esst-end route was £950. At 
Tuesday's meeting of the committee this statement was unanimously 
ad p It was pointed out that the working expenses for the year 
would be about 6:599d. The estimate for the year ending March, 
1906. which was also submitted, showed an estimated net profit of 
£2,090, the receipts being put at £65,500, aud expenditure £63 410. 
The amount put down for power is £12,031, the working expenses 
being estimated at £38,910 altogether, which is £1.571 less than this 
year, and £2,592 more than last, while tor the compensation reserve 
fond £400 is set aside ; for interest, £9,500 ; and for depreciation ard 
renewsls fund (including sinking fund), £14,600. This estimate was 
also agreed to. 

Birmingham,—At a meeting of the Tramways Committee on 
Wednesdey, the scheme for the city, which has been approved by the 
Oouncil, was further considered in the light of suggestions and petitions 
presented for slight modification of it. In deference to a petition 
received from the Homa pathic Hospital it was decided to withdraw 
the E«sy-row line, and the committee also consented to reduce the line 
in Monument-road between Icknield Port-road and Great Tindal-street 
from a double to a single track. Mr. Baker, the manager, is to make 
representations to the Board of Trade on the new regulations 

rohibiting top-covers on lines with a 3ft. Gin. or less gauge. 

he Small Heath route, leased to the City of Birmingham Tramways 
Company, was inspected by Colonel Druitt last week on behalf of the 
Board of Trade, the work of e'ectrifioation having been completed. 
The inspector expressed himself as perfectly satisfied with the arrange- 
mente, and not only gave verbal consent for the electric service to run, 
but allowed a 8 of 12 miles an hour between the corner of Moat- 
row and Small Heath and Yardley. The company approached the 
Tramway Oommittee some time ago, and it was ultimately agreed that 
the Corporation should relay the tramways and bond the rails, the 
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company paying interest on the oost atthe rate of 15 per cent. per 
annum until the expiration of their lease. The company on their 
prt undertook to provide the electrical equipment and the cars. 

arious olanses were inserted in the 1 with regard to the 
purchase of the overhead apparatus and feeders at the conclusion of 
the lease, and also with jd to inter · running from the city to Yardley. 
and vice versa, It was one of the conditions of the agreement that 
the work of reconstructing the permanent way should be proceeded 
with as 5 The agreement was approved by the Oity 
Oouncil ut a s meeting on May 31 last year, and the reconstruc- 
tion of the permanent way was commenced in June by Mesers. Dick, 
Kerr, and Co., contractors, who undertook to complete the contract in 
15 weeks. Notwithstanding the fact that considerable difficulties had 
to be faced, snch as the lowering of the road under passae d Bridge, 
the levelling of the road, and the repaving of it in part with granite 
setts, in part with wood blocks, the work was actually completed in 
12 weeks, but owing to various difficulties there was some delay with the 
ov rhead equipment and cars, The mejor part of the overhead system 
has been installed on the span-wire system. It is expected that the 
line will be ready for in a day or two, when there will be 
through cars from Station-street to Yardley. 

Australia.—The New South Wales Railway Budget for Jan. 2 
contains sundry announcements in connection with the railways and 
tramways of the Oommonwealth. It is stated that arrangements are 
being made by the Victoria Railway Department to start the construc- 
tion of the Brightbn and St. Kilda electric tramway without delay. 
The Ohief Commissioner has undertaxen to start work on the proj ect 
at once. The legal documents embodying the guarantee of the two 
local councils interested are being drawn up, but the guarantee is 

ed as a mere matter of form, as the enhanced value which will 
be given to the Orown lands en route is expeoted to more than recoup 
the capital oost of the tramway. The Finance Committee of the 
Brighton Town Council recommended that the Council give the neces- 
sary guarantee of 4j per cent.,in corjanotion with the St. Kilds 
guarantee, on the «ost of the construction of the proposed electric 
tramway from St. Kilda to Brighton. The Mayor, in proposing that 
the guarantee be given, explained that the Council was not likely to 
be called upon to pay pigs If the eale of land at Elwood real 
£60.000, as expected, £27,000 of that amount would go to the Board 
of Land and Works, and £33,000 to the construction of the 
line This would cover the guarantee, ‘and 
line to Brighton Beach. The motion was carried. The 


traffic returns of the Melbourne Tramway and Omnibus Oompeny 
They show that the 


for the month of November have been issued. 
number of pa sangers carried was 4,412,385, being 135,564 more than 
in November, 1903. The receipts were £39,761, being £837 mera 
than in November, 1903. The mileage run was 779,221, be ing 6,529 
less than in November, 1903. From Jan. 1 to Nov. 30 
45,963,754 passen gers carried, the earnings were £414, 

train mileage run 8,482,846, For the five months ended Nov. 30 
1903, the revenue totalled £1,255.089; for the five months ended 
Nov. 30. 190%, the total was £1,410,167. The expired portion 
of the current financial year thus shows an increase of no less 


than £157,128 over the corresponding term of the previous 
F.gares taken out last year covered the period 


financial year. 

fiom July 1 to 
21, 258,881, a decrease of £54,668 over the corresponding 
of 1902. Notwithstanding this deficiency, the last financi 
owing to the heavy harvest, ended 


ec, 2, for which the revenue smounted to 
rtion 
year, 


promises to prove as prosperous as 1903-1904, even when considerable 
99 is made for the prospective falling off in the grain yield. 
On the New South Wales loan estimates, which have been passed by 
Parliament, are the following items in connection with railways and 
tramways: For railways, £250,000; being £110,000 for rolling-stock, 
to meet additional traffio requirements ; £80,000 for additions to 
railway lines, buildings, and for other purposes; £50,000 to further 
improvements of graues; and £10, 
Penrith Viaduct—!urther sum. For tramways, £95,000 ; being £65,000 
for additions to lines, workshops, and buildings, and for other purposes, 
to meet the requirements of traffic ; and £30,000 for rolling-stock to 
meet traffic congestion in certain directions, The following amounts 
were also voted for the railway and tramway construction : ways, 
£222,883 ; being £18,000 for Narrabri to Walgett, with branch to 
Oollarendabri—farther sum ; £2,300 fer Cobar Mines Railway (Land) 
farther sum; and £202,683 to recoup Oity Railway extension and 
Sydney Central Station votes, on account of ,the following services 
shares thereto—viz.: 222,583 for new cemetery, Le Perouse—laying- 
out, re- erection of headstones, and other works; £15,000 for Prince 
of Wales's Hotel—erection ; and £165,000 for surplus lands, Central 
Station approaches. A sum not exceeding £14,248 for tramway con- 
struction — tramways erally—to recoup City Railway extension 
and Sydney Central Station votes—tramways into Central Station. 
The South Australian Government, it is reported, intend to lose no 
time in seeking to put into operation the Tramways Act passed daring 
last session. Preliminary arrangements are being made to secure the 

over all existing tramway companies as provided by the new 
law, aud at the earliest possible date the Government will invite tenders 
for taking over the lines and converting them to electric traction in 
terms cf the Act. Ministers are sanguine that satiefactory tenders will 
be fortbcomieg, and in this view they are supported by the Adelaide 
K a of more than one company interested in such under- 
takinge. Eoquiries have beeu made by several electric traction firms, 
and copies uf the Act forwarded to the head offices in order to facilitate 
the preparation of tenders. The tramways companies of this Stats are 
in receipt of a letter from the Government which is the outcome of 
conferences that have taken place between the Premier and the solicitor 
for the companies. The Government invite the companies to confer 


ppd agree upon a price they are prepared to accept for their properties, 


extend the 


there were 
and the 


the best on record with à 


total revenue of 23, 488, 140. As the harvest traffic of the present 
finsnojal year will start with a handsome credit balance, the year 


towards the duplication of 


If the amount should be what the Government consider reasonable, 
the and delay that would be caused by arbitration may be 
avoided. [i 


is understood that the directors of the various companies 


will meet at an early date and agree to act together in the negotia- 
tions with the Government. As soon as the option of purchase has 
been secured at a price agreed upon, the Government intend to call for 


tenders. 


LIGHTING AND GENERAL. 
Bath.—The Oity Oounsil will apply for a loan of £10,000 for 


electric supply extensions. 

Dundee, —No ent has yet been made with regerd to the 
site for the new electric power station. 

Bishop's Stertferd.—The Urban District Oouncil are still discuss- 
ing the transfer of their electric lighting order. 

Grantham.—<An electrical exhibition, promoted by the Urban 
Electric Supply Company, is being held in the Wharf-road hall. 

Leith.—The estimates for plant in connection with the extension of 
the electric lighting station have been remitted to the engineer for 
report. 

Seuthmolton.—The District Council have sanctioned the overhead 
telegraph extension to Rackenford, subject to the approval of their 


surveyor. 
^ Edinburgh.—The number of lamps applied for from Jan. 20 to 
Feb, 9 was as follows : lighting, 1,758 ; power, 1,425 ; and heeting, 
408—in all, 5,591 of 8 o. p. : 

Bradford.—<An expert is to be appointed to report in connection 
with e propose extensions estimated to cost from £35,000 to £40, 000, 
and on the plant generally. 

Plymouth.—The Spanon have reduced the charge for power 
fiom 34d. to 24., and have made other concessions to the users of 
current for power purposes, 

Galashiels.—The Town Oouncil have resolved that an sgreement 
be entered into with a company to carry out the installation and 
supplying of electric light to the town. 

Southend.—The gross profits on the Oorporation eleotrio light 
undertaking last year were £3,806. After meeting interest and instal. 
ment charges, 2358 was devoted to the relief of the rate a. 

Calcutta Electric Supply Co.—The number of units delivered to 
consumers during the four weeks ending Jan. 27, 1905, was 199,988, 
compared with 124 324 in the corresponding four weeks of the preced- 


ing year. 

Western Telegraph Co.—The directors have declared an interim 
dividend, peyable on March 25, of 38. per share, or at the rate of 
6 per cent. per annum (free of income tax) for the quarter ended 
Dec. 31. 1904, 

Sir John Case Technical Institute. —The Science Students’ Asso- 
ciation paid a visit on Saturday to the works of the Metropolitan Electrio 
Supply Company at Willesden, Mesers. Hayes and Bedbrooke von. 
ducted the party. 

Swinton.—-The Swinton and Pendlebury District Oouncil intend to 
apply for sanction to a loan of 26.900 for purposes of electricity suppl 
to the district, as to which an egreement was recently conoluded with 
the Lanesshire Eleotric Power C mpany. 

Parliament —Among the Bills read a second time on Tuesday 
were the Administrative Oounty of London and District Electric 
Power Company Bill, Alexander Park and Palace Bill, and the East 
London and Lower Thames Electric Power Bill, 

W. T. Henley's Telegraph Works Co.—The directors have 
decided to recommend a dividend for the year ending Deo. 31, 1904, 
on the 0 shares of 15 per oent., lees income tax, including the 
interim dividend of 5 per cent. paid Sept. 1 last. 

Stoke Newington.—Arrangements have been made with the 
Islington Borough Oouncil for the supply of electrical energy in bulk 
to enable the Stoke Newington Oouucil to supply current to the 
premises at the corner of B and Seven Sisters roads. 


Wainwright Bres.—We understand that this fi whioh have 
branches at Pritchard-street, Saville-street, and Oxford.street, Map. 
chester, have opened an electrical department in charge of 8. B. 
Wainwright, who has had many years’ experience in that direction. 


Sligo.— We understand that the Oorporation have granted the 
app enn of Messrs. P. A. M’Hugh, M.P., E. Foley, and J. P, 

iggins to ereot poles and lay mains in or on the streets and roads in 
connection with electric lighting and the distribution of eleotzio powcr 
in the borough. 

Horsham.—It has been decided to apply for sanction to borrow 
£4,600 for electric lighting purposes, to cover £3,100 (coat of new 
feeders and steam balancer), £400 for free wiring purposes, and £1,000 
for the cost of various extensions already carried out, but not included 
in the previous schemes. 

Portsmouth.—The Telephone Committee are unable to comply 
with most of the new applications that are coming in so steadily, 
and on Wedneeday the consulting engineer’s (Mr. Bennett) plans and 
estimates were approved for extensions in town and country, and will 
be sent to the Local Government Board for sanotion. 


Paddington.—<An electrical exhibition which is being organised by 
the Metropolitan Electric Supp'y Com pany at the Qu«en's.road B. ha, 
Bayswater, we sre informed, has met with a most gratifying re. po s) 
from the electrical trade, and that practically the whole of the space 
has W been allotted. Attractiveness as well as instruction is the 
motto, 

Dalkeith.—The Electric Supply Corporation, Limited, haveasked the 
Oouncil to substitute a definite schedule of e and putting 
out the lamps, and to calculate the amount of ty consumed from 
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that enhedule, instead of bv meter. The Council declined to accede to 
the request, and arrangements are teing made to fit meters for the 
stre-t lampe. 

Bournemouth. —The roig members of the Oouncil have beer 
appointed a c-mmittee to consider and report upon all matters which 
were referred to the Telephone Committee, dissolved by the Oounoil o: 
Deo. 6 laet: Aldermen Abbott, Burden, Lawson, Parsons; Oounoillar- 
Banks, Eloork, Evans, Hawkes, W. E. Hutobine, Minty, Jolliffe 
Wilson, and Youngman. mE 

Wimborne.—The Bournemouth and Poole Electricity Supply 
Oompavy have informed the Council that they do not intend to place 
any overhead wires in connection with the proposed supply of elec- 
tricity in Wimborne and district. The Council had previ..usly deoid.d 
to withhold their consent beoause they were under tho impression 
thet the company intended to do so. 3 | 

Barnstaple.—The mayor's financial statement in regard to working 
the municipal electrical undertaking for the year ending Jan. 28. 
1905. shows a total expenditure of £1,958. the income, including 
£128 shares in hand, was £35 540. This gives a surplus of £1,582. 
from which must be deducted £1,200 intereet on mortgege debt and 
repayment of principal, leaving a net surplus of £291. 

East London and Lower Thames Electric Power Bill.—This 
Bill has passed Mr. Osmpion, senior examiner of Standing Orders. I: 
provides for the incorporation of a company with a capital of £2,200,C00 
to supply electricsl energy throughout Hackney, Bethnal Green, 
Stepney, Poplar, Deptford, Woolwich, Greenwich, aad Bermondeey, 
county borough of West Ham, and a large part of the county ot 

tex. | 

Lowestoft.—There are now connected to the mains 578 consumers 
representing 29,903 8-c.p. lamps. Daring January five new consumere 
were connected representing 708 8-c.p. lamps. The agreement with 
the railway company with reference to the new cables under the 
harbour (which is almost similar to the existing agreement) has 
been approved by the Town Oouncil, sutject to the approval of 
the engineer, 


—The last report of the Electricity and Lighting 
Committee shows that the premises of 16 additional consumers, repre- 
senting a maximum of 866 8.0. p. lamps, have been connected to the 
mains; that 12 consumere have been disconnected ; and that the 
present number of consumers taking current from the maine is 1 541. 
Advertisements are to be issued inviting tenders for the erection of the 
boiler-house extension, so soon as the quantities are ready. 


Keighley, — New plant is required at the electricity works at a cost 
of £4,480, as the present plant is not sufficient ret er ve in case of a break - 
down. The ou'put of the works during the currenc year will, it is 
estimated, amc unt to 360,000 units, and the proposed new plant wonld 
give an increased generating power of 200 kw.. and would increase the 
revenue-earning vspacity of the works by 45 per cent., while the 
capital charges would b» iacreased by oaly about 22 per oant. 

Walsall —The Electricity Committee's annual state ment of accounts 
shows a net profit, after payment of interest and siokiog fund, of 
£1,C60, as compared with £313 in the previous year. This sum is to 
be carried to the reserve. jund. This is a very satisfactory result, seeing 
that the price of current had been reduced from 61. to 4d. per unit to 
the publiv and from 2d. to 14d. to the tramway undertaking. Electric 
mains are to b» extended at a total estimated cost of £1,855. 


Stock Exchange.—Applicitions have been mace to the Stock 
Exchange Committee to appcint a special settling day in and to grant 
a quotation to Baker-street and Waterloo Railway Company's scrip 
certificates to bearer (fully and partly paid) for £500,000 4 per cent. 
perpetual debenture stock, The committee has also been asked to 
allow Metropolitan District Rsillwey Company's farther issue of 
£200 000 4 per cent. perpetual debenture stock, 1903, to be quoted in 
the official lut. l 

Devonport. —The Electric Power Committee have decided to instal 
electricity in the free public library at a cost of £84, and also to 
allow a sub-committee to deal with the qaestion of extending the main 
to Argaum Villas, Stoke, and with the application frem the Admiralty 
for an estimate of the cost of lighting the eastern pa't of the Royal 
Albert Hospital. The Local Government Board have declined to allow 
repayment of the loan recently sanctioned for extending the electricity 
works to cover a longer period than 21 years. 

St. Marylebone.—The Chairman of the Finance Oommittee was 
asked from what fund the interest on the electric light loan would be 
peid, or whether it was suggested that they should have a suspense 
account ; also why there was no statement of the smount of money 
which would have to be provided by the Oouacil when it took up the 
Bill. Oouncillor Leaf, in reply, said the question of the interest on 
the Bills would come up under the Finance Committee's estimate next 
fortnight. The auditor would decided the legality of the pay ment. 


Dartmouth.—Elaborate arrangements are being made for the elec- 
trical exhibition to which we referred in a previous issue. We note 
that electricity is well supported considering the siza of the town, 
which has only 6 679 inhavitante. In the firet three months 2 400 
8-c.p. lamps were connected with the mains, and sino» then they 
inwessed to Dac. 51 last to 10,505. The power used aggregates to 
35 h. p., being used for drawing railway trucks to coal ships, and 
driving wood-working, forge-blowing, organ - blowing, pumping, and 
engineering machinery. 

Mansfield.— Extra staff will be needed at the works when the 
tramways supply commences, The charges from March 31 will be as 
follows: For lighting—7d. per unit for any quantity of electrics} 
energy used during each quarter not exceeding the equivalent of 100 
hours of supply at the maximum demand, and 1d. per unit for any 

uantity used during each quarter in excess of the above. For power— 

. per unit for any quantity of electrical energy used during each 
quarter not exoeeding the equivalent of 100 hours of supply at the 
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maximum demand, Id. per unit for any quantity used during each 
quarter in exoess of the above. 


Ealing.— The account for the nine months ending December shows 
« profit desi ite the reduction of ld. per unit in price charged. The 
Hanwell District Council have asked whe'her the Esling Town Council 
would be willing to supply Hanwell with current, and, if 80. on what 
‘erms? Farther coneideration of the letter hes bean deferred. The 
Council have decided to join the Shoreditch and Hampstead combina- 
tions for the purpose of jointly opposing the Administrative County of 
London and the Metropolitan Electnc Supply Company's (Various 
Powers) Bills respectively. 

Cleckheaton.—From the last accounts of the electric lighting and 
refuse destructor worke, it appears that £22 653 has been borrowed 
and £24.600 expended on the former account, but that on the latter 
account (for which £7.560 had been authorised) there remains an 
unexpended balance of £1,936. A sum of £1,600 has been trans. 
ferred from the destructor to the electricity loan account. The eleo- 
tricity revanue acoount shows expenditure £4,331, income £3 581, 
loss £800. Thechairman of the committee and the electrical engineer 
have been requested to present a report to the next meeting on a 
revision of charges for current. 


Walton-on-Thames.—The Walton Ward Committee have elected 
Mr. Miskin as chairman. The ward committees, at the last Urban 
Distriot Council meeting, recommended, after correspondence with the 
Edmundaon’s Electricity Corporation, that one arc lamp be erected in 
each ward, and that the remainder of the free power for the current 
year be taken in Nerngt lampe. It was left to the Walton and Hersham 
Ward Committees to decide ss to the position and power of their 
share of the lamps, according to rateable value. After discussion the 
substitution of Nernst for the proposed arc lamps was sgreed to, and 
the report, thus amended, was approved. | 


Aberdeen.—Mr. J. B. Hegarty, postmaster, presided on Saturday 
evening at the annual presentation of prizes under the auspices of the 
Aberdeen branch of the Telegraph Messengers’ Institute, at which 
there was a large attendance of the lads and their parents and friends. 
Beilie Esslemont, in presenting the awards to the boys, said there were 
about 100 messengers employed in the telegraph department at Aber- 
deen. Last year the number of ordinary telegrams delivered amounted 
to 554,194; and, in addition to that, there were 185 758 Press 
messages, making a grand total of 673,772. A competition in drill 
took place in the oourse of the eveniog, and the jndge, Lieutenant 
Roberteon, V. O., awarded the priz: to E team. — The Scotsman. 


Chester — The Chester electrical eogineer has presented a report to 
his committee on the subject ef public lighting in tbe city, The 
following epitome hss appeared in the Chester Chronicle: '' The 
increased cost of public lighting by electiicity as compared with gas 
is due to the improved lighting of the thoroughfares. Ia practically 
every case where gas has given place to electric lightiog, either arc 
lampe are erected in place of two or three lampe, or more incan- 
descent electric lamps have been erected in place of the gas lamp 
abolished. Since March, 1903, 57 arc and 115 incandescent electric 
lampe have been erected at an annual cost of £800, ss compared 
with 110 gas lampe disconnected, at an annual cost of A 
being an inoressed expenditure (in about two years) of £470. 
When it is realised that the aggregate candle-power of these 
electio lampe is about 38,540, and costs a bout 494d. per 
candle-power per annum as compared with the ges lamps giving 
about 2,920 o.p. at about 28ʻ08d. per candle power per annum, it 
hardiy appears possible that there can be two opinions as to whether 
the citizane get value for the cost of the additional lighting. The 
charges for publio electric lampe are based on eech lamp barniog 5,644 
hours per annum—viz., each open type aro burning all night £19, 
each open type burning half.night £10, each enclosed aro burning all 
night £13. 10s., each enclosed arc burning half-night £8, each 16 o. p. 
incandescent £2. 17e. 91., and for public 4ft. gas burner on the seme 
basis per annum £2 14s, 6d. The charges per candle-power per 
annum for the different kinds of lamps are—(1) electric: 1,000.c. p. 
aro lamps 466d., 600c.p. arc lamps 6°4d., 70-c.p. Nernst 
lamps 19 8d., 16-c.p. incandescent 43 Ód.; (2) Gas: 13˙0. p. (Aft.) 
burner 60‘3d. It may interest the committee to know that 
recently the Manchester Corporation went very deeply into the 
question of public lighting by the most modern and improved 
systems of and electricity, and in each instance electricity 
came out espost Auother valuable and interesting report 
is that of the city surveyor of Westminster. There are 1.105 
electio lamps and 2,076 gas lampe on the thoroughfares of West. 
miaster, and the lighting by electricity is considerably cheaper than 
by ges. The average income per unit supplied to public lamps for the 


year ending March, 1904, is 1:755d., ae compared with private con- 
sumers 3·9d., and tramways 1 75d. Comparing the public lighting 


accounts (gas and electric tog»ther) for the last nine months with 
the corresponding period of last year, there ie an increased expendi. 
ture of £208 18s. There are a number of circuits which do not 
contain the fall number of lampe, and in oonsequenc: of resistances 
which have to be used there is a waste of energy; these circuits 
might be completed with advantage to the public lightiog and the 
electricity department, at no v-ry considerable cost, ag there are a few 
lamp columns and accessories ou hand which are quite suitable for the 
purpose. 

Bexhill. —Àn electrical exhibition is now being held at the Kursaal 
b; the Boreugh Council, and wli remain open und Seurday, A 
very special feature ie being made of electric heating and cooking. An 
tlectiic kitchen is fitted up, and lunches and dinuers are being pre- 
ps red and served daily st popular prises. The Cour eil is arrauging 
to hire out the various cooking utensile, and, we are informed that, 
judging by the interest taken by the public in the electric kitchen, 
this move promises to substantially increase the day load. A number 
of engineers from neighbouring towns vigited the exhibition yesterday, 
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and were entertained by the Mayor Earl de la Warr) at an electrically- 
cooked luncheon. During the time of the exhibition the Kurssal is 
being lighted at intervals and alternately by incandescent lamps, arc 
lampe, and Nernst lampe, thus illustrating the different systems of 
electric lighting. Demonstrations of the power of electric search] gts 
across the channel take place every night and attract large numbers. 


Richmond.—It appears that st the interview of the depu ation 
with the Postmaster-General, Councillor Ohancellor pointed cut that, 
although the amenities of the borough had been preserved from being 
spoiled by the erection of telegraph and telephone poles, it had or ly 
been done at an expense of £120, and that it was hoped that, having 
regard to the large expense incurred in preserviog the view from Rich- 
mond Hill and the particular smenities of the borcugh, the Post- 
master-General would avoid sanotioning the ereotion of poles in this 
unique suburban district, and that all necessary wires wou'd be placed 
underground without expense to the borough. The Postmaster-General 
assured the deputation that he would do his best to facilitate the 
preservation of places of natural beauty where this could be done by 
taking a longer route for the wires, but it was impossible to pacs long 
trunk telephone wires underground, as their efficiency would thereby 
be destroyed. He also promised to carefully consider any representa- 
tions e to him. 

London Gazette.—The psrinership between Howard Marryat and 
Harry Alexander Place, carrying on business as electrical engineers at 
28, Hatton-garden, London, E. O., has been dissolved by mutual 
content, The partnership between George Edward Vint and Maul tee 
Edgar Moss Vint, carrying on business as electrical engineers at 92, 
Rasholme-road, Manchester, hss been dissolved, The partners h p 
between John Boutch and Oolin Bell Heavieide, electrical aud 
mechanical engineers, Neville-street, Newoastle-on- Tyne, has been die- 
solved by mutal coasent. A first and final dividend of 413 d. in the € 
has been declared in the estate of Thomas Williams, eieotrical engi- 
neer, 54, Bridge-street, Llandaff, Glamorgan. Arthur Francis Whinney 
(with a committee of inspection), 32, Old Jewry, London, E. O., has 
been appointed liquidator in the estate of the Sir Hiram Mexim Elec- 
trical and Ebgineerinpg Company, Limited, 44, Gillingham street, 
Westminster. 'lhe partnership between George Brearley, Joseph 
Hoi rox, and James Bertram Horrox, carrying on basiness as mechanical 
and electrical engineers at 90, Back George-street, Manchts‘er, has 
been dissolved by mutual consent. 

Kingston.—Oouncilor Francis, in moving the approval of the 
Lighting Oommittee's minutes at the last Town Oouuoil meeting, 
referred to the working of the change in the method of charging for 
the light, which tock «ílect just about a year ago. He said it was 
estimated that the alteration woald coet them the first year some £700, 
and, as a matter of fact, they had received £650 lees from their old 
customers, which was a very close estimate, upon which the engineer 
was to be congratulated. The undertaking had th wn a very good 
expansion, and the money so lost had been ma ie good by the increased 
number of units sold. Bat it hui to be borne in mind that there were 
larger capital charges to face this year, and he did not wish to convey 
the ides that the whole of that additional receipt was in the nature cf 
increased profit, Ocuncillor Sprunt said most of the £650 they had 
lost had gone to benefit their good customers, and what the committee 
hoped for was actually happening—they were greatly increasing their 
use of the light. Private houses in the town were now getting their 
light at 44d. per unit instead of 6d. as formerly. 

Surbitom.—The following details of the position of affsirs in regard to 
the electric lighting undertaking were laid before the last District Council 
meeting: On Oct. 31 last it was found neceseary for the first time to 
run both the 100-kw. engines which comprise the first plant, and after 
that date they were run together es ch night, excepting on Sundays and 
Wednesdays. The new 220-kw. plant was installed early in December, 
and put into permanent work on the 20th of that month, and it had 
taken the load every night since then. The highest load recoded was 
138 kw. The full capacity of the station, allowing for the possibility 
of the failure of any one of the engines, was 220 kw., and it might, 
therefore, be considered that there was at present-s margin in hand of 
80 kw. The total number of lamps now fixed was 13,000 of 8 c.p., 
and it was estimated that by the end of the year the total would increase 
to 17,800 lampe, and that the maximum load would then be 180 kw. 
This in of 40 kw. would serve for & second winter, but it was 
certain that an extension of the works wonld be r«quired by the 
autumn of 1907. Thie extension would cost about £7,500. It was 
evident that if a supply was given to the Dittons the enlargement of 
the plant would, in all probability, become necessary 12 months 
ooner. 

West Ham.—The expenditure of the electricity department 
during the year ended March, 1904, amounted to £83,342, chiefly 
upon the completion of the new generating station buildings and 
equipment at Oanning Town. This made the total capital expendi- 
tare £268,511. The tramways took 23,740 units. The net result of 
the year's working is a deficiency of £3,788, partly owing to the dis. 
organisation of the supply while the transfer to the new station was 
made. The expenses of generstion, distribution, public lempe, renta, 
management, etc., were £20,647, and the ir come was £30 564, made 
up as follows: Energy sold for public lghting, £3,096 ; private lighting, 
1,602,829 units at rates ranging from 7d. to 2d. (over a million at the 
latter figure), £25,001 ; power supply, 121 309 units at from 53. to 1d., 
£1,514 ; traction supply, £210 ; special lighting for artisans’ dwell. 

£246 ; received in respect of hire purchase and hire of motors 
and installations, £185; and sundry other amounts from meter rents 
and wiring and fittings. The gross profit thug figures at £9,817, and 
there is a further receipt of £44 in respect of arc lamp columns, 
making £9,861. On the other side of the net revenue account, 
however, repayment of loans receives £3,168, interest on loans receives 
£2,609, and interest (£2,020) is paid on the bank overdraft; also 
redemption and extinction of stock requires £1,8(8, and interest on 
Corporation stock another £4,045, thus making a net deficiency of 


£3,788, which is carried to the appropriation account. As this fund 
already had £1,689 to its credit, the deficiency at March 1904, thus 
became reduced to £2099. There is a reeerve fund from previous 
years of £1,740. 


Metropolitan Power Bills.—Reporting on the Electric Power 
Buls now before Parliament, the Parliamentary Committee of the 
London County Council stated on Tuesday that in their opinion the 
proposals in respect of which powers were sought were such as to con- 
stitute a serious menace to existing and future municipal electrical 
supply undertakings, and they were tully persuaded that the magnitude 
of the proposals, the overlapping powers sought, and the general reversal 
of the conditions now applyiog to London, left the Cooncil no alterna- 
tive but to oppose the Bills. Whilst the object aimed at by the pro- 
moters of the two new companies might not be to establish a monopoly, 
it must inevitably result in this, aud the existing companies had 
introduced Bills, mainly, it would appear, in self-defence. It was 
obvious that a supply of electricity for power purposes and also for the 
lighting of premises supplied with power could leave in the hands of 
the existing authorities the residue of the custom only. They proposed 
reporting further on the matter at a later date, and in the meantime 

ectitions on behalf of the Council were being presented against the 

ills, The eommittee, after reviewing the circumstances existing 
at present in Loadon uuder the Electric Lighting Acts and the 
Oouncil's action in connection with the matter, state that they | 
desire to direct special attention to the general principle to which the 
Bills seek to give effsot—viz that in the opinion of the promoters, 
electrical energy can be more economically produced aud transmitted 
by means of a large undertaking sopplying over a much wider area 
than was perhans thought necessary when the Electric Lighting Acte 
of 1882 and 1888 were , and on the faith of which enormous 
capital has been expended. This view has slrea1y bren adopted by th» 
Westminster and S;. Jamee's Companies and aleo by the Kensington 
and Notting Hill Oompinies, which take a large portion of their 
supplies from two stations established to supply in each case two 
companies. Out of many soggestions which they have considered, they 
say that the three most practicable seem to be—(a) that such companies 
as supply in bulk sbould be placed on a slidiog scale of price and 
dividend, avd that powers of purchase be given to the Council with 
regard to these oa lines similar to those leid down by the Electric 
Lighting Acta, (b) that the Council itte f ehould be the authority for 
generatiug electricity in bulk in London ; or (c) that some arrangement 
should be arrived at between the existing compapi s, satisfactory to 
the Council and the borough councils, with the bj ot of sesuring a 
supply of electricity to London consumers upon the most economical 
basis, They recommended that the action taken by the Parlia- 
mentary Oommittee, as explained in the above report, in 
connection with the Supply and Power Bills introduced into 
Parliament in the session of 1905. be approved. The Council 
pestponed  dis:ussion of the rep rt, and the sime will be 
brought up for discussion again ou Feb, 28. Prastically each of the 
eight London Bills is opposiug all the o hers. There are over 100 
posure against the Administrative County of London and District 

lec'ric Power Compsny’s mea ute, among the petitioners beiag the 
Metropolitan Water Board and the Oity Corporation. A further six 

etitiong have been lodged sgsiust the Bill of the Oentral Electric 

apply Gompavy, nung the petitioners being the Oity Corpora tion 
and the Londoa Ooanty Council. The Oounty of London Electric 
Supply Bill will be opposed by the Metropolitan Water Board, 
the City Corporation, the London Oounty Oounoil, and others, 
Thirteen further petitions have now been lo?gsd aysiast the East 
London and Lower Thames Electric Power Bui. The Metropolitan 
Electric Supply Company's (Various Powers) Bill is to be opposed by 
the Oounty of London Electric Sapply O.mpany, the London County 
Count eil, St. James's and Pall Mall Electric Supply Company., and 
others, Against the North Metropolitan E'eotric Power Supply Bill a 
farther batch of 12 petitions has been received. 


PROVISIONAL PATENTS, 1905. 


Fes. 13. 

2888. An improvement in electrical trolley heads with wiro» 
finding apparatus attached. John Thomas Oherry and 
Edward Henry Olive, 2, Bedford-park, Plymouth. 

2890. Improvoments in apparatus for electrically operating 
gas - valves. Herbert Soott, Marchfield, Wilmer-drive, 
Bradford. 

$894. An improved electric lampholder with leoking device 
te prevent the withdrawal of a lamp therefrom. 
Hugo Hirt and Henry Bevis, 71, Qaeen Victoris.street, 
London. 

2908. Improvements in and relating to telephone switch- 
board conneotions, Robert Mclean, Telephone Housc, 
Brock - road, St. Sampson'e, Guernsey. 

2918. Improvements in and relating to dynames and the liko. 
Charles Authony Vandervoll aud William Henry Wardon 
Proctor, 1, Queen Victoria-atreet, London. 

2919. Improvements in and relating to devices for controlling 
electric ourrents. Claude William Atkinson, 1, Qaeou 
Victoria-street, London. 

2920. Improvements in electric switches and resistances, 
Edmund Garside, 1, Qaeen Victoria-street, Londen. 

2934, Improvements in temperature compensating device for 
thermo-clectric measuring instruments, William Henry 
Bristol, 25, Southampton-buildings, Ohancery-lane, London, 
(Complete specification.) i 
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2939. 
2940. 


2944 


3125, 


0139. 


3155. 


9157. 
3166. 


3171. 


3177. 


Improvements in electric incandescence lamp fittings. 
Frank West Suter, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete speuitication.) 

Improvements in electrio switches. David Garbutt 
Pinkuey und Howard Melville Rootham, 82, Mark-lane, 
London. 

Improvements in and relating to transformers. 
O.walio de Fara, 7, Southampton-buildings, Chavoery- 
lane, London. (Date applied for under Pateats Act, 1901, 
Feb. 20, 1903, being date of application in France.) (Com- 
plete specitivation. ) 

An electric light maximum demand alarm relay. 
George Ostavius Wills, 502. Romtord-road, Forest Gate, 
London, (Oomplete specification. ) 


. Improvements in Jiao selectors for telephones and like 


systems. Paul Hardeg u, 7. Soutnampton-buildings, Ohan- 
cery-laue, L ndor. (Complete specification.) 
FRB 14. 


Improved ironing machine with electrically-controlled 


pressure. Albert Ernest H«ckiog and John Pycroft, 11, 
Burlington-chambers, Naw-street, Birmingham. 

Improvements in electrical tramway oonduit systems. 
Aubrey Llewellyn Ooventry Fell and John Hall Rider, 
303, Camberwell New-road, London. | 

An improved electrical insulating material Joseph 
Devonport Finney Andrews, 2, Park.avenue, Kast Sheen, 
London, 

Automatic electric early morning waiter. George James 
Gray, 151, Capstone- road, Bournemouth. 

Combined electric couplisg and two-way plug. Harold 
Stokes, 25, Ringmer-avenue, Falbam, London. 

Improvements in electric signalling apparatus. Evershed 
and Vignoles, Limited, and Sydney Evershed, 1, (jaeen 
Victoria - street, London. 

Improvements in lightning arresters. The British 
Thomson-Houston Company, Limited, 83, Caunop.street, 
London. (The General Electric Company, United States ) 

Improvements in protective devices for electric circuits. 
The Bntish Thomson - Houston Oompeny, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in combined switches and fuses, Arthur 
John Fuller, 13, Ohipstead-street, Fulham, London. 

Fx». 15. 

Improvements in or relating to electric motor starters. 
Frederick John Jones, 104, Oolmore-row, Birmingham. 

An improved lifeguard for eleotric tramway cars and 
similar vehicles. Samuel Robert Cameron, 22, Withington- 
street, Oheetham Hill, Manchester. 

Improvements in dynamo-electric machines and motors. 
Wilfrid Robert Vernet Marshall, Torrieburo, Barnes, Surrey. 

Improvements in the construction of dynamo - electric 
machines aud electric motors. Edmund Scott Gustave 
Rees, Prince’s-chambers. Wolverhampton. 

An improved X-ray tube for use with alternate or 
unidirectional currents. Alfred Oharles Ooesor, 54, 
Farringdon-road, London. 

Improvements in and relating to eleotrio motors and 
dynamo-electrio machines. Vickers, Sone, aod Maxim, 
Limited, and Alfred David Williamson, 7, Southampton- 
buildings, Obancery-Jaue, London. 

Improvements in or relating to the control of electric 
motors. William Geipel and Frederick Montsgue Townsend 
Linge, 46, Lincoln's-inn-fielde, London. (Oomplete specifica- 
tion.) 


8183. Automatic regulating apparatus for electrical installa- 


$184. Improvements in installations 


3189, 


3195. 


3196, 


8801. 


tions with variable current consumption, worked by 
dynamos and accumulator batteries. Emil Dick, 
Birkbeck Bank-chambers, Southampton-buildipg:, Chancery- 
lane, London. (Oomplete specification.) 


for controlling eloo- 
trioally-propelled trains, Siemens Bros. and Oo., Limited, 
and Charles Frewen Jenkin, Birkbeck Bank.chambers, South- 
ampton buildings, Chancery- lane, London. (Complete speci- 
fication. ' 

Improvements in and relating to dynamo - electric 
machines. The British Thomeon- Houston Oompany, 
Limited, 83 Oannon-street, London (The General Electric 
Company, United States. ) 

Improvements in or relating to apparatus for con- 
trolling electric motors. John Martin Barr. the Westirg- 
house Patent Bureau. Westipghouse-bnilding, Norfolk-street, 
Strand, London. (Date spplied for under Patents Act 1901, 
March 7, 1904 being date of application in United States.) 
(Complete specification.) 

Improvements in controllers for electric motors. 
Thomas eel- Perkins, the Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk. street, Strand, London. 
(Date applied for under Pat nta Act, 1901, March 7, 1904, 
being date «f application in Uaited States.) (Complete 
specification. ) 

Improvements in central-station telephone systems 
working with & common battery. Isidore Bernard 
n and Francia George Bell, 322, High Holborn, 

ndon. 
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Fes. 16. 


7094. Improvements in apparatus for use in wireless tele- 


3312. 


3813. 
3337. 


3346. 


3347. 
3358. 
$357. 
3309. 
3371. 


3373. 


3394. 
8401 


3409. 


3424. 


3431. 


3432. 


3433 


8413. 


graphy. Hermann Heinicke, 3, Upper Vernon - street, 
London. (Dste appiied for under Patents Rule 9, Jan. 15, 
1905.) (Complete specification.) 

Improvements in and relating to electric aro lampe. 
Hogo Brackmann, 81 H:gh Holborn, London. 

Improvements in electrical switches. Edward Tyer, 
Birkbeck Bank-chambers, Southampion-buildings, Uhaucery- 
lane, London. 

Devices for exerting an clectromagnetic isfluence upon 
the arcs of electric arc lamps. Tito Livio Oarbone, 
322, High Holbora, London. (Oomplete specification.) 


. Improvements in electrical sound-producing apparatus. 


Albert Charles Marie Legendre, 70, Chancery-lane, London. 
(Date applied for under Patents Act, 1901, Sept. 24, 1904, 
aa date of application in France. (Oomplete specifica- 
tion. 

Improvements in electric heaters. The British Thomeon- 
Houston Oompany, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States. ) 

Improvements in electric ocentrol apparatus. The 
British Thomson-Houston Oompany, Limited, 85, Cannon- 
street, London. (The General Electric Company, United 
States. ) 

Fes. 17. 


Improvements in electric traction on a shallow-conduit 
system. Samuel Green Bennett, Olyde House, Heath Town, 
Wolverhampton. 

Electric self-acting apparatus for tightening ropes and 
the like, Heinrich Otto Adam, 57, Barton - areade. Man- 
cheeter. (Date applied for under Patents Act, 1901, Feb. 18, 
1904, being date of spplication in Germany.) (Complete 
specification. ) 

Improvements in or to wireless telegrapby 
receivers, Francis Patick Reid, 37, West Nile. street, 
Glasgow. 

Improvements in electrolytic meters. George Hookham 
and Sydney Holmwood Holden, 18, Southampton-buildings, 
OChancery-lane, London. 

Methed of, and apparatus for, electrically oxidising 
atmospheric nitrogen. Henry Harris Lake, 7, South- 
ris Eo CORE Ohancery-lane, London. (Demetrio Helbig, 

taly. 

Improvements in switch apparatus for coin-freed elec- 
tricity meters. John Mesny Tourtel, 1464, Queen Victoria- 
street, London. 

Improvements in automatic electrical cut-outs. Cha les 
Authony Vandervell and William Hodgson, 1, Queen 
Vietoria-street, London. 

Improvements in and relating to means for driving 
dynamos and the like. Charles Authony Vandervell an1 
William Hodgson, 1 Qaeen Victorie-street, London. 

Improvements relatiag te sight magnetic compasses. 
Arthur Fred Oollins Bentley, 8, Quality-court, Obancery- 
lane, London. 

Improvements in mechanism for actuating electrical 
clocks. Gustav Schivaberg, 1, Great James-etreet, Bedfor J- 
row, London. (Complete specification. ) 

Improvements relating to casings for electric switches 
and fuses. Frederick Hagger Headley, 522, High Holborn, 
London. 

FE». 18. 


Improvements connected with trolley wires of overhead 
electric tramways systems. George John Oonaty and 
Harry Hartley, 128, Oolmore-row, Birmingham. 

Improvements relating to electric ignition apparatus 
for internal-combustion motors and for like purposes. 
Timothy Morris, 18, Southampton-buildings, Ohancery-lane, 
London. 

Improvoments in and relating to resistanoes for olectric 
current. Robert Hopfelt, 10, Fr.edrichstrasee, Berlin, 
Germany. (Complete specification.) 

Improvements in the arrangement of multiple switch- 
boards for telephone exohanges. Siemens Bros. and 
Co., Limited, Queen Anne's-sbambers, Broadway, West- 
minster, London. (Siemens und Halske, Akt.- Ges., Germany.) 
(Complete specification. ) 

Improvements in belt tension regulators. The British 
Ihomeon- Houston Company, Limited, 83. Oannon.street, 
London. (The General Electric Company, Unit «1 St» es.) 

Improvements in and relating to electrolytic meters, 
Cliude William Atkineon, 1, Queen Victoria street, London. 

Improvements in eleotrio machineries. The O-m; avy 
''Sachsenwerk Lightuud Kraf:-Akt.-Ges., 1, Queen Victoria- 
street, London. (Date applied for under Patents Act, 1901, 
Feb. 29, 1904, being date of application in Germany.) (Com- 
plete specification.) 

Improvements in devices for exerting an electromagnetic 
influence on the arcs of electric aro lampe. Tito 
Livio Carbone, 322, High Holborn, London. (Complete 
specification. ) 

Improvements in and relating to gloves for electric 
insulation purposes. Karl Weilbier, 7, fouchempton- 
buildings, Chancery-lane, London. (Complete specification, ) 
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COMPLETE SPECIFICATIONS ACCEPTED. 


4110. 
4943. 


5926, 


6040. Electric aro lamps. 
6041. Electric arc lamps. Levis, 


6042. 
6617, 


26875. 
19001. 
89118. 


. Hand telephones. 


To be published March 9, 
1904, 
Dynamos. N (Date applied for under International 
Convention, Feb. 10, 1903.) 
Electric and other lifts and hoists, Ohaudoir. 
Fried leender. 

Manufacture of insulating or non-conducting materials 
for electrical purposes. Pontite, Limited, and de Pont. 
Electrical switching systems. Wright and Ni-holls, 
( 1908) polied for under International Gen vention, Feb. 16, 


Electrical connectors. Martin aud Lowson. 

Electric n for use with cranes, winches, 
transporters d similar or other machinery. Oleve- 
land Bridge and 5 Company, Limited, and Hill. 

Electric motors. Mavor and Coulson, Limited, and Mavor. 

Levis. (General Electric Company). 

(General Electric Company.) 

Electric aro lamps. Levis. (General Electric Company.) 

Controlling devices for electric motors. Marples, 

Electric arc lamps. Carolan. (General Electric Company.) 

Attachments for electric incandescent lamps. D'Olier, 
janior. 

Means or device for catching and supporting overhead 
electric cables or wires when fractured. Denton- 
Ingham and Jones. 

Alternating electric current motors. British Thomson- 
Houston Company, Limited. (General Electric Compsny.) 
Alternating electric current motors. British Thomson- 
Houston Company, Limited. (General Electric Company. ) 
Brush-holders for dynamo-electric machines. British 
Thomson-Houston Oompany, Limited. (General Electric 

Company. ) 

Windings for dynamo-electrio machines, and methods 
of and apparatus for forming the same. British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 

Attachment of globes or shades to electric lamp 
fittings.  Willisms-Thomas and Northwood. 

Automatic electromagnetic sanding gear for use on 
electric railways and tramways operated instan- 
tancously with the electric brake from the controller 
handle. Orosbie and Ward. 


. Construction of mounting of trolley arms for collecting 


electric energy from overhead cables for electric 
traction. Phillips and Parkin. 

Automatic electric out-out mechanism. Jones. 
Arm System Company.) : 

Dynamo-electrio machines, Foot. (Date applied for under 
International Convention, Sept. 16, 1903.) 

Electric igniter for simultaneously igniting and simul- 
taneously or successively extinguishing gas burners. 
Candi and Oandi. 

Trolley sheaves for engaging electric power wires, 
applicable also to sheaves and guide pulleys used 
with wire ropes, cables, and the lixe. Williams. 

Electric motor-controlling systems. Eastwood. 

Electric couplings. Sorg. 

Means for transforming direct electric current into 
multiphase alternating current. Steinmetz. Date 
applied for under International Convention, Dec. 17, 1903.) 


. Forming tank for accumulator elements. Gardiner. 
. Dynamo-electrio machines, Pbonix Dynamo Manufac- 


ing Company, Limited, Pohl, and Pohl. 


Construction and ventilation of field coils of dyname- 
electric machinery.  Phonix Dynamo Manufacturing 
Company, Limited, and Pohl. 


Electric switches. Harrison. (Guett.) 
Conduit for containing electric cables and wires and 


e wires, tubes, pipes, and the like. Hepworth- 
B. 
Electric coupling for use in lamp fittings. Simmonds. 


Electric railway conduit systems. Van Aerschot. 
Electric insulators and supports therefor, Fairbanks. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. = i Last price 
Commerelal and Industrial.— £ £ 
E 5 cent. Cum. Pref., akar 125000 l Ge i-i 
Aron Electricity M c. Cum. Ped Shares, 1 1 . "617/32 
British Insulated and nd Hebr € Cabies, Ord., 1- 100.500 5 — 53-64 
— ô per cent. Cum. Pref. 1-100,000 - onc cokes 5 w O64 2 
— — 44 per cent. 8 . 00 — 1011 
British Thomson-Houston Co., 44 per m 1st Mort. Deb. 
Red. 09595900094290980020959000000092099209000509092002999 100 = 101-103 
1275 Elec. and Manur., 6 per cent. Pref., r 3 
. Babeabate did g fi 10 I 978 
Non. Cum., 6 i debui E ; d = gh 
— on. p Y PUS VOLU. 2 EUs oc oo e os me oe me 9.0 9-9 as as * 
— 44 per cent. 1s Deben Btock.. .. — ee me enne — AN 
— §4 per cent. ind Debenture Stock sa. a ~e = ~e ae 100 æ 19-82 


(Long | Kalgoo 


Name. Amount Last price. 
Lr È 
Oallender's Cable Debentures eese 100 — 106107 
555 „„ 9-090909000086000900000000 € ooo oe 6 ae 104 103 
— feum, per cent. Pref. 06909000 2 „ „„ „ „ „ „„ „„ „„ 2 6 6 „ „ eee b os Se 
Orom and Oo „ b b e d e e b = 24 
—5 cent. Debent uren eo rero . 100 . 
Baison s Swan United, * "A" Shares, 1-90,261 ........ 5 — ag 
— NER A Shares, 01-017,130 ......-- = - XM 
— 0 Der con bentures.......... ce eo eee ooo — 
per cent. Deb. Stock, Re.... 100 . 7782 
Hlectric ted, Nos. 1 to 112,100 ...... — 8 wm ll 
7 per cent. Cumulative Prein. n. 2. A 2 
4 per cant. 1st Mort. b. . 100 . 97 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 . 90-96 
Genera)! Electric Company per cent Cum. Pref... 10 — 9-10 
por cen las ort. Deb. Stock ............06 2 100 — 9196 
W. T. Henley's Telegrapb Works, Ordinary ............ . Ö ~ 121% 
— — 44 per cent. Preference ......cccccccccccceccs is ~ (td 8 
—— 41 per cent. Debenturens eere 100 œ 111113 
India Rubber, Gutta Porcia, al and Telegraph Works ...... 10 . 154 163 
per cent, Debentures..........cccccecceeceus - 100 .. 100 103 
Parker, Thos., Limited, Ordinat TTT 10 10 10 
Telegraph Construction and tenan ooo I . 4.30 
 Eleetrle Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................. zh æ 124-123 
— 44 cent. Cum. Pref., 7,501-15,000 . Scabies’ l0 ae 10 xd 
6 per cent. Cum. Second Pref., 15,001-22,500 10 2 11-12xd 
cent. Debenture Stock. Red.. - 100 . 104-106 
Bromley (Kent) Electric Light and Power (o. is vi E 
per cent. lst Debenture Stock, Red.. 100 ~ 101- 
Brompton and K Ordinar ggg. — 6 w 103-11 
—7 Cent. Preferenooeoe ee . 5 104.102 
Calcutta Electric Gig ge , Ordinary, Nos. 1-60,000 . “a : - cot 
— Neo. PU gE O Sg c0020009090209999099929*90900099 ms [—1 »* 
Oambridge Renten Suppl Ltd., £10 Ord. .... 8 1 
55 e 4 por oent. Gaar Deb. Stock 100 — 165.105 
=. D and 0, 000 6 6 6 m 8-84 
—— [U doo, %. „ „ „„ „„ „ „ eee ee ee eee ee) b ee 73-81 
dent. Cum. Prei 6 . 53 xd 
ity Undertaking,” 4 p.o. Ou. Pret, 1-40,000 5 - 118165 1/6 
Sater a . e 5 100 . 104 
Chelsea Kieotriclty Zu *0.000029098200000009208€920092 oo = 83.15 
Aa per Grad Debentures .......... e eorr ꝗ .. 100 108110 
City of Lon —WKÄꝶWL³;ũÿ %%% ne seeen 9.0 0.9 on 10 = 12-124 
per cent. Cumulative 6 % „„ „ „„ „ „6% „„ „6 „„ ao 10 = -14 
5 Pet cent, Debenture Stock . 100 . 127 
per cent. 2nd Deb. Stk. Prov. Certa. (all pe) >: 100 .. 105-106 
County « of don Beste Supply,Ordinary .......... 10 . 9 
—— 6 per cent. Cum. Prein... 10 . 12- 
——— 44 per cent. Debentures Prov. Certa. All pd. Rd. 100 . (1021! 
— 44 Per per cent. 2nd Debentures Prov. Oerta......... 100 .. 108-111 
Bdmundsons' Hlectricity ^ ,1-50,000.. 6 = 64 
— 6 per cent. t. Cum. -"*.«9.0090009000009092€ 9 9-9 95 b e 
eien oent. First Mort. Deb. ..................-. æ  106- 
Hlectric Co. of Ausb., Ld. , 6 p. o. Om. Pl., e 6 = 14-24 
Folkestone ne wen Supply, Led. s Nos. 1-10,000...... 5 — 
e o 8u 08. PTS E 
Ha ut D Mtv t bet bob i 1-1500 k, Red E cum pis 
vana ec c 1. Limi eee „„ mp «e» = 1 
Hove Electric Lighting, Li 1250 ited, Ord.. 1-13,000 .. .. ...... 5. 7 
Isle of Wight Elec. Lt. and Pwr., Ld., 43 p.c. Db. Stk. Red. 100 — 1 dca 
rlie Electric Power and Limited, 6 per 
cent, Cum. Pref., 1-150,000 . = 9/16-11/16 
Leer been & 5 . ee Lb Lid. Ord. pa 600 5 13-134 
ensíngton an and Notting per 
cent Dehentnre Stock Red .. ........ 100 æ 102-164 
derminster and Dist. Elec. Lighting and Traotion, Pref, 10 — 89-104 
London 3 VVV z 8 : 22 
4 per cant. Lai Mcigags Deben Stör. Hat, 10 æ ) 8 
Metropoli „6e „% „„ 6 „„ „ 6 „%%% „%%% e % „%% „%% %% „% „% „» „ ea as 10 e 1 -19 
per cent. Mortgage Debenture Stock .... 100 — 110115 
per cent. Cum. Pre k . § .. 55 52, 
per cent. Debenture, Red. .10 . 
Midland Electric Power Dis., Ld., 44 pc. "1st Mort. Deb. 100 . 97-100 
Newcastle-u asi Electric o Supply, DONT Vin! D^ cae ium 
*6e02909090900€69 0.00.0 0000 0 0 9.0 O O 0.0 9.0 Sab a M 
Notting Hill Mlectric a . 30000 weuese Sons 1 144-151 
. Arat M. fork. Debs ‘Noa, 1-600 Bag.) — 100 102-104 
Oxford 1-86 ana M * 14, 510 0 „ 0 e me 5 e a 
piping Debenture Stock — 100 . l 
Eoyal as! per oon D of Montreal 44 per cent. First 
Shares Mortgage Debentures .. .. 100 œ 100-109 
Smithfield Markets Electric Su „Tod., Ord., 1-12,000 85 a M 
3 „ e dna 100 œ e xd 
u PK 
South Metropolitan Electric Light and Power Co., Ord... 1 T 
— 7 per cent. Cum. Pref. ........................ e l ..113/22-1 16/34 
— 1 per cent. Ist Mort. Deb 109 .. 110 
— Ditto, June, 190!!! aa 
di. James's and Pall Mall, Ordinary, 101-30,090 .......... 5. 1314 
— 7 per per gx „„/J/%%SFͥͥßͤĩ Ü 6A -— "BD. uu a8 
U ard €0€090000000000090€0 99 66 9.9 (OS as m me E =: 5.81 
rban B Ordinary, 8-30, 07 = 
— ee ulativ ve 8 50,001-80,000 5 . 5; 5 
Westminsthe: 0 -————— D - 1% 15 
Eleetrie Tramways. 
Anglo- snina, 5 per cent. Cum, Pref., 1-860,007 .. .. = 8 - E 
98 Debenture Stock. 1888 .. 100 . 130 105 
Auckland Elec. Trams, Ld.,5 p.o. 1st Mor. Deb. Stk., Red. 100 . 104-105 
Barcelona Tramways, Limited, Ord. 1 wie 10 .. 129-085 
5 per cent. Cum. teed Sha shares, l- 10, 000 c osviekivs 10 9.-10 
5 per cent. Deb., Red., 1-600 .................. 100 . 99 10d 
——— 4, per cent. Red. Deb. Sog... s 100 .. 96-100 
Bath Elec, Tramways., Ld, Pref. Oxa. Shs., 75,001-150,606.. 1 .. 11/16-13/16 
——— 5 per cent. Cum. Pref. 8 ares, 1-59, vi sce as l a Ex 6 
Belfast Street Tramways, Ord., 1. 25.60 % ˙ e cedrus aem 10 .. 10,1 
Blackpool and Fleetwood framroad ......... ec» 10 ~ 1515 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 4... 6 = 14:12 
—— 65 per cent. Cum. Pref., Kos. 75,000 3 8 — -Q 
per cent. Deb. Stk., Red., Prov. Certs. all pd. t æ 9188 
British Columbia Hlectric Railway Oo., Ord. Det. ........ æ 102-105 
/ õõͤ ⁰⅛¹.¹] ᷣ K EE E EUST SA ES 100 — 100.0 
— Non. Cum. 5 per cent. Pref. .................. 10 . 10. 
Zz; per cent. 1st Mt. Deba., Nos. 1-6,850, of £40 each 40 œ I pe 
—— 44 per cent. Vancouver Power Deb. ...........- 10 . 93-102 
British Electric thy dig ug 1250.00 æ 80,001-90,000 10 . 11.11 
. 6, S d Ra acess a - 11-114 xd 
—— D per cent. . tual Debenture Stock - 100 .. -122 
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ö Amount 
Name, pald. Last price. 
l £ g 
Buenos Ayres and Belgrano Tram. Ord., 1-100, 000 6 — 33-4 
— As per cend. Om. Pf., 1-0, 000... 6 6a 5j 
‘eB’ 6 per cent. Om. es &° » € 9 ns as 9-5 an Q5 an 54-64 
$ pet cent. Deb. Stock, Red. . % % %% % % 9.0 me 09-9 GO OD 100 an 1607-109 
Prov. Cert. all paid eeeaeeesceeg ese en eeaen 0262008980808 9.9 00 «e 102-105 
Buenos Ayres Electris Trams., Ld. B p.c Deb. Stk., Red. 100 Z 94-47 
Calcutta Tramways, Limited, 1-102,268 ................. . 5 .. 849 
44 per cent. lst Deb. Stock, Red. ......... ——— . 100 .. 106-108 
Cape Biectric [Tramways Nos. 1-480,000 ................ "S là 1$ 
Clty of Birmingham Tramways, 6 per cent. Cum. Pref... 5 MRA 
r cent. lst Mortgage Deb. , 1-5,000(1917).... 100 „ 101-1 
Colombo Slectrie Tramways and Lighting, 5 percent. ls 
Mortgage Debenture Stock, Red. ............—.... 1 102-104 
Cork Biectric Tramways and Lighting Co. Ordinary 10 94-10 
5 per oent. Oum. Fre 10 — 12-12 
ere As c Wrage (1596) Ord. Nos. 1-60. 000 .. 128 «- EET 
Dublin Tramways . Ord., 08. 1-00, e me - 
6 per cent. Pref., Nos. within 1-60,000 —...... 10 . 164-164 
Inperial Tramways Ordinary .. ne.. æ so os ns as ao no ue ue ao All u 18-19 
— 4h per cent. Deb Stock eee ese eee vege 108.11 
Isle of Thanet Electric Tramways and Lighting, ö per o. 
Cum, Pref., Nos. 50, [] Be Fe 69 BS OF EO ^6 mo OF 99 eos 34-33 
— — 4 per cent. Debenture 8tock 26 66% %% % „% „ „%„—% l4f „ 66% „„ 66 100 -- 90-95 
Kidderminster and District Lightingand Traction, Pref. 6 .. 8-84 
London Uatted Trys.(1901),5 per cent. Cum. Pref. ...... 10 10A 1 
4 per cent. 1st Mt. Db. Stock, Red. ............ 100 — 103-1 
Madras Elec. Trams (1904), Ld.,5 per cent. Deb. 8tk., Red. 100 .. 101-103 
Metropolitan Elec. Trams., Ld., Defd., 1.000, O0 1. 1, 314,016. 1 .. 13/32 15/32 
—— d per cent. Cam. Pref.,500,001-1,000,000 ... .... 1 . 15/16-1xd 
—— — 44 per cent. Deb. Stock, Rel... q 100 104-1 
Milwaukee Electric Rail and Light, 5 percent. 30-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ T . 106-110 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
, y e sy CREATE x Pe 100 102-105 
——— Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 103-105 
New 1 Traction, 6 per cent. Cum. Pref., 1-10,000 and iu 


Name. “paid. Last = 

Oldham, Aston, and Hyde Tramway, Ordinary). 10 -124 
— per cent Oum. 8 es oo mo mo me 99 os oo asne GO Ow 10 =æ 92- 

Perth Blec. Tramways (W. A.) ö per cent. 1 Mrt. Deb. Sk. 100 — 1021 

Potteries Hlectric Traction, Ordinary 90, 001-40, 00 t 10 — 849 

South Lancashire Blectric Traction and Power Company 

£101,152 6 per cent, Preference m a. m = = ma l 1 
— £597,170 44 percent, Debenture Stock... 100 p. 0. 100 pc. 
Electric Railways.— 
4 percent. Pref, ....—.. as as me as as =n ao me me m m À æ  J0Ll-103 xd 
— § D.O. V6 (Prov. Certa., fully 8 = : 

Otty and South London Consolidated ¢ -—— 100 = 44 xd 
[s 99 »5 [I] i 49 ns Q6 as Q6 as & Of Q6 CD m9 100 LÀ 118-121 xd 
— T 9 ® oe 01 — no QO as oo no Qo an 1 — 115-118 xd 

Liverpool Overhead, b per cent. Pref. .... a. as as as ascom 10 ~ 10-104 

rdinary 1- ,000 an oo wo 9-0 asos 00 9 9 me Q6 OO Q6 mo ma 10 em 38-4 

4 per cend. Mortgage Debentures, Red., 1-1,700.. — 39101 
Underground Electric Railways of London, 5 per cent. 
Waterloo and Oity, Ordinary m a = = a = a 100 . 9.94 xd 

Telephones.— 

Nationa Telephone, Preferred oo. =» = =» =» =e 100 1093-110 

Deferred Stock 9990 9.0 % 0 o „ „ „„ OF „„ (nO GO GO 00 = oe : 

6 per cent. Cum. First Fre 10 13-14 

4 per cent. Deb. Stock, Rd 100 . 105-105 

4 per cent. Prov. Cert. .............. SEA . — . 105.105 

Oriental Telephone «nd Blecteic Oompaaỹß . 1 .11/16-1 3/16 
——— 6 per cent. Cum. Prei. eee 1 .. 13/16-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| j 
| Traffic Returns for Increase or Fe Accounts for past year, 
| week decrease, g | Cost 
| | open. —— wee pi 
Line, = ; dui xx ue T pe 
| Current | | | Total | P | Our sides. Pu: t Ome MR nile 
| i à | i ota assengers ar miles | Pas- | Car | e of | mile, 
inox 1905 1904, | Week | year. 1904, |1905. Ending receipts! carried. run.  (|s'nger mile. track. 
x | £ £ £ 2 £ ] d. d. £ d. 
Aberdeen Corporation Feb. 11| 1,052 | 1,034 | + 41 + 5,755A| 1914 184 May 31 37,931 9,089,715 794,641 |0°98 |135:02| 1,970 | 64 
Ayr Corporation „% 201) “276 159 4- 16 + 553 8 „ 15) 14,160 3,201,586 $56,049 103 | 10°11!) 1,770 | 50 
Barking Corporation..........| » 49/| 52 40 1 12 + 316) 133| — Es AM LX Ei hn 2 * A 
Birkennead Corporation ...... » 19 970 %3 ＋ 21 — 77 | 25°55) 233 | March 31 56,073 | 11,327,932 | 1,519,701 |1:158| 998| 2,3835 61 
Birmingham Corporation „ 18| 368 — — — ^ — = = = k tear ce dA A 
Birmingham Tramways Co. . Jan. 20 4,585 | 5,085 | — 498 64 61 - = D = Mew Bot arn * 
Blackburn Corporation | — | - = | — — 24 25 „ 25 43,374 7,742,692 951,484 | — | 10°94 es 4°59 
Zlackpool Corporation Feb. 16| 303 278 T 28 + 6,110 17 | 174 „  91/211,168 6,169,121 784,443 |152 |108 2 2 
Blackpool-Fleet wood Trams. „ 15 185 1793 |+ 7 — 99 164| 164 Dec. 31 32,021 | 2,258,984 600,757 | 3°34 | 12°75) 2,00 | 705 
Bolton Corporation .......... „ 19| 1,630 | 1,622 |+ 8 + 461 58 38 March 31 94,161 | 19,895,496 | 2,188,030 (1°14 | 10° 5,766 | 6°89 
Bournemouth Corporation. ,, 15 895 | 858 + 37 + 2,185 10.15 104 — — - = = — e dr 
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NOTES. 

Wireless Telegraphy.—The Marconi Wireless Tele- 
graph Company, Limited, have decided to prepare their 
own telegraphic code. The company will from time to 
time issue a register containing the names and telegraphic 
and business addresses of all people who use the code, 


for which, together with a copy of the register, a charge of 


one guinea will be made. 


Radium,.— According to a communication just made to 
the Academy of Sciences, radium has been found to be a 
complete antidote to all snake bites. Its emanations totally 
destroy the venom, and, at the same time, kill all germs 
contained in it. It is stated, however, to have no effect 
upon tbe poison of a reptile described as the land 
salamander,” or on that of the toad. 


The Telephone Purchase.—The Select Committee to 
consider the agreement between the Postmaster-General 
and the National Telephone Company, and to report 
whether it is desirable in the public interest that the 
agreement shall become binding, will consist of Mr. 
Beckett, Sir Horatio Davies, Mr. Helme, Sir William 
Holland, Mr. J. Nolan, Sir Charles Renshaw, and Mr. 
Stuart Wortley. 

Olympia Motor Show.—The Society of Motor Manu- 
facturers and Traders have decided to hold their next 
exhibition at Olympia in the late autumn, probably 
November. All classes of vehicles and motor-boats may 
be represented, and tho society point out that the most 
prominent builders of motor-boats are also carmakers, and 
that, as the purchasers are of the same class, both should 
be shown at the same time. 

The Institution —The provisional arrangements for 
the remaiuder of the seesion were announced last week. 
Beside the extra meeting called for last night to discuss 
Mr. Murray’s paper, an additional meeting has been arranged 
for April 13. The dates are as follows: March 9, to read 
Dr. Glazebrook’s report on Temperature Experiments in 
Field Coils, and Mr. Goldschmidt’s paper on Temperature 
Curves"; March 23, to discuss same; April 6, to read 
congress report and Mr. Creedy’s paper ; April 13, to discuss 
same; April 27, to read and discuss Mr. H. Laws Webb’s 
and Mr. A R. Bennett's papers. 

Permanent Way.—Mr. Justice Warrington's dictum 
in the case of Tilling v. Dick, Kerr, and Co, reported in 
our last week's issue, that the London County Council's 
Act of 1900 does not confer power to execute works in, 
over, or under the streets" for the purpose of providing a 
temporary service while reconstruction is proceeding, has 
led to prompt action on the part of the Council. At 
Tuesday's meeting the Highways Committee submitted a 
recommendation that a clause be added to the Council'e 
pending Tramway Bill authorising the use of temporary 
raised tracks 80 as to avoid a cessation of the service. We 
expressed our views on this subject last week in a leading 
article. 

Niagara. — The American public have apparently 
awakened to the fact that the Niagara Falls constitute a 
national property, and consequently a Bill is shortly to be 
introduced into the State Legislature to exact payment 
from all persons using the Falls to create power, as is done 
with regard to the other side of the Falla by the Dominion 
Government. The tax proposed is 6s. per annum per horse- 
power up to 20,000, and 4s. per horse - power from 20,000 to 
50,000, and so on, the charge above 40,000 horse-power 
being 2s. Many enormous franchises were given away to 
the firs& American users of the Falls, and presumably these 
will continue to have the free use of this vast source of 


power unless some bold statesman introduces retrospective 
legislation. 

Motorcars and Electric Timing Devices.—An 
electric chronometer recently devised by Lord Kelvin was 
responsible for the appearance of a batch of motorists 
before the Hayward’s Heath justices on Monday, when some 
tolerably heavy fines were inflicted, besides three licenses 
being endorsed, for furious driving. An interesting episode 
occurred when Mr. Staplee Firth, the champion of oppressed 
motorists, questioned the reliability of the instrument. 
„But it was made by Lord Kelvin,” protested the guardian 
of the law who effected the arrest. Oh, I know that Lord 
Kelvin is very good at deep-sea sounding, but I never heard 
of him coming out with electricity before!” replied the 
defending counsel. Really, we scarcely know whether to 
regard the remark as ingenuous or disingenuous. Ii the 
former, Mr. Firth's scientific knowledge must be along way 
behind his legal attainments ; while if it were one of those 
little ruses practised by counsel for discounting the value of 
the other side’s evidence, the effort scarcely seems a happy 
one, considering his lordship’s world-wide reputation in 
electrical matters. Anyway, it was futile, and the motorist 
monster, or martyr, is threatened with another thorn in his 
side as the result of Lord Kelvin’s contribution to delicate 
time-registering devices. | 

Municipal Tramways Association. —Tho managers’ 
section of the Municipal Tramways Association held a con- 
ference in the Council House, Birmingham, last week. 
Mr. Alfred Baker presided, and there was a large attend- 
ance of members from the principal towns of the United 
Kingdom. Alderman Beale, the chairman of the Birming- 
ham Tramways Committee, in extending the party a cordial 
welcome to the city, humorously described the Birmingham 
tramways as a collection of old masters," which ere long 
will be superseded by a modern type. Mr. J. B. Hamilton 
(Leeds), the vice-president of the association, expressed the 
thanks of the members to Alderman Beale for his words of 
welcome. He remarked that if Birmingham was the last 
of the large towns to municipalise its tramways, it was the 
first to take the courageous step of providing through 
communication with the outside dietricts. The following 
subjects were subsequently discussed: Overhead Equip- 
ment," introduced by Mr. J. M. McElroy, and Tramway 
Telephones," introduced by Mr. Baker; Local Taxation 
of Tramways” (Mr. E. Coutts), Collection and Delivery 
of Parcels in Connection with Tramway Systems" (Mr. 
C. J. Spencer), and Universal Indicators for Tramway 
Stopping Stations " (Mr. A. R. Fearnley). 

Electric Driving in Cotton Mills.—A large cotton- 
spianiog mill, to be operated entirely by electricity, is 
under construction for the Acme Spinning Company, 
Limited, Pendlebury. The energy will be obtained from 
the Lancashire Electric Power Company, who will transmit 
to the mill from their generating station a& Outwood threc- 
phase alternating current at 10,000 volts, which will be 
transformed down to 400 volts for driving purposes and 
230 volts for lighting. Fine and coarse counts of cotton 
will be produced at the mill As turbines are used for 
driving the dynamos at the power station a very perfeot 
drive should be obtained on the spindles, which is, of 
course, a matter of great importance in the spinning 
industry, as thereby increased production can be obtained, 
and not only this, but the product itself is improved in 
quality. Exactly how much improvement there will be in 
these respects is one of the most important questions of the 
whole subject, the steam-engine makers insisting that with 
their most modern plant no cyclic irregularity occurs, As, 
however, this new mill is being built side by side with a. 
steam-driven mill of the same proportions and under the 
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same management à very useful comparison will be insti- 


tuted. If the electric driving succeeds as well as is hoped, 
it will be an incentive to other mill-owners to follow the 
lead. 

American Electrical Exports. — The electrical 
exports from the United States during 1904 totalled some 
£2,250,000, this constituting a record. About 60 per cent. 
of this was represented by “electrical machinery,” and the 
remainder by electrical appliances.” The totals for 1902 
and 1903 were £200,000 and £1,971,220 respectively. 
Hitherto the United Kingdom had been the largest buyer, 
but for 1904 the figure dropped from £345,400 to 
£240,000, and Canada, with £520,000, was the largest 
eustomer during last year. The exports to France and 
Germany were both more than doubled, the figures being 
£25,500 and £38,000 respectively. In the course of the 
year the exports to Mexico were increased by nearly 
20 per cent. over the previous twelvemonth, £130,000 
being the figure for 1904. Thetrade with South America 
was substantially increased. To the British East Indies 
goods to the amount of £40,000 were exported—more than 
to Germany or France. The exports to British Australasia 
roso from £45,000 to £80,000, and to British Africa from 
£14,000 to £27,000. The most notable feature of the year, 
however, was the expansion of exports to Japan, who, 
notwithstanding the war, took goods to the extent of 
£258,000 from the States—nearly four times the figure for 
any preceding year. 

Engineering Standards Committee.—This com- 
mittee is about to issue a report on The Temperature 
Riso in Field Coils of Electrical Machinery," which will be 
of great service to electrical manufacturers. The report, 
which will be brought before the Institution of Electrical 
Engiueers on Thursday next, deals with a vast amount of 
experimental work carried out at the National Physical 
Laboratory under the supervision of Dr. Glazebrook. We 
understand that the actual experimental work was per- 
formed by Mr. Rayner. The report deals with the 
question from two points of view, tho first being the effect 
of heat on the electrical and mechanical properties 
of dielectrics, and the second the temperature distribution 
‘in the interior of the coils. The co-operation between the 
Engineering Standards Committee and the National Physical 
Laboratory in carrying out this work is exceedingly gratify- 
ing, and shows that the financial aid received from the 
Government in the establishment and maintenance of the 
laboratory is of practical service to the industry at large. 
The report will give ample evidence of the value of the 
researches to designers of electrical machinery, and will, 
we hope, tend to standardisation in the temperature limits 
allowable in such coils. We understand that the preface 
to the report has been written by Sir William Preece, the 
chairman of the Electric Plant Committee. 

Italian Railways.—Bills relating to the working of 
the railways by the State have been introduced into the 
Chamber of Deputies. These provide for the Government 
undertaking the working of the State systems, which have 
been leased to two companies, whose concessions expire in 
July, and for the expropriation of the Southern Rail- 
ways Company. It is reported that after the transfer has 
been completed the State will expend £20,000,000 in 
putting the railways on a good working basis, but no 
mention is made of electrification. The lessee companies 
conducted some trials a few months back with this end in 
view, the results being favourable to electric traction, for 
which the country possesses natural advantages. It was 
recognised, however, that the Guvernment could not very 
well undertake the large expenditure involved without the 
co-operation of the companies, and the public incline 
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towards the State working of the railways. This may 
account for the apparent shelving of the question for the 
present. Provision is made for considerable improvement 
in the position of the railway staffs, whose novel manceavres 
have been described in the daily Press during the last two 
or three days. At first sight it seems an ingenious device 
to substitute such tactics for the intimidation sometimes 
practised by strikers, but by disregarding the convenience 
of travellers the employés made the fatal mistake of 
alienating the sympathy of the public, with the result that 
the movement has virtually collapsed. 

Electrical Investments.—4A glance at the share list 
of the electric lighting companies illustrates what a good 
investment the debentures and proferred stock of the 
representative concerns afford to the man who wants a 
return of 4 to 5 per cent. for his money coupled with good 
security. Taking a score of the leading metropolitan and 
provincial companies during the past year, their securities 
of the classes mentioned maintained & remarkably uniform 
level, notwithstanding that in some cases the shares were 
at a considerable premium. The stability of the securities 
is emphasised by the fact that this occurred in a year when 
consols fluctuated between 913 and 85. The City of London 
Company’s debentures and preferred stock were in especial 
favour, the former being, on the average, at a premium of 
nearly 25 per cent., while the preferred stock was never at 
a lower premium than 30 per cent. The debentures and 
preferred stock of the various companies carry dividends 
varying between 7 per cent. and 4 per cent. on the price 
of issue, but the return on the present prices averages 
about 44 per cent., none of the securities varying much 
from this figure. Considering the comparatively short 
term of existence which these undertakings, unlike the 
metropolitan gas companies, have to provide against, 
and which may be expected to detract from their value in 
the eyes of the investor, the support accorded to their 
securities testifies to the confidence with which the public 
view the operations of electric lighting companies. 

Rating Government Telephone Wires. — In 
December last we noted the fact that the St. Pancras 
Borough Council had passed the following resolution: 
„That the Postmaster-General be requested to consider as 
to making contributions in lieu of rates in respect of 
all Government telephone wires.” The resolution was 
forwarded to Lord Stanley, M.P., and the Borough Council 
have now received from the Postmaster-General a copy of a 
letter which has been addressed to him on the subject by 
the Lords Commissioners of his Majesty's Treasury to the 
effect that the proposal involves an innovation upon exist- 
ing practice which cannot be taken by itself. Before any 
changes can be introduced it will be necessary to examine 
other questions connected with the Government contribu- 
tions in lieu of rates, and more particularly contributions 
in respect of properties subject to limited rating under 
special Acts, museums, and the like, and the cost of the 
fire brigade, and that the Government, if desired, would be 
prepared to move for or support the appointment of a 
Select Committee to enquire and report upon the whole 
system. The Borough Council have now decided to inform 
the Postmaster-General that they favour the appointment 
by the Government of a Select Committve. Surely, in this 
matter of telephone wires, any contribution in lieu of 
rates is equivalent to taxing local subscribers to lighten 
local rates. There can be no real gain from such a pro- 
cedure, but it may require the report of a Select Committee 
to convince some people of this. 

The Ministry of Commerce.—aAt a meeting of the 
Birmingham Chamber of Commerce the other day, it was 
reported that an unfavourable reply had been received from 
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Mr. Chamberlain anent the proposed Ministry of Com- 
merce, which, after a period of peacefal repose since the 
committee of enquiry submitted its conclusions, was revived 
by the King’s Speech. The right hon. gentleman stated 
that he could not see the advantage of calling the Board of 
Trade by another name, though amendments might be 
made in the organisation of the Department. It appears to 
us that the gist of the matter is embraced in the latter 
clause. Business men are not likely to feel greatly con- 
cerned about the designation of the Department, provided 
that it performs its duties efficiently. The new title would 
perhaps be the more appropriate, as disposing of the mythical 
“ Board” ; but this is a detail. If the alterations are not to 
go much beyond changing the title of the Department's 
presiding genius and increasing the emoluments of the office 
by 150 per cent., the outlook for increased efficiency is 
not brilliant. The scheme of reorganisation outlined by the 
Government, however, promises some useful reforms, not 
the least of them being the transfer of certain functions 
from the Home Office, which will avoid overlapping, and 
the removal of consular control from the Foreign Office. 
It is reported that if a Ministry of Commerce is decided 
upon, the first occupant of the office will be the Par- 
liamentary Secretary to the Board of Trade (Mr. Bonar 
Law), who has fulfilled the latter position with considerable 
success. The minister will have the status of a first-class 
servant of the Crown, commerce being thus assigned a 
leading position in the Cabinet. A commencement might 
be made with the reforms by seeing that the Department's 
reports are compiled with a greater regard for accuracy, 
instead of being followed by a formidable list of errata, as 
has frequently happened of late. 

Electric Trams versus Motorcars.—Tho astute 
gentlemen who preside over the destinies of the London 
United Tramways Company are evidently not among the 
believers in the supersession of the electric tram by the 
motorcar. In an interview last week, Mr. Clifton Robinson 
stated that within a few days contracts to the amount of 
£700,000 will be placed for the extension of the system. 
One result of this will be to bring the picturesque Surrey 
districts of Ewell and Esher within the range of a tram 
ride, the lines on the southern side of the river being 


linked with those on the Middlesex side by taking the rails 


over Kingston Bridge, for which the Board of Trade have 
given their consent. Another line will run from Kingston 
through Malden to Wimbledon and Tooting, where it will join 
the London County Council system. When these extensions 
are completed an important portion of the scheme for linking 
up the Metropolis and its environs by tramways will have 
been accomplished. Mr. Robinson summarises the rivalry 
between the two forms of traction in this succinct manner : 
“In my opinion the motor-omnibus cannot hope to compete 
with the electric tramcar. The working expenses of the 
tramcars average 6d. per mile against 1s. for the motor- 
omnibus. The electric car carries 70 passengers, and will 
run for 14 years, while the motor-omnibus carries only 32 
passengers, and lasts only two years.” Even if the life 
which Mr. Robinson allows the motorcar is rather too short, 
the electric tram has little to fear from that vehicle where 
anything like a frequent service is demanded, unless a 
radical change can be effected in ite operating and 
maintenance costs, which, in the present position of 
mechanical science, does not appear likely. The motorcar 
may, however, have a useful sphere of utility before it, 
and if it brings the passengers along to the tram terminus 
from the leas frequented localities, the trams will have cause 
to view it as an ally rather than an enemy. 

Fulham's Oharges.—The Fulham Borough Council 
considered on Wednesday a report from the borough engi- 


neer, Mr. A. J. Fuller, as to a proposed alteration in the charge 
for current for private lighting. Under the present system 
the charge is 5d. per unit for an average consumption of 12 
units per 8-c.p. lamp per annum. If the consumption exceeds 
this, the price falls to 4d. up to 24 unite, and beyond that 
the charge is 2d. per unit. We gather from the report that 
the objection to this scale is that the consumer has to pay 
at the 5d. rate for the first two or three quarters in the 
year, the reduction only coming into play at the last 
quarter. It will be seen that the system in use is a com- 
promise between a flat rate and the maximum demand 
system, Mr. Fuller does not consider the latter system 
practicable, as he has found it lead to general discontent 
and cause great trouble. He also finds that the system now 
in force restricts the number of lampe which a consumer 
will put in a private house, in order that the consumption 
per lamp fixed may be high. He, therefore, recommended 
a reversion to a flat rate, and advocates a charge of 33d. 
per unit. An alternative course left to the consideration 
of the Council was to charge 3d. per unit. This, Mr. 
Fuller calculates, would mean a loss for the first year, 
which would afterwards be recouped by the large number 
of new consumers obtained. It will be interesting to see 
in future years how the records of the load factor on the 
Fulham mains will compare with those of metropolitan 
boroughs where preferential rates are given to the long- 
hour consumer. We quite agree, however, with Mr. 
Fuller's contention that the price for electric light should 
be reduced to the lowest possible limit consistent with 
clearing, working expenses, interest, and “redemption 
charges. The terms finally decided upon by the Council 
are as follows: a flat rate of 34d. per unit, with a discount 
of 24 per cent. on all bills over £2 per quarter, and 5 per 
cent. on all bills over £5 per quarter, if paid within 14 days. 
In this way the larger consumers will receive more favour- 
able terms. 


City and Guilds of London institute. — The prizes 
and certificates awarded to students of the colleges and 
schools under the management of the City and Guilds of 
London Institute were distributed on Saturday at the 
Mansion House by the Lady Mayoress. The chair was 
taken by the Lord Mayor, and amongst those present were 
Sir John Watney (hon. secretary), Mr. Alexander Siemens, 
Prof. W. E. Ayrton, Prof. Silvanus P. Thompson, Dr. 
William Garnett, Mr. S. Steuart Gladstone (treasurer), 
and Prof. Unwin. Sir John Watney explained that the 
greater number of the students who received their awards 
that afternoon were evening studente, who had attended 
one or more classes in the institute's colleges during last 
session. There were no evening classes at the Central 
Technical College, the work of that college being confined 
to providing systematic courses of day instruction, of a 
university character, in engineering and chemistry. At 
the close of last session 61 students from the Central 
Technical College, who had matriculated with distinction, 
were awarded the diploma of associate of the City and 
Guilds of London Institute, and with a few exceptions 
all these students had gone out into the world to 
commence their professional career as engineers. With 
regard to the extension to the Technical College, Finsbury, 
he stated that the work was making progress, and would, it 
was hoped, be completed before the end of next session. 
Mr. Siemens, who delivered the customary address to the 
students, said that when he first came to England, in 1867, 
there was hardly any technical college in the United 
Kingdom. Since then the subject of technical education 
had received an ever-increasing amount of attention, and 
nowadays everybody was alive to its value. The habits of 
observation, reasoning, and judgment should be inculcated 
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at every step during the whole course of studies, Such 
training, he observed, had the additional advantage that 
it prepared the mind for the constant stream of new 
discoveries that were crowding upon one another since the 
achievements of the last century had totally altered the 
conditions of living. 

British Association.—The association have issued a 
notice in reference to the South African meeting, stating 
that members who propose to attend the gathering should 
send their names to the chief clerk not later than May 31. 
On receipt of their subscription they will receive a voucher 
entitling them toa reduction of 25 per cent. on passages 
booked at the offices of the Union Castle Steamship Line, 
and a certificate entitling them to a reduction of 50 per 
cent. on railway fares in South Africa. The council will 
assign to members in priority of application and seniority 
the limited number of free passes granted by the railway 
administrations. To participate in this advantage associates 
of former years must apply for full membership before 
May 31. Hotel expenses are estimated at 25s. per diem 
first class and 18s, second class. The acceptance of papers 
and the days on which these are to be read will be deter- 
mined, so far as possible, by the organising committee of 
each section before the beginning of the meeting. It is 
therefore necessary, in order to enable the committees to 
do jastice to such communications, that each author shall 
prepare an abstract of his paper, of a length suitable for 
insertion in the annual report of the association, which 
abstract, with the original paper, should be posted on or 
before June 15, addressed thus: General Secretaries, 
British Association, Burlington House, London, W. For 
Section —.” Authors who comply with this request, and 
whose papers are accepted, will be furnished before the 
megting with printed copies of their abstracts. If it be 
inconvenient to the author for his paper to be read on par- 
ticular days, he will be required to send information thereof 
to the recorder of the section in a separate note. Abstracts 
received after June 15 will appear in the annual report, 
but cannot be printed before or during the meeting. No 
report or abstract can be inserted in the annual report of 
the association unless it be in the hands of the assistant 
. secretary before the conclusion of the meeting. The 
‘following are the titles of the sections and the names of 
the presidents who have been appointed by the council : 
Section A—Mathematical and Physical Science—Prof. 
A. R. Forsyth, F.R.S.; Section B—Chemistry—G. T. 
Beilby ; Section C—Geology—Prof. H. A. Miers, F.R.S ; 
Section D—Zoology—G. A. Boulenger, F. R. S.; Section E— 
Geography—Admiral Sir W. Wharton, K.C.B.; Section F— 
Koonomic Science and Statistics—Rev. W. Cunningham, 
D D.; Section G—Engineering—Colonel Sir C. Scott 
Moncrieff ; Section H—Anthropology —Dr. A. C. Haddon, 
F.R S. ; Section I—Physiology—Colonel D. Bruce, F. R. S.; 
Section K — Botany — Harold Wager, F. R. S.; Section L— 
Educational Science Sir R. C. Jebb, M. P. 

The Judicial System and Technology.—Ii our 
legislators are desirous of introducing a usefal reform, they 
might well direct their attention to the constitution of 
tribunals for adjudicating upon cases involving technical 
questions. A letter on this subject recently appeared in a 
contemporary, and the writer made some cogent observa- 
tions. Not long since Mr. Justice Ridley refused point- 
blank to try an engineering case, frankly confessing his 
ineligibility for that function. This state of affairs has, of 
course, long been recognised in the Admiralty Division, 
where nautical assessors come tó the rescue of the learned 
jadge. An arrangement of this kind is obviously the 
rational solution of a somewhat complex situation, for a 
judge, however capable a lawyer he may be, cannot 


THE ELECTRICAL ENGINEER, MARCH 3, 1905 


be expected to be conversant with marine ongi- 
neering—a remark which applies with equal force to 
other branches of technology. The Bar certainly includes 
in its ranks men who have devoted a large amount of 
attention to technical matters, notably Mr. Fletcher Moulton, 
who is not only an ornament of the legal profession, but is 
a member of the Institution of Civil Engineers. The 
advantage to litigants when one of these specialists 
ascends the Bench is, however, very limited, since there is no 
arrangement for assigning actions to certain judges because 
of particular qualifications. Patent Office officials are very 
rightly required to possess some technical qualifications, if 
not of a very advanced character, and there is an obvious 
need for similar knowledge being at the disposal of a 
high fanctionary who has often to decide complicated 
questions of infringement and other important technical 
matters. A few years ago a section of the King’s 
Bench Division was constituted into a Commercial 
Court" If the Bench always included à capable 
scientist among its members, it might be practicable 
to establish a Technical Court,” but this is rather too 
much too expect, as there is no particular affinity between 
law and science. The best method would therefore appear 
to be to follow the precedent of the Admiralty Court, and 
have experts in attendance to guide the judge upon tech- 
nical points, as recommended by the correspondent referred 
to above. It is trae that litigation is already expensive 
enough, but suitors would not be likely to object to any 
reasonable extra cost resulting from this innovation, That 
our judicial system has, with the exception mentioned, 
dispensed with such an arrangement hitherto, ie certainly 
no reason for continuing the practice, as experience has 
shown that in many cases it is unsatisfactory to judge 
and litigant alike. The various institutions might do worse 
than adopt the hint of the above-mentioned writer, and 
consider the matter with a view to making representations 
to the authorities. 


Load Factor and Cost of Power.—We have 
received an advance proof of an interesting paper to be 
read before the Canadian Society of Civil Engineers. The 
author is Mr. E. M. Archibald, B.Sc., and his method of 
treatment shows that he has carefally investigated the 
question. He points out, in the first place, the desirability 
of obtaining customers who have a steady load for a large 
number of hours per day, and that these should be offered 
lower rates than those who only require energy for a short 
time. He then proceeds to show by means of curves howmuch 
the cost of power is decreased with an increasing load factor, 
and consequently how much the charge for energy can be 
reduced to customers who require supply with a good load 
factor. The subject is investigated by means of curves, 
assuming a definite capacity of plant and peak load. 
Curves are then given to show how the total operating 
expenses vary with the load factor and with the cost of 
coal, which becomes the all-important item at high power 
factors. For the smaller station investigated, 900 kw. of 
plant is assumed, working first with condensers and then 
non-condensing. The author then proceeds to deal with a 
power station of twice this size, working condensing. Iu 
the smaller station he assumes that coal-handling apparatus, 
automatic stoking, etc., will not be warranted unless a load 
with a good power factor can be obtained. With the 
larger station labour-saving devices are included, 
and it is shown that the extra investment for 
providing these will reduce the cost of labour and 
fuel to a greater extent than the fixed charges are 
increased. In all the examples treated in the early part 
of the paper steam plant is assumed, but the last curves 
given are for a station working with gas-engines supplied 
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by means of producers. A comparison of tbe author's 
curves shows that, witb the conditions he assumes, the gas 
plant is the more economical at high load factors, but less 
economical than steam at low power factors, due to the 
inflaence of the heavy fixed charges. It also follows, 
naturally, that the higher the cost of coal tbe greater the 
advantage of tbe gas-producer station over one using steam 
boilers and steam-engines. The figures assumed by the 
author are for Canadian conditions, but it is interesting to 
note that in his fixed charges he allows 5 per cent. interest 
on the capital outlay, 10 per cent. for depreciation of 
machinery, 5 per cent. for depreciation of buildings, and 
2 per cent. for taxes and insurance. The depreciation is 
somewhat higher than is allowed as a rule in this country. 
The obvious conclusion from the author’s curves, that a 
maximum demand system of charging is the correct one to 
adopt in all power supply, is not pressed homo by the 
author; but in one set of curves he shows what the average 
charge for electrical power should be to consumers with 
different load factors. 


The Present Shrinkage of the Earth's 
Magnetism.—4A paper on this subject was read by Mr. 
L. A. Bauer before the American Physical Society, the 
February number of whose Journal contains an abstract 
of same. The author observes that the values of the 
earth's magnetic moment as derived by various analysts 
for the period 1843 to 1885 show a diminution for the 
interval of 40 years of about 1:6 per cent. Computations 
of the earth's total maznetic energy made by the author 
for the same period proved that the shrinkage in the 
portion equivalent to a uniform magnetisation was not 
compensated by a corresponding increase in the remaining 
portion of the earth's magnetism. As all of these results, 
however, were obtained on the basis of the distribution of 
the earth’s magnetism as portrayed by the existing magnetic 
charts, which owing to paucity of data especially in the 
oceanic areas, are more or less inaccurate, the deductions 
regarding a possible shrinkage of tbe earth's magnetiem 
could not be accepted as absolutely conclusive. In the 
present paper the results derived depend on actual observa- 
tions between 1890 and 1900 at a series of land stations 
fairly uniformly distributed over the earth and lying 
between the parallels 60deg. N. and 60deg. S, the same 
number of stations baving been selected in each magnetic 
hemisphere. From the mathematical analysis of the 
secular variation of the earth’s magnetism between 
1890 and 1900, it is found that the observed secular 
variation in the uniform portion of the  earth'« 
magnetism is to be ascribed to svstems of magnetic 
or electric forces, two of which are as follows: (1) 
A system situated below the earth’s surface, having a 
potential and acting in opposition to the earth’s momentary 
field, hence demagnetising it. The magnetic axes of this 
system of forces besides being reversed with reference to 
that of the earth’s momentary field is also displaced towards 
the west, so that its effect is to cause the north magnetic 
pole to move westward and southward and to diminish the 
earth’s magnetic moment at the rate of about one twenty- 
two-hundredth part annually. (2) A system situated above 
the earth’s surface, also having a potential, having its 
magnetic axis directed nearly transverse to the earth's 
axis of rotation. This system plays a most important 
part in the secular variation of the magnetic declination. 
The annual rate of shrinkage of the earth’s magnetic 
moment for the period 1890 to 1900 is practically the 
same as that deduced on the basis of the magnetic charts 
for 1843 to 1885, adopting the mean of the two ratios we 
find that the earth’s magnetic moment bas been shrinking 
since 1840 at the rate of about one twenty-four-hundredth 


part of its prevailing value annually. At this rate the 
earth’s magnetic moment will have dwindled to one-half its 
present value in 1,600 years. However, we have not yet 
sufficient grounds for such predictions. All we know is 
that a shrinking is occurring now, and the indications are 
that this shrinkage will be found to bave been prevailing 
as far back as our available data extend. It is thus found 
that the secular variation of the earth's magnetism results 
not only from a change in the direction of the sxis of 
magnetisation, but also from a change in the iutensity of 
magnetisation. 


Electro.Lifting Magnets.—The economies effected 
by electro-lifting magnets are the subject of an article in 
the San Francisco Journal of Electricity, Power, and Gas. 
The experience in steel mills and similar works where steel 
or iron in quantities is handled by means of cranes, shows 
that the saving in time and labour resulting from the 
introduction of electro-lifting magnets is sufficient to pay 
for the apparatus in from one to six months. A flexible 
twin conductor conveys the current to the magnet, which ia 
suspended from the hook of the crane. A small switch 
operated by the crane-man is usually the only additional 
apparatus necessary. Tbe amount of current used is 
small being from one to 12 amperes, according to 
the service for which the magnet is designed. 
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As will bə seen from the accompanying illustration 
of the magnet hoisting iron slabs and billets, the 
operation is very simple, tbe magnet being lowered upon 
the material and the switch closed, thus causing the magnet 
to attract the material. Having transported this to the 
desired spot, it is released by opening the switch. The 
magnets have been found of great value in moving small 
articles such as pig iron, scrap, rivets and bolte, and are 
extensively employed by the Illinois Steel Company, who 
bave found the economy in time and labour so substantial 
that they have decided to introduce them in their works 
wherever possible. In general, the attachment of the 
load to the magnet and the detachment from same may be 
performed by the crane operator, no other hand labour 
being required, and the rapidity with which the articles 
are moved increases the service capacity of the crane. A 
single design of magnet is not adapted to handling all 
classes of goods, and the form of the articles should be 
carefully considered in constructing the magnete. The 
magnets are invariably tested to hold several times the 
specified load, and accidents are practically unknown, 
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BRIDLINGTON ELECTRICITY WORKS. 


The reputation of Bridlington is such that an apology increase which has taken place during recent years promises 
is almost necessary for the reminder that it is a popular | to destroy the distinction between the two parts of the 
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THE MAYOR OF BRIDLINGTON, MR, C. F. FIT LD. MR. J. V. MAINPRIZE, CHAIRMAN OF THE ELECTRICITY COMMTTTEF. 


and delightful resort situated on the shores of a magnificent | town, and unite them in a prosperous and enterprising 
bay some four miles south of Flamborough Head, 47 miles whole. Bridlington is an ancient market town under a 
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m FIG. 1.—Bayle ( iate. 


from York, and 30 miles from Hull. The borough has a | charter granted by King Jobn in 1200, but the history 
population of about 14,500 inhabitants, and consists of the | of the town can be traced back to an even earlier period. 


MR. A. E. 1 TOWN CLERK. MR. F. H. MEDHURST, CONSULTING ENGINEER, 
old town and the quay. The former, with its fine Priory Many circumstances combine to prove the existence of a 
Church and picturesque surroundings, is closely associated | Roman station at or near the place. Bridlington was 
with the past. The latter is of more modern construction, | certainly a place of importance at the time of the Conquest, 
and is the business centre of tbe town, The persistent and increased throughout the twelfth and three succeed. 
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ing centuries, during which time the monastery, founded 
in 1136, attained a considerable degree of magnificence 
and power. The monastery was dissolved in the reign 
of Henry VIII., when the revenues were seized and the 
buildiogs demolished, with the exception of one ‘portion, 
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Fie. 2, —Exterlor View of Buildings. 


which served as a parish church, and the building now 
known as Bayle Gate (Fig. 1). This formed part of the 
outer walls of the monastery. The manor of Bridlington 
^t one time belonged to the Priors. It was purchased in 
1630 from Sir George Ramsey by the freeholders, who 
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periodically elect from amongst their number 25 persons 
known as feoffees, of whom 13 are called lords and 12 
assistant lords. Up to 1863 the lords feoffees had the 
general control of public matters, but in that year a local 
board was formed to carry on the government of the town. 
In 1895 the Local Board was superseded by the Urban 
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Fig, 5, — Plan, showing Arrangement of Plaut. 
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District Council, and this in its turn gave place, on Nov. 9, 
1899, to the Corporation, Bridlington being made a borough 
by Royal charter on that day. Amongst the memorable 
events of the past was a bombardment of the town during 
the Civil Wars in 1653, and in 1779 a sea fight in the 
bay between Government vessels and those of Paul Jones, 
the pirate. 

Bridlington possesses a harbour, partly enclosed by stone 
piers. On the north side of the harbour the Royal Prince’s 
Parade, opened in 1867, is now being extended, while to 
the south are the Spa Gardens, with fine promenades and 
a concert hall. The town and district offer many attrac- 
tions to‘ visitors—good boating, fishing, and bathing, 
miles of firm clean sands beloved of children, first-class 
bande, and a fine parade with gardens laid out on ground 
reclaimed by the construction of the sea-wall. The 
climate is bracing and equable, and the water supply 
excellent. The history of electric lighting at Bridlington 
does not lend itself to any extended treatment, though 
it is of interest to note that the lighting of the Royal 
Prince’s Parade has for mavy years past been carried out 
by a gas-driven arc lighting set. So long, indeed, has this 
plant been in operation tbat the dynamo is one of the 
earliest type of arc-lighting machines. 

The inception of the works to be described dates back 
to the summer of 1899, when communications were received 
by the then Urban District Council from several companits 
who were desirous of obtaining an electric lighting order 
for the district Instead of approving any of these schemer, 
tbe Council decided to apply for a provisional order 
themselves, a course of action strongly advocated by Mr. 
W. C. Townsend, the chairman of the Electric Lighting 
Committee. The Council then invited Mr. F. H. Medburst 
(of the firm of Messrs. F. H. Medburst, Page, and Lloyd, 
of London and Manchester) to report on the whole subject, 
the result of hia investigations strengthened their previous 
convictions, and the Bridlington electric lighting order was 
duly confirmed in the course of the following year. 

In 1902 the question of establishing electricity works 
was again brought forward, and it was resolved to prc- 
ceed at once with the construction of the works. Mr. 
Medhurat was appointed consulting engineer, and requested 
to prepare plans and specifications for a scheme of both 
publie and private lighting on the three-wire, low-pressure 
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system, with a pressure of 220 volts at consumers’ 
terminals. Tenders were invited in Marob, 1903, and 
provisionally accepted. A pause of seven or eight months 
then ensued before the Local Government Board enquiry 
was held. The sanction of that Department to the 


borrowing of £26,491 was received early in 1904, and 


296 


THE ELECTRICAL ENGINEER, MARCH 8, 1905 


it may be remarked that the estimates of expenditure 
have proved practically correct. The outlay is, in fact, 
almost identical with the estimates in Mr. Medhurst's 
report of 1900. 

Work was commenced on the various contracts in 
January, 1904, and a glance at the names of the con- 
tractors given below will show everyone connected with 
the electrical industry that the Corporation have been 
well served, an impression which will be confirmed by an 
inspection of the works: Buildings and chimney shaft, 
G. Storr and Son, Bridlington, £5,238 ; boilers, Clayton, 


j 
I 


w 
^" 


v IM 


| EJ. 1H 
munis lur 
+. — i m 


— 
t * v | 
i — 4 1 | 
| | 


ul 
iu! 


Or TTIOE TI. 


mE SE —̃ — 


— . Saas 
2. . [ss | 
EN — 1] — — eem s — ul i | 
AU SAn pices ty: 


ventilators in the roofs. The boiler-house and engine-room 
have temporary ends of galvanised iron, so that the build- 
ings can be readily extended, an ample space for this 
purpose being available on the site. 

e chimney shaft, 130ft. in height above the ground 
level, is a massive octagonal structure with a equare base. 
The shaft is built on a block of concrete 23ft. square and 
8ft. thick, reinforced with steel girders. The internal 
diameter of the shaft is 7ft., and the distance from the 
surface to the bottom of the foundation is 24ft. The 
base rises to a height of 20ft., and is finished with a stone 
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Fie. 4 —Section of Buildings. 


Son, and Co., Limited, £1,413; steam pipes, etc., John 
Spencer, Limited, £1,429; steam dynamos, balancer 
booster, switchboard, Johnson and Phillips, £3,317; 
storage battery, Electrical Power Storage Company, 
Limited, £1,067 ; mains, Anchor Cable Company, Limited, 
£9,251; lamp posts and fittings, British Prism Globe 
Electrical Company, Limited, £2,597. 

The buildings (Fig. 2) designed by Mr. Ernest R. 
Matthews, the borough engineer, are situate in a central 
position close to the Elms estate, recently acquired by 
the Corporation. Their general appearance is a credit to 
all concerned. Red Armitage bricks have been used in the 
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construction of the work, and the exterior is ornamented 
with stringcourses and window mouldings of Robin Hood 
stone. Considerable attention has been given to lighting 
and ventilation., Large windows with semicircular heads 
and hopper ventilators are fitted throughout in addition to 
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FIG. 5,— Boiler House, 


cornice. The chimney stack is relieved by bands of stone 
at intervals of 30ft., and the top is treated in an ornamental 
sty le with white brick panels and a stone cornice, the whole 
being surmounted by a cap of the same material. Access 
to the engineer’s office, meter-room, and lavatory on the 
first floor is obtained on the north side of the buildings. 
These rooms are over the battery-room, which is separated 
from the engine-room by the entrance lobby. The engine 

room is on the west side of the office block, and runs 
parallel with the boiler-house (see Figs 5 and 4). The 
latter section of the works is 33ft. Ein. in length, 63ft. 

wide, and 25ft. high. The floor is paved with concrete - 


and has been sunk some 8ft. below that of the engine- 
room to facilitate the delivery of coal into tbe bunkers. 
The bunkers have a capacity of 25 tons of coal, and are 
roofed with concrete carried by steel joists. An inclined 
footway of blue Staffordshire brick leads to the ground 
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level, and is used for the removal of ashes and clinker. 
Ventilation is obtained by louvre ventilators in the roof 
and by seven large windows with hopper ventilators. 

The steam-raising plant (Fig. 5) comprises two Lanca- 
Each boiler is 7ft. 6in. in diameter and 


shire boilers. 


manufacture. A 96-tube Green's economiser is placed in 
the main flue, and ite scrapers are driven by a 14-b.h.p. 
motor. The feed water is pumped through this apparatus 
on its way to the boilers, and absorbs the heat from the 
flue gases, which pass between the sets of tubes to the 
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Id. 6.—Engine Room. 


30ft. in length, and is capable of supplying steam for both 
the steam dynamos. The workiog pressure is 135lb. per 
square inch, but the boilers have been designed to carry 
150lb. per square inch, so that there may be an ample 
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chimney shaft. The temperature of the water can be 
increased by this arrangement from 212deg. Fah., at which 
it issues from the water softener, to 300deg. Fab. or more. 

The boiler feed pumps are vertical compound Hall 
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Fic. 7.— General View of Switchboard. 


margin of strength to allow of some deterioration when 
the boilers get old without the necessity of reducing the 
The boilers are seated on Poulton 
blocks, the brickwork is faced with white glazed bricks, 
and the boiler fittings are of Dewrance’s and Turnbull’s 


working pressure. 


pumps, each designed to deliver 2,000 gallons of water 
per hour against a pressure of 150lb. per square inch. 
The exhaust steam from these pumps: is taken to the feed- 
water heater. The pipe system has been arranged so that 
steam can be supplied to either or both the steam 
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dynamos from either boiler; the steam-pipes are of mild 


steel with welded flanges. 
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from the boilers, economiser, and water softener are taken 
to a sump outside the boiler-house, The valves on the 
steam and feed pipe systema are made by Templer and 
Ranoe and J. Blakeborough and Sons. The pipework, 
including valve bodies and flanges, is lagged with 
removable mica coverings, canvas wrapped, and painted. 
The water supply ie taken either from the Corporation 
mains or from a tank placed above tbe men's lavatory. 
This tank is supplied by water pumped from & well by the 
feed pumps, as it has been found that there is an ample 
supply of good water available on the site for all purposes. 
From the tavk it gravitates to the Boby-Chevalet feed- 
water heater aud softener, or detartariser. This machine 
has been installed to reduce the hardness of 1,500 gallons 
of water per hour from 20 or more degrees to 4deg. of 
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FIG. 9. —Nernst Lamp Fitting. 


total hal dners, and to raise ils temperatuce at the same 
time to boiling point. The apparatus is worked by the 
exbaust steam from the dynamo engines, and consists of 
a series of trays in which the deposit from the feed water 
is thrown down by the heat from the steam. The machine 
is readily dismantled, and the trays when full are lifted by 
a travelling pulley block, passed through the door behind 
the heater, and emptied outeide the boiler-house. This 
procedure saves time, and prevents an accumulation of 
litter and dirt in the gangway. An iron staircase from the 
north end of the boiler-house leads to a platform over the 
flues. Here are two doors, one communicating with the 
exterior of the building, the other with the engine-room. 
The engine-room is 36ft. in length, 32ft. in width, and 
25ft. to the springing of the roof, and presents a fine 
appearance. The walls are faced with glazed bricks to a 
height of 18ft.; the dado is of chocolate-coloured bricks, 
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and is 6ft. in height. The walls above the glazed 
work are rendered with Parian cement and colourwashed. 
Mellowes glazing has been used in the roof, and the sashes 
in the lantern Fights are controlled from the floor level. 
The floor is paved with Staffordshire encaustic tiles. A 
10-ton overhead travelling crane, supplied by Marshall, 
Fleming, and Jack, spans the room, and the electrical equip- 
ment consists of two 100-kw. Allen-Johnson and Phillipe 
steam dynamos (Fig. 6), with the usual accessories. The 
engines, each of 160 h. p., are of the double-acting vertical 
compound enclosed type, with forced lubrication, and their 
speed is 475 revolutions per minute. The dynamos are 
each capable of supplying some 4,000 lampe of 8 c.p. No 
condensing plant is installed at present. The matter, 
however, received due consideration in the first instance, 
aud arrangements have been made in the lay-out of the 
works for the provision of this plant and a cooling tower 
as soon as the load warrants its adoption. 

The balancing set stands on the east side of the 
engine- room. These four machines have a speed of 1,000 


Fic. 10, —Long-Range switch for 5 amps., 220 volts. 


revolutions per minute. Their duty is to regulate the 
electrical pressure on each side of the system of mains 
and to assist in charging the storsge battery. 

The switchboard (Fig. 7) is erected some 4ft. from the 
north wall of the building. The board is built up cf 
polished slate panels fixed to a metal frame, and is of 
neat and substantial design. It is equipped with the usual 
regulating and measuring instrumente, and is of fire-proof 
construction. Bare copper connections run from the board 
to the storage battery. The main cables to the town ard 
to the dynamos are brought to alternate copper bars on this 
board, so that any cable can be connected to either dynamo. 
The connections to the main switchboard are shown in 
Fig. 8. A smaller switchboard for controlling the street 
lamps and the lighting of the works is placed near the 
balancing set. 

A very complete system of mains has been laid in the 
borough. Three feeder cables radiate from the works to 
different centres, or feeding points, and are there con- 
nected in suitable pillars to the distributing maine. The 
total length of mains for all purposes is 30 miles. Each 
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main js made up of three cables of stranded copper wire 
well insulated from each other. A lead sheathing is placed 
over the insulation, followed by a serving of jute yarn ; 
two thicknesses of steel tape are then wound on spirally, 
and a further covering of jute yarn completes the cable. 
The mains are laid direct in the ground. 

The street-lighting consists of 410 incandescent lamps 
of varying candle-power, and 32 arc lamps. Sixteen of the 
latter are 12-ampere open-type lamps of 1,000 c.p. each, 
and the remainder 500-c.p. 3-ampere enclosed Jamps 
These lamps are of Messrs. Johnson and Phillips and the 
Reason Manufacturing Company's make, and will bura 
for 30 and 90 hours respectively without recarboning. 
The incandescent lamps are hung from graceful brackets 
fitted with special light-diffusing globes Some of these 


lamps are of the Nernst type (Fig. 9). The street-lighting 
is divided into four groups, and is switched on and off 
from the works. There are 26 all night" lamps, 16 of 


which are arc lamps. These are switched on and off in 


the same way. Some 4,160 8-c.p. lampe are being sup- 


plied at the present time, or will shortly be connected, 
so that the undertaking starts with excellent prospects. 


Although in the main the whole installation is laid down 
on lines which are well known to all engineers, there are 
one or two points in which the ordinary practice has been 
The 


water supply is one of the special points referred to. It 


departed from, which are worthy of special attention. 


was found when excavations for the foundations were in 


progress that at a depth of about 8ft. from the ground 


level a large supply of water was met with, and, in fact, 


this water interfered to some extent with the progress of 
It was arranged to collect all this water by 
means of special drains into a large sump, and as the water 
was found to be of good quality it was decided to use it 
for feeding the boilers instead of pumping it away, as 
would otherwise have been necessary. This arrangement 


the works. 


obviated the necessity of a well for which provision had 
been made. 


switched on from the station. 
parts of the town. 


The borough has been fortunate in its Electricity Com- 
mittee, who have throughout laboured bard for the success 


of the scheme under the guidance of their energetic 


chairman, Councillor J. V. Mainprize. The Mayor and 
Corporation have consistently backed up the efforts of the 
committee. The policy of the committee has been a happy 
mean between that excessive caution which in some well- 
known instances has greatly hampered the success of similar 
municipal schemes and the extravagance which has charac- 
terised others. Every step has been considered carefully, 
and nothing has been left undone which could attract 
consumers or help to make the scheme a success. In the 
spring an elaborate pamphlet was issued by the Corporation 
to all householders setting forth the advantages of electricity 
for various purposes. The whole of the street-lighting has 
been taken over from the gas company, a step of the 
greatest importance in the interests of the electricity 
scheme. The town clerk (Mr. A. E. Matthewman, B. A., 
LL.B.) and the borough engineer (Mr. E. R. Matthews, 
A. M. I. C. E.) have thrown themselves willingly into the 
project, while the consulting engineers (Messrs. F. H. 
Medhurst, Page, and Lloyd) have spared no pains to 
produce successful works by the adoption of the best 
modern practice in all departmente. Mr. Arthur J. Beckett 
was selected in the spring of 1904 as clerk of works, from 
& very large number of applicants, to supervise the erectíon 
of the works under Mr. Medhurst, and on the completion 
of the works he was appointed by the Corporation as the 
first holder of the position of borough electrical engineer. 
His past experience in similar works has stood him in good 
stead, and the undertaking may safely be expected to 
flourish under his guidance. 

In short, the installation of the works has been marked 
by a smoothness and absence of special difficulties which 
has been a source of satisfaction to the consulting 
engineers, and has led those responsible for the installation 
to form great hopes for its future. 


Another unusual feature is the method of 
controlling the street-lighting, the whole of which ie 
This is effected by six 
small switches on the works board, which in their turn 
operate long-range switches (Fig. 10) fixed in various 


We are indebted to the consulting engineers, Messrs. 
F. H. Medburst, Page, and Lloyd, for the above descrip- 
tion and loan of the photographs and drawings from which 
our illustrations have been prepared. 


ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 


BY WM. CKAMP. 
(Continued from page 230.) 
Quadruple Winding Doubly Re-entrant. 

Now in Fig. 12 we might (if there were room in 
the diagram) insert another winding exactlv like that 
alreadv drawn, with the spirals of the new winding 
occurring alternatelv with those of the old, just as we 
did in the cases of Figs. 1 and 10. This would give 
us 62 spirals upon the armature (in place of 31), a 
distance-pitch of „ (instead of gr); and on the 
armature there would be two windings, each double, 
and each independent of the other. This additional 
winding would again double the number of commutator 
sections, and if the brush were wide enough would 
simply be placed in parallel with the original winding. 
We should describe this arrangement as a guadruple 
multiple-circutt ring winding doubly re-enfranf, and 
we should denote it bv w w. These symbols are in 
accordance with those used on page 187, and appear to 
explain themselves, since they denote two independent 
windings, each of which is in itself double. It will be 
noticed in the distance-pitch % that the winding is 
quadruple, as shown bv the numerator, and the number 
of spirals is 62, as shown by the denominator, and 
that these two numbers have a G.C.F. = 2, showing 
that the winding is only doubly re-entrant. Had 
there been 64 spirals with a distance-pitch of , the 
winding would have been a quadruple winding four 
times re-entrant, and the armature would have been 
like Fig. 10, with two extra independent windings 
added. 

Drum Windings, Multiplex, Various Re-entrancy. 


All this applies to ring armatures, and we will 


proceed to develop the corresponding drums. Using 
the same construction as before, we shall have 


62 inductors as the equivalent of the 31 spirals, and 
just as in Fig. 12 we start from the spiral numbered i 
and pass to the next spiral but one, so in Fig. 13 
(which shows the drum winding) we shall start from 
inductor No. 1, pass to one under a pole of opposite 
sign, and then return, not to No. 3, as in the case 
of a single winding, but to No. 5. In this diagram, 
where the inductors are numbered separately, the 
same arguments in favour of the number-pitches 
being odd apply as in the case of Fig. 8. 

Following: this scheme through, we find that arriving 
at inductor No. 61 we begin to pass into the second 
part of the winding, as shown by the connections 16 
to 5, 3 to 20, and 20 to 7. 


Rules for these Drum Windings. 

In the particular case illustrated. the number- 
pitches are forward 17 and backward r3, and it will 
be remembered that in the case of a single winding 
1 49 = 2. It is thus clear that one difference between 
a single and a double drum winding is that, instead of 
having % =, - 2, it becomes equal to y, - 4. 

This rule will be seen to be exactly the same as that 
numbered 24 above ZLc., aw has become in the general 
case not necessarily the number of endependent wind- 
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ings, but merely the number of windings, where the 
word winding has the definition just given. 

Of course, since the drum winding corresponds 
exactly to the ring, the re-entrancy will be governed 
by the same rule. It will, in fact, be the G.C.F. of 
m and of the total number of spirals on the armature. 
Each spiral may be considered as consisting of two 
inductors with their connections, from which we get 
the rule as usually stated for multiplex multiple-circuit 
drums: the re-entrancy is the G. C. F. of the number of 
windings and of half the number of inductors. 


In all other respects these multiple-wound multiple- £g 


circuit armatures, whether ring or drum, follow pre- 
cisely the same laws as already laid down for the 
multiple - circuit single-wound armature. Thus the 
ring-wound armature of Fig. 10, if placed in a four- 
pole field, needs four rows of brushes, and in every 
respect fulfils the rules numbered 1, 2, 3, 4 on p. 114. 
Similarly, the arguments as to length of end con- 
nections, etc., used on p. 114 apply equally to 
multiple-wound multiple-circuit drums. 


Now, as has been said, many writers on drum 
armatures draw a distinction between /ap winding 
and wave winding. All the foregoing are lap 
windings, because having started from a certain 
inductor and crossed the armature, we re/urn (or lap 
back) with a slightly smaller pitch toward the con- 
ductor from which we started. This ‘lapping back" 
is more clearly seen either by taking a small armature 
and actually winding a turn or two in place, or by 
drawing a development of a winding as is frequently 
done in other text-books. But we think that the 
system of constantly referring to the corresponding 
ring winding in the case of all multiple - circuit 
armatures, leads to a far better understanding of any 
particular problem than any system of projection or 
development. 

We now append a résumé of the laws of multiple- 
circuit armatures, derived from all those rules pre. 
viously developed. 

Laws of Multiple-Circuit Windings, Ring or Drum. 
Multiple-circuit armatures are of two classes, ring 
and drum. 

Ring Armatures.—A ring winding consisting of n 
spirals, or sets of spirals, placed evenly about the 
armature will be a single winding if the distance-pitch 


from one spiral to the next immediately in series with 


it is I of the total circumference, whether the number 
n 


of spirals is even or not. 
If the number of spirals zs even and the distance-pitch 


from one to the next immediately in series is 2 of the 
n 


total circumference, the armature will be double wound, 
having zwo independent single windings. It is, therefore, 
doubly re-entrant and expressed by the symbol o o. Or 
generally, if it have 2 spirals having a distance- pitch 


> of the circumference, and » is divisible by g, the 
n 


winding will be a g-fold winding g times re-entrant. 

If, on the other hand, with a distance-pitch still equal 
to z, the number of spirals be not divisible by g, or 
only by some factor of g, say A, then we have a g-fold 
winding A times re-entrant. All these windings will 
have as many sets of brushes as there are poles, 
and each pair of sets (positive and negative) adds g 
parallel circuits to the winding. 

In reckoning the distance- pitch, it must be 
remembered that the spirals are assumed to be 
uniformly distributed around the armature, this being 
a theoretical assumption. In many ring armatures 
the actual spirals are grouped in slots, but this need 
cause no confusion if, in arranging the winding, 
the smooth uniform armature is first assumed and 
the grouping arranged after. 

Thus, if we have a four-pole machine with a ring 
armature consisting of 213 spirals, or sets of spirals, 
and the distance-pitch from one set of spirals to the 
next immediately in series is 213 of the circumference 
of the armature, then: : 

There are two sets of positive brushes and two sets 
of negative brushes. 

The winding is a sextuple winding triply re-entrant, 
expressed by the symbol w w w, because RUE. um 

213 3 7! 
Each brush must cover nearly six sections of the com- 
mutator, and the average number of circuits in parallel 
at any instant will be 24. 

Of multiple-circuit drum windings we may say they 
are necessarily /ap windings, and follow the same 
general rules as the ring windings above, being 
simplex, duplex, triplex, ete., according to the number 
of parallel paths per pole in the armature. 

A duplex or multiplex winding may be singly or 
multi re-entrant, but this re-entrancy depends entirely 
upon the number of inductors. 

There must be z all cases an even number of 
inductors, which must be a multiple of the number of 
commutator sections, and in the case of slotted arma- 
tures a multiple of the number of slots. 

The number-pitches for any singly re-entrant wind- 
ing must be odd, and consequently for each inde- 
pendent winding, or set of windings, the number- 
pitches considered without reference to other windings 
upon the same armature must be odd. From this it 
follows that, for instance, for a double-wound doubly 
re-entrant armature the number-pitches may be both 
even numbers ; but generally odd numbers are taken. 

The number-pitches for any number of inductors 
must differ by a number = 2 m, where m is the 
number of windings. 


. ` . W " 
The re-entrancy is z G.C.F. of * and m, where 20 is 
2 


the number of inductors. 
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The forward number-pitch will usually be approxi- 
mately equal to , where f is the number of poles. 


The number of sets of brushes is equal to the number 


of poles, and each brush must cover a number of 


segments on the commutator greater than 7-1. 

No other formula whatever is necessary for these 
windings. 

Taking as example an armature similar to the ring 
that we have just considered, we have a drum with 
213 spirals or 426 inductors, the number-pitch (which is 
always more convenient in the case of drum armatures) 


Is JA 249. 107 approximately, y, will be =107 - 2 m= 
4 


107 — 12295. Thus it is a sextuple winding, and since 


the G.C.F. of m (=6) and — (2213) is 3, it is triply 
2 


re-entrant, exuctly as the ring with 213 spirals. If we 
wish to know whether an armature with this number 
of inductors might (with different end connections) 
be used for a six-pole field, we set about it as follows : 


The forward number-pitch will be E = 71. If we 


arrange it as a single winding, the backward number- 
pitch will be 69; if as a double winding, it will be 67; 
if as a triple winding, 65. As a double winding the 
armature will be singly re-entrant, since there is no 
common factor of 2 and 213. As a triple winding it 
will be triply re-entrant, as 3 divides exactly into 213. 
We have said that the forward number-pitch is an 


- 


qt 
odd number approximately equal D 
; ; W 
În the above instance we took it exactly 5 butasa 


rule a better electrical result will be obtained if the 
mean number-pitch—z.c., the arithmetic mean of the 
forward and backward number-pitches—is equal to 
70 
£ 


little greater than 2: especially in the case of multiplex 


This results in the forward number-pitch being a 


windings. 
Thus, in the above example, the forward number- 
pitch would be better if taken 73 (instead of 71) with a 


backward number-pitch of 69 (instead of 67). This 
gives the mean number-pitch 209 173 ed. ur "EE p 


2 2 £ 
With the double winding y, = 71 and y,=67 the mean 
number-pitch is only 68, but the other arrangement is 
better. The reason for this is as follows: 
In a fairly uniform field with the ratio pole-are + 
pole-pitch large, if the mean number-pitch be less or 


70 . . . . 
greater than — a certain differential action takes place, 


resulting in some inductors included between any pair 
of brushes generating an electromotive force opposite 
in direction to the current in that of the 
armature. This may easily be seen by drawing out 
a drum armature with an extremely short mean 
number-pitch. 

The greatest number of usefully active inductors is 


section 


obtained always with a mean number-pitch = —. In 


some cases, however, the advantage gained by shorten- 
ing the end connections more than counterbalances the 
disadvantages of the smaller mean number-pitch, par- 
ticularly when the pole-are is less than 8o per cent. 
of the pole-pitch. 


An actual example, showing how the above laws 
may be applied in practice, may here be of interest. 

A certain four-pole machine was required to give an 
output of 2 kw.—viz., 9 volts 220 amperes. On refer- 
ring to the standard 2-kw. machine, it was found that 
there was room to fit a commutator large enough to 
carry the above current, and it was also known that 
the most favourable position on the magnetisation 
curve was where the number of magnetic lines passing 
through the armature per pole was 10". The speed of 
the machine was 1,200 r.p.m., and the number of 
slots in the standard armature was 60. [t was 
assumed that the electromotive force (allowing for 
fall of potential due to armature resistance, armature 
reaction, and possible belt slip) which must be 
developed by the armature was equal to 11°5 volts. 

From the formula : 

No. of armature inductors = 

electromotive force x 10° 
(revolutions per second x armature lines) 
we find that the number of armature inductors 
necessary will be 58, and the nearest number to this 
Which is possible with the number of slots at our dis 
posal is 60. Now, with a reasonable current density, 
the minimum size of solid wire which could be used 
would be No. 7 S. W. G., and the armature if wound 
with this gauge will have 60 inductors, a forward 
number-pitch of 15, with a backward number-pitch of 
13, and a maximum number of commutator sections 
30. But this small number of commutator sections 
will most certainly lead to serious sparking. We 
decide, therefore, upon a double winding giving 
double the number of sections. The winding becomes 


Hennes, 8 120 

Forward number-pitch ............... 31 

Backward number-pitch............... 2 

Number of commutator sections ... 60 

Gauge of wire (if solid) ............... No. 11 S.W.G 
Re-entrancy double..................... symbol oo 


It will be noticed that besides the commutation 
advantages secured by this double winding, we have 
also a much easier gauge of wire to wind, and con 
sequently a better distribution in the slots. 

A double winding which is doubly re-entrant has 
always this advantage over a double winding singly 
re-entrant, that in case of an accident to one winding 
the other still continues to do its work. 

This example only emphasises the value of a know- 
ledge of these various winding schemes. When one 
becomes accustomed to dealing with all sorts of 
simplex and multiplex arrangements, it is astonishing 
to find how flexible a given machine may be in respect 
to the division of its output into volts and amperes 
The dimensions of the commutator, as a rule, are the 
limit, and the powers of any given design in this 
respect are much increased if the number of standard 
slots and sections is wisely chosen, thus enabling the 
same armature to be used for either a multiple or two 
circuit winding. This will become more clear after the 
study of the next chapter. 

If after following the rules and explanations here 
given unforeseen difficulties occur in dealing with 
multiple- circuit drum armatures, we think such 
difficulties will immediately disappear if the course 
already recommended of setting out the corresponding 
ring winding be followed. 

We shall, therefore, now leave these windings for 
what are termed fwo-ctrcutl or ** wave” windings. 


(To be continued.) 


APPLICATION OF ELECTRICITY TO MINES.* 
BY A. C. ANDERSON, STUDENT. 


PREAMBLE. 
There is no longer any need to discuss the advisability 
of using electric energy for light and power in mining 
work. One can hardly pick up a technical paper nowadays 
without coming across a note to the effect that electricity 
is to be installed in some mine or that such an installation 
has established its superiority over other syatems of driving. 
Steam is impossible owing to the prodigious condensation 
losses in lines of piping. Compressed air, electricity’s only 
formidable rival for power, is still finding favour in some 
places for coal-cutting machinery, but even then the com- 
ressors are electrically driven, the compressed-air gear 
being purely subsidiary to, and a part of, the electric 
installation. Extensions are very easy on this system, as 
the compressors may be readily moved forward. At the 
Wharneliffe Silkstone Colliery, which has upwards of 
800 h.p. in compressed-air plant installed, a change is being 
made in favour of electrical driving, as the efficiency of the 
present system is only about 30 per cent. In the case of 
the St. Jobn’s Colliery, Normanton, Yorks, alao, electricity 
has proved more economical and convenient than com- 
pressed air. It has been argued that the exhaust from 
pneumatic motors has a beneficial cooling effect, but the 
proportion of the exhaust air to the main current flowing 
is so small as to hardly affect the temperature. The 
South Staffordshire Mines Drainage Commission, which 
commenced nearly two years ago to drive its surface 
pumps electrically, has found the results very satisfactory. 
It has reported that there has been less time spent in 
pumping, and that a further decrease is expected as 
steam is replaced more fully by electricity. Mr. Henry 
Hall (H M. Inspector of Mines for the Liverpool and North 
Wales district), in a report on mines and quarries issued 
by the Home Office, states that no accidents during 1903 
were attributed to electricity, while rapid progress was 
made in its application to pumping, coal-cutting, and 
hauling. It would be a very excellent thing if the use 
of horses below ground could be entirely eliminated ; they 
are most undesirable from the hygienic standpoint. Much 
has been done ; both in the conversion of existing plant to 
electric driving and in the laying down of new installations. 
Satisfaction has been practically universal, and there can 
be no doubt that a great field has been opened for the 
enterprise of makers of electrical machinery for use in 
mines. In special circumstances, such as these, it must 
always be borne in mind that electricity is a “risk,” like 
any other form of energy, and must be treated with due 
care. Good work" should be the motto of an electric 
mining installation. The man who sacrifices efficiency and 
reliability to cheapness is courting disappointment and 
possible disaster. But given a sound, efficient system, 
carefally installed and properly handled, there cannot fail 
to be an appreciation of the advantages appertaining to 
electric transmission. Accidents occur, of course, but are 
almost invariably due either to bad workmanship in the 
construction of the plant or to carelessness on the part of 
those in charge of it, and are simply parallels of those 
which crop up in the use of any other system. Frequent 
reference is made below to the rules formulated by the 
Committee of Enquiry on the Use of Electricity in Mines, 
uis throughout they are mentioned shortly as the new 
rules." 
CHOICE OF A SYSTEM. 


The mine owner or manager who wishes to instal 
electrical plant is immediately confronted with the 
question as to system. He wants the utmost efficiency 
and reliability, and these with a low capital expenditure 
and small maintenance costs. He will probably have 
received a large amount of contradictory advice as to 
the respective merite of direct current and three-phase 
alternating, and it is to be feared that the progress of 
electricity in mines is somewhat hampered by the inability 
of the non-electrical man to decide for himself on the best 
system for his special conditions. Opinion on this point 


* Paper read before the Birmingham Local Section of the Institution 
vf Electrical Engineers 
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is very divergent. Three-phase, though costly to produce, 
owing to the relatively poor power factor, is the cheapest 
to instal, given material and workmanship of equal quality. 

From the results of experience it seems to have the 
greatest freedom from breakdown, with consequently 
reduced maintenance costs; moreover, it is very efficient 
in the generation, distribution, and transformation of 
energy in the main, but it is much hampered by line 
losses at low load and fall of pressure due to starting of 
motors. It is urged that by the use of induction motors 
sparking is entirely obviated, a point of paramount 
importance in fiery mines. Certainly the possible sparkin 
at the commutator of the direct-current motor is got rid of, 
but there always remains the chance of a break in the mains 
or failure of the windings. 

Moreover, the direct-current machine may be made 
gastight, and though sparking in such motors when driving 
coal-cutters may not be absolutely eliminated because of 
the excessive vibration, it is thereby rendered harmless. 
For haulage plante, motor-geperators or converters are 
necessary with an alternating system, and batteries in the 
mains are out of the question. The small air-gaps in poly- 
phase motors necessary for a good power factor necessitate 
the closest and most frequent inspection to prevent trouble. 
They are hardly suited for the drastic conditions of coal- 
cutting. Coal-cutters are also very disadvantageous to 
three-phase motors owing to the constantly varying load 
and consequent fluctuation in line pressure. This is some- 
times so serious as to make it necessary to have separate 
plants for power and lighting. Such complication as this 
entails is very prejudicial to the employment of alternating 
currents. The excessive starting current taken by induc- 
tion motors can only be made light of when the generatin 
plant, etc., is relatively very large. With a well-design 
squirrel-cage rotor a fair torque is obtained at starting, but 
the rush of the current is far greater than for a direct- 
current motor giving the same starting effort. A heavy 
line drop is thus inevitable unless a special expenditure 
is made in cables. Resistances cannot be done away with 
in connection with indaction motors, but in place of a 
separate box they may be arranged in the rotor itself, 
or some pole-changing device may be adopted. This, how- 
ever, will probably mean additional slip-rings and contacte. 
It would appear that fuses rarely blow on overloading of 
three-phase motors, as the windings exert a choking-coil 
effect, which keeps the current within certain limits. 
Variable speed with alternating motors is a most difficult 
problem, and proscribes their use to a large extent. It 
is an absolute necessity with fans, as the air supply must 
be capable of nice regulation. Moreover, one is rather 
restricted in the choice of speeds with three-phase motors. 
Alternating motors are very good when they can be run 
on constant load at constant speed, conditions met with in 
certain classes of pumping work, etc. By-passes can easily 
be arranged on the pumps to allow of gradual starting. A 
single-phase system, if it could be made practicable, would 
be most suitable for mining work. Three-phase alternating 
is quite unsuitable for locomotive traction in mines where 
trolley wires would be permitted, and no otber form of 
alternating current is at present admissible for general use. 
It would be reasonable in some cases to transform from 
alternating to direct current by means of rotaries or motor- 
generators, more especially if the frequency of supply was 
50, or thereaboute. For & large scheme, such as where 
several pite are fed from one central station above ground, 
an alternating system would unquestionably be adopted, 
at any rate for transmission. Continuous current is 
eminently suitable for large machines, such as winding and 
haulage gears, and large pumps, owing to great comparative 
ease of starting and regulating. 

Speed variation is practically essential in most of the 
departments of mining work, and can now be accom- 
plished very economically with direct-current machinery. 
In addition, a continuous-current system gives far better 
results on varying load (also an essential of mining work) 
than an alternating one. It seems to me that rather too 
much stress has been laid on commutator sparking. Arcing 
in switches is unavoidable in any case. It has been said— 
by Mr. Hall, I think—that the direct-current motor cannot 
be entirely enclosed, a fact cited as showing a distinct 
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advantage of the induction motor. There is no reason 
whatever why a continuous-current motor should not be 
completely enclosed if it is properly rated. For coal- 
cutting there is no motor giving a more efficient starting 
torque than the direct-current series type. When fuses 
blow with overloads on continuous-current motors driving 
coal-cutters, the men in charge, disliking the frequent 
stoppages, apparently have a knack of substituting larger 
and larger fuses, resulting finally in a burn-out of the 
armature, causing a serious waste of time. Unfortunately, 
this sort of thing is very difficult to put down. In the 
evidence given before the Departmental Committee on 
the Use of Electricity in Mines, it was stated on behalf of 
a company insuring electric plant at collieries, that 85:7 
per cent. of accidents to dynamos and motors occurred 
in armatures or commutators, these mishaps being chiefly 
due to overloading. Mr. H. M. Hobart says that a con- 
tinuous-current motor for coal-cutting would for a given 
output and speed have a smaller diameter, a much deeper 
air-gap, a higher efficiency, and a lower temperature rise 
than a polypbase motor for the same work. Further, the 
regulation would be much more suitable for lighting 
circuits. 

The E.M.F. of an alternating system is much more 
flexible than that of a direct-current one; it is so easy to 
step up or down with static transformers, but it must be 
remembered that the frequency suitable for power is not 
suitable for lighting, a very important consideration, and 
one which by the introduction of further complication is 
likely to neutralise largely the copper economy incidental 
to the use of alternating currents. A direct.current plant 
for 500 volts, in the case of comparatively small plants, 
on the concentric system with earthed return is very good 
and elastic for all classes of work, but the choice of a 
system must really rest on the special circumstances of the 
particular case. 

VOLTAGE, ETC. 

In the evidence rendered befcre the Mining Com- 
mission the majority of witnesses were agreed on limiting 
the pressure to from 500 to 600 volts at the actual work- 
ings. This seems really too cautious when compared with 
Continental practice. To quote one instance among many, 
at the Gneisenau Colliery an asynchronous motor receiving 
current at 2,200 volts is driving a pump situated 1,476ft. 
below the surface. The advantages of high-tension trane- 
mission in connection with mining are doubtful unless 
there is a large area to be supplied from one central station, 
necessitating considerable lengths of line on the surface. 
The new rules merely allow 650 volts as a maximum for 
motors or transformers up to 75 h.p. capacity. Con- 
sequently, when considering the question of single collieries 
with closely situated shafts, a 2,000-volt system, say, with 
its inevitable complication and increased first cost, owing 
to necessity for special insulation and transforming devices, 
is distinctly inadvisible, as not only will the economy in 
copper be swamped by the disadvantages named, but also 
a small proportion of the whole system will be worked at 
the high pressure. With a large and widely-distributed 
scheme, however, a three-phase high-tension system of 
transmission is admirable and absolutely necessary for the 
best commercial results; the considerable gain in copper 
much more than compensates for the extra apparatus neces. 
sary. With regard to the danger objections, it has been 
argued that the knowledge of the use of a high pressure 
tends to make men more careful. This would seem to be 
a somewhat neutral advantage. In alternating practice a 
low frequency of about 25 should be adopted for power 
circuits, and for lighting certainly not less than 45 to 50. 


GENERATING PLANT. 


In the ordinary way special consideration of this portion 
of the installation is hardly necessary, as it is nearly always 
placed on the surface, and is of the same nature as that in 
any other power station. But large size generators for 
mining work will most generally be required of the low- 
. speed type, as colliery engineers much prefer to use 
horizontal engines for driving, as being machinery with 
which they are more familiar. High-speed engines of the 
type now almost universal in our central stations are, of 


difficult to persuade mining engineers to use them owing 
to the necessity of having a special staff of mechanics to 
look after them properly. Dynamos of over 250 kw. 
capacity would probably be coupled direct to the prime 
movers, machines of a less output being rope-driven. 
Without question all generators should be liberally rated. 
Machines intended for use below ground, ireludiog rotary 
transformers or mutor-generators, have specially to be 
designed for ease of transport. They should be as 
absolutely reliable as possible, both electrically and 
mechanically, and should be subjected constantly to the 
most thorough supervision. The new rules have specially 
provided for the proper installation and care of the gene- 
rating plant. It is to be isolated, an ample sufficiency of 
room is stipulated for each set, and all machines at. 2 
pressure higher than 250 volts are to have their framea 
efficiently connected with earth. It is to be hoped that 
tbere will no longer be any of that cramped huddling 
together of machinery which, unfortunately, so often 
characterises mining installations. 


DISTRIBUTION, 


The distribution system, comprising wiring and switch- 
gear, is from every point of view by far the most important 
factor in an electrical mining installation. The few isolated 
cases in which mining managers have actually condemned 
electricity as unsuitable have been almost entirely created 
by shoddy workmanship and thoughtless design in the 
wiring scheme. It is absolutely essential for the successful 
adaptation of electricity to mining that the syatem of 
wiring, with its controlling gear, should be as “solidly” 
installed as possible with the greatest care and the best 
material, due regard being paid in the design to any 
special circumstances. For continuous-current work con- 
centric cables with the outer conductor earthed have 
proved very satisfactory, but the new rules prohibit earth 
circuits in the main, and the neutral point of a polyphase 
system may not be earthed until the district inspector of 
mines has been formally notified. All metallic sheathings 
and armourings should unquestionably be properly con- 
nected with earth. In an alternating system care must be 
exercised in the use of metallic armourings or the laying 
of cables in iron pipes, to minimise, as far as possible, 
inductive effects. Three-core cables should be used, not 
triple-concentric, and the algebraic sum of the currents 
must equal zero, as otherwise the inductive effects of the 
three cores will be unequal, and there will be a loss in 
efficiency. Moreover, in special cases, where for somo 
reason direct-current and alternating mains have been laid 
in the same pit, great care must be taken to avoid the 
mutual effects of self-induction. The most favourable 
means of layiog cables varies largely with circumstances. 
Bitumen filled troughs are very good, but can very rarely 
be used iu mining work without an additional armouring 
of the cables. Insulation consisting of paper or jute 
sheathed with vulcanised fibre or vulcanised bitumen with 
a double armouring of galvanised steel wires, is very good 
for difficult situations. Opinions, however, vary widely 
as to the protective covering to be adopted. Trailing 
cables for use with coal-cutters and portable drills present 
a very difficult problem. It is a hard matter to combine 
proper flexibility with sufficiently strong and reliable 
armouring. Some engineers use osk or teak casing in 
taking the mains down the shaft, others clamp with 
massive wooden cleate, and in the case of a brick-lined 
shaft, lewis bolts may be used to sustain the clamps. On 
the other hand, loose suspensions are often preferred, as 
giving the cable a better chance of withstanding mechanical 
shock. Joints in the cable are best made in connection 
boxes, which may, of course, at the same time contain 
switches or fuses. It is a moot point as to whether roof 
suspension is better than an arrangement on the sides or 
in the floor. It really depends on the relative strength 
and general suitability of these three alternatives. Certain 
it is that unless proper means are taken to prevent it, a 
fall of roof will probably break the cable suspended there- 
from—a very dangerous possibility in a “gassy” mine. 
With a roof suspension some arrangement should be made 
such as that adopted at the Hulton Collieries, Bolton, 


course, perfectly suitable for mines, but it is somewhat | where the cables are loosely suspended from the roof by 
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means of spun yarn, ao that in the event of a fall no undue 
tension is put on another part. The floor would seem at 
first sight to be the best place for the mains, but it is 
frequently very uneven. It should not be possible for any 
circuit to be opened in the presence of an inflammable 
gas—that is to say, all boxes enclosing switches and fuses 
to be used in the dangerous sections of a mine should be 
gastight. Further, the switches are better immersed in 
oil. With regard to the general control of the scheme, 
it is best to arrange a disconnection box to ground cables 
at the top of the shaft and a distribution board with 
switches and fuses immediately at the bottom. Switch- 
boards of the skeleton type, where there is really no 
“board” at all, are excellent for straightforward work, as 
every detail can be so readily inspected. Mr. Roslyn 
Holiday, of the Ackton Hall Colliery, makes his own 
switch-boxes for attaching to coal-cutter motors They are 
fitted with an accurately-machined cover and a cement 
joint. The switch bandle works into a box through a 
gland. The voltage is 320, and there has been no sparking 
trouble. The more complex forms of gear, especially 
motor-starting rheostats, should be designed for the utmost 
reliability and ease of working. The movement of the 
switch arm over the contacts should be restrained in order 
to reduce the risk of an armature burn-out, an accident 
which should be rendered still more improbable by the use 
of proper protective devices in circuit with the machine. 
All metallic boxes, etc., should be earthed. ö 


(To be continued.) 


SOME ELECTRIC LIGHTING TROUBLES WHICH 
MIGHT BE AVOIDED, 
BY ALFRED H. MAYES. 


Those who have had considerable experience of electric 
lighting installations can scarcely fail to have observed that 
the causes of breakdown or other trouble are comparatively 
few in number, and, consequently, the same class of fault 
presenta itself again and again. Short-circuiting in lamp- 
holders is a prolific source of destruction to lamps, and 
frequently of far more serious damage. The cause is 
generally a stray strand from the end of the duplex 
conductor, which finds itself free from the remaining 
strands and manages to make contact with tbe opposite 
pole. The remedy for this trouble is simply to exercise 
more eare in fixing the bunches of fine strands in their 
respective terminals, By far the most satisfactory plan is 
to burn off the insulation, which can be done without 
injuring the wires in the slightest degree, and then to 
tightly twist the strands into the semblance of a solid con- 
duetor, using the finger and thumb only for the operation. 
Should the pliers be brought into requisition for this 
purpose, the fine wires will certainly be bruised or broken, 
and the difficulty we are seeking to guard against will result. 

Tbe difficulty of obtaining a sufficiently high insulation 
resistance between the poles of the whole installation is not 
an unusual trouble, and is sometimes due to a little-suspected 
cause—that is to say, the employment of a cheap class of 
poorly-insulated duplex cord in some of the fittings. When 
one realises that the positive and negative poles of the 
system are closely twisted together, the necessity of high- 
class flexible cord is at once apparent, especially so in damp 
or exposed positions. 

Serious loss and annoyance to users of the electric light 
is frequently caused by the "blowing" of sub- or main 
fuses. Whilst fully recognising the importance of not 
providing too much carrying capacity in fuses, it must 
also be borne in mind that if the capacity is cut too fine, 
that the premises may be plunged into darkuess owing to 
& momentary and trifling increase in the supply voltage, 
and this frequently happens, causing much difficulty to the 
unfortunate consumer, who frequently has trouble in 
obtaining the services of an electrician to put matters 
right, especially should it occur late at night. 

As anything tending to bring electric lighting into dis- 
repute is strongly to the disadvantage of wiring contractors, 
attention to the foregoing hints will he amply repaid by 
increased satisfaction to users, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The following candidates were elected at the ordinary 
general meeting on the 23rd ult. : 


Meiber.—O, L. Edgar, Edison Electric Illuminating Company, 
Boston, Mass., U. S. A. 


Associate Members,—J. Askew, 17, Moore street, Preston, Lano. ; 
W. Briggs. 90, Oamperdown- road, Scotstoun, Glasgow; J. W. 
Hadfield, Electricity Works, Castle- street, Barnstaple; D. Huntley, 
70, Loveday- road, West Ealing; J. 8. Morton, Corporation Electricity 
Works, Ashton - under-Lyne; G. R. J. Parkinson, 24, Wellington- 
road. Bilston ; J. 8. Peck, British Westinghouse E. and M. Company, 
Tratiord Park, Manchester. 

Students, —H. R. Ainsley, Faraday House, Chariog Oross-road, 
W. C; E. Barraclough, 36, Hermitage-road, Orumpsall, Manchester; 
K. D. Bullpitt, The Mount, South Norwood-hill, S. E.; J. A. Cook, 
12, Willowbridge-road, Canonbury, N.; H. Oorney, 107, Jesmond- 
road, Ne weastle-on- Tyne; T. C. Dunne, 5, Desmond-etreet, S. C.-road, 
Dablin; A. V. Ferguson, 6, Suezstreet, Warrington; H. O. M, 
Gammon, 25, Hawke road, Upper Norwood, S. E.; C. E. Garratt, The 
Uplands, Hagley, Worcestershire; E. W. Heathcote, Sunnyside, 
Erdington, Birmingham; L. B. Hewitt, Faraday House, Chariog 
Cross.road, W. O.: C. Hobson, Kinrara, 93, Union-road, Olepham, 
S. W.; R. H. F. Houston, 14, Ovington-f quare, S. W.; H. T. 
Jager, North View, Snakcs-lane, Woodford Green, Essex; R. D. 
Jenner, 5, Bedford-street, Chorlton-on-Medlock, Manchester; D. 
Knowles, 8, Marshall-place, Cheetham, Manchester; T. 8. Lacy, 
Ssaumarez, Sunninghill, Ascot; A. W. Lambourne, Bloxham House, 
Harborne, Birmingham; W. T. Massey, 4, Lee-grove, Salford, Man- 
chester: M. Mercer, Bank Villae, Preston New-road, Blackburn ; 
E. R. Myers, 6, Moreton-avenue, Stretford. Manchester; H. Pearce, 
Normsnhurst, The Butts Brentford ; T. S. Pipe, South View, St. 
Sa viour's road, Saltley, Birmingham; W. A. Pitts, 124, Cecil-street, 
Whitworth Park, Manchester; W. Rodger, 139, Morrin-street, Spring- 
burn; J. E. Roberts, 42, Albert.streer, Rugby; H. M. W. Royce, 
208, Plymouth-grove, Manchester; F. C. Russell, 303, Burton- road, 
Derby; O. E. Savage, Electric Power Station, Spriogsmire, Dudley; 
R. Savarimathen, Central Technical College, Exhibition-road, S. W.; 
R. Shaw, 7, Samu erside. place, Bonnipgton, Edinburgh; T. M Taylor, 
Rosendale, Newcastle, Staffordshire ; T. L. B. Westerdale, 13, Rectory- 
place, Woolwich, S. E. 


FORTHCOMING EVENTS. 


Fripay, Marcu 3. 

North-East Coast Institution of Engineers and Shipbuilders 
(Newcastle).— At 7.30 p.m., special meeting to consider the 
present Board of Trade Regulations for Certificated Marine Eogi- 
beers, and to suggest certain modifications. 

Royal Iustitution.—At 9 p.m., ''HRecent Advances in Wireless 
Telegraphy,” by the Chevalier G. Marconi. 

Institution of Electrical Engineers (Leeds Section).—Annual 
dinner. 

Junior Institution of Engineers.—At 8 p.m., '' Possible Improve- 
ments in Locomotive Practice," by Mr. W. Longlaud. 

Monpay, Marcu 6, 

Faraday Society.—At 8 p.m., Recent Davelopmeats in Electric 
Smeltirg in Oorn:ction with Iron and Steel, by Mr. F. W. 
Harbora. 

Society of Arts.—At 8 p.m., ‘‘Internal-Combustion Engines" 
(L'oture IV.) by Mr. Dogald Clerk. 

TvEspAYv, MARcH 7. 

Institution of Civil Engineers.—At 8 p. m., resumed discussion on 
Mr. R. W. Allen’a paper. '‘Surfac -Condensing Plante, and the 
Value of the Vacunm produced.“ 

THURSDAY, Marcu 9. 

Institution of Electrical Engineers. — At 8 p.m., report on 
experiments carried out at the Natioral Physical Laboratory: 
"Oa the Effect of Heat oa the Electrical and Mechanical 
Properties of Dielectrics,” aud On the Temperature Distribution 
in the Interior of Field Coils, p:esented by Dr. R. T. Gleze- 
brook, F.R.S.; ''Oa Temperature Curves and the Rating of 
Elect ical Machinery, by Mr. R. Goldechmidt, 

FRIDAY, Marcu 10. 

Institution of Electrical Engineers (Manchester Section). — 
At 7 p. m., annual dinner. 

Royal Institution.—At 9 p. m., The Structure of the Atom, by 
Prof. J. J. Thomson. 

SATURDAY, Marcu 11. 

Junior Institution of Engineers.—At 3 p. m., visit to the New 
Ritz Hote). Piccadilly, to inspecs the '' ci ze skeleton system of 
constructional engineering. 

Birmingham Electric Club. — At 7 pm., ‘' Electric L'füng 
Mechinery,” by Mr. E. OC. R. Ma ks. 

Royal Institution.—At 3 p.m., “Electrical Properties of Radio 
active Substances,” by Prof. J. J. Thomson. 


Institution of Civil Engineers.—On March 22, at 7 p. m., annua 
dinner at Merchant Taylors’ Hall. Sir Guilford Molesworth, 
president, in the chair, 
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EVOLUTION IN ELECTRICAL DISTRIBUTION. 


In the London Gazette of Nov. 25 last appeared the 
customary advertisement relating to application to Parlia- 
ment for “power to establish stations and works for the 
generation and supply of electricity, eto, in the counties 
of Middlesex, Surrey, Essex, and Kent, and the adminie- 
trative county of London . This has been termed 
a mammoth power scheme, and it is. Ita promoters have 
carried out a large scheme on the Tyneside, and we 
presume the experience thus gained leads them to the desire 
to tackle tbe Metropolis. The scheme may be good, bad, cr 
indifferent ; neither of these phases are we now going to 
discuss, much less to decide. The time, however, is ripe 
for the consideration of the subject generally, leaving 
special cases for the future. Assume for a moment that 
mammoth distribution schemes are in the natural order of 
things, and are better than aught that has gone before— 
that is, are more economics! or efficient, for the product 
remains the samo whether obtained from a large or a small 
installation. How is this advanced step in the evolution 
of the electrical industry going to affect what exists? 
Some of us, perhaps, are just old enough to recollect 
the inception of electric lighting, in the attempt and 
failure to light a street of Paris by battery power. 
For years after this lighting lapsed, except in a few 
instances for lighthouse purposes. Wilde, Siemens, and 
others worked to replace the battery by the dynamo, 
but electric lighting did not progress till Gramme on the 
one hand and Jablochkoff on the other provided, the one the 
machine, the other the candle. Then came a race of Titans. 
Who would be first, and who would succeed? The exhibi- 
tion of 1881 at Paris opened the eyes of the world to the 
possibilities of the new system of lighting. There the aro 
was accompanied by the incandescent form of lamp, and 
experts had learned how simply and effectively the work 
could be done. We do not say the machines or the lamps 
were then perfect, but those who had studied the question 
knew the thing was possible, and that the experience 
gained in use would improve and hurry details towards 
perfection. The cry was, we can do it; let us do it; and 
the storm of opposition was roused. Gassites opposed the 
use of public money and laughed to scorn the possibility 
of electricity ever successfully contending with gas. The 
supporters of electricity were emphatic, but money to really 
test the matter was not easily forthcoming. We do not 
euggest that those who preached the perfections of gas were 
not in earnest, for history tells us that when in the early 
part of last century the attempt was made to introduce gss 
lighting, the opposition was just as violent and just as 
uncompromising. It may not be out of place to quote 
lines written nearly half a century ago about the opposition 
to gas lighting: 

"Only half a century since, 
Fifty years or so, 
Safely through our London streets 
At night, you could not go ; 
Oil lampe, and Oharlies, 
Strove with thieves and night; 
The public got the worst of it, 
And called for better light; 
When straight a cry was heard, 
' No popery—no mass— 
Our glorious Oonstitution— 
No gas—no gas!’” 
Time passed, money for small and for private installations 
was forthcoming—these invariably showed that the faith 
of electrical engineers was well grounded. At last, after 
herculean efforts, municipalities began to realise that 
companies or themselves would have to undertake the 
work of generation and distribution, for the demand for 
this kind of light was growing, and the multiplication of 


small plante was inefficient and uneconomical. We thus 
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come to schemes initiated and carried out for lighting 
whole districts. At the present time such installations 
ran well into hundreds. The new departure practically 
argues even these schemes are too small, and that they 
should be replaced by larger schemes. Supply in bulk is 
the watchword. What of it? It must be remembered 
here that a etep in progress is accentuated by the demand 
for power, and that this demand is rapidly overshadowing 
the demand for electrical energy for merely lighting purposes. 
The subject is a large one, and cannot be dealt with wholly 
in a short article. Take two points. Assume half a dozen 
towne, say within a circle of a dozen miles radius, each 
having its own electricity works, each baving embarked 
£100,000 in those works. A promoter comes along and 
suggests a mammoth scheme to supersede the half-dozen. 
His contention is that he can supply in bulk to these 
centres cheaper than they can generate for themselves. Is 
it a necessity of progress that these half-dozen works go 
the way of the many little private installations, and be 
more or less consigned to the scrap heap, and the cost 
written off as a bad debt? Of course, the answer 
depends on simple arithmetical calculations which as yet 
bave not been clearly proved. The other point we can 
refer to is whether really a mammoth scheme is more 
economical than a smaller one, though of considerable size. 
The answer to this is also an arithmetical calculation, which 
must be solved for each particular case, but wo can at once 
say that in many cases the mammoth scheme would have 
no economical advantage over the smaller schemes. If the 
aid of Parliament is to be invoked, the greatest precautions 
should be taken to safeguard capital already involved 
unless it can be unmistakeably proved that the new step 
is sufficiently economical to counterbalance the loss involved. 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


TELEPHONE PURCHASE. 


SiR,—On Feb. 24 you were good enough to grant me 
ri for a letter on this important subject, in which I 
demonstrated that (1) the proposed agreement meant the 
continuance of high rates till 1911 at least, without any 
duis as to what would bappen thereafter, and (2) 
that it would make ducks and drakes of tho existing 
municipal exchanges. I now propose to show that it is 
eflculated to do the same with tbe Post Office itself. 
The maximum and minimum schedules of rates between 
which the company may oscillate at will constitate tbe 
ingenious device for compassing this end. The maxi- 
mum schedule enables the company to maintain its 
high rates in non-competing centres; the minimum 
enables it to undercut the corporations and victimise 
the Post Office. One would imagine that the object of a 
minimum schedule would be to prevent the company 
undertaking unremunerative business to the injury of its 
successors, if not of ite competitors. If this is not its 
object, what possible excuse can be advanced for such a 
schedule? Well, under the proposed minimum schedule 
the company is empowered to make contracts for two-party 
lines, and party lines serving three, four, or more subscribers 
for a first and last charge of jd. for each outward call 
(inward calls being free), provided the receipts per 
subscriber do not fall below 20s. per annum. Thus a 
two-party line may produce £2 per annum, a three-party 
£3 per annum, and so on. No limit is placed on the length 
of such & line, which may extend to five or ten miles. Sir 
William Preece, in giving evidence for the Post Office before 
the Select Committee of 1898, said (Question 5,376) that 
on a five-party line it would be necessary to receive £4 
per annum from each subscriber, or £20 in all, in order to 
make a profit of 12s. per subscriber per annum. That is 
fo say, the working expenses would amount to £3. Qs. per 


subscriber per annum. He says that a yearly rental of 
£2, with 1d. calls amounting to another £2, are required 
to make such a line pay. Under the minimum schedale 
in the agreement the total receipts from such a line 
may be only £5, equivalent to a loss of £15 on Sir 
William Preece’s figures. For a two-party line costing at 
least £40 to construct, according to Post Office figures, 
and costing at least £5. 5s. to work and maintain, the 
proposed income is £2! The Post Office charge for a two- 
party line is £3 per annum for each party, and 1d. per call 
(with a minimum of 30s. per annum), which gives them a 
certain revenuo of 10s. in excess of Sir William Preece's 
estimate. The cheapest telephone system working is 
probably that of the States of Gaernsey. The accounts of 
the Guernsey undertakiog for 1904 show that the average 
working cost per telephone in the island was £3 1s. 11d. 
Supposing Guernsey let their telephones at 20s. per annum 
each, the bandsome profit they would make would become 
a deplorable loss. So the company is to be free to build 
up a business of an absolutely ruinous character, and in 
1911 to say to the Post Office, These lines have cost us 
£40 each; please pay us beck that amount.” And the 
Post Office will bs obliged to do so, less depreciation. 
Their firat act will then no doubt be to give notice to 
such unremunerative subscribers to terminate contracts, 
but the taxpayer will bave paid for plant which will lie 
derelict and useless. The prime intention of the minimum 
schedule is no doubt to enable the company to undercut 
the corporations, as I have already poioted out, but it also 
permits it to torpedo the Post Office itself. In 1869, when 
tho telegraphs were purchased, the amount to be given 
depended on the mileage of wire existing at the date of 
transfer. There are (fficials in the Post Office to-day who 
were then employ és of the various telegraph companies, and 
who still boast of the great deeds they performed in 
erecting hundreds of miles of useless wire between the 
date of agreement and the date of transfer for the Post 
Office to buy at three or four times its value. Similarly, 
when 1911 looms near the possibilities affurded by the 
minimum schedule for erecting plant will be sure to pretent 
themselves. Cheap telephones will bave a tremendous 
spurt, and there will be a large if not choice assortment of 
20s. subscribers, at £40 or £50 per line, for the Post Office 
to buy! But tbis is not all. Under Clause 9 (3A) any 
charges which the company may have in force at the date 
of the agreement are legalised, in spite of the schedules. 
In non-competing centres charges in excess of the maximum 
schedule exist; in competing centres charges below even 
the amazing minimum schedule are rife, all of which may 
B till 1911 and then handed over to the Post 
ice. 

Other objections may and will be taken to this loose and 
ill-digested agreement, but consideration for your space 
deters me from touching upon more than one—I do hope 
that the clause referring to the company’s staff will be 
reconsidered Salaries have ruled very low, work bas been 
hard, responsibility has been great. Hundreds bave spent 
their best years—many count a quarter of a century—in 
the service. It is said—I know not how truthfully—that 
their own superanoustion fund will not be available. But 
certainly, under Clause 8, the Post Office proposes to cast 
them adrift, or at least to give compensation, if at all, as 
a mere favour and not as an obligation. Surely this is 
not just and not what the British publie would desire.— 
Yours, etc, A. R. BENNETT. 


DIESELHORST-MARTIN TELEGRAPH AND 
TELEPHONE CABLES. 


Following is a description of the Dieselhorat-Martin 
system of making dry-core telegraph and telephone cables. 
We understand that these cables are being used in very 
large quantities by the British Post Office, as it is recog- - 
nised that only with cables made on this system is it 
possible to superimpose circuits with entire freedom from 
cross-talk. 

The cores are made up of more than one pair by suoces- 
sive twinning operations, thus: (A) one insulated con: 
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ductor twisted with another insulated conductor to form a 
pair; (B) two paire, made as in A, twisted together, to 
form a core of four wires; (C) two four-wire cores, made 
as in B, twisted togetber to form a core of eight wires; 
(D) two eight-wire cores, made as'in C. twisted together to 
form a core of 16 wires; and so on. The length of lay is 
varied throughout, and à number of 4, 8, 16, etc, wire 
cores may be stranded into a cable, all being alike, or some 
of one and some of another size, while pairs or larger cores 
may be wormed between tbe main cores of the cable. 


Fic. 2. 


A.74-wire cable made up in the ordinary way is shown 
in sestion in Fig. 1. It is made up as follows: centre, 
1 pair; first layer, 6 pairs; second layer, 12 pairs; third 
layer, 18 pairs—total, 57 pairs. Compare the above with 
the 74-wire cable made up on tbe Dieselhorst-Martin system 
(Fig. 2). This cable is made up as follows: centre, 1 pair; 
first layer, 4 16 wire cores; worming first layer, 4 pairs— 
total, 57 pairs. One of the 16. wire cores is shown in 
diagrammatic form in Fig. 3, which shows how the 
conductors are twisted together. 
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If each conductor weighs 100lb. per mile, we may obtain 
from any one core of 16 wires the undermentioned loops: 
eight loops with conductors of 100lb. per mile, four loops 
with conductors of 200lb. per mile, two loops with con- 
ductors of 400lb. per mile, one loop with conductors of 
800lb. per mile. It is important to notice that the loops 
of any one group will not interfere with the loops of the 
same or any other group, since they are twisted indepen- 
dently with different lengths of lay. The four 16-wire 
cores shown in Fig 2 might also be used as two loops of 
1,600lb per mile each, or as one loop of 3,200lb per mile. 
. It is found that, in any operation of bunching or grouping 
as described above, the increase in the electrostatic capacity 
ie small compared with the decrease in the electrical resist- 
ance, the increase in capacity measured between wire and 
wire being only about 30 per cent. 

The following table, showing the decreaso in K.R. as the 
grouping proceeds, is compiled from the results of actual 
tests. 


Ls one conductor of the loop, L!=the other conductor of the loop. 


Resistance | Electrostatic K.R. per 
L L! of loope in capacity per mil. pf 
: ohms per mile between | 8 
mile. | conductors. | Ip. 
= b 11 056 616 
a+b c+d 5:5 073 402 
Wem , 9» gm 
a-i-b+c+d+ t+j+k+l+ i , , 
{ etftgth } ( m+n+o+p 1575 135 | 186 


| | 


By the successive twinning system of constructing cable 
core, therefore, circuits of lower K.R. than one pair may 


readily be obtained, and because of the differential twinning 
of the components, the circuits so obtained will be free from 
overbearing. In addition to the advantage of being able to 
obtain loops of low K R., the cores made by successive 
twinning may be used for superimposed circuit working 
without overhearing between the various parts. Fig. 4 
indicates how 15 circuits msy be obtained from a 16-wire 
core, and it will be seen that the 74-wice cable shown in 
Fig. 2 would provide for 65 circuits at least, as compared 
with 37 circuits if made up in the ordinary way (Fig. 1). 
The superimposing may take place over the whole length 
of cable as shown in Fig. 4, or over one part only. 

The number of combinations obtainable is too great to 
be fully discussed here, but all of them consist of modifica- 
tions or extensions of those shown. One other point may, 
however, be mentioned. In all telephone systems incon- 
venience is felt fur want of circuits between one exchange 
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and another for switching through purposes (called junc- 
tion circuits). At present the number of these circuits 
cannot be increased without laying additional cables, but 
if a cable made up as described were employed between 
one exchange and another, additional circuits could be 
obtained by superimposing after each pair in the cable bad 
been made use of. 

Thus it is evident that, whereas in an ordinary dry-core 
cable the circuits to be obtained are the equivalents cf the 
number of pairs of wires, the number of circuits in cables 
made on the Dieselhorst-Martin system is much greater 
tban the number of pairs of conductors, and great economy 
may therefore be effected by the employment of such cables. 

It remains to add that Messrs. Siemens Bros. and Co, 
Limited, 12, Queen Annes. gate, London, S. W., to whom 
we are indebted for the particulars given herewitb, are the 
manufacturers of these cables; also the sole licensees for 
the same. 


SOME NOTES ON THE RUNNING OF A PRIVATE 
LIGHTING AND POWER PLANT.* 
BY P. T. BLISSET, ASSOC, MEM B. 
(Concluded from page 260.) 


The cost of maintenance for turbo sets should be very little, 
the b/ggest item, perhaps, being new brushes and the renewal 
of the commutator, say, every four years. It may be safely 
said that the cost of repairs and oil together for them is not 
one-sixth of that for the Willans engines. 

Any comments on the running of Mather and Platt generators 
are not necessary, as no complaint is ever heard concerning 
them. The middle-wire current is dealt with by two balancer 
sets, which were made up of old 210-volt generators. 

The power wiring has been done chiefly by the staff on the 
works, and some time ago was carried out with lead-covered and 
armoured cables fixed by means of teak cleats. Although this 
style of wiring gave comparative safety, it was impossible to 
pull the cables quite straight, and it was difficult to bend them 
neatly round sharp corners. Much of the armoured cable was 
afterwards put into wood troughs and covered with a teak 
capping, the smaller cables being put into specially heavy pitch- 
pine casing*. For the heavier cables, say /, the wood 
troughing with cleats every 2ft. makes a very good job, and 
if the troughing is well coated with shellac inside to keep 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers, Feb. 9, 


THE ELECTRICAL ENGINEER, MARCH 8, 1905. 


309 


moisture from coming througb, the arrangement has been found 
to stand well under very trying conditions, braided cables only 
being used. Braided cables have been drawn into galvanised 
iron screwed tubes, but the drawing-in part is very difficult with 
cables of over ?/,. There is a great temptation to thread the 
pipe fittings over the cables and then screw them up, resulting in 
the cables being twisted and badly damaged. 


coming in and going out near the axis of the hinges need bave 
no slack in them. A diagcam (C) of a pair of fuses and meter 
are shown which illustrates this idea. When anything went 
wrong in a circuit, it was very difficult for anyone not knowing 
the geography of it to find where all the various fuses were. 

As distributing boxes, with their many more or less weak 
connections, is where trouble is often found, the importance of 


Tear Frame SO x 27 OvER ALL X 4 AQ" 
Fouro TO wat wire 6-3 00 Coe Sen. 
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The draw-in system, perhaps, exists more in theory than 
anywhere else, and though a large variety of junction and 
draw-in boxes are supplied, it has not been possible to arrange 
the circuits so that the cables could be drawn in unless it was 
an easy run. Long straight runs for cables have been fixed to 
porcelain cleats—an old arrangement which is very satisfactory. 

The cable fixings inside and out of factories are generally 
the worst-looking job about the place, and as their safety is of 
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the greatest importance, carrying, as they do, the energy of the 
whole concern, it is surprising that more attention has not been 
bestowed upon them. When cables come to a distribution or 
fase box, they should preferably be brought into it direct on to 
front-connected switches or fuses, or, if back connected, should 
be brought in at the side of a frame on which is mounted a 
door, hinged horizontally, and carrying the fuse or switch gear, 
so that the back connections are accessible, and the cables 
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very ready access to both front and back should be recognised. 
Cables sweated into cable eyes (sometimes badly) have been 
known to fall out from the melting or softening of the solder. 
No weight of cable should, therefore, be allowed to hang on a 
cable eye into which it is only sweated. In a running plant, 
where so much depends on the distributing system, these small 
details are of more importance than is thought by those who 
design small electrical gear. 


— 2 Ore ty ve 


EYES on Bus BARS, 


Small gear as supplied in the ordinary way by manufacturers 
is usually too light for the usage it has to put up with. Screws, 
etc., are generally put where they cannot be tightened up 
without taking off much covering. Highly-polished hexagon 
nuts, etc., are fixed where a spanner cannot be got on them, 
and results in the pliers being used. Brassfinishers’ nuts, being 
of various sizes, do not usaally fit ordinary Whitworth spanners. 
Little troubles like the above result in many connections becom- 
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ing loose, and there is no reason why electrical apparatus could 
not be as standardised as far as these details go as ordinary 
engine work. 

f the various types of fuses tried, the switch type with the 
porcelain handle appears to be the best. The hollow handles 
should, however, be lined with plaster or asbestos ; porcelain 
handles with no lining being extremely dangerous to anyone 
putting in a fuse with a short" on the line, which is likely 
to burst the handle, the arc inside the handle causing it to 
expand suddenly. The damper type cf fuse cannot be teen 
when blown, and in the larger sizes the holders are burst. 
Copper wire appears to be the best to use for fuses except for 
very small currents. In the majority of switch fuses the spring 
contacts are easily bent, and no provision is made to prevent 
the fuseholder from falling out when the contact springs are bent. 

The number of first-class motcrs for continuous current on 
the market at present, makes the selection of suitable motors 
easier than a few years ago. In the matter of efficiepoy there 
is not much to choose between any of the good makers. The 
importance of the mechanical design of most of them has 
been well considered, some, however, being rather badly 
arranged for changing the armature. It is not much good to 
arrange the top half of the motor to lift off in a few seconds and 
find that it takes 10 minutes to disconnect the shunt. There 
is no reason why the shunt connections should not be made 
automatically when the top is lifted on, as is done in some of 
the motors. 

There is a great difference in the winding of armatures, some 
being very much more difficult to get a coil out of than others. 
Certainly the best kind is the former wound type for repair- 
ing, the individual coils being bound together very hard. Some 
makers of armatures use very soft coils, and not only does the 
insulation get rubbed off the wires, but the coils are very 
difficult to get into the slots. A great many breakdowns of 
armatures are due to the wires flying outat the commutator end, 
where they are sweated into the bars. They should always be 
bound down with piano wire binding, or some better connection 
provided. Some breakdowns are due to careless handling in 
putting the armatures into the carcases, but this can only be 
expected when it is such a difficult job in some cases. The 
unfortunate part of this kind of fauit is that it takes time to 
develop. As sometimes the spindlos of motors get bent or 
damaged, it is a great advantage to have the coil mounted on a 
sleeve which can be drawn off the spindle. A weak point in the 
insulation of armatures is at the outer end of the commutators, 
as there is generally a thickness of mica only between the end 
of the commutator and the spindle. | 


TALLE E.—Efficiency of Shunt- Wound Motors. 


_| Revs. | — Commercial effioienoy-— 


Motor makers, pe per cent, at 

Power! min. | Full. |} load. j load. 3 load. 

BF HH!C 74 1250 87 3 | 84:0 |785 | 738 
„„ REEE dPETES 10 |1,050,857 |859 |782 | 64:8 

PME m teo ESO 10 750|89:5 | 871183511 72 0 
o NV eM Rx LES 15 1.050 90 4 |881 |840 | 73:5 
Bergmann 1 155 68858 — 598 | 46:6 
F -| 46 375 | 817 | 8231796 | 699 
er ere 15 215 88:2 | 88°2 |847 | 68:0 
FC eost 3 500 670 | 629 540 ' 428 
Scott and Mountain........ 10 | 2400 815 |770 |659 | 646 
Mavor and Coulson ......... 1 460 | 65:0 | 60°2 |537 | 442 

Funde! 1 1.500 670 | 628 558 — 

„ SaaS 4 1.330 778 | 725 637 | 468 
„ Tarde ete: 1 1.350 756 |68:2|607 | 41:5 
Mather and Platt. s.. 10 750 86°75 | 83°9 |70'1 | 67°4 
E.O.C. (series) ............... 8 600,880 | — |800 700 
Siemens . . 15 1.050 84 63 2 60 9 


| 74:82 | 


Practically all the motors used are of the enclosed type and 
coupled direct on to tho machinery they drive. Of course the 
slow-speed motor is an expensive one for its power, but there 
is no doubt that it is a more satisfactory arrangement. As 
there are 204 motors in use, varying from 4 h.p. to 15 h.p., with 
a total horse-power of 1,363, it speaks well for electrical driving, 
under the worst conditions when it can be said that there are 
rarely more than two or three armatures under repair. Spare 
armatures are kept for all motore, and a breakdown causes little 
delay. The majority of the motors being well above their work, 
breakdowns frum overloading rarely occur. There is no serious 
loss in efficiency when working under full load, and with small 
motors particularly it pays to put in a much larger motor than 
actually required, as this is about the only way of prevent- 
ing breakdowns on small motors. A table (E) is given 
which shows the results of the tests made on some of 
tbe motors used, from which it will be seen that the 
efficiencies do not decrease much at the smaller loads. 
It will be noticed also that the efficiency of the high-speed 
motors is not quite as good as the moderate-speed. The 
temperature rise inside the motors varies from 32deg. F. in the 
slow and moderate speed motors to 88leg. F. in the highest 


speed. Great temperaturo rises in motors affect the speed by 
heating the shunts, weakening the fielde, and raising the speed. 
This difficulty, however, is got over by taking a few series 
windings round the fields to increase their strength. 

As speed regulation by means of alteriog the field strength 
is becoming common, a curve showing an experiment on a 
10-h.p. motor will parapa be interesting (see Curve F). It 
will be noticed that the alteration in the speed is much grester 
when running light than with a full load. The upper part only 
of the curve was found by experiment, about one-third of 
the lower part being produced from the upper. Twenty-five- 
horse-power motors are being installed with a variation in 
speed of 275 revolutions per minute to 600, one half being done 
by shunt regulation on the 420-volt circuit and the other half 
on the 210-volt circuit. 

The best furm of brush gear is found to be the parallel frame 
arrangement with a spring across the diagonal, which is certainly 
better than the gear provided with a rectangular slot hole in 
which the carbon slides. Unless considerable pressure is put on 
the brushes, they are liable to stick, and too much pressure 
causcs great wear of the commutator. 
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Motor-starting gear is, perhaps, one of the most troublesome 
arrapgements—far more than are the motors. The makers of 
this kind of gear have not brought their branch up to the same 
standard as the motor builders.  Hesistances are seldom 
properly divided. Insulation from the frames is often not 
good, and generally the resistance coils are not heavy enough to 
stand the starting current loog enough. The starters adopted 
are made to stand the starting current for about a minute 
without injury, so that if the circuit breaker or fuse goes whilst 
starting, the motor can be started again without waiting for the 
resistance to cool down. The ordinary man does not think of 
waiting for cooling, and often results in the burning out of 
small capacity resistances. The asbestos tubes used for winding 
the coils on are liable to get moist, and when wet there are 
leakages to the frame, from which bad shocks are to be had. 
M ny of the handles for switches and starting levers are 
ridiculously small, and, as they have fairly rough work to do, 
should be made much heavier. The card-wound type of resist- 
ances used were very unfortunate in breakdowns, and have 
nearly all had to be replaced by other types. The insulating 
material being porous absorbed moisture, which caused much 
of the trouble. Some of the resistances supplied were insulated 
wi h a kind of paper tarred over, and which set fire when the 
resistance warmed up. 

Circuit breakers were used on the distributing mains and 
mapy of the motor panels, but it was found that a very small 
short would pull out a large circuit breaker: they were therefore 
replaced by fuses. Circuit breakers on motor panels were not 
satisfactory, as they did not always come out at the right time, 
and sometimes got stuck if they were not used for some time. 

All motor panels are provided with double-pole switches, 
fuses, and an ammeter with a full-load mark on it. The 
ammeter should be of the dead-beat type, and is a great 
advantage at starting, showing if anything is wrong with the 
motor or the gear driven. It is important that all connec- 
tions to starting gear should be accessible from the front, 
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and that the starters can be changed quickly. The complete 
panels should be enclosed in a case to keep all contacts 
clean, especially the starting contacte, which, when dirty, 
sometimes cut the greater part of the resistance out at one 
jump. Coal dust on the slates has sometimes caused an arc 
between two terminals. As starting gear for motors is respon- 
sible for the greater number of failures, their importance should 
be appreciated, and though much has been done recently in 
making starting gears more substantial, there is room for great 
improvement in the designs. 

Although the wiring question has been discussed for yeara a 
satisfactory system has not been found. Much thought has 
been put into the perfecting of the various tube systems, and no 
doubt these are very good where there is no moisture, which is 
the greatest enemy to wiring systems. Unfortunately, the 
tubing systems bave been a failure when there is much moisture 
or variation of temperature. Brazed steel conduit was 
used, and it was found that moisture collected in pockets, 
due to condensation, which soon destroyed the insulation 
of the wires. The enamelling of the tube was not good 
enough to resist corrosion for long, and rusted through 
in some cases in less than two years. The draw-In“ system 
for light wiring may be possible in dwelling-houses, but where 

e runs are round joiste and girders or other difficult runs, it 
is practically impossible to draw the wires in, and consequently 
the tubes have to be slipped over the wires. Tabing unless 
fastened on to girder work very carefully is likely to get loose 
and the ends of the tubes cut through theinsulation. Galvanised 
screwed tubing has been used with fairly good results, but is 
expensive and has the condensation trouble. The steel tubing 
used in offices and dwelling-houses was in some cases installed 
by local contractors, whose men made sure that the wires could 
never be drawn out of them, perhaps with the object of covering 
up some very bad work which has begun to show itself. A large 
quantity of concentric wiring was installed, and, according to 
the claims made for it, the system would have been a perfect one 
for wet situations. Unfortunately, this, too, had to be replaced by 
entirely new wirlng. Theconcentric wires were lead sheathed, 
but could not have been perfectly watertight, as faults are con- 
tinually occurring, as many as six or eight in a length of a 
foot. A fault soon burns itself out, blowing the fuse which is 
replaced, and goes on for another day or two, where another 
fault occurs, perhaps quite close to the first, as when burnt out 
the insulation test is fairly good, but has left a large hole in 
the wire somewhere. As this sort of thing going on continually 
is very dangerous from a fireman’s point of view, it was decided 
to abandon this system. The watertight distribution boxes 
used sometimes got filled with water, which was soon boiled 
and fuses blown. A peculiar thing with these fuses was that 
if one blew several more would do so at same time, probably 
due to induction in the line supplying the box. 

For moderately dry situations a specially heavy pitch - pine 

casing (fixed by carpenters) has been very successful. The 
capping was screwed on to the casing at the outside instead of 
the middle as usual. In this way a fairly tight joint can be 
made if thick paint is used to make a joint. Casing can be 
finished off very neatly, and wiring carried out on this system 
has given little or no trouble. Switch and fuse distributing 
boxes used with casing should have all the switches in one 
row, apd the complete box hinged at its upper horizontal edge, 
so that the wires coming down from the casings come straight 
on to the terminals at the back without any slack or crossing 
wiree, the hinges being provided to aliow of easy access to the 
back of the board and prevent the usual entanglement of slack 
wire. 
The cleat system of wiring for light has been tried with 
success, and although this form of wiring is not looked upon 
favourably by insurance companies, it has proved itself up to 
now to be as safe as the other systems, and has certainly many 
advantages. It can be done very neatly, and in much less time. 
Unfortunately, porcelain fittings for this kind of work have not 
been obtained, and various makeshifts have been used in con- 
sequence. Junction and cross-over boxes could be made, 
but the prices are prohibitive for smali quantities. There 
appears to be a good opening for manufacturers to take this 
matter up, and an extensive use of wiring on porcelain cleats 
would be likely to be made, especially for factories. The accom- 
panying diagram (G) of a fuse box for cleat wiring gives an 
idea of how such a system as this could be made very reliable 
for wet situations. 

The result of experience with lighting of large areas broken 
up with columns, joists, etc., has led to the conclusion that 
groups of incandescent lamps are more economical to run 
and require less attention than enclosed arc lamp lighting, aro 
lamps being always a source of more or less trouble, especially 
in steamy places. Perhaps arc lamps of the open type may be 
successful for street-lighting, but for interior lighting on 
210-volt circuits the losses in the lamp are so great that 
probably a new three-watt incandescent lamp can show as good 
an efficiency as a small arc lamp. If the cost of trimming and 

tenance are considered, the cost of arc lamp lighting may 
come out more than incandescent, 


In conclusion, I have to thank the firm, who do not wish 
thelr name made known, for allowing me to bring these notes 
before you, and trust that much of it will not be too common- 
place for your discussion. 


TRADE NOTICES AND NOVELTIES. 


Battery Telephones. 


The accompanying illustrations (Figs. 1 and 2) show respec» 
tively a battery telephone table set suitable for offices, hotels, 
etc., and an interoommunioat ion table set. Particulars of both 
these sets are included in a handy little catalogue of battery 
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Fia. 1. —G. E.C. Battery Telephone Table Set. 


ringing telephones and accessories just issued by the General 
Electric Company, 71, Queen Victoria-street, E.C. They are 
qaite new,and will doubtless be appreciated. We need not 
enumerate here the further contents of the catalogue in detail. 
Suffice it to say all the instruments listed have been specially 
designed to meet the demand for cheap indoor and short- 
distance apparatus. Only such accessories are included as are 
most suitable for use in conjunction with the instruments 
illustrated, so as to prevent the possibility of wrong selection. 


Fid. 2. —G. F. C. Intercommunication Battery Table Set. 


A comprehensive set of diagrams showing how to connect up 
the instruments is added at the end of the catalogue. 


Eleetrie Cranes 


Messrs. Royce, Limited, Manchester, have recently issued a 
revised and enlarged edition of their catalogue of electric cranes 
and auxiliary apparatus. This is a very excellent production 
of its kind. Fig.1 herewith is a reproduction of one of the 
numerous illustrations which the catalogue contains. It shows 
a Royce” electrically-driven transporter, adapted for dealing 
with loads of from 10cwt. to five tons. Two motors are pro- 
vided, one for each of the motions of hoisting and travelling. 
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This particular transporter is designed for runniag on curved 
tracks, and is fitted with swivelliog bogies for that purpose. 
The hoisting motion is fitted with an automatic electrical brake, 
which can be released by hand from the driver's cage, and loads 
lowered without current when necessary. Anoverwinding safe- 
guard is also provided, and the gearing throughout is machine- 
cut. For the rapid handling of material and conveyance of 
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the same from one point to another, transporters of the above 
type are extremely useful. 


Fic. 1. — Royce 5-ton Rlectrically-Driven Transporter. 


ELECTRICAL EXHIBITION. 


A meeting of eta ien engineers, under thc presidency of Mr. W. E. 
Pa:chell, was held on Monday at the instance of the National Elec- 
trical Manufacturers’ As vation, when the propo ed electrical 
exbioitiop, to which we referred ia our issus of the 17th ult., was 
cons dercd. After Mr. T'u chell had explained the positicn, the follow- 
ing gentlemei were elected to fei resent cupply stations on the 
executive: Mr. W. H. Patchell (Char ng Cross and Strand Company), 
Mr. Cuahffs Owen (Metropolitan Electrio Supply Company), Mr. 
Sydney Dobson (St. Jam: s's aad Pall Mall Company), and Mr. Sydaey 
Baynes (St. Pancras Borough Oc uacil). 

The Municipal Ei c rical Association has been asked to nominate a 
representative, so that the supply sation interests will be served by 
three company and two municipal men. The promoters suggest that 
the supply stations shall contribute £3 000. Already some 70 firms 
have promised to erhibit, and excureion trains will be run from the 
provinces, 


PERSONAL. 


The King has been pleased to appoint the Hon. Alfred Erskine 


Gathorne-Hardy to be a commissioner under the Railway and Canal |. 


Traffis Act, 1883, in the room of Viscount Cobham, resigned. Mr. 
Alfred Gsthorne-Hardy takes the position of chairman of the Light 
Rails ay Commission (unpsid) in the place of the Earl of Jersey, 
resigoed. 

The Southend Town Counsil have appointed Mr. J. Miltop, 
A. M. I. E. E., mains superintendent and general assistant, as temporary 
assistant electrical engineer for six months, at a salary of £150 per 
annum. 

The Newoastle City Council have appointed Mr. Ernest Hatton, 
manager of the Salford Corporation tramways, as mansger of the 
Newcastle tramways, in place of Mr. A. E. Le Roseignol, resigned, at 
a salary of £70) a year. 

Mr. W. H. Brown, of 7, Lothbury, London, E.O., has been elected 
a director of the London United Tramways, Limited. 

The Grimsby Publio Lighting Committee have increased the salary 
of Mr. Channon, chief assistant, from £150 to £175, and that of Mr. 
Horton, chief clerk, from £120 to £150. 

The Ayr Tramways Committee have appointed Mr. William Graut, 
tramway manager, Rotherham, manager of the Ayr Oorporation 
tramways in succession to Mr, Frederick Ooutts, at a salary of £200 
per annum. 


APPOINTMENTS VACANT. 


Depot Foreman, Exeter Corporatioa Tramways. Salary, £2 a 
week, Applications by March 10. See advertis:ment. 

First Assistant Electrical Enginoer, City of Wakefield. Salary, 
£150 per annum, Applications by March 14. See advertisement. 
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POST OFFICE ENGINEERING DEPARTMENT, 
LONDON. 


The second annual dinner of the above department was held on 
Friday, Feb. 24, 1905, in the Victoria Hall, Hotel Oecil, Strand, 
Mr. J. Gavey, C. B., M. I. O. E., epgineer-in-chief of the Post Office, 
again presiding. The guests of the evening included Mr. H. Babirgton- 
Smith, C. S. I. (secretary); Mr. J. C. Lamb, C. B.. O. M. d.; Mc. J. 
Ardron ; Mr, A. F. King; Sir Robert Huater; Mr. 8. O. Hooley. 
I.8.0.; Mr. J. O. Badcock, O. B.; Captain R. H. H. 1 R. B., 
D. S O; Dr. Walmsley ; Mr. A. M. J. Ogilvie; Me. J. W. Willaot; 
Mr. W. Bosomworth; Mr. G. Morgan ; Mr. A. W. Heaviside, I. S. O.; 
and Mr. W. J. Etheridge ; the company numbering about 200. Lord 
Stanley, the Postmaster- General, who was attending his Msjesty's 
second Oourt of the season, was prevented from being present. 

After the loyal toasts had been duly honoured, Mr. Lamb, in the 
absence of Lo-d Stanley, in proposing the Eogiaeering Department.“ 
said: As your chairman has told you, gentlemen, it is the uuavoidable 
absence of the Postmaster-General that procures me the honour of 
addressing you to-night and proposing the toast of the evening; 
but while it procares me this honour it leaves me in some 
embsrrassment, because Lord Stanley has not handed me his 
notes or given me any indication «f what he was going to say; 
and, therefore, I am afraid I shall be but a sorry substitute, But 
I am sure that I am speaking for him truly when I say that he 
cordially wishes you every prosperity, and that he regrets his absence 
gue as much as you do. If envy were a permissible thing, I think 

might envy you er giueers your association with those brilliant men, 
past and present, who have done so much to improve and facilitate 
and quicken communication ia the world ; who have invented instru- 
ments of the most marvellous kind for simplex, duplex, quadruplex, 
and multiplex telegraphy ; for higa-spced telegraphy ; for telegraphy 
which will produce ycur writiog at the other end ; and for telegraphy 
which will turn Wheatstone signals into Roman charactera. But 
thiok my envy might go further, because I see opening before you 
another field that you did not dream of years sgo—a field in which 
pm are to be associated with the men, both past and present, who 

ave worked wonders for the transmission of power and energy in the 
world and for rapid transport. Ia the past you have been associated 
with men like Morse and Hughes and Cooke and Wheatstone and 
Graham Bell and Marconi; and now you find yourselves associated 
also with men like Watt and Stephenson, and with those who are now 
spplying electricity to the things to wich those men applied steam. 

ell, I think we might all envy you engineers when we see this 
wonderfal development of your field of industry. It is a develop- 
ment not merely in the outside world, but it is in the Depart- 
ment itself; your sphere within the Post Office is being extended 
and enlarged; you are ceasing to be telegraph engineers; you 
are becoming more and more general engineers But I think 
I appeal to your hearts more when I ssy that you are all 
proud to be telegraph men, not telegraph engineers, but tele- 
graph men; and here I detect no envy in my mind, because | 
am one of yourselves, I am a telegraph msn. I began in the Post 
Office in 1864, I became a telegraph man in 1868, and have been one 
ever since, aud I have given my whole heart and soul to telegraphs, 
and am proud of it. Well, gentlemen, speaking to you as one of 
youreelves, I say that we telegraph men have a sphere which is larger 
than that of any other body of men in the world. It is larger than 
that of the soldier; it is much larger than that of the ordinary Oivil 
servant. We are not limited to our own Empire. We go out in 
friendship and harmony to every corner of the world, and we find 
people ready to receive us as brothers. It has always been to mea 
pride and consolation that no matter where I go I find meg who 
understend me. Even when I speak in broken lan they appre- 
hend what I mean and are ready to weloome me, and this is the case 
with telegraph men all over the world. Now, gentlemen, when I was 
young and unwilling to go to bed, my father used to say to me 

„ Oft' fitted the halter, oft’ traversed the cart, 
And often took leave, but seemed loth to depart.” 


Thst was alittle thing which was said about gentlemen who were 
sent to Tyburn. Iam rather in the position now of the gentlemen 
who were carted off to Tyburn. They generally made a last dying 
speech and confession, and that is what I am doing. It is an acci- 
dent—the accident of the absence of the Postmaster.General —that 
pn me the honour of making this speech ; and in that repaci I 

iffer from the men who went to Tyburn, because it was generally not 
an accident which procured them the honour—the accident in their 
case generally happened afterwards. But, accident or no accident, I 
sm very much in the position of those gentlemen, for I don’t suppose 
I shall have the pleasure of being present at one of these dinners again, 
and therefore I take the opportunity of wishing you from the bottom 
of my heart an affectionate farewell. I now ask you to drink—you 
gentlemen here who do not belong to the engineering depsrtment—I 
ask you to join me in heartily drinking the health of the engineering 
department. 

Mr. Gavey, in responding, said: Gentlemen, —Iu the first place I 
know that I am only voicing your feeling of regret when I say how 
Sorry we are that the Postmastor-Gencral is unable to be here to-night. 
Lord Stanley, by his scldierly frankness, has endeared himself to all 
with whom he has come into contact, and I am sure we feel tha* there 
is something missivg in the evening’s programme. On the other hand, 
I may say on your behalf that we are very proud to see the permanent 
chiefs of great departments and the hesds of so many branches around 
our table to-night. 1 think that for the benefit of the service as a 
whole the heads of the great administrative departments of the Post 
Office, and the hands and brains that they direct in the shape of 
executive officers, should come into contact whenever it is possible. In 
a great service like the Post Office it is only on sp2cial oocasions like 
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this that such community is possible, and I hope it is a pleasure 
to the administrative heads to meet you to-night; and I am sure 
it is a pleasure to the executive officers to see those gentlemen 
enthroned on high, of whom they can only form a definite opinion 
on occasions like this. Ata meeting cf this kind they see that these 
great officers are, after all, men with passions like themselves, and I 
hope when some of you gentlemen, dieappointed that suggestions of 
yours or appeals of yours are not acceded to, that you will not come to 
the conclusion that they are rejected by beings who are stocks and 
stones, but by sympathetic officers who look carefully and considerately 
into everything you put before them, Now, gentlemen, the thread of 
my thoughts hes been diverted into a painful channel, by what I can 
only assume to be our friend Mr. Lamb's species of valedictory address. I 
may say that I listened to the latter psrt of his speech with considerable 
pain and with very grest regret. Those who, like myself, have been 
associated with the telegraph service for very many years, can hardly 
look back to the period of State control without the recollection of 
seeing the magical letters J. O. L.“ at the bottom of papers. As 
time has gone by my appreciation of Mr. Lamb's talente, of his extra- 
ordinary knowledge of the telegraphs, not only of this country, but of 
the whole world, has grown dey by day. In fact, I think that he is 
absolutely the supreme authority on telegraphs throughout the whole 
of the world. If the time hes arrived, or is about toarrive, when he 
bids farewell to the service, I hope, and most sincerely hone, that he 
will not bid farewell to this company or to its successore. I trust that 
for many years to come we, or our euccessore, may be favoured with 
his presence at meetings of this kind, when we cau look back to the 
pa with pleasure and look forward to the future with appreciation. 

ow, gentiemen, we have adopted the practice. or, rather, we started 
the practice Jast year, of briefly reviewing what we had done during the 
year, and I thick it may not be considered insppropriate if I continue 
that practice. Iam glad to say that our progress, both telegraphically and 
telephonically, appears to be very satisfactory. From the telegripbio 
point of view, I think I may say that the Post Office telegraphs is 
certainly in the forefront, or if that may be considered tco ambitious, 
I may say that it is not behind any other telegraphic service of the 
whole world. I have had the pleasure from time to time of meeting 
the higher officials of the telegraph administrations both in Europe 
and America, and they have sll ssid to me that we had nothing to 
learn from them. Now, if you accept that statement with a grain of 
salt, and if you discount it to allow for the natural courtesy of the 
host to the guest I think we may ssy, or rather we may assume, that 
we are certainly not in the background, but in the front. The tele- 
greph admipi-tration of this great department has always doue every- 
thing to foster and encourage progress. In the course of tbe last year 
or two a number of experimental triala of the most advanced type of 
telegraph apparatus have been carried out. We have, in addition, 
forwarded that great work of the underground telegraphs of the North, 
and at the present times our lines may be ssid to be complete to 
Oarlisle, and to be on the verge of completion to Glasgow. In other 
words, during the last few years we have laid something like 30,000 
mi les of underground wire to steady and to make absolutely free from 
all climatic disturbances the great trunk-line service of the country. 
This work is to be continued so long as our paymester, the Treasury, 
finds the funds. Iam glad to say that those fonds are provided for 
nert year, so that for one year at least this progress is absolutely 
sure. In the matter of the extension of the London tele. 
phone service, which perhaps more olosely affects mauy of the 
gentlemen who are here present, I am glad to say that we have 
made veiy solid and very steady progress. You will all remember 
that it was in February, 1902, that the first London exchange was 
opened with 250 subsonbers. I find that on Feb. 22 of this year we 
had joined up 25,128 stations, aud in the present year of that number 
8 803 stations were provided. Ia the case of the trunk-line service, 
the adjanct to the local service, or perhape I should say the local 
servie is the adjunct to the tiunk-line service, if we speak of the 
importance of the relative services and not of their numbers, we have 
to reccrd continued growth. In 1897, shortly after the Post Office 
had aquired the trunk lines erected by the Telephone Company, 
and hau commenced the extension of the service throughouc the 
country, there were 47,855 miles of truok line in use. At the end cf 
lest financial year there were 102 752 miles erected, and the Post 
Office is steadily erecting from seven to eight thousand miles of trunk 
wires every y«ar. Now, gentlemen, I come to another point which 
no doubt has exercised your minds more or less, and in which you 
have, no dcubt, felt a considerable amount of interest. The sgree- 
ment between the Post Office and the National Telephone Company 
has now been laid before Parliament, and you are, no doubt, generally 

uainted with its contents. You will have observed, of course, 
that the final acquisition of the company will take place in 1911. 
As an old warhorse, who sniffs the battle from afar, I may say 
that, rsonally I might have wished to have had my little 
share in that great transfer, but the fates and the wisdom of 
our chiefs have decided otherwise. So far, however, as you are 
concerned, snd more especially the younger men that I see 
around me, I should like to offer a word of suggestion and a word 
of advice. I have a settled conviction that we are only on the 
threshold of this very great enterprise, The magnitude of the work 
that you gentlemen will have to carry out in future years 1s perhaps 
only appreciated by a few. To give you an illustration of what I mean, 
I should like to refer to the abnormal growth of telephones that has 
taken place in the United States within the last few years. For 
instance, I was in America in 1898, and in New York at that time 
there were 26,031 telephone exchange ststions, the term station, of 
course, being well understood by all. I have recently received a letter 
from the general manager of the New York telephones, who telle me 
that at the end of the year 1904 that 26,000 had increased to 140,000 
stations in New York, and you will bear in mind that New York 
oper is not the greater New York, including Brooklyn and New 
ersey. It isa little bit of an island 10 miles long by about three 
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miles broad, with a population of about two millions. Again, takivg 
the report of the Americsn Bell Telephone Company, I find that in 
1899 thronghout the United States they had 465.000 : ubearibere 
stations. Ia 1901, after an interval of five years, they had 1,525 000 
stations. Now, in this country the rapid growth of the telephone is 
of comparatively recent date, and the problems which you gentlemen 
will have to solve in the future will increase in magnitude as the 
square of the number of subscribers, and not as the numbers them. 
selves. Think, gentlemen, what you will have to coneider in the year 
1911. Is will not be a question of intercommunication between 
100,000 subsciibers—it will be a question of iotercommunication 
between a quarter of a million, with probably the pcs.ibility of having 
to provide intercommunication between half a million 10 years later. It 
means that you will have to apply the highest technical and scientific 
knowledge thatit is possible for men to obtain in order to do this work in 
a satisfactory and an economical manner, and what I want to suggest 
to you gentlemen, if you will not consider it an impertinenze, and if 
you will not think tha: I am acting too much as the schoolmaster. is 
that before the trant fer takes place you shculd fit yourselves, by keeping 
abreast with all the technical knowledge cf the age, to take the position 
which you ought to occipy when that great transfer takes place. We 
have now in preparation at headquarters a spe»ies of technical 
summery of the theoretical principles on which telephony is based, 
and the lines on which the work ought to be done in the future, 
With the consent of our chiefs, I propose to have this printed and 
issued shortly, and I invite your carefal attention to it, not by any 
means as a complete work, but rather as an index, a sort of direction 
post, pointing out the varicus paths ia which you should carry out 
your invest'g tions. Gentlemen, I am afraid I have rather transgressed 
the etiquette of au sfcer-dinner speech. I ought to have been light 
and airy—I have been heavy and ponderous, but I hope the occasion 
justifies the character of the address. 

Mr. J. W. Woods, the superiatending engincer of the metropolitan 
central district, in propos ng the toast of The Visitors," said: Mr. 
Chairman, Gentlemen, — The members of the Post Offise engineering 
department are always pleased to gather together in this quiet and 
homely way, aud, liko hospitable Britons, we like to have our visitors 
with us to taste our frugal fare. I confess th«t we are sorry that one 
visitor, Lord Stanley, has baen unable to b» with us to-night; we 
ahould have liked to tell Lord Stanley how much we appreciate bim as 
Postmaster- General. As engineers, we real se that everything human, 
as well as everything material and physical, hes its limitations —the 
higher the altitu te the more the stress of the storm is felt, and conse- 

uently the more the structure needs t» be stayed. The Postmaster- 

cneral'e position is exalted, but is well supported. We have already 
heard, and heard with regret, that Mr. Lamb will soon be leaving the 
service. I realise, and I am sure you realise, that the service will lose 
a very true friend when Me. Lamb goes. As I have seid, the Post- 
master-General’s position is buttressed and rupported by secretaries, and 
we are very thankful, indeed, that Mr. Babiogton-Smith, the sesretary, 
has again come and graced our meeting. We reslise the arduousness of 
his position, and how difficult it mast be to meet every necessity of such 
a position, but, again, Mr. Babington.Smith is well supported by his 
secretaries (Mr. Lamb, Mr. Ardron, and Mr. King), whom I see before 
me, who are all supporting, very definitely and loyally, a chief who 
is worthy of their support. I am almost atraid, gentlemen, to mention 
another name, but there is an illustrious gentleman oppcsite me—Sir 
Robert Hunter. Naturally you would expect that I should be very 
diffident, indeed, in saying anything about so legal a gentleman, but 
we do sincerely thank Sir Robert Hunter for being present, and we 
realise that in Sir Robert Hunter the Postmaster-General is well 
supported on the legal side. Before me I see also Mr. Hooley, the 
controller of stores. Now, gentlemen, I think you will agree with 
me that there are many present who have looked upon the 
controller of stores as simost supernatural — an abstract being 
who has been prayed to and prayed for many a time, and about 
whom many things, wise and otherwise, have been said. It is 
a great boon for the younger members of the engineering branch 
to have seen the genial personage, Mr. Hooley, and to realise 
that he is a gentleman such as they scarcely expected. 
We honour Mr. Hooley because he has brought a department, 
on which every other department has to lean to a certain extent, 
to a state of great perteotion. We are delighted to see Mr. 
Hooley at our table, and we thank him for the hard work that he 
bas done since he has been the head of the stores department. 
I am delighted also to see Mr. Badcock, representing the postal side. 
What should we do without the postal side of oar department’? We 
should scarcely be able to live, and we are thankful to see Me. Badoock 
here. I see also my good friend, Mr. Preston, on the other side. We 
have to rub shoulders very often with Mr. Preston. Do not imagine 
for one moment that there is friction. We rub shoulders in the sense 
that we each put our shoulder to a wheel, and thus make the whole 
thing go. If you will allow me, I should like also to refer to two grey- 
headed veterans, Mr. Heaviside and Mr. Fleetwood. We greet them 
most heartily, and we trust that when our time comes to sit down" 
we shall look as hale and hearty as our two frieuds. I think you will 
agree with me, gentlemen, that I have demonstrated my inability to 
adequately express your views aud your thanks to the visitors. What 
I have lacked in eloquence I have no doubt you will make up in 
heartiness in drinking the toast of ''Our Visitors.” 

Mr. Babington-Smith said: Mr. Chairman, Gentlemen, —I have 
to thank you very warmly both for the way in which the toast of '' The 
Visitors has been proposed by Mr. Woods and received by you, and 
also for your genial hospitality to us to-night, I thank you on my 
own behalf, and I thank you on behelf of my colleagues who are 
here as your visitors to-night, and on behalf of those distinguished 
strapgers who sra also your guests. I may mention specially Dr. 
Walmsley, to whose instruction tbe engineering service of the Post 
Office is much indebted. 1 may mention Mr. Murray. I am not sure 
whether I ought to call him a visiter, for I am glad to say that now 
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he bas at least one foot in the engineering service of the Post Office; 
and I speak also on behalf of the representatives of the distinguished 
firm of Siemens, to whose co-operation in telegraphic matters the Post 
Office is also so much indebted. Gentlemen, it is a very great pleasure 
to all of us to be here as your guests to-night, and to take part in 
what Mr. Woods has described as this family occasion, Your service, 
gentlemen, is sometimes maligned. I have heard it said sometimes 
that you obstruct the streets. That is a calumny to which I have 
never paid any attention—except this evening, when for the first time 
I was somewhat inolined to esho it, Oa my way here to join your 
gathering my cab was stopped —I don’t know for how many minutes— 
by & block in the traffic, and when at last I was able to move on I 
recognised certain familiar brown structures which I have beard 
described as '' wigwams,” and I recognised that your work, or perhaps 
I should say our work—for I am aftaid I cannot divest myself of a 
share in the responsibility—had caused obstruction in the traffic. 
But these, gentlemen, are passing incidents to which we 
pay no attention. You belong to the party, not of obstruction, 
but of progress. Your chairman has spoken of progress in 
the past. The engineering service of the Post Office is, if I 
may so describe it, a fine growing boy; and with growing boys the 
only difficulty is that they outgrow their clothes so fast. Mr. Woods 
mentioned Mr. Hooley with respect, tempered, shall I say, with awe; 
and I should like to say incidentally that the only complaint I have 
to make of Mr. Hooley is that he outgrows his clothes eo fast. We 
bought recently a large site in the centre of the Oity—the Christ's 
Hospital site—consisting of more thau three acres of land. When we 
had bought this land, Mr. Hooley came to us with a mild request to 
be allowed to put down a few stores ia a corner of the site. I paesed 
there a fortnight afterwards on my way to the Post Office, and I 
found the whole three acres covered with enormous drums of cable. 
How long they are going to remain there I don't know; bat I think 
that when we want to build on that site we shall have some trouble 
with Mr. Hooley. Gentlemen, the history of your service in the past 
has been & history of progress. "That progress has been watched over 
from its infancy, I may say, by my colleague, Mr. Lamb. He assisted 
at the birth of the telegraph service of the State ; he has watched over 
its growth, and though to our very great regret we are soon to be 
deprived of his great talents aud his long experience, he may rest 
assured that his name will always remain associsted with the great 
service of which he has for so long been a distinguished member. The 
record of the service, gentlemen, has been a record of progress in the 
past, and it will be a record of still greater progress in the future ; of 
progress upon the present lines, of progress in the development of new 
inventions, Your chairman has mentioned an ment recently 
concluded, which, if it is confirmed by Parliament, as I hope it 
wil be, will mean that the telephonic service of the Post Office 
will see & very great development some years hence, Not all 
of us, but I ee great set d us, will assist at that development, 
and I should like to take this opportunity of eaying that if that 
agreement has been made upon sound lines, if in settling the many 
technical points which arose in the negotiation of that sgceement any 
satisfactory tolution has been reached, it is in a very great measure 
due to the keen scientific and large-minded insight with which ycur 
chairman advised the authorities of the Post Office on those technical 
problems, Gentlemen, I have only once more to thank you very 
heartily in the name of your visitors for your kind weloome to-night, 
and to wish all prosperity in the future to the engineering department 
of the Post Office, 

The musical programme, under the direction of Mr. H. J. Hoggarth, 
was of an exceptionally high order. 


LEGAL INTELLIGENCE. 


ACTION FOR DAMAGES DISMISSED. 


In the King’s Bench Division Mr, Justice Ridley and a apecial jury 
tried an action to recover £1,000 damages from the Eset Ham Oouncil 
for injuries alleged to have been received by the breaking of an electric 
wire while the plaintiff, Henry Neal, a cycle maker, of 19, Meanley- 
road, Manor Park, wa: travelling on au electric car. 

Mr. McColl, K. O. and Mr. Blaiklock appeared for the plaintiff. 
or ON Lusb, K. O., and Mr. Higgins represented the defendant 

ouncil, 

Mr. McCall, K G., in opening the plaintiff's case, said it was a 
difficult and complicated one. On Sunday morning, Sept. 13, 1903, 
plaintiff left his house with his nephew to go to Woolwich. They got 
on a car which was not covered, and sat on the extreme seat on 
the lefc-hand side on the top. While they were travelling towards 
Beckton one of the overhead wires snapped. The broken wire 
struck plaintiff on his head and shoulder, burnt a hole in his cap aud 
coat, and gave him & shock. The iron trolley pole also struck him. 
The immediate effect was to make him dizzy, and for a time he was 
unable to realise what had happened. He returned home and was 
laid up. Later in the day he took some tea, was then seized with a 
violent sickness, and a doctor was sent for. In his youth plaintiff 
had a slight accident to his left eye, but the effect was not serious. 
Since the accident on the tramcar his right eye was almost useless, and 
his eyes' ght had gone from bad to worse. He had been quite unable 
to carry on his business, and he had had an attack ot locomotor ataxy, 
which prevented him from earning his living. There was no hope of 
plaintiff ever being able to follow any trade in which yood eyesight 
was essential, and there was little hope that in the future he would be 
able to nse h's limbs without great effort and without great pain. 

The Pyaintiff bore out his oounsel's statements, and corroborative 
evidence was given. 

Mr. Lush, K. C., in opening the case for the defence, said it was a 
painful thing to have to say, but the whole of plaintiff's case was a 


preposterous tissue of exaggerated mis-statements. The plaintiff at 
the time of the accident was sitting on the back sest of a car crowded 
with gers, when a wire broke and fell upon the shoulders of the 
travellers, The only man who complained of being hurt was the 
plaintiff. Another passenger called admitted no shock or injury, only 
a coat burnt, for which she was compensated. The whole of plaintiff's 
case rested entirely upon hisown evidence. If he had not been telling 
the truth in that court, it was perfectly consistent that he had not 
been injared at all. Plaintiff said he was hurt by a pole, but his 
doctor said bis injuries would be caused by a wire. The plaintiff and 
his wife said that his system was so shattered that he could not walk, 
and only limped. A witness would be called to prove that he bad 
s:en plaintift since the accident walk to bis business. It was childish 
nonsense for the plaintiff to ray he could not walk. Counsel then 
adverted to the fact that plaintiff had not produced any books in 
support of his assertion that his business yielded a profit of some £400 
per annum. 

Several witnesses having been called on behalf of the defence to 
prove the facts, and teohnios] and medical testimony having been 
tendered, the jury returned a verdict for the Council, with coste, the 
judge expressing his complete concurrenoe. 

We are glad to see that the Council succeeded in resisting this claim, 
7 00 excited serious criticism at the hands of the expert witnesses for 

e defence. 


ARC LAMP PATENT. 


After a protracted hearing, judgment has been delivered in the case 
2 maa Jandus Arc Lamps and Electric Company v. Arc Lamps, 

mited, 

The dispute centred around a patent granted in 1893 to Mr. L. E. 
Howard for an invention to prevent the carbons from being rapidly 
consumed, which the defendants were alleged to hsve infringed. The 
grautee enclosed the two carbon points in a very small glass cylinder, 
which was as nearly as possible hermetically sealed, so as to materially 
increase the life of the carbon. The patentee found that the nearer 
he could get the g ass to the carbon the longer the life of the carbon. 
This idea was furcher developed in an amended complete specification. 

The ma in defence was Jack of novelty. 

Mr. Justice Kekewich, in summing up, said that ths essentials of 
the psteat were a glass envelope, small but not too small, and joints, 
tight but not too tight. The specification indicated Jin. diameter or 
less, while in practice the plaintiffs had found din. better. The 
defendants had worked this divergenoe for all it was worth, but his 
Lordship held that the smallness was sufficiently indicated. Howard, 
unlike Beardsley, had recogaised the value not only of tight jointes, 
bat of small globes, and his patent was, therefore, valid. 

Judgment for plaintiffs, with costs. 


NORWICH CORPORATION v. NORWICH TRAMWAYS 
COMPANY. 

The company’s appeal from the decision of Mr. Justice Phillimore, 
who awarded the Corporation £53. 13s. 10s., as reported in this jurnal 
at the time, for street repairs, came before the Oourt of Appeal last 
week, when coansel argued points of law. 


COMPANIES’ MEETINGS AND REPORTS 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The eighteenth ordinary general meeting was held last week, 
Oolonel Crompton presiding. Particulars of the report appeared in 
our issue of the 17th ult. 

The Chairman said that the Company’s high position as regarded 
economical management was maintained, but they were still groaning 
under the heavy load of municipal rates. The outlook for the future 
was satisfactory. The price which the Company charged their con- 
sumers depended entirely upon the number of hours during which the 
plant could be utilised. So long as electricity was only adopted for 
lighting purposes, the use of the plant was limited to about 12 per 
cent. of the totul hours of the year. In other countries, notsbly in 
America, the electric lighting companies were able to utilise their plant 
during the daylight hours to a very considerable extent by supplying 
electricity for motors and for uses other than lighting. The Boa 
and the staff had been fully aware of the great advantages which would 
follow, both to the public and to the shareholders, from the increased 
use of electricity during the daytime; and no effort had been spar. d 
to get a day load. There were signs that the domestic uses of electric 
power were on the increase. 

The report was adopted. 


LONDON UNITED TRAMWAYS. 


The third ordinary general meeting of this Oompany was held on 
Tuesday at the offices of the Company, Mr. Charles T. Yerkes 
(chairman) presiding. 

The Chairman, iu moving the adoption of the report (which we 
published last week), first reviewed the financial aspect of the under- 
taking, and then dealt with the affsirs cf the Company generally. 
The Company are doing all they can to provide double lines wherever 
possible, and have already derived benefit from the conversion of some 
of the single lines. The company's working has now been standardised 
so as to secure the maximum of economy consisteut with efficiency. 
Since the last meeting the line from Southall via Hayes and Hillingdon to 
Uxbridge, and also the connecting line from Hammersmith-broadway 
via Askew-road, have been successfully put into operation, and the 
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result of the working of these lines since June last has fully realised 
anticipations, The directors believe that a very large development of 
traffic will now rapidly take place along the fine stretch of country 
between Southall and Uxbridge. The directors are concluding con- 
tracts for the building and equipment of the authorised extension of 
the system in Kingston, Surbiton, the Maldene, and Wimbledon, and 
between Brentford and Hanwell. The work of construction will be 
proceeded with forthwith, and the lines, it is expected, will be com- 
pen and put into operation during the course of the year. These 
ines will link up important centres of population, putting them in 
through communication with the rest of the Company's system, and 
with the London County Council's electric tramway system at Tooting. 
Mr. Yerkes concluded by moving the following resolution: That the 
directors’ report and statement of accounts be received and adopted ; 
that the permet of the dividend on the preference shares having been 
made, and, being hereby oonfirmed, a final dividend of 6 per cent. per 
annum be paid on the ordinary shares for tlie half-year ended Dec. 31 
last, making 6 per cent. for the year, and that such dividend be payable 
on and after the 4th prox.” 

Mr. Clifton Robinson seconded. 

A Shareholder expressed the view that the reserve ſuud was 
inadequate. 

The Chairman replied that the amount was only the nucleus of a 
reserve fund. 

The report was unanimously adopted. 

Mr. W. H. Brown (of Messrs, Speyer and Oo.) was elected a director 
in the place of Mr. Samuel White. 

Mr. Yerkes intimated his intention of resigning the chairmanship, 
owing to other engagements, but he will continue on the board of 
directors. 

A resolution was carried authorising a maximum of seven instead of 
five directors. 

An extraordinary general meeting was then held, and the following 
resolution passed: That the following Bills be, and the same are 
hereby, approved, subject to such additions, alterations, and variations 
as may be made in the Bills by Parliament, and approved of by the 
directors: (1) A Bill to extend the time limited by The London 
United Tramways Act, 1901," and '' The London United Tramways 
Act, 1902," for the construction of tramways and the acquisition of 
lands,’ (2) ‘A Bill to empower the Great Northern, Piccadilly, and 
Brompton Railway Company to construct new railways in extension of 
their authorised railways and for other purposes.. 


NERNST ELECTRIC LIGHT. 


The adjourned general mosting of shareholders of this Compiny was 
held on the 26th ult. at the Westminster Palace Hotel, under the 
presidency of Mr. Bernard M. Drake, chairman of the Company. 

The Chairman stated that the business before the meeting that day 
consisted of the appointment of a director and the election of auditors. 
As shareholders were aware, the two names before them for the 
directorship were Mr. Wallis-Jones (the director retiring in rotation) 
and Sir H. Seton-Karr, who was pat forward by Mr. Oppenheimer. 
After a lengthy discussion, Mr. Oppenheimer’s amendment was defeated, 
and Mr. Wallia-Jones re-elected. 

The retiring auditors (Mesars. Deloitte, Dever, Griffiths, and Oo.) 
were unanimously re-elected. 

Mr. Langham Reed proposa a vote of thanks to the chairman for 
the way in which he had fulfilled the arduous task of presiding at that 
meeting. 

Mr, Zusman seconded the motion, and the vote having been 
accorded, the proceedings terminated. 


NATIONAL TELEPHONE. 


The half-yearly meeting of this Company was held in London on 
Tuesday, Sir Henry Fowler, M.P., presiding. Particulars of the report 
appeared in our last week's issue. 

The Chairman reviewed the financial results, and then dealt with 
the arrangement just entered into with the Postmaster-General. As 
soon as the agreement had been ratified, he said, the directors intended 
to take the opinion of counsel as to what were the real legal rights of 
the various classes of debenture stock and shareholders. It was their 
intention to spend & great deal more capital and to extend their 
business as far as possible, When the agreement became operative the 
directors would at once consider the wisest course for raising the 
capital and the mode of raising it. Shareholders might depend on it 
that the Board would see thao they got 20s, in the E for all their 
capital in 1911. 

À Shareholder asked: Will the compensation we are to receive 
from the Government result in the return of the whole of the capital 
of the Company ? 

The Chairman: You ask me the most important detail of all, and 
as the matter is sub judice I cannot answer it. However, we have done 
the best we could. 

The report was adopted. 


YORKSHIRE ELECTRIC POWER. 


The fourth half-yearly meeting of the Yorkshire Electric Power 
Oompany was held on Monday at the Hotel Metropole, Leeds, Mr. 
A. G. Lupton presiding. Particulars of the report appeared in our 
last week's issue. 

The Chairman, after reviewing the position, remarked that it was 
very dangerons to prophesy, but the Company had made a beginning 
in supplying their customers, and were entering into contracts at 
what, to any one accustomed to lighting prices, seemed eaosedinkiy 
low prices, which, however, he believed were no smaller than other 


companies were asking. They had settled ments with customers 
for supplying current to the extent of 900 h.p. They were about to 
supply three local authorities—Pudeey, Liversedge, and Mirfield— 
they had other negotiations in hand, and he had the greatest con- 
fidence that by the end of the year they would at all events have 
doubled the supply of 900 h.p. already agreed upon. The directors 
had under consideration a scheme for hiring-out motors. 

Mr. Robert Armitage (Lord Mayor of Leeds) seconded the motion, 
which was agreed to without discussion. 

Mesers. H. A. Earle, H. O. Embleton, and W. P. J. Fawcus were 
re-elected directors, and Mr. Ernest Orewdson was reappointed as one 
of the auditors for two years. 


CHELSEA ELECTRICITY SUPPLY. 


The annual general meeting of this Company was held at Winchester 
House last week. Mr. J. Irving Courtenay presided. Particulars of the 
report appeared in our last week's issue. 

e Chairman said that the equipment of the generating station at 
Alpha-place had been completed ; but to provide for the further gene- 
rating power required, the building of a section of a new generating 
station in Manor.street, adjoining the present Alpha-place station, 
would be carried out during the present year. 

The report was adopted unanimously. 

At an extraordinary meeting which followed the Oompany was 
authorised to introduce a Bill into Parliament for the extinction of the 
founders’ shares. 

Subsequently, Mr. W. Reginald Davies presided over a meeting of 
the holders of founders’ shares, who agreed with the resolution passed 
at the extraordinary meeting. 


BAKER STREET AND WATERLOO RAILWAY. 


At the half-yearly meeting of this Company, held under the presi- 
dency of Mr. T. J. Hare, the report, of which we gave particulars in 
our issue of the 17th ult., was adopted. 


CAMBRIDGE ELECTRIC SUPPLY. 


The thirteenth annual meeting of this Company was held at the 
registered offices in Oambridge last week, Mr. D. Munsey, chairman of 
directors, presiding. The report, of which we published particulars 
last week, was adopted. 


W. T. HENLEY’S TELEGRAPH. 


The report for 1904, to be presented at the meeting on the 6th inst., 
states that the net profit is £46,521. After payment of directors’ and 
auditors’ fees, debenture interest, and income tax, and making the 
usual allowance for depreciation of buildings, plant, machinery, eto.. 
there remains £38, 263, making, with £27,585 brought forward, a total 
of £65,848. The directors have transferred £1,000 to the debenture 
redemption sinking fund, and recommend a dividend on the ordinary 
shares at the rate of 15 per cent., including the interim dividend of 
6 per cent. paid on Sept. 1 last. These payments will, together with 
the preference dividend, amount to £39,337, leaving £26,511 to be 
carried forward. 


NORTHWICH ELECTRIC SUPPLY. 


The seventh annual report of this Company states that for 
the past year there were consumers, and the number of lampe 
in use was equivalent to 18,123 8 C. p., as compared with 
351 consumers and 16,678 8 c.p. in 1903. This table includes 
motors, which now aggregate 22/'05 h.p. There is an increase 
in revenue for current supplied of £190, and from other sources £9, 
making a total increase of £199. The power load has considerably 
increased, 39,110 units more than the previous year having been 
supplied for this purpose, & result fully justifying the policy ot charg- 
ing a low price in order to improve the load factor. The total expenses. 
5 have been considerably swollen by the cost of opposing rival 
schemes 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The annus! mesting of this Compeny was held on Monday, 
Sir R. G. W. Herbert presiding. Particulars of the report appeared in 
our last week's issue. 

The Ohairman, having reviewed the year’s work generally, moved 
the adoption of the report, which was unanimously agreed to. 

In reply to a shareholder, the Chairman said he was allowed to 
tell the shareholders thst the Oompany had made arrangements for 
the construction of the new Atlantic cable, and that the work would 
be put in hand before the end of the year. 


CITY OF LONDON ELECTRIC. 


The report for 1904 states that the year's capital outlay was £55,827 
The total revenue was £256,858. After charging all expenses, adding 
£21,882 brought forward, transferring £1,220 interest to the debenture 
stock premium debenture fund, £506 to the staff superannuation fund, 
£45,000 to reserve, and £500 to reserve for leasehold redemption, and 
psying the dividends already announced, for which warrants will be 

sted on 8th inst., there will remain £21,877 to be carried forward. 

he Oompany's Extension of Powers Bill and the East London aad 
Lower Thames Electric Power Bill, which has been taken over by the 
Compeny's directors, have passed the Standing Orders, and will be 
introduced into the House of Lords, 


316 


CARLISLE TRAMWAYS COMPANY. 


The annual meeting of this Company was held at Carlisle on Monday, 
Mr. T. D. Lingard presiding. 

The Chairman ssid that the high prices paid to the Carlisle Corpora- 
tion for electrical energy had handicapped the Oompany, and the 
contiaustion of a 10 miuates’ service in wiuter instead of a quarter- 
hour service cost them an expenditure of over £600 to make £200 in 
extra fares. It was the desire of the Company to oblige the citizens, 
but it was absolutely impossible to continue the 10 minutes’ vervice 
while the Corporation were so exacting in their prices, They could have 
paid a small dividend this year, but the directors thought it better to 
carry a sum forward. 

The report was adopted. 


NOTTING HILL ELECTRIC LIGHTING. 


The annual report of the directors made up to Deo. 31 states that the 
gross reveoue for the year was £34,555, showing au increase of £5. 120, 
and the total net profit wae £19,890, an increase of £4,872. From 
the net profit have to be deducted depreciation, renewal, and reserve 
fund, £2.750 ; debenture interest, £2,450; and Kensington and 
Notting Hill joint debenture stock interest and sinking fand, £8,227. 
The directors recommend the usual dividend of 6 per cent. on both the 
preference and ordinary shares, and propose that the balance of £3,353 
be divided in accordance with the articles of association, one-half, 
amounting to £1,676, being credited to the founders’ shares and the 
other half to the ordinary and preference shares, This will enable a 
farther 1 per cent. to be paid on both ordinary and preference, with a 
distribution of £3 per share on the founders’ shares. Au interim 
dividend of 3 per cent. was paid to the holders of the ordinary shares 
on July 1, and the belance of 4 per cent. will be paid forthwith, 
together with the distribution on the founders’ shares. The preference 
shares having received their full 6 per cent., the 1 per cent. bonus 
will be added to the interim dividend on these shares, to be paid on 
July 1 next. 


FALKIRK ELECTRIC CONSTRUCTION. 


The first statutory meeting of the shareholiers was held at Edia- 
burgh last week. The di-ectors reported that 910 shares of £100 
each had been allotted. The total cash received by the Company 
to date in respect of shares allotted amounted to £17,200. The 
psyments were £15,808, includiog £4 520 in subscriptions for shares 
in the Falkirk and District Tramways Company held hy the syndicate 
orits nominees. The preliminary expenses connected with the flota- 
tion of the Oompany were estimated to amount to £1,000, of which 
sum £800 had already been psid, 

The report was adopted. 


BLACKPOOL AND FLEETWOOD TRAMWAYS. 


The ordinary half-yearly meeting of this Company was held in Man- 
chester last week, Mr. George Richardson presiding. 

The report, of which we gave particulars in our issue of the 10th 
ult., was adopted. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


At the annual meeting of this Company, Mr. J. D. Milburn stated 
that 5,259,589 unite were supplied last year, as against 2,649 841 for 
the preceding year. The directors had cemented their connection with 
the Elswick works, which was proving valuable. 

The report was adopted, and a dividend of 8 per cont. per annum 
f.r the half-year declared, 


IMPERIAL TRAMWAYS. 


The annusl general meeting of this Oompany was held on Saturday 
at Bristol, Sir George White presiding. The report, of which we gave 
particulars last week, was adopted. 


ABERDEEN SUBURBAN TRAMWAYS. 


The report by the directors for the half-year ending Jan. 51, 1905, 
recommends that the balance of £1,357 4s., standing at the oredit of 
profit and loss ac:ount, should be carried forward, and dealt with at 
the close of the next half-yearly account. The Company will by that 
time have had the experience of a full year's working of the line, and 
may determine, in the light of that experience, how the balance then 
at credi; of profit and loss should be dealt with. 


BRITISH ELECTRIC TRANSFORMER. 


The report for the year ending Dec. 31, 1904, to be presented at the 
meeting on the 6th inst., states that the result of the year’s working 
has been satisfactory. The accounte show that after paying all manu- 
facturing costs and the expenses of administration there remains a net 
pront ot £12,030. 7s. 91.; which, with the amount brought forward from 
last year—viz , £1,672. 133. 4d.—makes a total available balance of 
£15,6)5. 1s. 1d., which the Board recommend shall bs allocated as 
follows: depreciation reserve, £1,500; reserve fand, £2 000; preliminary 
expenses written off. £1,5C0 ; payment of preference dividend of 6 per 
ceat. (£537. 128. paid Aug. 1, 1904), £1,150. 11s. 8d. ; payment of a 
dividend of 71 per cent. on the ordinary shares, £4,967. 128.; carry 
forward a balance of £2,494. 17s. 5d. The two new bays mentioned 
in last year’s report have been completed and fitted with the necessary 
plant, This extension of the works bas been of great value, aud has 
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enabled the Company to deal with the increased volume of business. 
In spite of the general depression in trade the works were fully 
occupied, and running overtime during the whole year. 


NEW COMPANIES REGISTERED. 


Light Electric Motor Company.—Oapital, £6,500. Object: to 
acquire and carry on the business of the Light Electric Motor Com- 
pany, of 164, Howard-street, as manufacturers of electrical specialities 
and electrio power and light contractors. 

Webster Electrical Eogineering Company.—Capital, £10,000. 
Object: to take over the business of au electrical engineer carried on 
by C. W. Webster at Layoock's Mill, Thornton-rosd, Bradford. 
Registered office: Lsycock's Mill, Thornton-road, Bradford. 

Electrical and Hardware Company, Limited (83,6601), —Oapital, 
£1,000. Object: to manufacture and deal in electrical and other 
lamps, bulbs, bells, batteriee, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Salamanca.—The Municipslity requires tendera for public electric 
lighting. Tenders by March 14. 

Hoylake.—The Oouncil invite tenders for 250-kw. steam alternator, 
With pipiog, etc. Tenders by March 21. 

Bucharest The Telegraph Department require 3,000 kilos of 
sulphate of copper. Tenders by March 7. 

Salford.—-Tenders are required by the Corporation for the alteration 
cf storegs batteries. Tenders by March 4. 

Oporto.—The Municipal Authorities require tenders for lease of 
their electric tramways. Tenders by March 15. 

Leeds.—The Corporation require tenders for the complete equip- 
ment of two sub-stations. Tenders by March 14, 

Verin (Spain) —The Municipal Authorities require tenders for 
installation uf publio electric lighting. Tenders by March 9. 

Baroelona.—The Municipality require tenders for aro lighting of 
La barriada de San Gervasio de Cassoias. Tenders by March 15. 

Antwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of electric light in their local railway 
station. 

Bucharest. The Post and Telegraph Department require tenders 
for 14 000 large, 8,000 medium, and 3,000 small insulators. Tenders 
by March 16. 

Fulham.—The Borough Counoil invite tenders for the supply of 
electrics] stores for year ending March 31, 1906. Tenders by 4 p.m. 
on March 15. 

Zurich.—The Swiss Electricity Works (Schweizer Electricitüts- 
werke) require tenders for 294,600 incandescent electric lamps. 
Tenders by March 15. 

Madrid.—The Post and Telegraph Department, Oarretas No. 10, 
require tenders for 32,000 zinc cylinders for Oollaud batteries, 
Tenders by March 15. 

Plymouth.—The Corporation invite tenders for the supply of elec- 
tricity meters, transformers, and cables (paper insulated). Tenders by 
March 18. Sve advertisement. 

Bucharest — The Rumanian Government Railways require tenders 
for talegeaph poles as follows: 2,000 7m. long, 2,000 8m. ditto, and 
500 9m. ditto. Tenders by March 10. 

Johannesburg.—The Corporation require teoders for 30 direct- 
current arc lamps with linterns, Tenders by Maroh 13 to Messrs. 
Mordey and Dawbarn, 82, Victoria-street, S. W. 

Stoke Newington.—The Council invite tenders for the supply, 
delivery, and erection of sub-station plant and mains. Tenders by 
4 p.m. on March 8, See advertisement in previous issue, 

Liria.—The Municipality require tenders for installation of electrio 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Shoreditoh.—The Oouncil invite tenders for their yearly contracts 
in the electricity works and other departments, Tenders by March 14, 
Full particulara in our advertisement columns. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (5s. Ad.) 
msy be obtained from the Secretary of the Mayor of that place. 

Madrid —The Post and Telegraph Department, Calle de Carre t u 10, 
-equire tendera for telephone wad telegraoh apparatu», estimated at 
55, 557˙50 pesetas. "Tenders by March 10. This includes 50 Morse 
receivers. 

Lowestott.—The Corporation invite tenders for one water - tube 
boiler with superhes ter, brickwork settings, and accessories, together 
with the necessary pipework. Tenders by March 9. See advertisement 
in previous iseue. 

Manchester.—The Tramwaya Committee of the Corporation invite 
tend-rs for the supply of cemeat, a e and broken stone, 
veterinary services, and general stores. "Tenders by March 6. For 
full particulars see advertisement. 

Dax (France).—Tonders are required for a concession to erect and 
work electrio lighting of the town for 35 years, Particulars may be 
obtained from the Secretary to the Municipality of Dax, Province of 
Landes, France. Tenders by March 6, 

Swindon.—The Oorporation invite tenders for annual supply of 
incandescont and Nernst lampe; cables; fuse boxes, service boxes, and 
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feeder pillars ; lubricating oils and grease ; and direct-current meters. 
Tenders by March 21. advertisement. 

Great Western Railway.—The directors invite tenders for the 
supply, delivery, and erection of pon in connection with their elec. 
tricity generating station at Park Royal and proposed sub-stations and 
distributing centres at various places. Tenders by March 13. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of (3) engine-room stores, (4) cables, (5) joint-boxes and joint- 
ing materials, (6) transformers, (7) meters, (8) oils, (9) incandescent 
electric lampe, carbons, and accessories, (10) iron castings. Tenders 
by March 4. 

Madrid.—Der Compania Electrica Madrilena de Traccion propose to 
extend their electric tramways from the Barquillo-street to Olivide- 

lace. The concession for the works will be dealt with by the Public 
orks Department, Madrid, April 2, Tenderers for same must deposit 
a guarantee of £96. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow. gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

—The Corporation invite tenders for the team and 
manus! labour and the supply of sand, drain boxes, and drains (only) 
in laying the permanent way of about 34 miles of double lins of tram- 
way, including laying of special work in junctions and crossovers. 
Tenders by noon on 13th inst. 

Newport (Mon.).—The Electricity and Tramways Committee invite 
tenders for 500-kw. continuous-current high-speed tramway generator 
(engines of enclosed type), 200-kw. continuous-current high-speed 
steam balancer (engines of enclosed ), boiler, switchboard, stores, 
etc, Tenders by March 6. See advertisement. 

Edinburgh.—The Corporation invite tenders for the «annual 
supply of arc lamp carbons, cast-iron pavemeut aud road boxes, 
electricity meters, house service fuse-boxes, earthenware troughing for 
laying electricity cables on the solid system, bitumen, and arc lam) 
globes. "Tenders by March 13. See advertisement. 

Glouoester.— The Electricity Supply Committee invite tenders for 
three Lancashire boilers and accessories, one 600-kw. generating set 
and a^*cessories, electrically-driven surface-condensing plant t» deal 
with 30,0001b. of st2am per hour, steam, exhaust, feed, drain, con- 
densing water, And sundry pipes, valves, etc., and an electrically- 
driven boiler feed pump, the whole bound up in one specification. 
Tenders by March 16. See advertisement. 


Shanghai.—The Municipal Council invite tenders for the construe- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. <A 
pro forma contract is open to inspection by tenderers, and copies will 

supplied to applicants by the Council’s agente, Messrs. John Pook 
and Co., 63, Leadenhall.strest, E.O. Tenders by March 31, 1905. 


South Shields.—The Electricity Supply 3 invite tenders 
for the supply, delivery, and erection of the following plant: (Contract 
No. 67) one multitubular marine-type boiler, with chimney and mount. 
ings ; (68) two medium- speed open-type vertical engines for two 550-kw. 
direot- current traction generators; (69) two 550-kw. direct-current 
traction generators ; (70) traction switchboard ; tramways department— 
(Contract No. 4) electric tramcars, complete with Brill trucks, for 
the Corporatior. Oopies of specifications, conditions, form of tender, 
also form of contract, can now be obtained from Mr. J. H. Cawthra, 
M.I.E.E., borough electrical engineer, South Shields, on payment of 
£2, 2s. for each contract, which sum will be returned on receipt of a 
bona fide tender for each contract. Tenders to Mr. J. Moore Hayton, 
town clerk, Court-buildings, South Shields, by noon on March 13. 


Johannesburg.—The Municipal Council are prepared to receive 
tenders for 100 electric tramoars, two electric water-cars, one five-ton 
travelling crane, one electric car traverser, and various workshop tools, 
including erection at Johannesburg, to Specification No. 10 of their 
consulting engineers, Messrs. Mordey and Dawbarn, 82, Victoria- 
street, London, S. W. Oopies of the specification mey be seen on and 
after Jan. 7 at the Council Offices, Johannesburg, and at the Copsult- 
ing Eogiueers' Offices in London, and may be obtained on payment of 
five guineas, which will be returned on receipt of a bona fide tender. 
Daplicate copies of the specification may be bought for 103. each (not 
returnable). Tenders must be addressed to Mesers. Mordey and 
Dawbarn, 82, Victoria-street, London, S. W., and must be received by 
them not Jater than March 6. The Council will not be responsible for 
any expenses incurred in tendering. 


RESULTS OF TENDERS. 


Stoke-upon-Trent.—The Town Council have accapted the tender of 
Crompton and Oo, for a 22-h.p. motor, at £74. 17s., subject to 24 per 
cent. discount. 

Derby.—The Electric Lighting Committee have accepted the tender 
of the Sunbeam Lamp Company for the supply of incandescent lamps 
during the ensuing yt a:. 

Southend. —The Town Council have accepted the tender of W. E. 
and H. B. Davey, at £1,558. 13s. 2d., for the extension of the boiler- 
house at the «lectricity works. 

Leith.—The tender of Messrs, M. P. Galloway, Limited, has been 
accepted by the Tramways Reconstruction Sub. Committee for the 
supply of centre poles and accessories to be used in the electrical recon- 
struction of the tramway system, at £4,471. 

Brighton.—The L'ghting Committee of the Town Council reocin- 
2 that 33 deying e Bros., at £2,350, be accepted for the 
supplying an g of low-tension cables from Fishorsgate-terrace, 
Bouthwick, to the point of supply to Aldripgton. Ld 


Salford. —The Electricity Committee have received tenders for the 
supply of cables from the British Ineulatei and Helsby Oables. 
Oallender Company, Usnnis and Oo., Electrics] Company, W. T. 
Glover and Co., W. T. Garnett, and Henley's Telegraph Works 
Compeny. 

Grimsby. The Sub-Oommittee hava recommended that a water- 
purifier be purchas-d from Messrs. Leesen and Hjort for the sum of 
£315, that motors ba s»p^lied by Crompton and Co., aud that the 
tender of the Keighley Electrical Kogineering Company for mot-r 
starters be accepted. 

Rochdale.—The Corporation hav: accepted the tender of this 
British Thomson-Houston Oomp ny, Limited, Rogby and Lon don, for 
the supply, delivery, and erestion at the electricity works of bigh- 
tension three-phase switchgcar and extensions to the lcw tension cun- 
tinuous-current switchboarde. 

Erith (Kent).—The Urban District Council have accepted the 
following tenders: (Contract 5) overhead line equipment, eto. —Brush 
Electrica! Engine: riag Company, Loughborough, £4,217 ; (6) under. 
ground feeder cabler, etc. — Callender's Usable, etc., Comrany, Belvedere, 
Kent, £2,690. 4s.; (7) rotary converters, eto. —Britith Wet'nehoue 
Electric, ete., Company, Norfolk-street, Strand, W. C., £1,545 6.; 
(8) main high and low switchboards, eto., Kelvin and J. White, 
Limited, Glascow, £1,047, 10s. 

Leith.—The Electric Lighting Committee of the Town Council 
have considered tenders for a boiler, a dynamo, and a switchbcu*d, 
required in ec nue ction with the extension that is being made at the 
electrical station to provide additional power for the working of the 
new tramway cara. The contrast for the boiler was plecod with 
Babcock and Wilcox, at £2,287. For the dynemo there were 
83 tenders, and the committee made a selection, which, however, is 
subject to an airsngement. The 26 tendeis for the supplying of a 
switchboard are before a sub-committee with powere. 


BUSINESS NOTES. 


TRACTION. 


Leeds.—The Corporation have adopted the alteration in fares 
mentioned in our last issue. 

Geneva Tramways Co.—The receipts for Januwy amounted to 
£716,016, against £444 last year. 

Derby.—The section from the corn market to the Market-place li ns 
been inspected by tho Board of Trade. 

Llane)ly.—The Urban District Council are depositing a forms! 
petition against the Electrio Traction Bill. 

The Machrihanish Light Railway.—The Board of Trade have 
confirmed this order sut ject to a few conditions. 

Manohester.—A sub-committee has been appointed to visit the 
ie between City-road and Moss Side, with a view to constructing a 
ine. 

Lialitbgow.—It is reported that the District Committee have 
refused their cousent to the proposed electric tramway between 
Edinburgh and Queen: ferry. 

Tardley.—It is stated that the City of Birmingham Tramways 
Company have approached the District Oounocil with a view to sub. 
Sai a mot: bus eervice for the prospective electric trams to 

birley. 

West Cumberland. — The Bill to further extend the period for the 
completion of the tramway has been found to comply with the Standing 
Ordera of Parliament, and has been sent for second reading in the 
House of Lords. 

Kirkoaldy.—At the meeting of the Town Council Mr. Francis, 
burgh surveyor, recommended an extension of the service, ineluding 
the doubling of certain lines. The Council have instructed Mr. 
Francis to report upon the cost. 

Glasgow.—The extentions of the Glasgow system from Johnstone 
to Kilbarchan and of the Paisley Company's system to Barrhead are 
likely to proceed it ad vate the Renfrew Oouncil having now waived 
their stipalation as to double lines, 

Bradford Road.—The British E'est:ii^ Traction Company, who 
ssked for an extension of their licens to use steam on the Bradford 
Road lines for another 12 months, have been informed by the Board of 
Trade that only six months cin be allowed. 

Gisburn Light Railway.—The Light Railway Commissioners 
announce that the promoters of the Barnoldswick and Gisburn light 
railway order have abandoned their application, the reason being 
inability to make arrangements with either of the existing railway 
companies. 

South Lancs. Tramways Co.—The company decline to issue 
season tickets on theic system. The greater proportion of tramways 
revenue, it is pointed cut, is derived from the working classes, and, as 
these cannot prepay their fares, the adoption of contracts would 
create a favoured class of passengers. 

Edinburgh. — Matters of general policy in connection with the 
extemion of the tramway system ia and arcuod the city were under 
discussion by a sub-committe», with the result that tbe town clerk has 
been instructed to prepare a full report on the situation, enlisting the 
services of Prof. Kennedy, if necessary. i 

Yarmouth.—The arbitrator, Mr. Graham Harris, hss fixed the 
amount which the Corporation is to pay the Gorleston Tramway Com- 
pany for their undertaking at £13,400, together with the cost of the 
todder in stock at the depot. The Corporation are to pay the costs, 
The Oorporation were asked £19,000 for the undertaking, 
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Aston.—An accident occurred on the newly-opened Small Heath 


route on Saturday night, when two cars were app’osching each other 
from opposite directions. They were about six yards apart. when a 
horse and four-wheeled van went between, and becime wedged, The 
van was driven by a man in the employ of the Corporation health 
department, who was arrested. 


Hastings. —The company’s Bill has been referred to the Standing 
Orders Committee in respect of non-compliance in regard to the Bexhill 
section. The suggestion for a conference between the company aud the 
Hastinge Corporation has been revived. Good progress 1s beir g made 
with the work of construction. A formal meeting of the compsay wss 
held last week, when it wss stated that everything was proceeding 
satisfactorily. 

Coventry.—On the Standing Orders Committee of the House of 
Commons considering the report of the Examiners of Private Bille. 
it appeared that the Standing Order requiring the consent of the locsl 
road authority had not been complied with in the osse of the Coventry 
Electric Tramways Bill There was no appearance eotered by the 
perliamentery agents, and it was intimated that the Bill will no‘ be 
proceeded with. 

Geeenock.—The Greenock and Port Glasgow Tramways Oompany 
has appealed to the High Court, London, against the decision of the 
Board of Trade awarding the sum of £602. 192. 9d. as the proportion 
of profits due to the Oorporstion, and also ruling thet the company is 
to account for two sums of £775 set aside for maintenance and £1,500 
pes to depreciation. The plea of the company is that the Board of 

ra le acted wlira vires. 


Italy.—The Gazetta Ufficiale publishes decrees authorising the 
Leghorn Tramways Company to construct and work an electric tram- 
way in that city; authorising the Carthagena Tramways Oompany to 
substitute electric for animal traction on the lines between Oarthagena 
and San Antonio Abad, Dolores, Barrie, Peral, and Santa Lucia; and 
authorising the Roman Tramways and Omnibus Company to substi- 
tute electric fcr animal traction on the tramwsy between the Piazzi 
del Popolo and Ponte Milvio. 


London County Council .—The receipts for the week ended 
Feb. 18 amouated to £12,878. agsinst £9 655 for the corresponding 
week of last year, and from April 1 to £588 357, against £456,442. 
The invitation from the Shoreditch Borough Council to support a 
request that the County Council should experiment witk motorcars 
for its northern system has met with a lukewarm reseption from the 
Stoke Newington Borough Council. The second reading of the County 
Council's Tramwsy Bill has been postponed until the 7th inst. 


North Metropolitan Tramway Co. —At the meeting of this Com- 
pany Mr. G. Richardson, who presided, stated that there was no doubt 
the time was coming when locomotion in the streets would be altered, 
perhaps in favour of motor buses as against horse 'buses. So far as 
the company was concerned, the point that would affect them was 
when they would be able to get a suitable motorcar which would ruu 
upon the rails, The directors were carefully watching developments, 
so that at the propr time they would run these motorcars instead of 
those propelled by electricity. 


Roohdale.—At a meeting of the Tramways Committee it was 
decided to commence the reconstruction of the line along Bolton-road 
to the borough boundary at Heywood Cemetery on, or if possible 
before, March 13, and as soon as the work there is done the men will 
be transferred to the Littleborough section. A deputation of the 
Whitworth District Council waited on the committee, and asked them 
to take into favourable consideration the qusstion of extending the 
lines and running into the Whitworth district. The committee decided 
to go fully iuto the subject at a future meeting. 


South Australian Tramways.—In pursuance of the article on 
this subject in our last issue, we note that the private tramway com- 
panies have retained the services of Sir Josiah Symon as their legal 
adviser during the negot:stions, and have appointed Mr. H. F. Rymill 
as arbitrator on their part. The Government have not yet announced 
their choice. When both arbitrators are appoiated, application will be 
made to the Supreme Oourt for directions as to procedure. We are 
informed that a tracing of the lines in question may be inspected at 
he offices of the Agent-General for South Australia, 1, Orosby-square, 

West Bromwich.—The following resolution is to be moved at the 
next meeting of the Council : '' That the General Purposes Committee 
he empowered to take p-oceedings against the tramways company to 
enforce the terms of their agreements and leases with the Corporation.” 
What the Corporation complain about is that the tramway company 
tre running a 10 minutes’ instead of a seven minutes’ servica of cars 
between Carter's Green and Great Bridge, and aleo Oarter’s Green and 
Wednesbury ; and, farther, that they have failed to carry out their 
agreement in not providing proper shelters for the convenience of 
psesengers. 

Cardiff. —At a meeting of the Tramways Committee last week the 
estimate for the year ending March 31, 1906, was submitted. From 
this it appeared that the estimated expenditure was £110,645. 3s, 
as compared with £112,385. 14s. 2d. for the year endirg March, 
1905, while the revenue was estimated to be £115,709, as compared 
with £118 366 for the year about to end. There was, therefore, a 
decrease both in the revenue and the expenditure, but the revenue 
showed an estimated balance over expenditure of £5 C65. 17s. The 
figures for the year just ending were, however, only estimates. The 
estimate was adopted. 

Edinburgh.—The Corporation have decided to apply for sanction 
to an electric tramway from Tolloross along Gilmore-place to the 
Edinburgh Hydropathic, thence back to the city by Blateford and 
Fountainbridge ; a line from the top of Broughton- street to the burgh 
boundary at Pilrig- street, and from Oanonmille to join the line at 

Bellevue. The Council declined to grant permission to a private 


syndicate to construct an electric tramway from Fountaipbridge to 
Slateford. They approved of an application by the National Electric 
Construction Company for a new order amending the Portobello and 
Musselburgh Tramways Orders. 


5 has been soma little friction between 5 
company an e Corporation. e com ro to take ener, 
in future from the Scottish Oentral Power Dom pany. whose right to 
supply same is disputed by the Corporation, who now offer to provide 
power on the following terms: 2d. per unit for the frat 100 OCO units, 
and 14d. thereafter, with a minimum consumption of 100,000 units 
per annum, the supply to be given by meter at the generating station, 
and to be direct current at from 500 to 550 volts; the maximum 
demand not to exceed 150 kw., and the hours during which supply is 
to be given to be within 5 a.m. and 11 p.m. on weekdays. 


The Underground.—4A successfal experiment was made on the 
Metropolitan Railway on Monday night after the ordinary traffic had 
ceased. An 1 train was run from Neasden to 
Baker- street, where it crossed to the company’s pornon of the Inner 
Circle line. From Baker-street the train proceeded to Notting Hill- 
gate and thenoe to Aldgate, after which it returned to Baker-street. 
An extraordinary general meeting of the Underground Electrio Rail- 
ways Company of London, Limited, was convened for yesterday for 
the purpose of passing resolutions authorising the directors at their 
discretion to raise or borrow or secure the payment of any sum or sums 
of money for the purpc a of the company, not exceeding £4,000,000, 
in addition to the amounts which they sre at present authorised to 
borrow, eto. 

Aberdeen. —At a meeting of the Tramways Committee a discussion 
ensued as to the issuing of celluloid tokens snd season tickets. The 
consensus of opinion was to the effect that celluloid tokens should only 
be issued at their face value—namely, 12 for le.—as in all other corp»- 
rations in the south it was found that this was the system on which 
they were given out, no reduction being given even for the purchase 
of a number of those tokens. It was aleo considered that season 
tickets on the various routes were in a number of cases issued at too 
low rates, but ia view of the close of the financial year in May, before 
which any resrrapg:ment of fares over the whole system must take 
place, it was resolved to call a special meeting next month to consider 
the three questions of the issuing of cellaloid tokens, season tickets, 
and the extension of 44. tickets, or, alternatively, a universal 1d. fare. 


Wellingborough —The Wellingborough and District Tramroads 
and Electricity Supply Bill came before Mr. Oampion, examiner of 
Bills for Standing Orders, at Westminster, last week. for proof of 
compliance with the Standing Orders of Parliament. There was no 
opposition at this stage, but with regard to the withholding by 
Northamptonshire County Oouncil of their consent to the new lines 
promoters contended, upon certain technical grounds which they 
advanced, that the consent of the County Council was unnecessary. 
The examiner, however, decided against the promoters, and inti. 
mated that he would report non-compliauce with the Standing Orders 
of the Committee of the House of Commons. Councillor Joseph Wilson 
has given notice of a motion, ''Thst the Tramways Committee be 
requested to consider aud report upon the desirability of introducing 
eelf-propel'ei motorcara or omnibuses to work in copjanction with, 
or apart from, the present system of electric oars,” 


Municipal Tramways.—At a firther con'erence held of repre- 
sentatives of munisipal tramways, held at the Westminster Palace 
Hotel, the clauses in Railway Bills as to the running of omnib1ses were 
considered, and it was decided to obtain a modifisation of those 
clauses as far as possible, so that the omuibuses should be limited 
t: running to and from the stations of the companies. The question 
of the erection of guard wires over the trolley lines in places where 
telegraph and telephone wires orossed the trolley lines was also 
considered. As the law staude at present, if the tramway promoters 
were first in the field, aud the Puostmister-General subsequently 
desired a telegraph wire to be erected over a trolley line, the tramway 
promoters were called upon by the Board of Trade to erect guard 
wires at tbeir own expense. This the promoters considered to be an 
unfair and inequitable arrangement, and it was determined to request 
the Board of Trade to receive a deputation on the subject, and also 
upon fhe question of certain regulations recently issued by the Board 
of Trade on the subject of the constraction of cars and other matters 
connected with tram way equipment. 


Leicester. — At a special meeting of the Town Council on Tuesday, 
Oouncillor Flint, chairman of the Tramways Committee, presented 
the report for the year. The total receipts, including rents and bank 
interest, were £79 900, and the working expenses £47,993, leaving a 
gross profit of £31,907. They had paid in interest and sinking fand 
£18,849, leaving a net balance on the year of £13,088. By way of 
comparison, Councillor Flint stated that the gross receipts in 1903 
were £47 599, s'gnifying an increase of £31,126 for the past year. 
The working expenses in 1904 amounted to £47,993, and ia 
1908 to £38850, an increase of £9,143. The passengers 
carried in 1904 numbered 18,594,185, against 10 813 430, 
an increase of 7,580,753. The car miles run were 1,850,479, 
against 960,954. It will be remembered that mixed traction 
has been in use this year, owing to reconstruction for electric working, 
and Councillor Flint gave some interesting figures iu relation to the 
two systeme. With horse traction the receipts averaged per car mile 
10 41d., while for the electric cvs the average was 9 70d., this bein 
accounted for by the longer distance which the electric cars carri 
passengers, and by the lateness of the season when they commenced 
running. The working expenses were all in favour of the eleotria c re. 
The horse traffic cost 8:85, while the electric traffic cost only 4 82, a 
difference in favour of the electric traffic of 4:03. The committee 
proposed to devote the balance of £13,000 to a reserve fand for main- 
tenance and repairs instead of creating a depreciation fund. Ia con. 
glusion, Coyncillor Flint alluded in appreciative terma to the efforts of 
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the staff, particularly Messrs. Mawbey, Lucas, and Smith. An amend- 
ment in regard to the appropriation of the balance was submitted by 
Oouncillor Kemp, who thought it ought to be devoted to reducing the 
capital account. Eventually the report was adopted unanimously. 


South Shields.—At a meeting of the Town Council on Wednesday 
a deputation was received from the South Shields Property Owners' 
and Ratepayers’ Association on the question of motor omnibuses v. 
electric trams. The leader of the deputation said that it represented 
not only the hg ae Owners and Ratepayers’ Association, but also 
a representative y of ratepayers, and they asked the Oouncil, 
before . to the laying of tramlines, to seriously 
consider the desirability of adopting some other system. such as 
motor ’buses, which would be more up-to-date, more appropriate, more 
adaptable, and cheaper than electric trams. The memorial had 
been signed by 750 ratepayers of the borough, but this did not 
adequately represent the feeling of the town on this question. 
The petitioners, therefore, asked that an exhaustive enquiry 
founded on expert and unbiassed evidence, should be held, so 
that South Shields might have the best and most up-to-date 
system of locomotion. Alderman Readhead, in supporting the 
memorial, remarked that three reasons were given for the adoption 
of motorcars—viz.: (1) Less cost in the purchase and working of 
motor buses; no cost of street widenings or laying of lines ; and over- 
head gear not required. (2) Freedom of motion, there being no 
neeeasity for motor buses to keep to any particular route or routes; 
their ability to run outside the borough ; less interference with traffic ; 
and lees danger to the public. (3) That other electric tram companies 
are now adopting motor buses in substitution for such trame, and that 
if the Council adopt electric trams some private company may com- 
pete t them with motor ’buses. He suggested that the Council 
should acquire three motor "buses at an estimsted cost of £3,000, 
which could be run over the Westoe-lane snd Stanhope-road routes, 
and they would then be able to judge whether or not it would be 
advisable to adopt them generally 1nstead of the trams. Oouncillor J. 
Grant, speaking on the Tramway Committee's report, referred to the 
discussion in committee on the question of motor omnibuses, remark- 
ing that the reason the committee r:jected the motion in favour of an 
enquiry was that at that time they had no data to go upon, and all 
the statements then made were purely hypothetical. Everyone knew 
what an electric car could do, but no one could tell them the extent of 
life of these motor "buses. He pointed out, in contradiction to stste. 
ments which had gone abroad, that the total costs of the tramway 
system would not exceed £129 000. An animated discussion ensued, 
Alderman Rennoldson remarking that the Council had no power to 
run motorears. Councillor Barlow supported a resolution for an 
exhaustive enquiry into the matter, on the ground that the motorcar 
was making great strides, and eventually this was agreed to, the report 
to be presented at a special meeting in two or three weeks’ time. 


Dalkeith and Bonnyrigg.—At a conference between representa- 
tives of the Dilkeith and Bonnyrigg Town Counoils and representatives 
of the Edinburgh Suburban Electric Tramway Syndicate in regard to 
the proposed electric tramway from Edinburgh to Dalkeith and Bonny- 
rigg. Provost Chieholm submitted a memorandum of sugge ted 
conditions and p-ovisions, which had been approved by the Dalkeith 
Town Oc uacil the previous day, and of which the following are the 
chief: The company to be bound within one year from the date of the 
passing of the provisional order to substantially cummence the work 
of layiog down the tramways, and within two years from said date to 


complete the tramways and open them for the public conveyance of 


passer gore. The tramways within the burgh to be laid as a double 
except in such portions ss may be adjustel with the Oouncil, 
and the precise position of the lines also to be adjusted with 
Council or their surveyor. The size, position, design, 
and construction of all posts, standards, wires, supports, and 
oth¢r apparatus must be first approved of by Town Oouncil, but such 
approval not to be unreasonably withheld. The Oouncil or their lighting 
contractors to be entitled to free use thereof for electric or ges lighting. 
The posts, standards, and supports to be painted and kept painted to 
the satisfaction of Council. All cars to be of moet modern and 
approved desiga, which is to be approved of by Oouncil. The cars to 
be lighted by electricity and to be provided with lightning arresters. 
Fares not to exceed Id. per mile. rough fare Nether Liberton to 
Dalkeith not to exceed 4d., and Dalkeith to Bonnyrigg lid. Fares 
for workmen’s cars not to exceed half these rates. The Council to 
have option on six months’ notice to acquire undertaking in burgh 
(and rest of tramways, also subject to rights of local authorities 
outside burgh) on the following terms: (1) at expiry of 14 years from 
commencement of order at valuation to be fixed by arbitration upon 
the basis of cost of construction (less depreciation). and (immediately 
preceding) four years' net profits in name of goodwill ; (2) after expiry 
of 21 years as above, with two (immediately preceding) years' net profits 
for good will; (3) after 28 years on same terms, with profits for one 
year (preceding) for yis N ; (4) at expiry of 42 yesra on same terms 
without goodwill. fore selling undertaking to other than the 
Oouncil, six montbs' notice and offer to be made to this Council on 
same terms, Goods, minerals, and animals only to be carried by com- 
pany with consent and on terms and conditions approved of by Town 

Company to pay Council at rate of £50 per mile as rent for 
lines within burgh, so soon as company pays ite shareholders 5 per 
cent., with 250 additional per mile for every 1 per cent. paid 
to shareholders over 5 per cent. Company to repair and make 
good all streets, roadways, and footpathe opened or broken by 
them at any time, and Council be at liberty, after notice, to do so 
in event of company's default and at their expense. These conditions 
were approved of generally, with the exception of the proposed terms 
of acquisition by the Council and the proposed rent to be paid by the 
company after it earns a dividend. The syndicate could not see their 
way to sgree to these pr , and the Oouncil representatives agreed 
fo consider ag to the modification thereof, Provost Gilehrist stated 


The French gas company has 


than the Bonnyrig Oommittee consurred in the provisions suggested 
by Provost Ohisholm on the understanding that the Bonnyrigz 
of the undertaking should be proceeded with concurrently with 


section 
Dalkeith, 


LIGHTING AND GENERAL. 
Partnershtp.—Particulars of a partnership open appear in another 


column. 


Thirsk.—On Wednesday telephonic communication was opened at 


Thirsk to all parts. 


Cairo. The electi ic lighting of the town is to be greatly extended. 
the monopoly. 

Lighthouses.—During last year to March, £3,847 was spent on 
establishing electric communication with lighthouses and light-vessele. 

Cardiff.—An enquiry has been held into an applicstion of the 
art 5 tion for sanction to borrow £87,868 for purposes of electric 
ighting. 

Chester.—The disussion on the public electric lighting has been 
adjourned until & further report has been reseived from the electrical 
engineer, 

Southend.—The electrical engineer has submitted a report urging 
the need for the installation of the additional plant in time for the 
summer load. 

Bournemouth and Poole Electric Supply Co.—The directors 
recommend a dividend on the ordinary shares of 7 per cent. per annum 
for the year 1904. 

Swindon.—An enquiry has been held into an application of the 
Corporation for sanction to borrow £22,000 for the extension of the 
borough electricity works. 

South Shields.—The following reductions in the charges for electric 
energv have been made: after the first hour's consamption from 2d. 
to lid. per unit, and the flat rate from 5d. to 4d. 

East Barnet.—The Council have decided that negotiations with 
the North Metropolitan Electric Supply Company for the supply of 
electiicity to East Barnet should not be proceeded with. 

Torquay.—<A post-card poll of the ratepayers concerning the scheme 
is al out to be taken in regard to the Oorporation’s proposal to consti uct 
a new electric light and power station at a cost of £42,000. 

Penrith.—The Local Government Board has refused to accede to 
the application of the Urban District Oouncil for sanction to borrow 
£6,850 for the purpose of laying down an electric lighting plant. 


Colchester.—Iu reference to the application for sanction to the 
borrowing of £16,600 for purposes of electric lighting, tbe Lccal 
Government Board have sanctioned £12,920 without, it appears, 
specifyivg the items excluded. 

Electric Supply in the Metropolis. — Tbe London County 
Oouncil on Taesday adopted the report of the Parliamentary Oom- 
mittee, fully dealt with in our last issue, and decided to leave open 
the date of the proposed conferenoe. 

Metropolitan Electric Supply Co.—The directors recommend 
the payment of a final dividend for 1924 of 11s. per share on the 
ordinary stock, making a total distribution for the year of £1 per 
share, or 10 per cent., carrying forward £9,000. 

Fulham.—The charges for lighting desided upon by the Borough 
Council on Wednesday are as follows: a flat rate of 34d. per unit, with 
a discount of 24 per cent, on all bills over £2 per quarter and 5 per 
cent, on all bills over £5 per quarter if peid within 14 days. 

Paisley.—The electrio light installation at the refuse destructor 
works was formally inaugurated last week.  Bailie Fisher, convener 
of the Electric Lighting Oommittee, started the engine, and Bailie 
Glover, convener of the cleansing department, switched on the 
current, 

Hackney.— The borough engineer and surveyor, Mr. Norman 
Scorgie, in his report for the year ended March, 1904, says that during 
that year 40 seven- ampere open type aroc lamps have been placed at 
a dis ance of about 100 yarcs apart in three roads in lieu of 91 existing 
gas lam] s. 

Kent Eleotric Power Co.— This company, which is incorporated 
by special Act of Parliament, and has for its operations the county of 
Kent, has completed the purchase of the undertaking of the Chatham, 
Rochester, and District E:ectric Lighting Company, Limited, as from 
Jan. 1 last, 

Removal.—Mesers, Oetzmapn and Co, of 62 to 79, Hampatead-road, 
W., announce that thoy have purchased the entire stock of Messrs, 
Norman and Stacey, Limited, of 252 to 256, Tottenham Court-road, 
and are now removing it to their own showrooms and galleries in 
Hampstead - road. 

Ormskirk.—The Urban District Council have now adopted an 
electric lighting scheme, which includes the provision of a refuse 
destructor, and is estimated to cost £20,009. The Oouncil have 
entered into a provisional agreement with the Electric Oonstruction 
Company to carry out the works, 

Grimsby.—A temporary draughtsman is to be engaged to assist in 
preparing a scheme for the enlargement of the electricity station and 
the extension of the plant. Daring the last year the increase of lam 
was about 16,000, the average increase since the department was estab. 
lished having been 10,841 per annum. 

Arbroath.— Matters with regard to the proposed electric lighting are 
apparently not getting any forwarder. The Council are corresponding 
with the Empire Electric Lighting Ooropiny with rega:d to a pro- 
visiona] agreement entered into in Ootober last. In the meantime the 
Board of Trade have revoked the order. 

Bath.—The Council have adopted a report in which Mr. Teague 
showed the pecossity of extending the continuous-current generating 
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plant required to prepare for next wiater's load, and although this 
extension will cost £1,321 more than another generator, Mr. Teague 
considers that there will be an annual saving in the cost of generating 
of £300 a year. 

Annual Dinner.—The seventh annual dinner of the Central 
Technical College O'd Students’ Association was held at the Troradero 
Restaurant, Piccadilly, on Wednesday, Feb. 22. About 60 Old 
Centralians were present, the guests including Sir William Crookes, 
F. R. S. and Dr. Hartog, the academic registrar of London University. 
Prof. W. E. Ayrton occupied the chair. 


London Telephone Exchanges.—Lord Stanley on Wednesday, 
in reply to & question of Sir T. Dewar, said 11 Post Office telephone 
exchanges were open in London on Deo. 31 last. and the number of 
subscribers in connection with them was 22,181. The amount of 
annual rental payable for the use of these instrumenta, together with 
messengers’ fees, during 1904 was £156,485, 


Hull. — We understand that the large contract with Messrs. Earle'g 
Shipbuilding and Engineering Company for the supply of electricity 
to the company, which will expire in May, is to be renewed fora 
further 12 months. The town clerk’s report in respect to the hiring 
of electric motors, and a suggestion that motors be purchased out of 
revenue, has been referred to a sub-committee for report. 


Swansea.—The Corporation, ander the terme of the license held 
from the Postmaster-General, considers i:self entitled to demand from 
the National Telephone Compsny intercommunication between the 
subscribers to the two rival systems. Various reasons have been put 
forward by the company for resisting the demand, and we understand 
legal action is being taken by the Corporation to enforce it. 


Glasgow.—The following in formation has reached us: The National 
Telephone Company has now 20,000 telenhones on rental working in 
the Glasgow district. Their net increase for last week amounted to the 
enormous total of 215 telephones, which is a record. The company has 
during the past month opened four new exchanges in this district, thus 
bringing a number of outlying villages into touch with the city. 


Gloucester.—The Oouncil have agreed to borrow £24,673 for the 
purpose of carrying out electric lighting extensions. At the last 
meeting of the City Conncil Alderman Fiel ding expressed satisfaction 
that the report of Mr. R. A. Ohattock on the proposed extensions of 
the electricity plant confirmed the report of their own engineer, Mr. 
Bache, both with regard to the extension and the probable profit on 
the uadertakipg. 

Agencies.— Messrs, Hellesens Enke and V. Ludvigeen, Bleagaards- 

de 14 and 17, Copenhagen N.. Denmark. have appointed Messrs, 

Her, MacLeod, and Co., Limite, of Norfolk House, Laurence 
Pountney-hill, Cannon. street, their sole agents for Great Britain for 
the Hellesen dry cells. Messrs. Monté Osl ow and Co., 6, Ludgate- 
broadway, E. O., have resigned their agency for Messrs. Lionel 
Robioson and C».'s specislities. 

Croydon —Tenders are to be invited for coal supplies for the ensuing 
year, and also for supply of cables. The following particulars are 
available: current sold this vear—private lighting, 136,577 units 
(corresponding period last year, 105,343 units); public lighting, 54,243 
(97,153) ; trac:ion, 89 565 (81,161). The extension of mains to supply 
current to houses in Craignish-avenue is to be carried out ss recom- 
mended by tbe borough electrica] engineer. 

Elland.— The Electricity Committee, in their statement of the 
first year's working of the combined refuse destructor and electricity 
works, say that the tota! receipts have amounted to £655, and the 
workiog expenses to £442, leaviog a gross profit of £213. This is, 
however, more than absorbed by the interest and repayment of priu- 
cipal on the borrowed capital of £16,000 which amounts to £833, 
leaving a net deficiency on the year of £670. 

South Africa —The King William’s Town Corporation have just 
taken over the local electric lighting undertaking, and will soon be 
giving out newordc's ; while Potchefstroom is greatly concerned about 
its electric lighting arrangemeats. They had agreed to purshase the 
local company’s basiness for £6030, but Mr. Stevens, the Govern- 
ment electrical engineer, reports that the plant ia inadequate to the 
needs of the town.— South African Traders and E, port Gazette, 


Manchester.—The chief engineer in a recent report dwelt on the 
need for further capital expenditure. This does rot concern exten- 
sions at the chief generating stations ; the money is required chiefly 
for extensions of mains and for generators, etc., at the sub stations. 
For instance, there is no room at Dickinson-street for more boilera, 
and it has been decided to introduce three generators of 500 kw. 
UT each, and drive them from high-tension mains from Stuart- 
atree 

Wimbledon.—The Council have agreed to charge a flat rate of 
23d. per unit for all un its consumed for street. lighting as from April 1 
next. On and after that date the incandescent street lamps will be 
kept lighted from dusk to dawn, and each alternate arc lamp switched 
off at midnight. The electrical engineer's plans and estimate for the 
additional plant and extensions required at the electricity works have 
been approved, and application wili be made for sanction to borrow 
£13,218, ; 

Stoke-on-Trent.—A committee of the Guardians have considered a 
proposal made by the electrical engineer at the workhouse that they 
should dispose of the storage battery and instal a dynamo to take the 
night load. A tender offering £75 for the battery and other appiratus, 
of which it was proposed to dispose, and oflering to supply the 
dynamo which it was proposed to instal at £100, has been received. 
The opinion of an independent electrical engineer ig to be obtained on 
the matter. 

Dartmouth.—An electrical exhibition was opened at the Dartmouth 
Subscription Rooms on Wednesday last week by Mrs. Gouldsmith, 
who was introduced by Mr. H. Brent Grotrisn, a director of the Urban 
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Electric Supply Company. A vote of thanks to Mrs. Gouldsmith was 


moved by another of the directors of the compauy, Mr. J. C. Wigham, 
who explained some of the many uses to whi: li electricity oan be put. 
He particularly referred to the hospital ward. The vote was seconded 
by Lord Aylesford. 

Middlesbrough. —The electrical engineer (Mr. Taylor) in bis last 
report states that 116,000 units have been generated during Februery, 
against 70,000 for the correapondiog month last year. The estimated 
revenus for the past month was £1,477, ageinat £1,020, an increase 
of £457, although the selliog price had beeu r.daced by 10 per cent. 
The total cost had been £476, against £338. The estimated profit 
for the month was £1,001, exclusive of interest and redemption. The 
lampe connected to date numbered 71,400, and there were applications 
in hand for a further 4,7E4 lamps. 


Exports to the British Colonies.—We are informed that, owing 
to the growth of their export business, the Union Electric Company, 
Limited, 151, Queen Victoria-street, E O., are sending out one of their 
most experienced officials, Mr. C. O. Barwell. for a trip through the 
British Oolonies—in fact, round the world. The maia object: of this 
extensive trip a-e to ascertain the condition of the Colonial markets, 
appoint agents for the purpose of farthering the companv's and general 
interests iu the Britieh Oolonies by personal activity. We understand 
that Mr. Barwell is open to represent one or two other leading electrical 
firms whose iaterests do not conflict with the Uaion Compeny's. 


Eastbourne.—The following figures are available for the year ended 
March 31, 1904: Number of 8 o.p. lamps connected at end of year 
(ares, incandescents, and motors, equivalent in 8 c.p.), 64.898, previous 
year £6,227; units sold, private supply 733.322 (628,685), public 
lighting 165,871 (40,446)—total, 897,193 (669. 152); unite sold per 
8-c.p. lamp (connections during the year averaged), 14:8 (18 0); 
maximum load on feeders in kilowatts, 745 (629); load factor, 
13:75 per cent. (12:14 per cent.) ; capacity of dynamos at end of year, 
kilowatts, 1,200 (1,200) ; average price obtained, private supply 5:95d. 
(6:1183.), public lighting 3:08d. (4 O8d.) Prices charged : private 
lighting 644. per unit; power aud heat, 3d. per unit; hotel and 
theatre ligating, maximum demand system, with initial charge of 74d. 

er unit for daily average of one hour and 41. per unit after; public 
ighting, arc lamps, £25 per lamp per annum. 


Newoastle, —A report as to the comparative statement of the annnal 
cost of gas and electric lampe was issued to members of the City 
Lighting Committee of the Corporation on Wednesday by the lamp 
inspector (Mr. George Lamb). Iu this report the inspector, among 
other suggestions, says: ''The thoroughfares of Walker are lighted by 
235 16-c.p., 95 25-c.p., five 32-c.p., and three 50 c.p. incandescent 
electric lamps, there arealso eight enclosed arc lamps. In this report 
it is proposed to deal only with the 25.c.p., 32-c.p., and 50-c.p. 
lampe, the annual cost of which is £328. 15s. 6d., and the aggregate 
cand]e-power ia equal to 2,710 candies. If those lamps were replaced 
with Nernst lampe, and two lamps fixed on each pillar in accordance 
with the design submitted, there would be light equal to 80 candles 
at each pillar, and a total candle-power «qual to 8,20 candles. The 
annual cost for each pair of lamps woula be £3, and the total cost 
£312 per annum. The cost for the new head and the necessary altera. 
tions would be abcut £2. 122. 6d. per lamp, and would amount to 
£274, 12s. for the 104 lamps under consideration." 


Fire.— A large fire broke out soon after two o'clock on Tuesday 
morniog on the premises of the National Telephone Oompeny at 
Oxford.court. We uuderstand that the fire started in the teet-room 
at the top of the building, aud the cables fastened to the derriok over 
the building were burnt. The result was that some 6,000 subscribers 
on the Bank exchange were disconnected. Arrangements were at once 
made to restore communication at the earliest ger moment, A 
large staff was employed on this work day and night. Subsequent 
reporte show that the damage by fire did not involve all the switch- 
boards, which were, however, injured by water. The cause of the fire 
ie yet to be definitely ascertained, butit is rumoured that it was due to a 
leaksge on to some telephone wires of current from the third rail on 
the Uaderground Railway. Some of the National Telephone Oom- 
pany’s cables are carried throigh the tunnels of the District Railway, 
so that this is possible. If this rumour proves to be correct, it will be 
interesting to know why the devices ususlly installed in telephone 
exchanges to guard against the possibility of such inter-connections 
were not effective. 

Parliament.—Lord Balfour of Burleigh. acting chairman of com- 
mittees of the House of Lords, and Mr. J. W. Lowther, chairman 
of committees of the House of Commons, have conferred together and 
have determined the House of Parliament in which the private Bills 
deposited this seesion shall originate for consideration. The following 
London Electricity Bille will be first heard in the House of Lords: 
the Administrative County of London and District Electric 
Power Company, Central Electric Supply, “Charing Orors and 
Strand Electricity Supply Oorporation, *City of London Electric 
Lighting Company, County of Londou Electric Supply Oompany, 
East London and Lower Thames Electric Power, Metropolitan 
District Railway, Metropolitan Electric Supply Company (Acton 
District), Metropolitan Electric Sapply Company (Various Powers), 
Metropolitan Railway, North Metropolitan Electric Power Supply, 
West Cumberland Elestric Tramways (Extension of Time). The 
metropolitan Bills which will originate iu the House of Commons are 
Baker-street and Waterloo Railway, Central London Railway, Oharing 
Cross, Euston, and Hampstead Railway, Ohelsea Electricity Supply, 
Edgware and Hampstead Railway, Great Northern, Piccadiily. and 
Brompton Railway (Nos. 1 and 2), Hammersmith, City, aud North- 
East London Railway. London Couuty Council (Tramways), Londoa 
Southern Tramwayr, London United Tramways (Extension of Time), 
Metropolitan Electric Tramways, *Whitechapel and Bow Railway, 
*Walton-on-Nsze Electric Supply, “Aberdare Tramways. * These 
Bills have now been read a second time, 
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Stirling.—The last report of the electrical engineer, Mr. A. O. 
Hanson, on the progrees of the undertaking for the four weeks ending 
Jan. 21, shows that 32,715 units were generated, as against 28,061 for 
the same period last year. The total number of equivalent 8.o.p. 
lampe connected for all purposes was 16,348, as compared with 12,861 
at the corresponding date last year. A sum of £1,700 is to be borrowed 
on electricity account. A number of electric lamps will be substituted 
for the gas lamps in various streets. 


New Firm.—The Telephone and Electrical Installation Company, 
Mansion House-chambers, 11, Queen Viotoria-stieet, E. O., have 
commenced business as telephone experts and contractcrs for pasti- 
cally all kinds of electrical installations under the management, we 
understand, of Mr. Horatio Bell, A M. I. E. E., late metropolitan 
contract and sales manager National Telephone Company, Limited, and 
Mr. Stanley C. Russ, late chief of staff, metropolitan contract depart- 
ment, National Telephone Oompany, Limited. 


Electric Clooks.—The Synchronome Oompany, of 32 and 51, 
Olerkenwell-road, whose syatem of electric clocks was. we are informed, 
the only one awarded a gold medal at the St. Louis Exposition, inform 
us that they have sold their Australian rights to the Synchronome 
Company of Australasia, Limited, of Brisbane. Mr. Alexander Knox, 
the mans ging director, who has already installed some large elect: ical 
time-circuits in Queensland with the assistance of Mr. A. G. Jackson, 
A. I. E. E., the technical manag r, is at present on a visit to this country 
to perfect his arrangements with the manufacturers. 


Sunderland.—The Electrie Lighting Committee have decided to 
reduce the price of eleotricity to lighting consumers from 5d. with 
diecount to 44d. with discount. The present price for smal! motor 
consumers is 24d. per unit with discount, and it was decided to give 
them the benetit of the maximum demand system, and charge 24d. 
per unit for the first hour and 144. afterwards. They have also agreed 
to offer a reduction from 1; d. to 13d. per unit to the tramways, which 
will mean a reduction of nearly £1,000 a year. The estimate for the 
year ended March, 1905, shows a net profi; of £4,090, 


West Hartlepool.— An erquiry has been held into the Town 
Council's application for sanction to borrow £2,200 for the provision of 
additional plant at the electric lighting station, required in order to 
make provision for the increasing consumption. The borough eleo- 
tial engineer (Mr. Fricderichs) stated that the top load upon their 
Plant last year was 565 kw. They had anticipated a 6CO-kw. load in 
January, but they had not been able to get the works connected which 
they had anticipated to sopply. They now asked for sanction to 
bo: row sufficient money to provide additional plant of 250.kw. power. 
The net coat of production per unit last year, exclusive of loan charges, 
was 1°69d., and the price for lighting 4d. per unit. 


City of London.—The Streets Oommittee last night submitted a 
report on the proposal of the Oharing Cross and Strand Electricity 
Supply Corporation to change the pressure from 100 to 200 volts in 
those portions of the western area of the City where a supply of 
100 volts is now being given, the object being to make the supply 
in the Oity of oniform voltage throughout. The committee recom- 
mended that the undertakers should make at their own expense the 
necessary alterations to consumers' lamps, «t»., and allow a deduction 
of 10 per cent. in the price of electric energy to consumers whose 
supply is changed from the lower to the higher pressure, It was also 
suggested that, concurrently with the alteration of the standard 
pressure, the undertakers should establish proper means, under the 
direction of the Board of Trade, of testing the public and private 
supply of energy. 

Football.— On Saturday the half-yearly match between the 
Robertson lamp makers and the head office staff of the General Electric 
Company was played on the ground of tke Robertson lamp makers. 
Owing to the fact that the lamp makers had won every year since the 
match was first instituted, the headquarter staff turned up in full force 
with a firm intention of vanquishing the lamp makers on this 
important occasion. The lamp makers were victorious by three g»ale 
to two, the winning gos] being scored through a penalty in the last 
half minute of the game, much to the disgust of the headquarter staff. 
The football match was followed by the annual concert in the dining 
hall at Brook Green Works. The concert was attended by coneider- 
ably over 500 people, and was, we are informed, a great success. 
About 30 items, including instrumental perfor.nances and songs, comic 
and otherwise, were gone through. 


Erith. —The Council have agreed to supply Messers. Callender's with 
further current required at the fist rate of 14d. per unit, upon condi- 
tion that the energy contumed by them for lighting purposes shall not 
in any year exceed 20 per cent. of the total amount of energy supplied 
to them by the Council. The Electric Lighting and Tramways Oom. 
mittee have reported that they cannot recommead the lowering of the 
cost of electric light to small consumere. The committee have further 
considered the question of the cha'ge to be mado for the lighting and 
maintenance of the arc lamps, which was referred back to the com- 
mittee, and have reported that they see no reason to alter their previous 
recommendation, which they again make to the Council —viz , that as 
from March 31, 1904, the sum of £25 per lamp per annum be charged 
for the lighting and maintenance of the arc lamps in lieu of £20, 
previously charged. The committee are strongly of opinion that the 
arc lamps should be retained. Both reports were agreed to at the last 
meeting. 

Continental Telephones. —During the present month every town 
in England where there is a first-class telephone centre will be able to 
telephone direct to any similar town in France. Between the two 
No. 1 z nes the charge will be 8s. Ad., between the two No. 2 zones 
12s. 6d., and between either No. 1 and either No. 2 zones 103. 3d. per 
conversation. Communication will be established between the follow- 
ing English and French towns: Besancon, Lons-l-Saulnier, Le Mans — 
London (inner) Bristol Cambridge, Leicester, Lowestoft, Norwich, 
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Southampton, and Great Yarmouth; F«cimp — London (inner), 
Brighton, Cambridge, Ipswich, Lowestoft, and Norwich ; Le Treport— 
London (inner) ‘‘Icner” London embraces the whole of the tele- 
phone riens. pn within the administrative county of London, while 
outer London includes the remainder of the Post Office exchanges 
in the London telephone ares. Communication is now practicable 
from London (inner as well as outer) and 20 provincial centres to 44 
towns in France, in addition to many of the suburbs in Paris, From 
the same places in England there are telephone lices to 15 Belgian 
towns. 

Newport.—The electric light installation at the psrish ou: ch 
consists of 87 incandescent lamps, mostly of 16 c.p. The lighte are 
fitted in the nave and chancel in grob p of five on handsome wrought- 
iron electroliers suspended from the arches between the stone colomns, 
and three light wrought-iron electroliers are fitted under the organ 
galleries and in the main porch, sirgle lights being arranged for the 
galleries, vestries, and north and south por:hes. Special adjustable 
lampsare fitted to the pulpit, reading desk, aud organ, The belfry 
and steps leading thereto are provided with small wrought icon 
brackets, A distributing switchboard is fixed near the choir vestry, 
and this has been so arranged that the lighting oan easily be graduated 
from twc-Bfths of the total light upwards, and can also be divided a» 
that particular portions of the church may be separately lighted when 
so required. It is estimated that mainly owing to this arrangement 
the cost of lighting the church will not exac? £10 per annum. The 
work has been carried out to the specification under the supervision of 
Mr. B. H. Jenkinson, consulting engincer, of 9, Gray's-inn.square, 
London, by the Isle of Wight Electiio Light and Power Company, 
whose mansging engineer at Newport is Me. E. H. Orowe. 


Islington.—At to-night's meeting of the Council the Works Com- 
mittee will report on a letter from the London County Council again 
calling attention to the delay in the improvement of the telephonic 
communication between Kentish Town fire station and the Highgate 
sireet station, aud in the porai of certain fire alarnsin the borough 
of Islington, which it ie alleged are caused by difficulties between the 
Islington Borough Council and the Post. Office as regards wayleaves, 
and askiog that having regurd to the extreme importance of the te'c- 
phonic communication referred to being rendered satisfactory without 
any further delay, the Borough Council will mike every effort to 
effect a speedy settlement of their diilerences with the Post Office. 
The committee will recommend tba? the London County Council be 
informed that the Islington Borough Oouncil are not aware of any 
difficulties existing with the Post Office authorities with respect to 
wayleaves, and that any delay that has occurred in the improvement 
or provision of telephonic communication in the borcugh has not 
resulted from the astion of the Borough Council or their officers. The 
elestrical engineer has reported with regard to the failure on the 
25th ult. of the electric light in a portion of Highbury New. park and 
to the danger created by the thoroughfare being left in dsrkness for 
some conti ierable time, that the breakdown was due to atmospheric 
conditions, but that steps will be taken with a view to prevent a 
recurrence of the failure. 


Holborn and Finsbury Electrical Exhibition.—Holborn and 
the immediately surrounding boroughs are centres of considerab'e 
commercial importance, and the headquarters «f mapy notable 
industries. The County of London Electric Supply Company supplies 
current to these districts, and there is naturally a gceat demand for it 
as a motive power to drive machinery. The exhibition, which will be 
held from March 20 to April 5, has been arranged with a view of 
familistising users and intending users of current for por purposes ; 
but there will also be many interesting exhibits of every form of 
electric lighting. We are also informed that the company are 
arranging for a number of exhibits, the nature of which is kept a dead 
secrct. Altogether there are over 60 exhibitors, and we are informed 
that the applications for space received have largely exceeded the space 
available, and that the list has been closed. Amung other exhibitors 
will be found the following firms: Babcock and Wilcox, Limited, 
Oriel House, Farringdon-street, E. O.; Brockie-Pell Ar; Lamp Com- 
pany, 60, Worship street, E. O.; Oallender’s Oable aud Oonstruction 
Company, Hamilton House, Viotoria-embaukment, E. O.; Crompton 
and Co., Silisbury House, London-wall, EC; Electrical Company, 
122 4, Oharing Cross.road ; General Electric Company, 67-71, Queen 
Viotoria-street ; Johnson and Phillips, Old Charlton, Kent; Reason 
Manufacturing Company, Lewes-road, Brighton; Simplex Conduit 
Company, Westinghouse-buildings, Norfolk.atreet, Strand; Western 
Electric Company, 171, Queen Victoris-street, E. O. 

Carnarvon,—The current at the Oarnarvon electricity works was 
sw:tched on last Thursday week by the Mayoress (Mrs. D. T. Lake), 
ass sted by Mrs. W. G. Thomas, who started the engines. The plant, 
which provides for 10,000 8.c. P. lamps, consiste of two Davey-Paxman 
‘Econ mic” boilers of 7,000ib. per hour evaporative capacity; two 
Pesche high-speed engines direct coupled to two Lancaebiie 
100-kw. generating sets with balancer and booster; a Hart battery of 
400 ampere-hours capacity, and a 96-tube Green  economiser. 
Cables have been laid slong all the main thoroughfares with extent ions 
into the principal streete, and the supply is arranged on the three-wiro 
continuous-current system at 230 volts. Applications have already 
been received for upwards of 3,000 8. c. p. l' ghir, and 50 services have 
already becn connected, The prices to be cnarged are 5d. per unit for 
lighting, and for power a maximum of 24d. per unit with 4 sliding 
scale, ‘fhe whole of the contract has been carried out for the Oorpora- 
tion by the National E!eotric Construction Company, Limited, who 
have undertaken to run the station when completed. Mr. Price F. 
White is the consulting engineer for the Oorporation, and Mr. A, C. 
Goodman the resident engineer, acting under the direct supervision of 
Mr. E. A. Mitchell. M. I. E. E., the company’s chief engineer, and Mr. 
D. O, Evans, A.M.LE.E., of Bangor, the company’s manager for 
North Wales. The building, consisting of a boiler-hcuse, engine-room, 
battery-room, offices, eto., has been erected by Mesere. Heenan and 
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Froude, of Manchester and Worcester, under the supervision of Mr. 8. 
Wilkinson, A. M. S. A. 


Liverpool —According to the annual report of the consulting elec. 
trical engineer (Mr. A. B. Holmes) on the work of the electric supply 
department of tho Liverpool Corporation. 8,299,811 unite were supplied 
for lighting at an average price of 3'544d, ; for power purposes 
2,064,679 units were supplied at an average prics of 1-803d. per unit; 
and for tramweys 18,979,133 units at 1°159d. per unit—the total 
supply being 29,553,625 units at an average price of 1:879d. per unit. 
It appears that the special efforts which have been made to reduce the 
working costs in the generating stations have met with satisfactory 
results. Mr. Holmes says that in the general expenses there were 
constantly increasing charges for rates and taxes, the amount last year 
being £14,441, as against £10,845 in 1893. The surplus of receipts 
over expenditure amounted to £27.575, and out of this £16,934 had 
been contributed in aid of the rates. Owing to various funds having to be 
provided for, and a material riee in the price of fuel, the engineer does not 
think any general reduction in charges could be j̃ radently made, but 
he recommends that in order to encourage a more extentive use of 
electrical energy for power purposes, the 14d. now charged after the first 
5,000 units per quarter shou'd be reduced to Id. per unit, and that in 
special cases where ars lamps are used in the daytime for medical or 
other purposes, and not for lighting, the charge, subject to a guaranteed 
minimum coneumption, should be made on the power scale. The 
engineer is of opinion that to conform to the basis of charge authorised 
by the Oouncil, the price for electrical energy for the tramways for the 
current year should be reduced to 1:070d. per unit, with an addition 
at the rate of 4 pər cent. for each shilling per ton paid for fuel in excess 
of 63, per ton. 


PROVISIONAL PATENTS, 1905. 


FEB. 20. 

3510. Improvements in and connected with devices for pre- 
venting the overcharging of electric cables, Land und 
Beekabelwerke Akt.-Ges., 6, Lord-strest, Liverpool. (Date 
applied for under Patente Act, 1901, April 1, 1903, being 
date of application in Germany.) (Complete specification. ) 

2511. Improvements in devices for preventing the over- 
charging of electrie cables. Land und Seekabelwerke 
Akt.-Ges., 6, Lord-street, Liverpool (Date applied for 
under Patents Act, 1901, April 1, 1903, being date of 
application in Germany.) (Oomplete specification.) 

9525. Improvements in apparatus for producing electrie 
reactions in gases by aid of electric aros. Kristian 
Birkeland, 46, Lincoln’s-inn-fields, London. (Date applied 
for nnder Patents Act, 1901, Feb. 20, 1904, being date of 
application in Norway.) (Oomplete specification. ) 


Fes, 21. 


3538, Sectional system for third or electrified rail on electric 
5 John Reed, 134, Rdeley- avenue, Gateshead-on- 

yne. 

3553. Improvements in fuse heads for electric blasting. 
Frederick Render, 6, Bank-street, Manchester. (Oomplete 
specification. ) 

9504. Improvements in detonator fuses for electric blasting. 
Frederick Render, 6, Bank-street, Manchester. (Complete 
specification. ) 

8560. Secondary battery. William Morrison and Charles Caldwell 
iu 65, Obancery-lane, London. (Complete specifica- 
tion. 

8562. Improvement in electric aro lamps. August Eckstein 
and Arthur Ernest Angold, Peel Works, Ade phi, Salford. 

3567. Improvements in fog and ordinary signalling for steam 
and electric railways and the like. John James Munro 
= Thomas Common, 11, Royal-arcade, Newcastle-on- 

yne. 

9568. Trolley change guide for electric tramway cars. James 
Stewart, 20, Seedhill.road, Paisley, N.B. 

3573. Improvements in electrical means for starting prime 
movers for electric generators and controlling the 
current. Arthur William Sclater, 182, Oxford-street, 
London. 

8594. Improvements in and relating to the transmission of 
electrical energy through space for the purpose of 
wireless telegraphy and the like. Alessandro Artom, 
7, Southampton-buildings, Ohancery-lane, London. (Com- 
plete specification, ) 

8604. Improvements in and relating to prepayment attach- 
ments for electricity meters. Robert John Jocelyn 
Swan, 1, Queen Victoria-street, London. 

8614. Improvements in trolley heads employed in electrical 
traction. Charles Edwin France, 15, St. James’s-row, 
Sheffield, 

8616. Improvements in fusos for electric current cirouits. 
Ernest Francis Moy and Percy Henry Bastier, 4, Green- 
land-place, Camden Town, London. 


Fx». 22. 


Improvements in or relating to electric warp-atop 
motions for looms for weaving warping machines 
and the like. Cecil Henry Whittington, Queen Anne’s- 
chambers, Westminster, London. (Frederick M, Armstrong, 
United States,) (Complete specification.) 


3685. Improvements in and relating to ships’ telegraphs and 
like signalling devices. Carlo Ooleatti, 7, Southampton- 
buildings, Chancery-lane, London. (Comp'ete specification.) 

9706. Improvements in or relating to eleotrolytio meters, 
applicable to other m instruments or appa- 
ratus in which the (varying) level of a column of 
liquid is employed, The Bastian Meter Oompany, 
Limited, Albert Edward Salisbury, Charles Orme Bastian, 
and George Oalvert, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London, 


Fes. 23. 

Improvements in and connected with X-rays and high- 
frequency apparatus, David Buchanan Selkirk, William 
Wotherspoon Scott, and William Cousin, 154, St. Vincent- 
street, Glaegow. 


Improvements in or connected with electric wires. 
Albert Edward Patrick, Prudential- buildings, Corporation- 
street, Birmingham. 

An electrical railway signal Victor Obharles Badoie, 
Viotoria- street, Windsor. 

Improvements in and relating to electrical circuit- 
breaker mechanism. Walter Edward Barton, 55, Chan- 
cery-lane, London. 

Improvements in or relating to wireless telegraph 
detectors and  telephono electrophone and like 
receivers, Hahnemann Adolphus Outmore, 315, High 
Holborn, London. 


Improvements in the electric lighting of railway and 
tramway carriages. J. Stone and Go., Limited, and 
John Robert Quain, 77, Ohancery-lane, London. 

Improvements in accumulator batteries. J. Stone and 
Oo., Limited, and John Robert Quain, 77, Ohancery-lane, 
London. 

Improvements in electric potential indicators. The 
British Thomson-Houston Oompany, Limited, 83, Cannon- 
Meo Ya (The General Electric Company, United 

tates. 

Improvements in and relating to gearing especially 
applicable to power-operated electric switches. 
The British Thomson - Houston Company, Limited, 83, 
Oannon-street, London. (The General Electric Company, 
United States.) 


Improvements in and relating to electrical ignition 
devices for internal-combustion engines, John Albert 
Cole, 70, Ohancery-lane, London. 


. Improvements in and relating to electrical ignition 
devices for internal-combustion engines. John Albert 
Oole, 70, Ohancery-lane, London. 


Fes, 24. 


Improvements connected with the starting, reversing, 
accelerating, and stopping ef electric motors, Eraest 
Sherwood Woollard Moore and William Brabiner Bennett, 
Prince’s-chambers, Wolverhampton. 

Controlling devices for electric motors. Wallace Fair- 
weather, 65, Ohancery-lane, London. (Diehl Manufacturing 
Company, United States.) 

3867, Electrical apparatus for automatically controlling the 
pressure of steam in boilers. Ralph Lomax and John 
Tomlinson, 57, Barton-aroade, Manchester. 

Improvements in inverted incandescenco lamps. Oliver 
Imray, Birkbeck Bank-chambers, Southampton-bnildings, 
Ohaneery-lane, London. (Julius Pintsch, Germany.) 

An improved electric incandesoenoo reading 
Oiver Imray, Birkbeck Bank-chambers, 
buildings, Chancery-lane, London. 
Germany.) 

Improvements in electric trolley harps. John Henaley, 
5, Upper Vernon-street, London. (Date applied for under 
Patents Aot, 1901, May 5, 1904, being date of application 
in United States.) (Complete specification.) 

A new or improved accumulator plate. 
Gratza, 81, High Holborn, London. 
tion.) 

Improvements relatiug to motor meters for continuous 
and alternating electric currents, Wilhelm Köstëre 
mann, 37, Eesex-street, Strand, London. 

Improvements in the manufacture of filaments for 
incandescing electrio lamps. Jack Randall Orawford, 
Clun House, Surrey-street, Strand, London. 

Improvements relating to apparatus for enabling tele- 
phonic and telegraphic messages to be transmitted 
over the same line. Carlo Turchi and Edmondo Biuné, 
46, Lincoln's.ion.fielde, London. (Date applied for under 
Patents Act. 1901, April 2, 1904, being date of application 
in Italy.) (Complete specification.) 

Improvements in and relating to cleotrio fans. The 
British Thomson-Houston Company, Limited, 85. Csunon- 
street, London (The General Electric Company, United 


States.) 
Fru. 25. 

An improved apparatus for the automatic ignition of 
gas, gascous mixtures, or the like by means of an 
electric current. George Hill, The Grove,§ Ashton-on: 
Mersey. (Complete specification. ) 


3719. 


3720. 


3759. 


3768. 


3784, 


3795. 
3796. 


3815, 


3816, 


3855. 


8857. 


3876. 


3877. lamp. 


Southampton- 
(Julius Pintsch, 


3894. Eugene Victor 


(Complete specifica- 
3899, 


3912. 


3913. 


3918. 


3957, 
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3968, Improvements in electricity meters, Harold Thomes 
Brown, Electric Supply Oompany, Limited, Thompson’s- 
lane, Oambridge. 

3978. Improvements in electrical alarm contacts for door 
looks. Richard Blessin, 40, Ohancery-lane, London. 

3979. Improvements in supporting devices for electric con- 
ductors. Budd John Jones, Westinghouse - building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, March 14, 1904, being date of application 
in United States.) (Complete specification. ) 

$994. Improvements in or relating to electrical troughs, 
conduits, or the like. John James Bate, 6, Lord.street, 
Liver pool. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 16, 
1904, 
1494. Alternating-current dynamo-electric machines. Latour. 
(Lan applied for under International Convention, Jan. 21, 
4116. Eloctrically-controllod lifts and hoists. Chaudoir. 
5104. Method of increasing the discharge energy of electrical 
vibration systems. Thomson. (Ges. für drahtlose Tele- 
graphie m. b. H.) 
8077. Trolley heads of electric tramcars and the like. 
Thompeon. 
8401. Alternatiog electric current motors. British Thomson- 
Houston Company, Limited. (General Electric Company.) 
8404. Alternating electric current motors. British Thomson- 
Houston Company, Limited. (General Electric Company.) 
8477. Incandescent electric lampholders. Rees. 
8686. Primary galvanic battery. Delafon. 
8984. Manufacture of positive electrodes for 
batteries. Delafon. 
9117. Dynamo-electric machines. British Thomson - Houston 
Company, Limited. (General Electric Company.) 
90372. Armatures for dynamo - electric machinery. Hills, 
Urquhait, and Honey. 
9373. Brushes for dynamo - electric Hille, 
Urquhart, and Honey. 
9565. Electric tramway or railway vehicles. Ra worth. 
11262. Method for the transmission of sound to long distances 
and telephonic apparatus therefor. Tardiau. 


galvanic 


machinery. 


11777. Electrical tumbler and like switches. Lawton and 
W hateon. 

17989. Electric trolleys or collectors for electric traction. 
Lauvernier. 


19248. Electric light fittings. Lea and Mitchell. 

223264. Controllers fer electric current. Justice. (Voltage 
Controller Oompany ) (Date applied for under Patents 
Rule 9, Oct. 17, 1904.) 

22342. Arc lamp electrodes. Körting and Mathiesen Akt..Ges. 
1908.) applied for under International Convention, Ost. 31, 


Scraper for electromagnetic separator. Ernst Heinrich 
Geist Elektricitäts Akt.-Ges, (Date applied for under 
International Convention, Jan. 18, 1904.) 

HZlectric brakes for trams and other vehicles, 


22813. 


£4675. 


Ransford. (American Electric Brake Compary.) 

27816. Locking apparatus for watchmen’s electric controls 
and the liko. Hindersin. 

28469, Electric aro lamp. Fairweather. (Marquette Electric 
Company). 


29063. Insulators and protective devices for overhead electric 
conductors. Giraud. (Dite applied for under Inter- 
national Convention, April 14, 1904.) 
29064. Safety devices for overhead electric conductors. 
Giraud. (Date applied for under Ioternational Oonvention, 
April 14, 1904.) 
29397. Pendant electric fixtures. Lake. 
Keough, and Keough.) 

Electric circuit closer for fire-Alarms. Bemiller and 
Weisensale. (Date applied for under Iuternational Con- 
vention, May 7, 1904.) 


(Bradshaw, Keough, 


COMPANIES’ STOCK AND SHARE LIST. 
Name. gum Last price 
Commereial and Industrial.— £ £ 
Alliance Bleccrical Oo., 5 cent. Cum. Pref., Nos. 1-70,000 1 ~ É {xd 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- sings l . 7/16-17/32 
British Insulated and Helsby Cables, Ord., 1-100,000 5 — 516 
——— 6 per cent. Cum. Pret, 1-100,000 - FFF 8 æ 51-53 
——— (4 per cent. Mortgage Debentures .............. 102 . 101-104 
British Thomson-Houston Oo., 44 per E caiit lst Mort. Deb, 100 —— 
09009»2099900909090000909000090909890€09990995€ a ad X 
British Elec. and Manut., 6 per cent. Pref., 
J atinan rieni sueia i — 24-23 
— ĝ cent. Mortgage S 2 . fear: á 87-89 
Brush 1-106,731 . 2 a 4-3 
— Non. Cum., 6 per P... APUD 8 — 86 . 13812 
— 44 per cent. lst Debenture Stoc... e. 100 . 39497 


Name. 


og 
Oallender’s Cable, Dobenturee eee ene .100 . 105-107 
C8 99 € 9 SO E 9.09 06.09 0.090909 4.09 4.009900 6 O0 0-9 9.0 Lor 6 ee 10 114 

—— 5 per . *9 Ce „ „„ 08 98600806868 08 : a2 2 2 
Orompton and 6 6 % „%% „%%% % „%% „%% „%% „ 6% 6% %% %% „„ „% „%ö „%% „% 6 6% 6 6 T ESES] em * 

— § jee Dobentur es.. . 100 . 90 
Edison an Swan United, Ar Shares 1.99, 11111 ̃ . 3 . è- 

Shares, 01-017,139 ........ 6 a Ll 

—— 5 per cent. Debsabares 67770... EL IM es ~10 . 7 

— 4 per cent, Deb. Stock, Red. ................— - 100 . 77-82 
Blectric Construction, Dee kor 1 b0 1,209 sseui — 4. dp 

7 per cent. Cumulative Pra... "nM — 3} 

4 Dec cent. Perp. lab Mort. De 100 . 97. 
Ferranti Limited, 6 per cent. 1st — Deb. Stock, Red, 100 — 90-96 
General Electric Compan pany (1900), 5 per cent. Cum. Pret... 10 — 99.10 

4 per cent. 1st Mort. Deb. Stock .............. . 100 . 81-96 
W, T. He ds Telegrapn Wo Works, Ordinary ............ «æ 6 œ 12115 

„ % „% „% „% % „% „%%% „% „ „„ „ „ „ ae § as ik xd 
8 sang Deben bentures FU 100 — 108.1 

4 per "cent. Debentures...........scccccsccoe us . 100 . 100-103 
Parker, Thos., Limited, Ordinary .........cccccccccccce — 10 . 10-105 
Telegraph and tenanoce............ a ~ 1 . 893 

— 6 per cent. Bonds „ Q6 GO GO GO ao GO GO ao @ at m5 e ao ae 100 E 102-104 

Eleetric Lighting and Supply. — 
Bournemouth and Poole, eos 10 œ 124-12] 

—— 44 per cent. Cum. Pref. 601-15,000 .........- s A0. 10 

6 per cent. Cum. Second Pret. 5.0 001-22,500 .... 10 ` 12 

r cent. Debenture Stock. Red, ............ .. 100 = 1C4-106 
Bromley (Kent) Electric t and Pe oe oy A e b .. 81.3500 
Brompton and Kensington, Ordinary uere a I wpn 
rom an » ary eeeeeceseee seo 99 „ ae ap 

pate 7 cent. Preference ........cccccccccccece 5. = 104407 
Calcutta mgt Sup Corp., Ordinary, Nos. 1-60,000 — : € c.t 

— %%%%§’ê§é˖«»dwV.:m:i!ĩ y sews = $e 
Cambridge Electric sup Company, Ltd., £10 Ord. . 8 . Ei 
Oentra] Electric Py Mo 70.600 Guar Deb.Stock 100 æ 100-1 
Oharing Croes and pom — —— 5 — 1523 xd 

— 70,001 D 3 v 8 * y 1-81 

=i 7 Ude taking, ” 44 p.c. Cum. Pref., 1-40, 000 5 =a 15/68 e 

4G 001-00 ,000 occ . eoe XR xe e 5 .. , 16-5 1/16 

4 per cen cent. Debenture Stock, Red. (Prov. Certs) 100 œ 102-104 
Chelsea Electricity Supply ......... ccce ce ecce eoo 5 - 62-74 

44 cent. De ntures €9€0909909000990€0090000020920 .. 100 es 109-] 1 
City of Lon on, 6 5 6 6 %% % %% %% %% % %% % % % % %%% % % „„ „„ „„ „ „ ae 10 en 124-13 

per cent. preter cop bh c ĩ A æ. 10 DEN 

5 per cent. Debenture Stock .................. E FS 

— cent. 2nd Deb. | Stk. Prov. Certa. (all pd.) = 103-106 
Oounty of don Electric Supply, Ordinary .......... Pes æ 94-9 

— 6 por cent. Cum. 6 2 „ 6 %%% „„ % %%% „„ % „%% „%% „ 6 „ 6 „0% 10 en 124- 

„ per cent. Debentures Prov. Certa. All pd. Rd. 100 . 102-104 

—— 44 per cent, 2nd Debentures Prov. Certa......... 100 .. 109-112 
Bdmundsons' Electricity Corporation, Ordinary,1-50,000.. 6 . 64-64 

6 per cent. Cum. Pref. ....................— as Re 188 

—— p cent. First Mort. Db) . 100 . 106 
Electric Lt.& Tractn. Co. of Aust., Ld., „0pc Om. PE, .1-30,000 85 85.01 

5 per cent. Debenture Stock, Red eoe eo 100 . 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000.. eB cue 

per cent. First Deb. Stock, Red .. 100 — 101-104 
Havana Electricity, Limited, 1- 45000 . ancs | | i 94-104 
Hove Blectric Lighting, Limited, Ord.. 1-15,000 .......... 6 . us 
Isle of Wight Elec. Lt. and Pwr., Id., Ài p.c. Db. Stk. Red. 100 .— 100-102 
Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 
cent. Cum. Pref., 1-150,000 .........cccncccsccccces æ 9/16-11/16 
tabridge Elec. Lt., Ltd., Ord., 1-21 000 6 123-154 
Kensington and tabridge and Notting Hill, 4 per 
cent. Debenture stock Red .. ........... = = — 100 . 12-104 
derminster and Dist. Elec. Lighting and Traction, Pret. 10 . 98-104 
London 1 2 6 % 6% % 6 6 9 0 % „ 00 ee 22% 9.9 T] 8 e 

4 per coat. lst Mortgage Debenture Stock, Red... 100 . 101 

Metropolitan Ording 2 10 . EE 
per cent. Mortgage Debenture Stock . — 100 om 83.57 
per cent. Cum. Prein S. 

—— By cent. Mortgage Debenture, Reed. -~ 100 œ — w7.89 
Midland Electric! Power Dis., Ld., 44 p.c. 1st Mort. Deb.. 100 m 98-100 
Newoastle-upon-Tyne Electric Supply, Ordinary ...... es. Doom: 89-101 
18 een ))); “P id 10 SA Ir 

O0 ting ectric eeeceseeneeeveresoeenseeeee es > 

4 per cent “First Mort. Debs Nos. 1-500 (Reg.) .. 100 1 “104 
Oxford Electric, » 1-96 ana 4C -14,519.......... ad - en 

— eri cent. Deben ook 0 Ae £8-1 
Royal El cal Oom of Montreal 4%) per cent. First 

Shares Mortgage Debentures ...................... æ 100-102 
Smithfield Marketa Electric Su Lod., Ord., 1 -12,000.. 6 =  ?àSyxd 

4 r cent. Debenture —.—.—.——.—.— 100 em 79-83 
South London, Ordinar gg eere — ) 444i 
South Metropolitan ore PME and Power Co., Ord... 1 ht 

7 per cent. Cum. Pref. ....................uueee. l ..115/52-1 15/38 

——— 44 per cent. lst Mort. Di 100 .. 107.110 

— Ditto, l 1903 0 0% % % % ———R— f q h [d 
di. James's and Pall Mall, Ordinary, 101-40,080 ........ 6 . 131-132 xd 

3 cent. Pret. ea co €.6 oo co 9.0 0 0 09.0 OS 0.0 6.0 eO as Cb GS X. =m 8 xd 

— GQ VOE VOLU., Lo.. „ „ 08 88 86 „ „ „ „% no as os as a 1 
Urban El 0 Buy rr Ordinary, 8-50,007 ........ 85 a- 

——— § per cent. Cumulative Preference, 50,001-80,000 6 . oy 
Westminster, ordinary £u a Mi id pu CU qi- iR ear o -— D æ 138.13) xd 

—— per cent. Oum, Pret, Id, isi. . 6 - E15 

Eleetrle Tramways.— 
Anglo- tine, 5 per cent. Cum. Pref., 1-260,007 7/ = $ e 9 — 
„„ RO mo Q9 oo OS „ „ C-O0€0090952*« 9909 „„ „ „ „ „ 6 0 ee d * 
Permanent 6 per cent. Debenture Stock. 1888 10 . 120.180 l 
Auckland Elec. Trams., Ld., 5 p.c. lst Mor. Deb. Stk., Red. 100 =æ 104-105 
Barcelona Tramways, Limited, Ord. O00 o as mo oo es . 10 . 112-12 
5 per cent, cum. Pref. hacen. 1 10, 000 seneso 10 . 94-10 

——— 5 per cent. Deb., Red., 1-600 .................... 100 .. 99.102 

— 44 per cent. Rod. Deb. Stock. 100 .. 96-100 
Bath Elec. Ban Ld, Pref. Ord. Shs., E M 180,606. 1 .. LH 

—— 5 per cent. Cum. Pref. Shares, 1-59,394 .......... de ag 9 n 11/16 
Belfast Street Tramways, Ord., 1-26,600 .................. 10. l4 
Blackpool and Fleetwood Tramroad .......... =e as as a č% uh 
Brisbane Tramway Invest., Lim. Ora.: Ua „„ CD om 

5 per cent, Cum. Pref., Nos. 1 75, ENS ad s de a 

per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 91. 
Britiah Co 818 Electric Railway Oo., Ord. E T «æ 102-106 

— Prof. Ü¹ . 8 - 100 . 100-103 

~ Non. Cum. 6 per cent. Pref. .................. ~ 10 . 10-1 

—— 44 per cent. 1st Mt. Deba., Nos. 1-6,850,0£ SO ea 40 . 103-105 p € 

—— 44 per cent. Vancouver Power Deb. ............ 100 — 93102 
British Blectric Traction Ord. 1-500,000 & 60,001-80,000 10 9111 

—— 6 per cent. ual Debenture Stock 100 |. -123 
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Name, Ec ex Last price. Name. “paid. Last price 
£ £ 
Oldham, Aston, and Hyde Tramway, Ordinary. = =s as = 10 = - 
Basnos Ayres and Belgrano Tram. Ord., 1-100, 000 5 .. 33-4 . per conb Con. ms ads FEE 9757 
— 14“ per cent. Om. Pt., 1-40.00 0 ........ no bà 54 Perth Hiec, Tramways (W.A.)5 per cent. 1 Mrb. Deb. Sk. 100 — 104-167 
= '* B’ 6 per cent. Om. Pf.,1-27,600 ........... æ 54-64 Potteries Blectric Traction, 20,001-40,00(... 10 ~ ) 849 
§ per cent. Deb. Stock, Red. 466 % %% %ũ%06ũ „%— os 9.9 a as 100 a 107-109 6 er cent. Oum. Pret., l- 000 un eu me un ms as qu 10 en 9494 
— Prov. Oert., all paid 6 „„ „%%% %%% %% % % RRm „. 100 P 102-105 4 per cent. Debenture Stock aes me es aA ed cn QS cS 100 pen 1 -j 5 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 94-97 South Lancashire Blectric Traction and Power Company 
Calcutta 5 eg eee nie mea "—— i 00 : 105 10. £250,000 Ordinary .. m asa ns as aos es P 1 
pe . & W 655656555 . : per cent. Preference = a = = ~ a 
Cape Giectric Tramways Nos. 1.480, 000 . l 1414 —— £597,170 44 per cent, Debenture Stock 100 p. 6. 100 po. 
City of Birmingham Tramways, 5 percent. Cum. Pref... 5 — 44-54 
— 4 per Med NN 2 a (I : 100 . 101-104 Electrie Railways.— 
bo Electric Tramways an g g. 8 per cent. 1s 
201o Tortgage Debenture Stock, Red.. . 10 102-104 Central London, Ord ——————————————- 1545 = Pd 
C V e Deb: stock (Prov, Sorips Gerte.,fuliy pit. 100 — 101-112 
ted Tramways (1896), Ord., Nos. 1-60,000 10 13-14 Olty and South London, Consoli Ordinary ......... 100 — 485-46 
Dudlin Un y , , , ~ me - Debe Stock 100 107-109 
i foot Thanet Blectric Pramwaysaud Lighting, Epor o Ht P "ordinary, 1.501000 C 
dle o ry . "m9 09090900 00 90 9.0 Gà 9 0 06.0 GS G&S O0 9 o I0 ee 
. Pret., Nos. 50,001-60, ESSERE MA A PREGA RC ADUR CRM 8-34 xd 4 per cent. Mortgage Debentures, Red.,1-1,700.. — . 99-101 
JVC TTT Underground Electric Railways of London, 5 per cent. 3 
Kidderminster and District Lighting and Traction, Pref. 5 — 8 Profit-Sharing Secured Notes 10 7. 9234 
London Uatted Trys.(1901),5 per cent. Cum. Pref. ...... 10 .. 104-102 Waterloo and City, Ordinary ß = 
4 per cent. 1st Mt. Db. Stock, Red. ............ 100 105.105 Teleph 
. PRU IARE T e | aua repens Feo 
tan Elec. Trams., Ld. , Defd., 1,000,001-1,314,016. e 13: i as = 
Metroo s'er cent. Cum. Pret.,500,001-1,000,000 ... .... , t HE 
— 44 er cent. Deb. Stock, Red. "m 100 104-106 6 per cent. Qum. First ef. „„ ete Noel 10 a 13-14 
Milwaukee Electric Rall and Light, 5 percent. 30-yr. Cons. —— 6 per cent. Cum. Second Pre... 10 13.13 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ $1,000 106-110 b per cent. Nou. Oum. Third Prell. m 54-64 
Montte S Rail., Sterling 5 per cent. (Mort.) Deb., j 102.105 ——— 34 per cent, Deb. Stock, Red. . 100 100 
1 1-0 —ᷣ ꝓ—]—)ꝓꝗꝓↄwꝛmüãn 66464444 hot nt Ln — € " ROC PEU NE 1 
— — ‘sterling å} per cent. Deb. 1884, 0 2 50 100 .. 10100 Mm ee UN ree 100 — 165405 
New d raction, 6 per cent. Cam. Pref., 1-10, O00 an Tel å Blactet ea ae i 14-1 
a 34, 504,000 „ % % COBH %,, , SESE TEES UD CO AS ME OF MH FCO 9009590 as 4:14 Oripasal 3 B T Company : ee 1375.1 5/10 


— 6 per cent. Cum. Prein. 1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 


Traffic Returns for Increase or Accounts for past year. 
week decrease. met asg 
vee A NS Current Total | Passengers | Oar miles | Pas dar Mile of mile, 
ota enge . 
Baoding | 1906. | 1904. Week. year. 1904. | 1903. Ending receipts carried. ran. s’ nger mile. | track. 
£g £ £ | £ BE - d. d. £ d. 
Aberdeen Corporation... .. . Feb. 25 1015, 1,055 — 21 + 3,750 194 | 19$. May3) 37,931 9,089,715 794,641 /|0:98 1302 1,970 | 0674 
Ayr Corporation. „ 25 165 150^ + 9 | + 575 8 8 » 15; 14,160 3,201,586 336,049 103 | 10°11!) 1,770 | 60 
Barking Cor porat ion „ 25 53 53 T Y + 25 | 135) — | — | — — — — — — — 
Birken dead Corporation.. „, 20 893 920 — 35, — 818 | 23°53; 231 | March 31 56,073 | 11,327,932 1,519,701 1158 9°98] 2.3835 6:1 
Birmingham Corporation ....| ,, 25 312 — — — = — — — — — — — — — 
Birmingham Tramways Co. . Jan. 20 4,58 5.0833 — 428 — 64 6t = — = = — — — — 
Blackburn Corporation. — — — — 21 ' 23 » 29, 43,574 7,748,692 951,484 — 1094 — 4°69 
Sbackpool Corporation........ Feb. 25 313 28$ + 76, + 6,133 171 174 „ 91211,168 | 6,169,121 784,445 |1:52 |108 — — 
Blackpool - Flest wood Trams. | ,, 25 178 14 1 11 —- 81 161 164 Dec. 31 32,021 2,253,984 600,757 | 3°34 | 18°75; 2,000 | 705 
Bolton Corporation .......... „ 2): 1,555; 1.517 4 19 + 43) March 31| 94,161 | 19,895,4 2,188,030 | 1°14 |1032) 8,766 | 589 
Bournemouth Corporation. ,, 22 819 865 — 14°) + 2.10? 10 15 10 — — — — — — — — 
Bradford Corporation ........ „ 25 3,855 3,50 .- 195: 429.738 | 77 41 — — — — — — — — 
Brighton Corporation » 25 666 672 — 6 + 3,615A| 9 74 „ ol] — 10,432,508 | 1,051,928 100 |]1010| — — 
Bristol Tramways Company ..| ,, 21 4.255 4.557 - 94 — 511 514 Dec. 319 255,150 | 44,391,439 033, — — — — 
Burnley Corporation ........ „ 29 R85 862 {4+ 23 — 1060; 10 — | — — — — — — — 
Burton Corporatlon » 20 274 279 — tl — 81 — March 31); 11,574 | 2,556,134 288,578 | 108 | 9:83| 1,570 | 7:57 
Oardiff Corporation ..........; 5, 21 1,08) | 1,779 | — 9$ 41,921) — | — — — — — — — — — 
Carlisle Tramways Company. ,, 28 12 155 — 26 — 202 — — | Dec. 31g) 9,987 | 2,805,277 334,595 — | 717| — — 
Oentral London way.. . „, 25 7,298 | 7.138 |+ 10 + 1.11570 6 6 „% 810583, 471 | 44,953,938 | 1,292,674a 187 | 64°87 | 58,229 | 3560 
Jity & South London Hallway ., 20 29933 | 3,127 | - 123 - 1.7 ^i 6i „ 51/165, 003 19, 069, 519 — — — — — 
Colchester Corporation ...... » 22 153 — — — 7 — — i = € s iuc Lc m 
Cork B. T. and L. Company ..| ,, 29 dq 357 |+ Ti+ 29 — — » 319 25,657 6,555,325 919,675 100 6:95 — 39 
Darwen Corporatloo n » 2! 191 20|- 6 = (| 7°23) 7.250 March 31% 12,541 | 2,360,735 254,279 | 1°25 |11:65| 1.707 | 9°36 
Dover Corporation ..........| n 25 197 1511 + 3 — 33 44 „ 51 11,255 | 2,871,332 280,901 {09% | 963| 2503 | — 
Dublin & moan Benih Ry... » . fee : Ru + E — K 7 62 Dec. 319 6,291 $88,905 107,164 | 388 14098 982 | 7:39 
Dublin ., e 6c C Cars.... oe | 9, D Dx — 
Dublin 8. District, Eleotric ..| ,, 24 700 651 | + 46 } 4^7 | 46 319 134,643 — 3,429,356 aise df ee = aes 
Duadee City Tramways ......| ., 22 777 70 | + 17 PET 22 22 May 15; 35,874 | 9,084,522 752,814 |0°93 |11:276| 1,630 | — 
Eas) Ham ration ......| 5, 25 625 5988 + 2>! 1.811 | 10-77 | 10-75| Maroh 31; 34,512 | 18,950,259 807,002 {| v°63 |102 — = 
Glasgow apa codes vistas eee ae 2 is 12,997 | + 539 | + 26,03)A 145 123 May 31g 656,572 | 177,179,549 14, 008,750 | 0°88 1125 | 5,989 b| 740d 
Gloucester Corporation ...... » T E bor = = = = =e -> = e — 
Halifax Corporation..........| , 22 2,15 | 2,14 | + 201 1750 3 304 | March 31; 68,283 | 16,322,054 | 1,387,885 100 | 11°79; 2,069 | 8-79 
Huddersfield Corporation. „, 25 1.115 1. 51 4 62, + 4,012 | 35 35 „ 51 65,545 | 11,893,287 | 1,638,000 | 1°2 9°31; 1,875 | — 
Hull Corporation, E. 8........ » 25 1,99) | 1,895 | + 9 + 1,074 | 25 19 „% 31 87,707 | 21,065,999 | 2,218,696 100 | 9:49 8,004 50 
Ilford Corporation ..........| 5, 25 316 237 | + 9 — 105 — — — — — — — — = 
Ilkeston Corporation ........ » 29 109 122 — 22 — — — — — — — — — — — 
Kirkcaldy Corporation ,, 15| . 197 — == = — — — NL. — — — — ° 
Leeds Corporation ........... » 23| 5,238 | 4,765 | + 475 415,559 89 BLS „ 29,080,562 60, 739,254 | 6,215,799 | 1°10 1094 3,407 | — 
Leicester Corporation ........ „ 25 177006 | — — — 71 — „„ ee ia m perm Ain = 
Liverpool Corporation... . , 18) 972 9.257 + 515 + 2,156 | 103 103 Dec. 319 531,484 | 113,057,234 |11,734,858 | 1°11 |1075| 5,160 | 6-98 
Liverpool Overhead Raülway..| ,, 26, 1.309 | 1377 — „8 - 51% 667) — June šu, 79,252 | 10,466,726 |  986,185a | 182 19-50 5,110 | — 8 
London County Couucil......| ,, 18| 12390 | 9,655 | 42,759 114,588 464 | 40 — AES Es € = A Z ‘cs 
Lowestoft Corporation ...... „ 27 120 128 — 8 — — — — — - = == — — = 
Maidstone Corporation ...... n 23 91 7 = = — — — — — — — — — 
Manchester Corporation „ 25 10.859 | 10,575 | + 324 — 1311 — E " m — is aes ae M 
Metropolitan Elec. Tramways; — x — — -- A 10 = ES — _ 2 E gd E j 
Nelson Corporation ..........: 4, 75 96 92 + 4 + 1,353 20 | — | March 3i, 5,200 | 1,420,759 171,132 | R3 647, — à 
Newcastle-on-Tyne Corptn...| ,, 25 3,552 | 5,325 | + 226 — 43 384 „ 49,185,027 | 39,715,120 | 4,059,907 | 1:1 10944, 1110 
Newport (Mon.) Corporation.. , 11 4°5 460 T 25 + 1,523 15 Es pum o BER pis — = inh A 
Oldham Corporation ........ , 25 1,318 1,025 + 225, +4495 3231 — = = = a uA 2 € us 
Portamouth Corporation.. ,, 25. 1,253 | 1,2] - 383 + 6,123 29 29 31, 91,448 | 18,204,426 | 1,828,193 | 1'16 |1239] — — 
Rochdale Corporation ........ „ 25 275 96 | + 277 + 6, 429 4 44 519 5,416 925,281 127,4 1°38 | 1027| — 768 
Rotherham Corporation. ., 23; 32 4-6 — 14 — — — » 31 2), 958 4,914,479 525,840 102 |9:570| 2,247 | 668 
Salford Corporation ..........| , 27 $59 | 3,511 | + 83| + 9209 | — | — — — — — — — — = 
Scarborough TramwaysCo....| „ 18 65 — — ER a| — | PN e m = dev: p = = 
Sheffield Corporation ........| , 29! 4,237 4.0 l + 2%! + 6005 | 344 — » 23d 216,509 | 56,812,049 | 4,926,085 . 0-904|10:488| 7,510 | 79 
Southamovton Corporation ....| ,, 72 763 8:0, — 57 — 2,636 | 11 11 „ 31 355,874 084, 752,814 | 0946 11456 3,760 — 
Southend-on-Sea Corporation. ,, 22 218 22989 — 11 — 614 — pad ee ds = 2 pis ES = 
Stockport Corporation ...... „ 24 418 370 | + 48 + 8,485 iH E a E = = z — = = 
Sunderland Corporation ...... M 19 1,073 | 1(6l + 18) +1472 |19 2 | 18:48 . 31| 62,506 | 14,848,958 | 1,433.463 |101 |]1046| — | 608 
Swindon TALION ...... de ” TC xd D —€— — — — — — — — — 
Wallasey U.D.O. ....—..| 5, 2 5)1 990 | + 51 + 2,88! 105 | 10:6 5» 31 35,864 6,564,493 757,688 | 1°28 |11:56| 4,10 790 
West Ham Corporation ...... » 25 1,019 — — — 862| — — xe as E = DM zs 2 
Wolverhampton Corporation. „„ 22 711 536 | + 525 x 74 | — » 510 | 29,878 | 4,865,066 | 417,856 12900 — = 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 
Per mile of single track, o Include rail and tram. d tacluding deprecation f Including ove section of borse kanina: 01903, k Hs. year's figures. 


Only eight months—expenditare includes large special items incidental to starting new department, 
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NOTES. 


Royal Institution.— A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, his Grace the Dake of Northumberland, K. G., 
DCL, F.RS, president, in the chair. Mr. W. K. 
Appleton, Dr. G. H. Burford, Mr. W. S. Burns, Mrs. Close, 
Miss Donaldson, Dr. G. E. Haslip, Lady Hodgson, Mrs. 
laye Mr. J. B. Tapling, Lieut.-Colonel Vincent Wing, 
C.B, Mr. P. von Fleisch], and Mr. J. E. Wolfe were elected 
members. 


Telegraph Wires.—4Amongst the resolutions passed 
by the Association of Chambers of Commerce last week was 
one relating to telegraphic communication. The resolution 
urged the Government to establish, without further delay, 
additional cables between the United Kingdom and the 
Continent, and more direct wires between the chief com- 
mercial centres of this country and Continental Europe; 
and it also maintained that it was of urgent importance 
that the Postmaster-General should at once be empowered 
to lay all trunk wires underground. 


The Institution.—The first annual dinner of the 
Students’ Section is to be held at the Holborn Restaurant 
on Thuraday, the 16th inst., at 7 for 7.30 p.m. Mr. H. D. 
Symons, chairman of the section, will occupy the chair; 
and the president, Mr. Alexander Siemens, has honoured 
the committee by accepting an invitation to attend as the 
guest of the evening. All students who can possibly 
attend are particularly requested to do so. Early appli- 
estion for tickets should be made to the hon. secretary, 
Mr. A. G. Ellis, 177, Warwick-road, Kensington, W. 


Electrically-Driven Mills in Mexico —The Pall 
Mall Gazette has an article on the manufacture of cotton 
goods in Mexico. It seems from the statements of our 
contemporary’s correspondent that the competition both 
of England and the United States for low-grade cotton 
goods is being killed by the Mexican home industry. The 
success of the Mexican mills is attributed to their being 
electrically driven from water power and also to cheap 
labour. Besides this, there is a high tariff on imported 
material which protects the rapidly growing industry. 
The fact remains, however, that the millowners in Mexico 
have adopted electric driving and all the latest improve- 
ments. As was stated last week, Lancashire mill.owners 
are experimenting largely in the same direction, but the 
taving from electric driving will hardly make up for the 
Mexican protective duties. 


Therapeutics and Lay Practitioners.—The action 
of a firm of chemists and surgical instrument makers in 
undertaking a skiagram of à case of suspected mediastural 
tumour, after a medical practitioner had been engaged for 
the purpose at a higher fee, elicits the disapprobation of 
the Lancet. Our contemporary objects, in fact, to laymen 
undertaking X-ray work for therapeutic purposes at all, 
and expresses astonishment at finding the practice followed 
by a firm of good standing. Some time ago a physician 
Ventilated a grievance in the same journal arising out of 
the electrical treatment of patients by laymen, which com- 
plaint, as remarked on the occasion, seemed to us ill-founded ; 
but if there was any justification for the protest then, we 
cannot see that it holds good in the present case, seeing 
that X-ray photography does not call for medical know- 
ledge. Indeed, we rather think the boot is on the other 
leg, and that doctors sometimes encroach upon the legitimate 
sphere of X-ray photographers. 

Hydro-Electric Plants for Railways.—A paper 
on “The Use of Pacific Coast Water Powers in the 
Electrical Operation of Railroads” was recently presented 


to the Pacific Coast Railway Club by Mr. Robt. McF. 
Doble. The author alluded to the magnificent source of 
power offered by the waterfalls which are distributed at 
frequent intervals all the way from Southern California to 
British Columbia, and referred particularly to the San 
Francisco North Shore Railway. This line is of special 
interest as being the only third-rail system in California, 
and because of its being operated from the Alto sub-station, 
which is the terminus of one of the longest transmission 
lines in the country. The author concluded his paper by 
enumerating the distinguishing characteristics of some of 
the leading hydro-electric systems of Californie, special 
reference being made to the new De Sabla power-house of 
the California Electric Corporation, where there is now 
operating an 8,000-h.p. tangential water-wheel, the largest 
single water-wheel ever constructed. This station regularly 
supplies power to San Francisco and other points over 
500 miles distant. 


Canals versus Railways.—At a meeting of the 
Society of Engineers on Monday Mr. B. H. Thwaite read a 
paper on “The Transport Possibilities of our Inland 
Navigable Waterways.” The author indicted the railway 
companies for suppressing canals, and the Government for 
indifference to this absorption, which had resulted in a 
depreciation of canal properties by many millions of pounds 
and the destruction of a trunk system of waterways that, 
if restored, would go far by its low charges towards 
securing a revival of our agricultural prosperity. He 
advocated the Government confiscation and ownership of 
canals. Hundreds of miles of our canals were, he said, 
little better than elongated ditches of mud and stagnant 
water, and £20,000,000 would secure for the State a 
splendid transport property. For the carriage of cattle, 
agricultural products, raw material for factories, and gene- 
rally for the carriage of heavy freights at slow speeds 
where time was not essential he considered that canals 
would be of the greatest advantage. He mentioned that 
by electric traction 24} tons could be conveyed for one 
mile for 1d. The various chambers of commerce have 
devoted considerable attention of late to the resuscitation 
of our canals, but for the present the subject has stopped 
short at recommendation. The railway companies prefer 
to keep the matter in the background, and the Government 
does not seem disposed to bring any pressure to bear upon 
them, though the proposal at least merits thorough 
investigation. 


Compulsory Greek.—The university on the Cam has 
decided upon the retention of Greek as a compulsory 
subject for the entrance examination. This verdict was 
arrived at by the substantial majority of 507 in an elec- 
torate of 2,611. To oppose the substitution of science or 
mathematics for Greek, rural parsons from divers obscure 
corners of the kingdom made a pilgrimage to their Alma 
Mater, the clerical vote being very much in evidence. Were 
no other question involved than the contention of the com- 
pulsory Greek party that the Hellenic tongue must be the 
basis of intellectual culture, the attitude of that party might 
perhaps be tenable; but when eminent educationists 
declare that the 12 months’ “cramming” in Greek which 
enables a student to pass the “ Little Go” is of little or no 
value, the argument becomes illogical. But, apart from this, 
science has acquired a position of transcending importance, 
and it is difficult to see how without some knowledge of it 
anybody can to-day lay claim to the higher education. The 
conservatism of our ancient seats of learning is traditional, 
though the younger University created a departure when 
Girton was incorporated with it; but no one can fail to 
have been struck by the change in the conditions of educa- 
tion that has occurred daring the last two or three decades. 
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Greater accessibility has assembled on the Isis and the Cam, 
a far more diversified representation of the country’s youth 
than was the case half a century ago, when Oxford and 
Cambridge turned out ecclesiastics and pedagogues who 
were presumed to know their Homer and Xenophon, and 
often did, and embryo squires who were sometimes sup- 
posed to, and generally didn’t. Cherished traditions die 
hard, but the claims for reform daily grow in strength, and 
we feel constrained to believe that the vote just recorded 
will only defer the inevitable. 

Wireless Telegraphy.— We have received from Mr. 
A. Artom an extract from the Proceedings of the Royal 
Academy of Lincey, in which his new system of wireless 
telegraphy is described. The feature of Mr. Artom’s work 
consists in so arranging his oscillators as to produce 
circularly or elliptically polarised rays of electric power. 
He has been at work on this subject for a number of years, 
and described briefly the lines of his investigations in a 
communication presented to the same academy in March, 
1903. The advantage of the system lies in being able to 
produce a more intense electromagnetic field in a given 
determinate direction. This secures economy in power, but 
what is more important, tends to prevent the reception 
of signals in any direction but the one in which the 
message is being dispatched. A history is given of the experi- 
ments carried out by the author during four stages. In each 
stage the distance over which the experiments were con- 
ducted was increased, until for the fourth period, which 
comprised the autumn and winter of 1904, signals were 
being sent between a station at Monto Mario, Rome, and 
the island of Maddalena, a distance of about 160 miles. 
Experimenting between these points, the author obtained 
clear signalling, and proved that the range could be 
extended to nearly 200 miles on the same line. Notwith- 
standing this fact, the signals could not be detected on the 
island of Ponza, which lies about 60 miles to one side of 
the direct line between the two stations. The experiments 
in question were carried out with temporary plant, but 
clearly proved the success of the author in working with 
circularly or elliptically polarised rays. 


Aluminium Anode Films.—An abstract of a paper 
read before the American Physical Society by Mr. C. McC. 
Gordon on the capacity and resistance of aluminium anode 
films, which have been the subject of numerous inveatiga- 
tions in recent years, appears in the February issue of that 
institution's Journal, The author remarks that the thick- 
ness, the chemical nature, the resistance, the specific induc- 
tive capacity of these films, the voltage at which they 
break down, and the variations in their properties with the 
nature of the electrolyte, are questions concerning which 
the evidence is varied and in many cases apparently con- 
tradictory. Most of the measurements heretofore made 
have been carried out with the use of direct currents. 
The use of alternating currents with the Wheatstone 
bridge possesses advantages over the direct - current 
methods, in that the capacity, resistance of the film, 
and the resistance of the electrolyte can be indepen- 
dently measured at the same time. The author’s recent 
experiments with the latter method show that: (1) 
The capacity of the film is inversely proportional to 
the volts used to form the film. It is to be inferred 
from this that the thickness of the film is proportional to 
the volts applied in its formation. (2) For water solutions, 
the capacity of the film varies but slightly with the nature 
of the electrolyte, provided, of course, the electrolyte is 
such as to form a film at all noticeable. This is not in 
accord with the theory recently advanced by Mott—i.c., 
that the films would be thinner the greater the valence of 
the acid radical of the electrolyte. (3) The capacity of 


the films formed in molten electrolytes is much less than 
those of water solutions. (4) The capacity of the films in 
molten electrolytes increases rapidly after the voltage 
applied to form the film is taken away, indicating a rapid 
dissolving of the film in molten electrolytes. (5) The 
resistance of the films is much less than is given by many 
investigators. 

The Telephone Question.—On Monday last the 
Postmaster-General (Lord Stanley, M. P.) received a depu- 
tation representing municipalities owning and working 
telephone systems. The Lord Provost of Glasgow headed 
the deputation, which desired to show how such munici- 
palities would be affected by the proposed purchase 
agreement between the Postmaster-General and the 
National Telephone Company. The meeting was private, 
but we understand that the following points were dealt 
with by the deputation: (1) That the partial purchase of 
the London system of the National Telephone Company 
and the postponement of the purchase of its provincial 
systems was to be deprecated, because it would enable the 
company to devote greater energy and capital towards 
crushing out the municipal telephone system in the pro- 
vinces ; (2) that their experience had proved that it was 
not essential for the telephone service to be conducted asa 
national monopoly, for from 97 to 98 per cent. of the total 
calls were local; (3) that the Post Office ought to administer 
the acquired national system in friendly competition with 
the licensed municipalities and give greater encouragement 
to other municipalities to enter the field; (4) that in the 
event of the postponement of a settlement the Post Office 
ought to enter into vigorous competition with the com- 
pany throughout the kingdom, assisted by the co-opera- 
tion of municipalities, in order to avoid the danger of an 
inflated price being forced upon the Government ; and (5) 
with regard to the possibility of extending the company’s 
license it would meet with strenuous opposition from the 
manicipalities, it would prolong the existing unsatisfactory 
condition of telephone affairs in this country, enable the 
telephone monopoly to reach such gigantic proportions as 
ultimately to render a reasonable settlement of the question 
impossible, and create a menace to the commercial interests 
of the kingdom. Lord Stanley, in reply, expressed him- 
self as being in favour of the nationalisation of the tele- 
phones, and suggested a further interview with the 
municipal telephone undertakers to discuss thie and 
other points. 


Publications Received.—“Practical Methods of 
Electro-Chemistry," by F. M. Perkin. (London: Longmans, 
Green, and Co. 63.) The author has compiled a text-book 
on this subject, based upon experimental work carried out 
under his own supervision. It is divided into three parts, 
the first dealing with electrolysis and the general aspects 
of electro-chemistry, the second with electrochemical 
analysis, and the third with electrolytic preparations. 
Much care has been exercised in the preparation of the 
volume, which should do much to promote the commend, 
able object the author has in view—stimulating interest in 
this branch of science.—The Journal of the Franklin Insti- 
tute (Philadelphia) for February contains a paper on 
“ Rolled-Steel Car Wheels,” by Mr. S. H. Vauclain. Another 
paper by Mr. L. M. Haupt, entitled A Menace to the New 
York Harbour Entrance," deals with the peculiar physical 
conditions existing on the bar extending from Sandy’s 
Hook to Coney Island, and suggests a method of so 
modifying the ebb current passing out at Gedney’s Channel 
as to increase the depth by natural erosion. Mr. J. M. 
Matthews deals with The Sulphur Dyes,” and there is a 
letter from a correspondent on the proposed amalgamation 
of the Massachusetts Institute of Technology with Harvard 
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University.— We have received a copy of the Institution’s 
Journal, dated February, which contains the President’s 
inaugural address, and the following papers, with the 
discussions: Hydrodynamioal and Electromagnetic 
Investigations regarding the Magnetic Flux Distribution 
in Toothed-Core Armatures,” by Prof. Hele-Shaw and 
Messrs. A. Hay and P. H. Powell: “Studies in Magnetic 
Testing,” by Mr. G. F. C. Searle; The Use of Iron in 
Alternate-Current Instruments,” by Dr. W. E. Sumpner 
(Birmingham). A special feature of this issue is a report of 
the proceedings at the St. Louis Congress, with the discussions 
on several cf the papers. "There are also the address at St. 
Louis to the American Institute by Mr. B. J. Arnold, 
president, and the inaugural addresses of the chairmen of 
the Glasgow, Dublin, Leeds, Manchester, and Newcastle 
Sections. 


Single Phase Railway.—The Indianopolis- to- 
Cincinnati single-phase railway is in operation as far as 
Rushville, a distance of 41 miles, and the construction of 
the remainder is being rapidly pushed forward. The power 
station from which it is intended to operate the line is 
located at Rushville. Energy is generated at 33,000 volts, 
and is reduced to 3,300 volts at the points of transforma- 
tion. Within the city of Indianopolis, a distance of some 
three miles, the cars will be ran over existing lines, and 
will be operated by direct current at 550 volts. Within 
the city of Rushville alternating current at the same 
potential will be employed. On intervening sections the 
line voltage will be 3,300 single-phase alternating current 
at 25 cycles. The trolley equipment is of interest as being 
of the type which is proposed for the London, Brighton, 
and South Coast Railway Company. The rails run along 
a private right-of-way, except where they emerge upon the 
highways of large towns. Along the private right-of-way 
the trolley wire is suspended from poles set in the centre 
of the grade 100ft. apart, with an iron bracket looped at 
the end so as to carry a large flat porcelain insulator, over 
the top of which runs a „ĉin. steel strand cable or 
" messenger" wire, drawn tight. The No. 000 grooved 
eopper trolley wire is carried 8in. under the messenger 
cable, to which it is attached every 10ft. with specially-made 
steel clamps, the construction being of the catenary 
suspension type. Under these conditions danger from 
breakages of the trolley wire is reducsd to a minimum. 
The insulators are large and strong, and are not likely to 
break, but if they should, the steel cable would remain 
suspended from the top of the bracket. As the trolley is 
attached to the steel cable every 10ft., breakages will be 
very infrequent, and if one should occur, not more than 
10ft. of the trolley would be loose. The catenary construc- 
tion provides a practically level trolley with no sudden 
bends at the insulators, as is found with the ordinary 
suspension, a point which is a great advantage to fast- 
running cars. The trolley wire is suspended 18ft. above 
the top of the rail. Where the track is in the public 
streets, the poles are set on the sides of the streets, and the 
trolley is suspended from span wires ; otherwise the con- 
struction is the same as along the private right-of-way. 
The cars are scheduled to run at a speed of 30 miles per 
hour, but for the through service there will be trains 
running at between 50 and 60 miles an hour. 


Electric Lighting in Paris.—The technical commis- 
sion appointed to report on the future régime of electricity 
in Paris has recently issued its report, which deals solely 
with the technical side of this important question. The 
conclusions of the commission are summarised as follows 
by the recorder, Mr. R. V. Picou. The commission con- 
siders that the most convenient technical scheme for the 
distribution of electricity in Paris is one which consists (a) 


in the production of high-tension polyphase currents at a 
frequency of 50 periods per second in several stations 
situated outside the city on the banks of the Seine ; (5) the 
transformation of this current in sub-stations, of which 
those serving the central areas will distribute with con- 
tinuous current on the three-wire system at 110 volts 
between the inner conductor and either of the outers. The 
sub-stations in the areas which are less densely populated 
will distribute alternating current at 110 volts; (c) the 
direct transformation from high voltage to low voltage on 
the consumer's premises will be restricted to special 
conditions where motive power is important, or where 
the demand is infrequent or irregular. In the second 
place, the system of charges considered the most 
logical consists in the adoption of a sliding scale, such that 
the sum received from the consumer is in proportion to 
that spent for supplying him. This sliding scale is to be 
based on the size and reading of the consumer's meter, thus 
avoiding any interference with the consumer's installation. 
Thirdly, the changes in the present systems which the 
execution of the programme will necessitate will have to 
be gradually carried out over a certain number of years, 
and the commission advises that the transformation should 
be commenced in those quarters where the demand for 
power is largest. In other parts of the report a number 
of technical subjects are treated, to which we hope to refer 
more in detail elsewEere. For instance, the commission 
advises the use of steam-turbines in the three new generat- 
ing stations to beconstructed, and advocates that the power 
of the turbo-generators should be at least 5,000 kw. The 
importance of having a good vacuum with turbines led to 
the recommendation that the station should be placed on 
the banks of the Seine, as the canals around Paris do not 
contain sufficient cooling water for the large generatiog 
works contemplated. Three independent stations are 
recommended, in order that continuity of supply may be 
assured. The other features in this report we leave for 
fature attention. 


*' Electrics,”—We have received from the South Wales 


Electrical Power Distribution Company, No. 1, vol. 1, of 
Electrics. This publication, issued by the company, is being 


circulated amongst the users of power in South Wales and 


Monmouthshire with the object of giving general informa- 
tion both as 20 what the company is doing and as to the 
use of electricity for power purposes. The information 
given is not of an elementary order, and is such as will 
appeal to the engineers responsible for commercial under- 
takings. There is, of course, a considerable amount of 
information as to what vhe South Wales Power Company 
are doing in their various generating stations and sub- 
stations, and the information under this head clearly shows 
that rapid progress is being made. We are pleased to note 
that in lsying down their main cables the company 
is, wherever possible, duplicating the routes by which 
any consumer can be supplied. In some cases the system 
goes even further, and provides three ways by which the 
supply can be given, so that any feeder may be closed 
down for testing or for making connections for the exten- 
sion of supply. The question of overhead mains is alo 
being considered by the company’s engineer, and routes 
have been surveyed from Cwmbran to Treforest, and 
thence on to Neath. Application is shortly to be made to 
the Board of Trade for permission to run these mains over- 
head for extra high-tension supply. If this is granted, a 
number of consumers will be reached who could hardly be 
profitably supplied by means of underground cables. The 
first issue of Electrics also gives some useful editorial notes 
on special applications of electricity. Amongst the uses for 
which it is advised is the haulage of rubbish from the South 
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Wales collieries up to the top of the rubbish tips. This 
class of haulage gear is specially suited to electric driving, 
as is clearly pointed out. Another editorial article on the 
cost of electricity should receive the attention of would-be 
consumers. The object of it is to show the inaccuracy of 
estimates of cost arrived at by multiplying the maximum 
power of motors by the number of hours they are worked 
per week. The editor points out that the weekly cost of 
energy will usually represent less than one-quarter of the 
amount so calculated, or at the most one-half, owing to the 
fact that the maximum power taken is always much less 
than the aggregate maximum powers of the motors installed. 
The paper, if circulated regularly, should do much to 
extend the use of electricity in the districts supplied by 
the South Wales Electrical Power Company. 

Railway Accidents in the States.—The report of 
the Inter-State Commerce Commission for the three months 
ending September last gives the number of people killed 
in train accidents throughout the United States. These 
returns are made from reports of the companies, which show 
that the number of persons killed was 411 and those injured 
5,747. Including accidents sustained by employés while 
at work and by passengers in getting on and off cars, etc., 
the total number of casualties for that quarter of the year 
was brought up to 14,239, of which 1,032 were killed and 
15,207 were injured. These figures mean that in the 
course of a single year, were this rate of maiming and 
killing sustained, the American railways would be directly or 
indirectly accountable for the death of 4,128 and the more 
or less serious injury of 52,828 people. The bulletin of 
the commission says that the quarter under review may, 
as a whole, be termed the most disastrous on record. Of 
the 228 passengers and 183 employés killed in train 
accidents, 217 cases are accounted for by six accidents, 
and these 217 were nearly all passengers. In one case of 
derailment, 88 people were killed ; in one collision, 63 were 
killed; in another, 24 ; and two other collisions accounted 
respectively for 18 and 16 deaths. Our contemporary the 
Scientific American has an article in which enquiry is made 
as to why these casualties are so numerous, especially when 
compared with the English returns. It points out that 
the number of people killed and injured is not the true 
eriterion of the safety of a railway, but rather the number 
of accidents which happen within a given time, Tested on 
this basis, the record for the three months in question show 
that there were 1,439 collisions and 1,521 derailments, of 
which 252 collisions and 137 derailments affected passenger 
trains. Our contemporary explains its views as to why 
the American railways have so many more accidents 
than those in this country, and lays the chief blame 
on the continual -change in the personnel both of 
the employés and in the directorate of the various 
lines. In consequence of this there is a great want 
of familiarity with the local conditions, which, without 
doubt, contributes to the accidents. It seems to us, how- 
ever, that it is to the signalling systems that the greatest 
number of accidents can be attributed. Even in this 
country, where the block system obtains, we have accidents 
due to the neglect of signals. In the States, whero on 
many lines there is no attempt at block working and a 
penalty if drivers lose time, a premium is placed on quick 
ranning, and there seems to be little attempt to safeguard 
the public. These conditions and a frequent change of staff 
furnish the true explanation of the return in question. 


Electric Smelting of Iron and Steel.—Mr. F. W. 
Harbord, A.R.S.M., F.I.C., read an interesting paper before 
the Faraday Society on Monday last on Recent Develop- 
ments in Electric Smelting in connection with Iron and 
Steel" The author was a member of the commission 
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appointed by the Canadian Government to investigate the 
different thermo-electric processes for smelting iron ores 
and the manufacture of steel at work in Europe. His 
paper before the Faraday Society was in the main a résumé 
of the report of the commission describing the various 
farnaces which were inspected. Of the five works visited, 
two were in Sweden, two in France, and one in Italy. We 
have previously referred to the work of the commission, 
which dealt with the essential features of a variety of 
electric furnaces. The results of the investigations are 
ably summed up in the following conclusions, which repre; 
sent the author's opinion with respect to electric smelting 
in the present state of the art. There is no doubt that 
developments and improvements will greatly modify some 
of these conclusions in the near future: (1) Steel equal in 
all respects to the best Sheffield cracible steel can be pro- 
duced, either by the Kjellin or Héroult or Keller processer, 
at a cost considerably less than the cost of producing a high- 
class crucible steel. (2) At present structural steel, to 
compete with Siemens or Bessemer steel, cannot be 
economically produced in the electric furnaces, and such 
furnaces can be used commercially for the production 
of only very high-class steel for special purposes. 
(3) Speaking generally, the reactions in the electric 
smelting furnace as regards the reduction and combina- 
tion of iron with silicon, sulphur, phosphorus, and man- 
ganese, are similar to those taking place in the blast furnace. 
By altering the burden and regulating the temperature by 
varying the electric current, any grade of iron, grey or 
white, car be obtained, and the change from one grade to 
another is effected more rapidly than in the blast furnace. 
(4) Grey pig iron, suitable in all respects for acid steel 
manufacture, either by Bessemer or Siemens processes, can 
be produced in the electric farnace. (5) Grey pig iron, 
suitable for foundry purposes, can be readily produced. 
(6) Pig iron low in silicon and sulphur, suitable either for 
the basic Bessemer or the basic Siemens process, can be 
produced, provided that the ore mixture contains oxide 
of manganese, and that a basic slag is maintained by suit- 
able additions of lime. (7) It has not been experimentally 
demonstrated, but from general considerations there is 
every reason to believe that pig iron low in silicon and 
sulphur can be produced even in the absence of manganese 
oxide in the iron mixture, provided a fluid and basic slag 
be maintained. (8) Pig iron can be produced on a com- 
mercial scale at a price to compete with the blast furnace, 
only when electric energy is very cheap and fuel very dear. 
On the basis taken in this report, with electric energy at 
10dol. (418. 8d.) per electrical horse-power year, and coke 
at 7dol. (293. 2d.) per ton, the cost of production is 
approximately the same as the cost of producing pig iron 
in a modern blast furnace. (9) Under ordinary conditions, 
where blast farnaces are an established industry, electric 
amelting cannot compete, but in special cases, where 
ample water power is available, and blast-farnace coke is 
not readily obtainable, electric smelting may be com- 
mercially successful. The author adds that it is impos- 
sible to define the exact conditions under which electric 
smelting can be successfully carried on. Each case must 
be considered independently after a most careful investiga- 
tion into local conditions, and it is only when these are 
fully known that a definite opinion as to the commercial 
possibilities of any project can be given. 


Mr. Marconis Lecture.—The Royal Institution was 
early overcrowded on Friday last, when Mr., or, rather, 
the Chevalier Marconi delivered his lecture on “ Recent 
Advances in Wireless Telegraphy." 'The Duke of North- 
umberland presided, and among those present were Lord 
Kelvin, Lord Rayleigh, Sir Thomas Sanderson, Sir James 
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Dewar, Sir W. J. Farrer, Sir James Crichton-Browne, Sir 
William Crookes, Prof. Fleming, and Prof. H. E. Armstrong. 
Mr. Marconi observed at the outset that the recent 
improvements in wireless telegraphy included means to 
prevent interference and secure independence of com- 
munication, to increase the distances over which communi- 
cation was possible, and to obtain greater efficiency and 
accuracy. He thought the difficulty regarding liability to 
interference had been exaggerated by the non-technical 
mind; the oxpert telegraphist knew that the same thing 
was possible with ordinary telegraphy, but that it was 
prevented by rules and regulations devised to that end. 
In some instances—such as a shipwrecked vessel calling 
for assistance—it was a distinct advantage that the 
messages should be received by a number of other ships or 
stations; but as this interference must in some cases be 
recognised as a drawback, he had devised a method of 
obviating it. This method, as is now well known, consists 
of the syntonisation of the apparatus at the various stations 
to different periods, by which it is now possible to transmit 
messages to each one of them without the others being 
affected, and even five years ago it was possible to send 
and receive several messages simultaneously without one 
interfering with another. Mr. Marconi then dealt with 
receiving apparatus, and exhibited his magnetic detector, 
which is to supersede the coherer. He stated that the 
alterations effected in the detector as the result of experi- 
ence render high speed and automatic transmission attain- 
able. At first the detector had the disadvantage that it 
could not be made to actuate a recording or writing instru- 
ment, the current impulse with which it worked being too 
rapid to have any appreciable effect on the tongue of a 
relay, but by altering the circuits and the character of the 
iron employed in the magnets, the impulse had been slowed 
down, so that it was possible to operate a relay, and, there- 
fore, & recording instrument. With this arrangement the 
lecturer stated that a speed of 24 words per minute 
had recently been maintained over a distance of 
152 miles overland. The audience witnessed the 
transmission of a message, using the magnetic detector, 
and a Wheatstone receiver rolled out the tape with 
the words printed in Morse characters. Dealing with 
long-distance transmission, the lecturer adhered to his 
Optimistic attitude, expressing confidence that in a 
short time it would be demonstrated that transmission 
across the Atlantic was not only practicable, but trust- 
worthy, and the method so economical as to be within 
the means of the majority. Besides this, he hazarded the 
assertion that Lord Kelvin’s prediction as to wireless com- 
munication with the Antipodes might be realised. Referring 
to the differences in transmission by day and night, 
Mr. Marconi stated that these were only noticeable over 
long distances, the range by night being much longer 
than that by day, as clear sunlight appeared to act asa 
fog to the Hertzian waves; but the lecturer took the 
opportunity of reminding the audience that clear sunlight 
and blue skies were not general in this country. In con- 
clusion, Mr. Marconi gave some particulars showing how 
the use of his system has become extended. The announce- 
ment as to the speed atttained with the magnetic detector 
is interesting, especially in view of the little discuasion that 
ensued upon Captain Lionel James’s recent paper before 
the Society of Arts. It will be noticed that the speed 
mentioned is somewhat less than that which Captain James 
announced he had attained with the de Forest system in the 
Far East. 


Closing Bulkhead Doors by Electricity.—A 
method of electrically operating bulkhead doors and 
armoured hatches on warships, which has superseded the 


pneumatic and hydraulic systems after years of costly 
experiments with the latter, is described in the Electrical 
World of New York. This apparatus, which is known as 
the “long-arm” system, is now in working order on the 
" Colorado" and Pennsylvania,” the new 13,500 - ton 
armoured cruisers. The mechanism consists of (1) an 
emergency station of two parts, one a watertight case 
containing the mechanism for controlling the circuit 
running to each door or hatch gear for closing the same, 
and the lamps to indicate the closure, the other case 
containing the fuse box, in which each wire is supplied 
with the proper fuse; and (2) the power doors or hatch 
gears, supplied with the three independent mechanisms: 
(a) the switch by which a man at any door can open and 
close it at will from either side; (5) the switch, operated 
from the emergency station, by which the door is closed 
upon the approach of danger; (c) the limit switch, by 
means of which the current supplying the motor which 
provides the power for closing and opening the doors, is 
cut off when the motor has closed and locked, or has 
encountered an obstacle to full closure. This switch has 
mechanical connection with the door or hatch plate, and is 
80 arranged that it will cut off the current from the motor, 
and thus prevent blowing out of the fuses. An interesting 
improvement of this part of the mechanism is one by 
which the switch is made to again close the circuit to 
the motor and thus start the door toward its grooves 
after an obstruction is removed—e g., when an inflow of 
water washes away coal obstructing a bunker opening. 
The door and hatch gear motors are direct- current, 
reversible, iron-clad, bipolar machines of light and com- 
pact construction for intermittent service. They are 
entirely enclosed in watertight cases, and capable of 
carrying large overloads without heating or injury. The 
mining is very simple, comprising one twin condactor 
by which the emergency station is connected with the ship’s 
mains, one twin conductor by which the controller on each 
door and hatch gear is connected with the emergency 
station, and one twin condactor connecting the controller 
on each hatch gear or door with the ship's mains. To 
explain the operation of the system our contemporary gives 
a concrete example. Suppose that the “Colorado” is in 
danger of being rammed, or that her hull bas been 
punctured by a torpedo. The officer of the deck or the 
one first aware of the danger will “press the button” of 
the emergency station, immediately releasing the gearing 
driven by a spring and controlled by an adequate escape- 
ment. This gearing then closes the circuit for operating 
the emergency switch in the controller of each door or 
hatch gear. It does not start all the motors at the same 
time, thus avoiding the necessity for a large supply of 
current. It starts the doors one after the other at intervals 
of about three seconds, so that 25 doors and hatch gears can 
be closed in 75 seconds from each emergency station without 
more than six motors being in operation at any one time. 
As each door makes a complete closure it automatically 
completes a circuit running to the emergency station and 
is there connected with a small incandescent lamp, located 
back of each of the discs around the edge of the emergency 
station. Each disc is numbered to correspond to a door, 80 
that the officer in charge can tell by a glance at the station 
whether or not all the doors have closed. If any one door 
or hatch plate has not closed, the fact is immediately 
observable, and the location of the trouble is known by 
reference to a diagram at hand showing the location of all 
the power doors and hatchways. This system complies 
with all the regulations of the Navy Department, and 
presumably has been found to give satisfaction, as it is 
atated that 13 other craisers and battleships now building 
will be similarly eyuipped, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT | system of connection, and where we should place the 


TYPE. 
BY WM. CRAMP. 
(Continued from page 302.) 

SIMPLE TwWO-CIRcurr (OR Wave) WINDINGS. 
General Derivation. 

We pass now to a class of winding which is 
essentially a multipolar development of simple bipolar 
drum windings, and although rings may be wound 
after the same fashion, the ring diagram does not 
in this case simplify the study of the drum. These 
windings are called by Parshall and Hobart ¢wo-ctrcutt 
windings, and their development may be traced as 
follows: When in Fig. 7 we obtained from a six-pole 
ring winding the corresponding six- pole drum, we 
found that rule for connecting up which is given on 
page 150, and which resolves itself into connecting a con- 
ductor under a north pole to one under a south pole, 
and then returning to the next conductor but one under 
the north pole from which we started. But when this 
process is carried out for a multipolar machine the 
question immediately suggests itself, Why not start 
from a conductor under a north pole, pass to one under 
the next south pole, and then (instead of returning) 
pass to a conductor under the next north pole, and so 
on? It is rather interesting to see what will happen if 
we do this. 


Fic. 14. 


Fig. 14 is a diagram of a four-pole machine having 
18 inductors on the armature. If it were a multiple- 
circuit winding, we should start from conductor r, 
pass to 6, back to 3, and so on. Instead of this, 
let us start from 1, pass to 6, and then go to 11, and 
from 11 to 16, etc., until the winding is complete. 
The winding scheme is as follows: 


I 6 — 11 16 8 F 
5 10 15 „ 12 1 Ae 
9 14 I. 


It will be seen that the winding closes properly—z.e., 
is re-entrant. 

From the position of the inductors in the diagram, it 
is also seen that at the particular instant inductors 
numbered 18, 1, 2, 3, 9, 10, and 11 have electromotive 
forces induced in one direction, whilst those numbered 
16, 15, 14, 5, 6, and 7 have electromotive forces 
induced in the opposite direction. 

Let us then ascertain what is the result of this 


brushes. 
Use of Developments. 

In all the types of winding hitherto discussed, we 
have been able to see clearly the answers to these 
questions by reference to the corresponding ring type. 
Here, since this method is unsuitable, we must have 
recourse to what are termed developments or developed 
drawings. According to this method the winding is 
usually supposed to be cut through at one point, 
removed from its core, and pictured then as though 
laid open on a flat surface. 


LEA UL 


D A : 
Fi. 15. 
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In Fig. 15 the armature of Fig. 14 has been treated 
in this way. But there is also a second development 
which may be carried out from this Arst development, 
and which is extremely useful in determining the proper 
brush position for any type of drum winding. (While 
it is very rarely necessary to employ developments for 
multiple-circuit windings, it should be understood that 
the same method is quite applicable to them.) 

In Fig. 15 the inductors appear zu the order in which 
they lie upon the armature periphery, and they are, 
therefore, numbered consecutively. The end connec- 
tions are shown top and bottom, those at the bottom 
being supposed to be connected to the commutator. 

In Fig. 16, however, the inductors appear zm the 
order in which they are connected (instead of in order 
of position), and in this way the circuits which exist 
are clearly shown. 

Figs. 14, 15, and 16 are related in this way. All 
those inductors which he under a north pole are 
assumed to have electromotive forces developed in 
them, marked in Fig. 14 by + and in Figs. 15 and 
16 by arrow heads pointing upwards. The inductors 
under south poles are marked . in Fig. 14, and have 
arrows pointing downwards in Figs. 15 and 16. Thus 
a development like Fig. 15, as commonly used in text- 
books, shows how the inductors are at any instant 
grouped with reference to the poles and commutator, 
but does not bring out clearly the circuits. Our new 
development (Fig. 16) brings out very clearly not only 
the circuits which exist in the armature, but also the 


iil Wu Wu 


ic. 16. 


necessary places for the brushes, and explains, more- 
over, the reasons for so placing them. 


Necessary Brush Positions. 

In this diagram the commutator sections are con- 
nected to points A, B, C, etc., and obviously we shall 
need brushes for collection wherever in the winding two 
series of electromotive forces are in opposition. This 
is seen to be the case at C and at A. Now, C is the 
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connection of inductors 7 and 12, A is that of con- 
ductors 8 and 3. From Fig. 14 it is seen that these 
two points, A and C, are not connected to the com- 
mutator at points 180 deg. apart, but at 9o deg. apart. 
Between these two brushes, and on either side of them, 
we have fve inductors in series (see Fig. 16), and there 
are only two paths in parallel through the armature, 
yet the whole winding is effective. Contrast this with 
Figs. 1 and 2, in which the addition of two extra poles 
necessitates two extra lines of brushes, and places two 
more circuits in parallel with the original two, whereas 
here we have a four-pole machine with only two circutts 
in the armature and two lines of brushes. The effect, 
then, of going continually forward (instead of alter- 
nately backward and forward) has been to restrict the 
number of armature circuits to two, and the number 
of necessary rows of brushes also to two. 

More than Two Brushes Possible. 

Now, though it is clear that the brushes at 
positions A and C are all that are absolutely 
necessary to enable the full effect of the armature 
winding to be obtained, yet it is also clear from 
Fig. 16 that we might have placed the brushes upon 
B and D instead of upon A and C, and have obtained 
thereby an equally good result. But though in the 
second development (Fig. 16) sections B and D appear 
to lie next to A and C respectively, reference to the 
other two figures show that this is not the case. In 
actual position upon the commutator a brush at B falls 
180 deg. from the brush at A, and similarly with D and 
C, so that we have another pair of brushes at 9o deg., 
which would be just as effective as A and C. 

We may, therefore, use either of these pairs, but, on 
the other hand, there is no reason at all why we should 
not use both. With such a winding it appears that 
we may use either one or two negative brushes and 
a corresponding number of positive brushes upon the 
commutator ; further, that this result is brought about 
by the system of connection, which, while it joins 
immediately in series those active inductors lying under 
the centre of each pole, involves also the immediate 
series connection of those commutator sections spaced 


360 deg. 
2p 


approximately apart, where p is the number 


of poles. 
Effect of Two-Circuit" System of Connection. 

The very essence of two-circuit windings is this 
fact : 

That, no matter what the number of poles, («) half 
of the active inductors in any single winding are 
first joined in series (so that the sum of their electro- 
motive forces is taken); (b) next, half the inactive 
inductors are joined to them; (c) then the remaining 
half of the active inductors are taken ; and (4), last, 
the remainder of the inactive inductors, when the 
circuit closes. (See Fig. 16.) 

Again, contrast this with a multiple-wound arma- 
ture in which half the active inductors under one pair 
of poles are joined up, then the inactive inductors 
corresponding to these, and so on for every pair of 
poles. 

To those studying armature windings, nothing can 
bring out this point more clearly than a careful con- 
sideration of the three figures just given -14, 15, and 
16. Many pages of description might be written, 
but the explanation would have to be varied for each 
individual instance, and a much better understanding 
will be arrived at by drawing out diagrams like 
Fig. 16 for every troublesome case, 


The question of whether we use two brushes or four 
in a case like Fig. 14 depends entirely upon the current 
to be collected. Thus for a low-voltage large-current 
machine four brushes would be used, while two are 
quite common for machines of high voltage, such as 
tramway motors. 

There is another advantage attached to the possibility 
of using only two brushes with a multipolar machine; 
especially if these two brushes can be placed at some 
angle less than 180 deg., for there are many cases (such 
as motors in awkward positions) where both the upper 
and lower parts of the commutator are not accessible. 
In such cases, by placing the two necessary brushes 
(at 9o deg.) upon that side of the commutator which 
is most readily examined, we get a simple solution of 
a difficult problem. One frequently meets with this 
arrangement in tramway and railway motors. 

Effect of Increasing the Number of Poles. 

We have already explained that, with a given 
bipolar ring winding, if it were possible to add to the 
magnetic circuit a second pair of poles having the 
same number of lines per pole as the original pair, 
another pair of brushes is immediately rendered 
necessary, and the armature is divided into four 
instead of two parallel circuits. As a consequence, 
while the electromotive force of the machine remains 
the same, the current which may be taken from it 
(and, therefore, the output also) is doubled. 

Similarly, a two-circuit drum armature, suitable to à 
bipolar field, if duly reconnected and placed in a four- 
pole field, with the same number of lines per pole, will 
generate twice the electromotive force that it did in the 
two-pole field. Since, however, it is still divided into 
two circuits only, it will carry the same current in both 
cases; so that, although the output is here doubled, it 
is by doubling the electromotive force. 

The addition, then, of an extra pair of poles (if such 
a thing were possible) to the multiple-circuit armature 
would have a result like that of placing two similar 
machines in parallel ; but in the case of a two-circuit 
armature (duly reconnected) it has a result like that 
of placing two similar machines in series, For this 
reason multiple-circuit armatures have been termed 
parallel wound, and two-circuit armatures have been 
distinguished as sertes wound. 

Value of Two-Circuit Windings. 

If for the armature in Fig. 14 we use all the 
brushes possible, we have four rows of brushes equally 
spaced about the commutator, which may be connected 
together in two pairs, when the commutator and brush 
gear will have exactly the appearance of the corre- 
sponding multiple-circutt winding, and yet there will 
be tn the armature only two parallel circuits instead 
of four. This is the reason why this class of 
winding is called a two-circuit winding, while the 
other is termed multiple-circuit. Its great use is 
to enable us to have a multipolar machine with a 
large number of commutator segments and plenty of 
brush surface ; while the total number of inductors 
being divided into onlv two parallel circuits, yields 
us a high voltage. Further, it has the advantage 
that either one pair of brushes, or as many pairs as 
there are poles, may be used; and since between 
any pair of brushes at least one inductor under every 
pole is connected, differences in the air-gap under 
different pairs of poles do not cause local currents, as 
is the case with multiple-circuit windings. This is an 
extremely important point, for, no matter how true an 
armature may be in its field when new, wear of the 
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bearings is certain to decentralise it sooner or later. 
Now, looking carefully at any of the multiple-circuit 
armatures, such as Fig. 1, for instance, if the armature 
happens to be nearest to the lower north pole the 
circuit lying between G4 and G, will have an electro- 
motive force developed in it greater than that in any 
of the circuits which are in parallel with it. Thus 
there will be a tendency for a small current to flow 
through the armature windings alone (independently of 
the brushes) due to this unbalanced electromotive 
force. This parasitic current may rise to a large 
value : in all machines, in order to keep the efficiency 
high, the armature resistance is kept as low as 
possible, so that a small unbalanced electromotive 
force might be responsible for a fairly large current. 
Obviously also two-circuit windings will have an 
advantage in cases where large terminal electro- 
motive force is required at a low speed case 
frequently met with in modern practice. 


( To be continued. ) 


THE NORTH-EASTERN RAILWAY COMPANY'S 
ELECTRIC GOODS LOCOMOTIVE. 


As is well known, the North-Eastern Railway Company 
some few months ago completed the electrification of about 
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Houston multiple-unit equipment—was supplied by the 
British Thomson-Houston Company, Limited, of Rugby 
and London. The locomotive illustrated herewith is of 
the double-bogie type with central cab and sloping ends, 
and weighs in running order 50 tons (2, 240lb.). The 
motors are the G.E. 55 type with two-turn armatures 
and 3:28 gear ratio, one being mounted on each of the 
four axles. The control adopted is the Sprague- 
Thomson-Houston multiple-unit system, and is similar 
to that used for the passenger service. The following 
are the leading dimensions of the locomotives: gauge, 
4ft. 84in. ; length over central cab, 9ft. Olin. ; length over 
headstocks, 55ft.; length over buffers, 37ft. 11in.; pivotal 
centres of trucks, 20ft. 6in.; wheel base of each truck, 
6ft. 6in. ; width over cab, 7ft. 61in. ; width over side soles, 
7ft. 105in. ; width over all, 8ft. 8in.; height from rail to 
top of cab, 11ft. 9in. ; height from rails to top of floor, 
aft. 33in. ; diameter of wheels, 3ft.; diameter of axles at 
centre, 6in.; diameter of axles at wheel seats, 7 28in. ; 
diameter of axles at journale, 6in.; length of journals, 
10in. 

The trucks are of the steel-plate frame type, in accord- 
ance with English railway practice, strengthened with steel 
angles and gussets, with swinging bolster built up with 
steel sections and steel castings. The bolster is supported 
on two nests of coil springs of circular section, and is pro- 
vided with cast-steel wearing plates, cast-steel centre and 
side bearing plates. The side frames are supported on the 
axle boxes by laminated springs of heavy design. The 
axle boxes are of cast steel, machined to work in the horn 
plates, which are also of steel and machined, being riveted 
to the side framer, which are cut out to receive them. The 
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87 miles of their system, on the north bank of the River 
Tyne, in the immediate neighbourhood of Newcastle-on- 
Tyne. The whole of the regular ordinary passenger traffic 
over these sections of railway has for some time past been 
operated by electrical power, but the goods traffic has, as 
previously, been dealt with by the ordinary steam loco- 
motives. Now electric traction is invading the goods 
section of the traffic. The branch line to connect with the 
Newcastle “ Quayside” runs underground for a consider- 
able distance. On account of difficulties in the ventilation 
of the tunnel the working of this section has been hampered, 
and hence it is here that electric traction for goods train 
haulage is first to be employed. For this purpose two very 
heavy electrio locomotives have been obtained. 

These locomotives—one of which is depicted in the accom. 
panying illustration—are not only the first of their type, 
but are the largest electrio locomotives ever built in the 
United Kingdom. They were constructed by the Brush 
Electrical Engineering Company, of Loughborough, whilst 
the electrical apparatus—including the Sprague-Thomson- 
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axle boxes are provided with wings to take the shoe beams, 
and are fitted with heavy brasses babbited, ample provision 
being made for lubrication and the exclusion of dust. The 
brake gear is of specially heavy design, as it has to play 
an important part in the work which the locomotive has 
to regularly operate, the Quayside branch being on an 
exceptionally heavy gradient. Blocks are fitted to each 
side of each wheel, and all of the gear is heavy enough to 
stand operauon by air pressure. The wheels are of the 
cast-stee! dise type, balanced and fitted with rolled-steel 
tyres 5Jin. wide by 24in. deep on tread, held in place by 
retaining rings and also by eight set screws. The motors 
are carried on the transoms by means of cast-steel brackets 
in which the nose of the motor reste, being held there 
by a forged strap. The shoe beams are of oak, and 
bolted to the axle boxes, the shoes being hung outside 
the wheel base. All holes are drilled, edges of plates 
planed, and rivets hand riveted. The underframe is 
constructed of steel sections and ballasted with cast- 
iron blocks to bring up the weight desired. Each side 
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sole is formed by a girder 12in. by Gin. by 54lb. and of I 
section. There are two centre longitudinals each 8in. by 
Sin. by ğin. of channel section, these four longitudinals 
being connected at their ends by headstocks 15in. by 4in. 
by zin. of channel section, whilst to the front of these is 
bolted oak headstocks, 152in. by 8in. The whole frame is 
firmly riveted together with steel angles and gusseta, all 
the holes being drilled and the edges of plates machined. 
The underframe bolster is formed by two girders, each 
6in. by Sin. by in, of I section, held together on the top 
by a plate 3ft. wide and Tin. thick, whilst on the lower 
side is a plate 17in. wide by jin. thick. Between the 
bolsters, evenly spaced, there are five cross girders, each 
Sin. by 3jin. by gin. of channel section, backed with a 
plate 15in. wide by jin. thick. On the top of the frame is 
a floor of fireproof wood 1{in. thick, fixed transversely 
with a top or lining floor, laid longitudinally. The 
draw gear, side couplings, and buffers are of the 
standard English pattern. The centre cab is con- 
structed of lin. steel plate and angles, and is separate 
to the sloping ends, which are also constracted in a 
similar manner, all three portions being bolted to the 
underframe. The cab is provided with two side windows 
on each side, the one at the driving corner being arranged 
to lower. A sliding door is fitted on each side, of ash, 
glazed at the top and panelled at the bottom, bearing on 
the outside the arms of the North-Eastern Railway Com- 
pany, in transfer. The doorways are 2ft. Ain. wide and 
6ft. in the clear. At the ends of the cab are two windows 
arranged to slide transversely. Arrangements have been 
made for driving the locomotive from each end of the cab, 
and it is, therefore, fitted complete in duplicate, with master 
controller, air- brake, sand and whistle valves. In the 
centre of the cab is fitted a cast-iron column to carry the 
hand-brake gear, on each side being a panel for the control 
aud pump circuit accessories, with a main panel at one 
end for main and control switches, etc. Air-gauges and 
ammeters are also fixed in each driving position. Under 
the sloping ends are fixed the contactors, reversers, and 
rheostate, the apparatus for each two-motor equipment 
being fitted on its own end of the cab, the four-motor 
equipment being thus split up into two equipments, as far 
as possible, as regards location. The contactors are 
supported from an angle-iron framing built on the floor 
of the cab, the reversers and resistances being bolted to 
the floor, but raised above it so that the cable runways 
may run underneath them. The air-brake is of the quick- 
acting pattern, air being supplied by a B.T.H. electrically- 
driven compressor of the Gp. 14 type, which is hung 
underneath the frame. This compressor is able to compress 
against a pressure of 90lb. per square inch, with a cylinder 
displacement of 20 cubic feet per minute. The air reser- 
voirs are fixed in the ends of the sloping cabs, as also are 
the sand hoppers, the sand being carried by flexible tubes 
to the fixed pipes on the trucks, the air-operating pipes 
being connected to the same at the base of the hoppers. 
The lighting in the cab is performed by shaded lamps fixed 
in each driving corner with three lights in each of the 
sloping ends. 

There is a headlight on each end of the locomotive. All 
lamps are of 52 c.p., and arranged for working six in series 
on a 600-volt circuit. Two portable lights are also pro- 
vided. As these electric locomotives operate over sections 
of the North-Eastern Railway which are equipped with the 
overhead line and the third rail, a sliding bow trolley, of 
special design, has been provided, which automatically 
reverses itself, according to the direction of travel of the 
locomotive, whilst the bow trolley, wben not in use, can be 
reversed and lowered from the cab by the operation of a 
hand-wheel actuating a worm and wheel device. All cables 
are asbestos covered, and are run either in wood troughing 
lined with uralite or in steel tubing. Besides being fitted 
with the nine-wire coupler at each end for the control 
circuit, bus or main line and pump line couplers have 
also been provided, so that two of these locomotives 
can be coupled together, if necessary, and operated 
by one man, for dealing with heavier loads. Each of these 
locomotives, when operating on a 600-volt circuit, is 
capable of handling a 300-ton (2,240lb.) train on the level 
at a speed of 14 miles per hour, and of starting with a train 


of 150 tons (2, 240lb.) on a grade of 1 in 27 under all 
conditions of weather, running up this grade at a speed of 
nine to ten miles per hour. In the course of some recent 
official trials with the first of these locomotives, we under- 
stand that the speeds and haulage records named above 
were easily exceeded. The working of the electric loco- 
motives on the North-Eastern Railway will doubtless be 
watched with no little interest, as, should expectations be 
realised, the principle of utilising electric locomotives for 
hauling goods wagons on purely “goods” lines or in 
marshalling yards will be extended to other British 
railways. 


ELECTRICITY SUPPLY IN PARIS, 


The Technical Commission who have reported on the 
future regulations for the supply for Paris give in their 
report some interesting calculations, both as to the cost of 
electrical energy under the proposed new conditions and 
also as to the best system of charging. The following 
gives in au abridged form the two sections of the Com- 
mission's report dealing with the subjects. 

Prime Cost of Electrical Energy.—As there does not exist 
at the present time an enterprise comparable in sige and 
arrangement with that advised for Paris the estimates 
given below are based on extrapolation from results 
acquired elsewhere. This fact has made the commission 
very careful to guard against a too favourable view of the 
economical advantages from the concentration of the pro- 
ducing plant into a few large works. The following esti- 
mates of charges are, however, believed to be correct within 
close limits. It must be remembered that the figures given 
will not be obtained at once, but only after the stations 
have been at work some years. The cost of the first 
installations are calculated to be as follows: 


Generating stations for a useful maximum output of 


70,000 kw. at £20 per kilowatt .............- — -. £14,000,020 

Sub-stations with materials and buildings at £6 per 
F/ ⁵³o» ASV VEU aA . 4,800,000 

Mains for high and low tension, not including services 
or meters, £28 per kilowatt..........—..... eem res .. 19,600,000 
...t. YA peo seis en Qa Pa AP NE P Cua ER - 7,600,000 
COMIN GOR O10 Ss ssir ae pis pO 8 2.400, 000 
240, 000, O00 


This gives in round figures £56 per kilowatt of power 
obtainable from generating stations. This charge is very 
considerably below what the present installations in the 
city of Paris have cost. But it is higher than che mean cost 
of the stations recently provided. 

Cost of Working —The cost of working is composed, first, 
of the charges for the repay ment of capital and the renewal 
of materials; secondly, of the direct cost of production and 
distribution of the electrical energy and the administration 
of the undertaking. The capital of £40,000,000 requires 
for iaterest and sinking fund over 35 years an annual 
charge of 6 per cent. The depreciation funds for the 
renewal of plant are calculated on the following 5^asis: 
the renewal of the boilers in 10 years, the renewal of the 
machines io 15 years, the renewal of the buildings and 
mains in 35 years. The charge for depreciation corre- 
sponding to these lives of the respective parts gives a mean 
charge of 335 per cent. If this charge is calculated ou 
the £37,600,000, the total fixed expenses amount to about 
£567,000. 

The direct costs of working can be fairly calculated from 
statistics from other stations, which show that the works 
cost may be divided nearly as follows: 40 per cent. for 
fuel, 35 per cent. for wages, and 25 per cent. for other 
charges. It is also known that the cost of supervision and 
the general commercial expenses represent about 25 per 
cent. of the works cost. The Commission assume that coal at 
163. per ton will be available, and that about 5 lb. will be 
required per unit generated, or 5lb. per unit sold. This 
gives an efficiency of distribution of 66 per cent.; adding 
10 per cent. for oil and stores, the fuel charge per unit 
works out at 0476d. per unit. Allowing, then, for wages 
and other expenses in the above proportion a total works 
cost of 1:187d. is obtained, or a total cost of 1:48d. per unit. 
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In order to deduce from this prime cost of energy sold, 
it is n to take into account the power factor of the 
load. This idea of power factor is of great importance in 
the economical problems connected with central stations. 
It results from a comparison of the real output from the 
works with that which they would be able to produce if 
worked wasser à It is the quotient of the annual 
kilowatt-hours sold by the kilowatts of power available in 
the stations. This gives a certain number of hours. This 
power factor depends on the use made of the current, 
whether for light or power, and also on the business of 
the consumer. Its mean value is fairly well known to be 


as follows: 
Lighting for private houses and offices............ 200 to 500 hours. 
$i SKODI Licence exu Ia N 500 to 750 „, 
" cafés and theatre sess.. eeso — 70 to 1.500 „ 
m public lighting . . 1,800 to 3,700 „, 
" motive power. . eee 1.000 to 3,000 „, 


The mean very generally obtained in enterprises not 
unlike those of Paris is about 750 hours. It can be 
improved by the extension of power consumers, but it 
seemed reasonable to the commission to calculate the net 
price on this basis. The higher use of 1,000 hours per 
year obtained in some present supply systems in Paris is 
explained by the fact that they are approaching the end 
of their concession. With a power factor equivalent to 
750 hours’ use per year the following figures of income 
and expenses can be obtained; the units sold will equal 
70,000 kw. x 750 hours = 52,500,000 units. The cost of 
supply will be as follows: 


Interest and sinking fund............................ eese £2, 400,000 
Renewal of plant.... 1,265, 000 
Oost of current at 1°48d. per unit ꝗ . 3, 250, 000 


26, 916, 000 


The net oost obtained by dividing this sum by the number 
of units works out at 3·16d. per unit. It should be remem- 
bered that this estimated price corresponds to a definite 
stage in the development of an undertaking which is 
bound to be progressive. 

Scale of Charges.—Iu studying the system of chargi 
the commission had e iu view the net cost of pe 
duction. The total cost of 1:48d. per unit sold given above 
corresponds to a mean of 750 hours’ use of the maximum 
by the consumers taken as a whole. This mean ought to 
be considered as resulting from the different means under 
the various heads indicated above. It seems well determined 
to-day that a uniform price for all consumers is not applic- 
able to the sale of electrical energy. In its place one looks 
for a scale of'charges which takes account of the quality 
of the consumers. Instead of a uniform price, one seeks 
to discover & uniform sliding scale applicable to all. 'The 
commission think they have obtained such a seale by the 
following reasoning. When one looks for the true grounds 
on which a consumer should ask fora rebate on a fixed 
price, one quickly sees that this must solely depend on 
the power factor of his installation—that is to say, 
the number of hours during which he makes use of 
the electrical energy. Thus, if one considers in detail 
the expenses of all kinds which go to make up the net cost, 
one sees that these expenses are of two kinds. The first 
includes the fixed charges depending only on the plant 
installed, and in consequence on the maximum demand at 
any time; the second, on the contrary, are proportional to 
the total annual output, and in consequence to the power 
factor of the installation. This can be represeuted in a 
simple mathematical formula, A- B z, where A represents 
the fixed charges independent of the units sold, z and Bx 
represent the part of the expenses proportional to the 
output. 

It seems, then, reasonable to look for a formula of the 
same type for the scale of charges which the consumer 
should pay. Firat, a sum fixed proportional to that part 
of the fixed cost incurred on his behalf, say A'; and, 
secondly, the cost of his consumption of energy at a 
uniform rate, B’. This idea has already been proposed for 
the municipal station at Halles, but the determination of 
the charge A’ was not then made on a practical basis. 
This sum, called the connection charge, is caloulated on the 
total power of all the apparatus installed. Nothing is 


more variable than this power, because, for instance, it is 
sufficient to vary the caudle-power of the incandescent 
lamps to change it in the ratio of 1 to 4. In order 
to ascertain its value and variations, it becomes neces- 
sary to demand from the consumer a statement of all 
modifications made in the number and candle-power of the 
lamps fixed. It is still necessary to verify his statements 
by a system of control which becomes like an inquisition ; 
in fact, these declarations are neither made nor checked, 
and the real base for the charge A’ absolutely vanishes. 

It is, however, easy to transform the conditions by making 
the base of caloulation the electricity meter. This is 
designed to record a certain nominal power which 
eorresponds to the maximum simultaneous load on the 
installation. This power is fixed by the meter iteelf. It 
is invariable, and has all the qualities required to serve as 
the basis of the charge A’. In the case where the 
maximum at any time is not carried beyond the sum of the 
power installed, the size of the meter represents better 
than it that part of the fixed charges which should be 
borne by the consumer. Again, the choice of the size of 
the meter as the basis of the fixed charge dispenses with 
all declarations or domiciliary visits, in case modifications 
are carried out on the installation. 

The commission add that one could equally well take as 
the base of this charge the indications of a maximum 
demand indicator, such as Wright's. The result would 
be equally well obtained, but if it is possible to avoid 
additional apparatus it is preferable to do so. The charge 
A'ought then to be fixed on the nominal power of the 
meter. The report goes on to show that any fixed charge 
which is independent of service rendered is objectionable to 
the public, hence advises than discharged A’ should be 
replaced by higher charge for the first, N, number of 
hours’ use of the normal power of the meter. Thus the first 
units supplied will be paid for at one rate until a quantity 
equivalent to: 400 hours' use of the normal power of the 
meter has been reached, after that the charge will be lower. 
Caloulations are given to determine what these rates per 
unit should be, with the result that the commission advise a 
charge of practically 5d. per unit for the first 400 hours’ 
use of the normal power of the meter, and 1:05d. for all 
energy consumed over and above this. 


40 


MEAN NET COST IN CENTIMES PER UNIT 
MEAN NET COST N PENCE PER UNIT. 


2.5009 


1500 2000 


ANNUAL LENGTH Of USE iN HOURS. 
Net Cost of Electrical Energy in terms of the Duration of Load. 


The curve given herewith reproduces this scale graphically, 
and the commission alao give formule for calculating the 
charge when the number of hours’ use per year is known 
Thus, for 1,000 hours per year, the charge would be 2 64d. 
per unit; for 2,000 hours, 1 834d. ; for 3,000, 1:58d. 


[N.B.—This proposed system of charging is distinctly 
novel, but we fail to see that it really accomplishes the 
purpose for which it was devised. The fault lies in the 
assumption that the nominal power of the electricity meter 
represents fairly the maximum demand of any consumer. 
Thus, for instance, all those small consumers who have 
meters of 10 amperes capacity would have to pay at 5d. per 
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unit for all they consume until the units are equivalent to 
a load of 10 amperes at 110 volts for 400 hours. Some of 
these consumers may never need to take over five amperes, 
and hence would have to do without rebate until after 800 
hours’ use. In the alternative, a consumer requiring at 
first 10 amperes and extending his lighting without notice 
will get a reduction to a lower rate of 1:05d. per unit much 
before the 400 hours have expired. In fact, the Technical 
Commission have adopted the Wright maximum demand 
system of charging, and have then spoilt it by trying to do 
without a maximum demand indicator.—Ep , E. E]. 


THE VALUE OF OVERHEAD MAINS FOR ELECTRIC 
DISTRIBUTION IN THE UNITED KINGDOM. 
BY G. L. ADDENBROOKE, 


The above paper, read before the Institution of Electrical 
Engineers in London, deals with the general advantages of 
overhead mains rather than with any details in their con- 
struction. For this purpose the author gives the following 
two tables, showing approximately the cost of overhead 
5 and underground mains employed under similar 
conditions. 


small-sized set of conductors put up to commence with at 

alf the capital outlay required for laying a cable of similar 
section. If the use of electric energy should afterwards be 
discontinued for any reason, the poles and wires can be 
recovered and are still worth a great part of the original 
value, as they can be used elsewhere. If, as is probable, 
the use of current is extended, another set of larger con- 
ductors can easily and cheaply be erected. With a cable, 
if an underground main is discontinued it is worth nothing 
to take up. To lay a full section cable in the first instance 
means locking up a great deal of capital unremuneratively, 
possibly for some years; on the other hand, to lay a small 
cable first and a second larger one later is very expen- 
sive. In the first case—viz , with overhead conductors—the 
capital required will only be half that required in the 
second, and, moreover, a good propor os of it will remain 
in a liquid form. Thus by employing overhead conductors 
& power company is g a much smaller amount of 
capital in extending its mains widely during its early 
stages. Besides the lower cost per mile of the distributing 
system with overhead mains, and which in many cases 
would make the difference whether a supply can be given 
profitably or not, it is important to observe also that if it 
will pay to carry the current a certain distance by under- 
ground mains, it will pay to carry the current nearly twice 


OVERHEAD MAINS.—THREE-PHASE OABLES. ON THE BASIS OF 1 PER OENT. LOSS PER MILE. 


— Oarrying capacity in kilowatts — 


Particulars of the conductors. at the following voltages. 


Section 
Weight 
Size of jof cables K mil 


O 
mile, allowing 45 poles per mile 


ital cost of line complete per | —Oapital cost of line complete per 
kilowatt conveyed per mile at the 


at the following voltages. following voltages. 


cables, A N eaii m Ibe °| 6,000 | 8,000 | 10,000 | 12,000 | 6,000 | 8,000 | 10,000 | 12,000 | 6,000 | 8,000 | 10,000 | 12,000 
ches. : 
5 d — efle, 8 | eg |sd.| s d | „ d 
3 7/1 bi 3x 266 81 152 225 523 211 230 245 260 53 0| 30 0| 22 0 16 0 
3 7/16 hid 3x 468| 143 254 400 545 259 275 290 305 36 5| 21 8| 14 6 11 3 
3 7l jie 3x 7300 222 894 615 887 301 316 332 347 27 0 16 0| 10 9 7 10 
4 %/1 | '06247| 3x1,270} 382 680 | 1,060 | 1,526 402 418 433 448 21 0| 12 4 8 2 5 10 
UNDERGROUND MAINS.—THREE-PHASE CABLES. ON THE BASIS OF 1 PER CENT. LOSS PER MILE. 
; ; c— Oost of main complete laid and — |,—Oost of line complete per kilowatt- 
Particulars of the conductors |7 Carrying ou yield oe jointed a conveyed per milo at e following 
Bection | wei ght | 
Size of jof cables mile 
oabies, ta sner In ibe 6,000 | 8,000 | 10,000 | 12,000 6.000 | 8,000 | 10,090 | 12,000 6 000 | 8,000 | 10,000 | 12,000 
nches. ' 
5 | 2 2 2 | ege . d.|s d. s d. s d 
3 7/18 me 3x 266) 81 152 225 323 490 540 678 | 800 120 0| 71 0 0| 49 6 
8 "has hus 3x 468| 143 254 400 545 520 635 725 870 73 0 5 0 3 0| 32 0 
3 771 bol 3x 7500 228 394 615 887 545 660 TT | 950 49 0; 34 0 25 0 21 0 
3 5/16 '06247| 5x1,270| 382 680 1,060 | 1,526 760 858 957 1,050 400. 2 0| 18 0 13 9 


Commenting on these tables, the author states that “an 
inspection show that at 6,000 volts between conductors 
on a rid ren system the cost of the overhead conductors 
is about that for underground cables. If the voltage 
is increased, the cost of the overhead line only rises slightly 
while the cost of the cables increases more rapidly, so that 
at 10,000 volts the cost of underground is nearly three 
times the cost of overhead transmission. In the costs for 
the overhead transmission a fair sum is inoluded for extra 
poles and networks when crossing roads or places to which 
the public have access. In these tables the costs of over- 
head conductors have been calculated on the basis of a 
single set of conductors of the sizes mentioned on a pole, 
but when more power is wanted a second set of conductors 
ean usually be added at the cost for copper, insulators, 
arms, and erection only, whereas to lay a second cable 
will cost practically as large a sum as the first. 
Herein lies one of the great advantages of overhead 


distribution : the current can be taken to a works and a. 


as far with overhead conductors, which means that a power 
station can economically supply current over about three 
times the area which would be possible with underground 
transmission at 6,000 volts, and if the pressure is increased 
the relative areas shows a still greater difference. For this 
reason not only has a power station with overhead trans- 
mission a much larger area from which it can pick up 
customers and thus acquire a load quickly, but it will later 
on have a larger area to draw customers from, so that the 
advantages of additional size and concentration are also 
secured in a greater degree.” 

Elsewhere in the paper the author lays stress on this 
absence of danger from the use of overhead wires, as 
proved by foreign experience, and on the reliability of 
supply when the wires are properly erected and looked 
after. He claims that with overhead wires for trans- 
mission and distribution of energy the use of electricity 
could be much more quickly extended in this country to 
small centres of population. 


336 


Dealing with the use of such mains in this country, Mr. 
Addenbrooke states that the Board of Trade have passed 
& series of routes designed by him, but that the Board 
still appear to have objections to high-pressure transmissions 
being erected along the sides of roads. Consequently, as 
things stand at present, wayleaves usually have to be 
obtained for earrying the mains across the neighbouring 
fields. In many districts there will not be much difficulty 
in obtaining such wayleaves, but the author would prefer 
to secure in this country a set of laws and regulations such 
as have been made in several foreign countries giving under- 
takers the power to obtain such wayleaves by a form of com- 
pulsory arbitration when it can be shown that the project is 
of public utility. The Swiss and Italian laws and regulations 
on this subject are given in the appendix to this valuable 
paper, which we regret we have not been able to reproduce 
in 


Discussion. 

Mr. John Gavey thought the paper had come at a very appropriate 
time, now that objections to overload telegraph wires were being 
raised by local authorities, who, he hoped, would take a more 
liberal view in future. He would like to know whether the varia- 
tion in the author’s estimate of the cost of erection was to provide 
for varying voltages or for additional precautions at cross roads, 
and whether the cost of wayleaves was included in the estimates. 
In the latter connection there was the question of diversion of route 
through differenoe with landownere. Allowance was only made for 
running three wires on main-line poles. Would these suffice to main- 
tain a continuous service year in and year out? He quoted the case 
of the Milan high-tension system, where 18 wires are provided, half 
on each side of 1 so that one set could be switched off when 
repairs were needed. It would be as well to keep this phase of the 
subjest in mind, since faults such as breskage of insulators would 
always occur. He did not think that extra wires in underground 


mains would be as expensive as the author stated, as 
8 ducts could be laid at comparatively small cost, 
ost highways had telegraph wires, so it would be neces- 


sary to guard against electrostatic and electromagnetic disturb- 
ances, which could be largely obviated by the symmetrical arrange- 
ment of the wires. One advantage of private wayleaves was that a 
route could be selected with as few trees as possible. 

Mr. R. 8. Portheim mentioned that his firm were intimately 
associated with the scheme of the North Wales Power Oompany, the 
practicability of which depended largely on the oost of trans. 
mission. The cost of equipping the company's 60-mile overhead line 
was under £40,000; with underground cables it would have been 
about £150,000, rendering the scheme commercially impracticable, 
The Board of Trade had adopted a very reasonable attitude in 
regard to carrying the wires along the highways, and the Welsh farmers 
had also proved exceedingly amenable. 

Mr. C. P. Sparkes considered it was the local authorities, not the 
Board of Trade, who had been to blame for obstructing overhead 
progress. Regarding the route to be followed, the best method was to 
work slong the main roads, avoiding, if possible, routes selected by the 
Post Office. 

Mr. H. M. Kensit stated that his company's experience in 
acquiring wayleaves had not been a very happy one, some landowners 
declining to negotiate at all where the company had no compulsory 
powers. 

Mr. A. Blumenthal related the experience of his company in laying 
a 500-volt continuous-current line which crossed a telephone line. 
They offered to instal the ordinary protective fuses, but the telephone 
people insisted upon the ordinary wires being replaced by rubber. 
insulated wires, the rubber of which soon wore otf. He had found the 
authorities abroad much more rational, small protective devices suffic- 
ing to meet their regulations. Managers of Continental overhead 
systems had told him that they had never known of a breakage of the 
wire resulting in loss of life. He recommended lightning arresters of 
the horn type with magnetic blow.outs. Regarding stone throwing 
at insulators, his company had found resort to the schoolmaster or 
parson better than the police. 

Mr. Pooley confessed that he at first felt apprehensive for the 
cablemakers, but on reflection he considered overhead wires would 
rather assist them, as these would be commercially practicable where 
underground cables were not, and underground cables, he thought, 
would stil be necessary for distribution in large towns. He con- 
sidered the author had underestimated the cost of wayleaves. Danger 
from overhead circuits could easily be prevented by simple devices, 
and faults were scarcely more likely to occur overhead than under- 
ground, When they did oocur they were much easier to locate. He 
thought it out of the question to psint creosoted poles, as it would 
render them an eyesore. Pitch pine would be the best wooden 
poles. He ho that when the author spoke of & cheaper system of 
wiring, he had in his mind a cheaper method, and not a further cut in 
rates, which were already low enough. 

Mr. L. Gaster expressed curiosity as to the relative advantages of 
copper and aluminium for overhead wires. 

Mr. Addenbrooke, replying, stated that, in regard to Mr. Gavey's 
question, the variation in cost of erection was due to the extra 
insulators and larger poles used in some cases. The tables given in 
the paper had been compiled on a three-wire basis for the sake of con- 
venience. In America three wires had been found sufficient except for 
very long distances, and when more were erected the cost amounted to 
little more than the price of the material. In regard to running lines 
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near Post Office wires, a great deal depended on the question of 
crossing, but from a pamphlet of the American Institute of Electrical 
Engineers he saw it was pretty generally agreed that it was quite 
possible to go near your neighbours without much distu:bance. In 
some cases telephone wires were carried on the same poles as the 
lines transmitting power. Regarding the attitude of the Board of 
Trade, he explsined that this had been modified as the result, he 
believed, of representations made by himself. At present, however, 
the Board would not countenance overhead lines on main roads. He 
had been told on the Continent that serious accidents wera unknown. 
Regerding wayleaves, he had generally found things work smoothly, 
except when solicitors entered in:o the case—and the clerks to local 
authorities wera usually solicitors, He did not think the cable- 
makers need be alarmed ; there would be plenty of work for them, 
and they could also supply the overhead mains. He mentioned that 
in America and on the Continent they were reducing the number of 
poles by using stranded hard-drawn copper wire. Aluminium was not 
suitable for long spans. He concluded with an appeal for wider 
statutory powers for undertakers of overhead systeme. 


APPLICATION OF ELECTRICITY TO MINES.* 
BY A. C. ANDERSON, STUDENT. 
(Concluded from page 305.) 
Morons. 


When enquiring for motors for use in mines, managers 
should invariably specify as clearly as possible the exact 
nature of the load, the maximum temperature rise per- 
missible, and any peculiar conditions under which the 
machine may have to work. The question of temperature 
is a difficult one owing to the very different conditions pre- 
vailing in different parts of the same mine ; but the engineer 
should know where his motors are going, and can specify 
accordingly. Of course, in the case of portable gear, which 
may be used anywhere, the worst possible case must be 
provided for, and an adequate factor of safety allowed. As 
far as possible, motors for use underground should be 
enclosed in motor-rooms. This is manifestly impossible 
in the case of coal-cutters, drills, and locomotives, where, at 
any rate in dangerous mines (locomotives being eliminated), 
the case of the motor should be its own room, so to speak. 
With regard to continuous-current gastight motors, it is 
held that inspection covers must be provided, and that 
this is like giving the miner an unlocked safety lamp. 
Why not give the miner a locked motor and make its 
inspection a part of the general system? Mr. Henry 
Hall thinks that a motor cannot be kept properly cool if 
it is totally enclosed; this is obviously wrong. 

It is merely a question of rating. The induction motor 
has a slight pull here, as, though the modern continuous- 
current motor is practically sparkless, the frequent intense 
vibration in coal cutting and drilling must eventually cause 
some trouble with the latter type. Totally-enclosed 
motors for certain conditions are absolutely necessary, and, 
unfortunately, there seems some foundation for the assertion 
that anything quite enclosed is liable to neglect. They 
should be most carefully designed not to overheat, and 
should be rated carefully in accordance with the nature of 
the load, a special margin being allowed for coal cutters 
and drills, which meet with the roughest treatment. The 
machine is not always switched off at once when the cutter 
jambs. All motors should certainly be guarded from 
circumstances such as these by means of suitable cut-outs, 
preferably situated in a properly protected box, obviating 
serious burn-outs in the windings, which have proved so 
far a very frequent source of accident. Armature belts 
are best away in motors for stringent conditions, the 
conductors being held in their slots by wedges. The shunt 
“kick” of machines should always be taken up in the 
controlling gear to prevent the possibility of sparking at 
contacts. 

Mr. Garforth, of Normanton, who has made some very 
interesting experiments on the risks of explosion with 
motors, found that gas can get through an armature shaft 
bearing, but not in sufficient quantity to cause an explosion 
internally. He also found that the internal explosion 
incidental to the admission of gas to the interior of a gas- 
tight case did not fire the gas outside the case. Mr. W. C. 
Mountain performed some experiments with motors at the 
request of the committee dealing with the use of electricity 


tion of Electrical Engineers. 


in mines. 
air when the proportion of the former to the latter was as 
1 is to 15. He was further able to increase this to 1 to 10, 
and even to 1 to 8, without the occurrence of any explosion. 
When he adjusted the brushes, with the set purpose of 
making the machine spark, an explosion took place when 
the proportion of gas to air was 1 to 10. 


APPLICATIONS 


(a) Pumping.—Electricity is most commonly applied in 
mines to pumping, a use to which it is eminently suited, 
especially in connection with centrifugal pumps at constant 
load. In the Monterrad pits of the Roche-la-Moliers and 
Firminy Mining Company, the workings being gassy, the 
motor (three-phase) has a closed circuit winding without 
slip-rings, and no switches are placed underground. To 
start the plant the generator, an inductor alternator, is fully 
excited, and then run up slowly, taking the pump gradually 
to fall speed with it. Near Dortmund there are some 665-h. p. 
pumping sets taking current at 2,500 volts, where two 
methods of starting up are provided. 'The motor may be 
connected to the one of the two dynamos which is at rest 
and attaia full speed with it. This is the simplest way. 
No collector rings are required on the motor, but it is first 
necessary to stop a dynamo. Two separate three-phase 
circuits must be allowed for at the switchboard—one for 
ordinary light and power, and one for pump motors. It 
was found desirable to be able to start the motor direct, 
and an oil-cooled starting box was put in, by which means 
resistance was introduced into the rotor circuit. At 
Horcajo, in connection with electrically-driven pumps, 
Heerwagen’s short-circuited rotor answers very well. The 
stator bears nine coils, each of 42 turns; the three coils of 
each phase are in series, but the three phases are connected 
in mesh fashion. The rotor carries 360 flat copper rods, 
arranged in two layers, in 180 holes, and is so connected 
that six rods are in series, thus giving 60 circuits. The 
centrifugal pumps can start with zero torque, gradually 
increasing, and can be brought to fall speed when full of 
water in 100 seconds. The motors are started by means 
of an auto-transformer giving 400 volts, the primary pres- 
sure being 1,000 volts. When the auto-transformer is 
switched in the first motor is joined to the starting bars, 
and takes at first from 200 to 240 amperes, but rapidly 
reaches synchronism. This point is marked by a sudden 
decrease in current strength, when the connections are 
changed over to main 'bus bars, so that motor continues to 
run at full pressure. The second motor is then started in 
the same way, and the auto-starter finally cut out. 

(b) Winding and Haulage.—Electricity has not as yet 
come much into vogue for winding in this country, though 
electrically-driven haulage gears have made much headway. 
Ot the many ingenious devices designed to meet the difficult 
conditions of a winding plant, the Ilgner Siemens and 
Haleke is the best known. Here a multiphase current 
drives a motor direct coupled to the armature of a con- 
tinuous-corrent dynamo, the connecting shaft carrying a 
heavy flywheel. The direct current from the dynamo 
drives the motor coupled direct to the winding drum. The 
energy thus stored in the flywheel is available for starting 
the cage. Speed variation is possible by varying the field 
strength of the dynamos (which should be separately 
excited) driving the winding motor. Under ordinary work- 
ing conditions an efficiency of 60 per cent. may be looked 
for. This figure represents the ratio of the power available 
for raising the load in the shaft to that at the terminals 
of the motor-generator. For winding where electrico driving 
has superseded steam the cost of working has been much 
reduced, the steam consumption per horse-power hour 
coming down to 24lb. to 26lb. on mineral raised. The 
constant turning moment of the electrical motor is more 
favourable to the life of ropes than the varying torque of 
steam- engines. Dancing" of the rope is done away with, 
and drums can be much lighter than with steam winding 
plant. The Koepe pulley system of winding is specially 
suitable for electricity owing to the high speed. The 
Koepe pulley consists of a grooved pulley of large diameter 
mounted on a shaft coupled to the winding motor. The 
winding rope passes round this pulley and over the pit- 
head gear outeide the winding shed, and is thence attached 
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to the cages. It forms thus an endless system. The arc 
of contact of the rope on the Koepe pulley is so chosen 
that the maximum loads occurring are lifted by the friction 
alone between the rope and the pulley, an ample safety 
factor being allowed for. It has been found possible, 
working this system electrically, to reduce the weight of 
the winding pulley to about one-half the weight of the 
drums usually required for steam winding plant. It is beat 
to use liquid rheostats in connection with haulage gears. 
Batteries are very good for levelling load on winding 
machinery. The braking of haulage plants is frequently 
accomplished by making the motor run as generators 
returning current to the line, but this is always backed up 
by hand and automatic devices. There was exhibited at 
Dasseldorf a winding engine where the varying load was 
taken up by a storage battery, and to this an Ilgaer drive 
has now been added. About 1,000 tons are raised per day. 
The IIgner drive consists of a 300-h.p. motor on a 
500-volt direct-current circuit driving a steel flywheel 4m. 
diameter, weight about 40 tons, and a direet-ourrent 
dynamo at speeds up to 350 revolutions per minute. The 
motor, flywheel, and dynamo are all arranged on the same 
shaft. The dynamo sends current up to 2,000 amperes into 
winding motors, whose terminal voltage increases to 500 
volts. The balancing of power is effected by the variation 
in speed of the flywheel shaft. The plant at the Thiederhall 
pit, installed by Siemens and Haleke, is driven by two con- 
tinuous-current motore, with an equalising battery for start- 
ing and speed regulation. 

(c) Coal - Cutters. — Coal - cutters should be lavishly 
designed for strength and reliability in working. They 
should be able to stand at least 30 per cent. overload for 
short periods, and they must be reversible. It is held by 
some that an arrangement of two motors in series is good 
for coal-cutter driving, as each machine has only half the 
line voltage across its terminals, and not only is the weight 
better distributed, but there is generally more head room. 
The starting switch should be enclosed in an airtight case. 
Provieion must be made for carrying 70 yards or so of 
armoured cable on the motor truck, preferably coiled on a 
drum. The box containing the main switch and fuses 
should be placed where work is commenced, and cable 
should be paid out as the cutter advances, a sufficient 
length having been provided for the face of coal to be 
cut during a given shift. In the case of disc machines, 
for satisfactory working there should be a good floor and 
roof, and the material in which the cutter works should 
not be too hard, and as free from ironstone balls as possible. 
Messrs. Ernest Scott and Mountain have been good enough 
to give me some figures of a performance of one of their 
machines of this type at the Smithywood Colliery, near 
Sheffield. These are set out in the accompanying table, 
and show what may be done with up to-date machinery. 


Disc MacHINE.— Working of Cosl-Cutter at Smithywood Oolliery. 


Date : Time Time Min. | Depth of e pex 
| started. | finished. | run. ; undercut. out, | cutting. 
p.m. p.m. ft. in. in. | Stones, 
Dec.16.; 10 30 10.33 3 4 6 coal 
10.34 11.54 60 mixed 
11.46 12 50 64 with 
| 1.16 1.33 17 stone, 
2.20 2. 8 8 
2.29 2.31 2 
2.35 3.0 27 
| 3.7 3 33 26 
5.36 3 39 5 
3.50 42 12 
| 4,26 4.56 30 
| 69 520 11 
5.21 6.33 12 | 
——| 105 yde. | 
270 cut. | 


Total hours from first switch on to last, 7 hours 5 minutes ; 44 hours 
actual cutting; 2 hours 33 minutes changing cutter twice, running 
rope out three times; average amperes, 57; average volts, 470. 

(d) Drilling.—With regard to rock drills, where electricity 
is in keen competition with compressed air, it is to be noted 
that (1) with pneumatic drills there is no deafening noise 
of the exhaust, no power to draw back the drill when 
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jammed in the borehole, and there are heavy losses in 
cumbersome piping. Moreover, a severe capital outlay is 
unavoidable owing to the large power and space required, 
and the plant when installed is very inefficient. (2) Electric 
drills are much lighter and more handy than the above, 
occupying but little room. They are 30 per cent. cheaper 
in first cost than air-drills, and the medium for trans- 
mission of energy is far more flexible and efficient. The 
Durkee electric drill is driven through a flexible shaft by 
an independent motor of 14 h.p. The motion is given by a 
special crank, which gives a slow return and a quick forward 
or cutter stroke; the driving collar moves the drill spindle 
through springs so as to cushion the motor of the drill if 
the cutter is not striking the rock, and to allow for irrega- 
larities in the feed. The drill is rotated by the usual rifled 
rod and pawl. The machine weighs 230lb. without tripod, 
and makes 580 strokes per minute. The Marvin percussion 
drill of solenoid type, requiring a special alternator, needs 
from 20 kw. to 32 kw. at generator, and delivers 450 to 
550 blows per minute. Drills of the Marvin and Van der 
Pode type, however, have never been a commercial success, 
as they get hot and require, beside a special generator, 
cooling arrangements, rendering them liable to get out of 
order. Mr. Walsh, in the Enginecring and Mining Journal 
of New York, disousses electric drills working in the mines 
of the Consolidated Cariboo Hydraulic Company at Bullian, 
British Columbia; direct-current portable 14-h.p. and 2-h.p. 
motors are used. Three drills averaged 312ft. of holes in 
10 hours through solid rock. Cost of current was 9 37s., 
and lubricants 74d.; a blacksmith at 16:64s., and a helper 
at 8 526. must be added. The total cost of running the 
drilla for 10 hours was about 131s., saving approximately 
208s. on hand drilling. The power was generated by steam- 
engines, so that the results cannot indicate the maximum 
efficiency obtainable. The consumption of power was 
considered without reference to wages. The tests were 
extensive enough to give good average values. An 86in. 
hole, 2in. diameter, was drilled in 1908 minutes. Total 
consumption of power was 940 watt-hours, or 151 per foot. 
Cost was 5d. per kilowatt-hour, which, at the rate of 131 
watt hours per foot drilled, is equal to 655d. per foot. 
The minimum cost of drilling with steam or compressed 
air is equal to 5d. per foot. 

(e) Ventilation.—There are not many instances as yet in 
this country of electrically-driven fans in mines. At the 
Pelton Colliery, Durham, a fan by Davidson and Co., 
Limited, of Belfast, has replaced two steam-driven Guibal 
fans. The fan motor absorbs about 154 b. h. p., removing 
223,054 cubic feet of air per minute. On tests of Guibal 
fans the two removed 199,745 cubic feet of air per minute, 
and absorbed about 178 b.h p. The gain in favour of the 
single electric fan of upwards of 23,300 cubic feet of air 
per minute, with an expenditure of 24 h.p. less—a reduction 
of 135 per cent.—is very creditable. Moreover, a set of 
boilers, burning coal, and two steam-engines were dispensed 
with, and an existing boiler fired with coke over gases 
was used. 

(f) Locomotives—Pneumatic locomotives are very clumsy 
affairs when compared with the excellent types of electric 
ones turned out by Messrs. Thomas Parker, Limited, and 
others. Their excess in bulk and weight is largely due to 
the big cylinders of compressed air which they must neces- 
sarily carry. In consequence they are not so suitable as 
electric locomotives for low seams, save where considera- 
tions of firedamp make their use the more safe. There must 
be sparking at wheels of compreased-air locomotives when 
skidding at starting or on gradients. It has been proved 
in South Wales that these sparks will ignite gas. Electric 
locomotives are not much used for collieries in thia country, 
the sparking at the trolley wire being inadmissible, but even 
if compressed air is employed, electric driving is best for 
the compressors. In upkeep of locomotives electricity is 
far more economical than compressed air. 


THE New RULES. 


As was to be expected, a large umount of discussion 
among mining and electrical engineers followed the pub- 
lication of the new rules, and the moat divergent opinions 
have been expressed about them. The majority of elec- 
trical engineers seem to regard the rules as too arbitrary 


and of a nature to stifle enterprise in the necessarily gradual 
perfection of detail. Colliery managers in the main think 
that their individual responsibility is trodden upon, many 
having worked to their own rules for some time past. 
Now it is distinctly stated in Section XI. (1) of the rules 
that existing plants shall continue as they were, provided 
that an inspector agrees to their particular method of 
working. 

Those mining engineers who have had little or no work- 
ing experience with electrical plant are of opinion that 
the rules are too rich in electrical terms, and express 
their inability to understand them. One would certainly 
have thought that the mine manager of to-day would have 
made it his business to familiarise himself with the possi- 
bilities and main details of electric transmission. I believe 
that there are extremists in certain districts who regard the 
new rules as such complication extraordinary that they are 
actually waiting before putting down their electrical plant 
to see whether the new rules are made law. In view of 
this professed inability on the part of some mining engi- 
neers to understand the rules, and the unwillingness of the 
whole of that body to leave the matter entirely in the 
hands of the electrical men, a solution of the problem 
would seem to be the formation of a joint committee in 
which both parties would be properly represented. With 
reference to the proposed rules themselves, it is surely 
rather a standstill policy to limit the working pressure at 
the face to 650 volta for motors and transformers up to 
75 kw. capacity. The judgment of the engineer, leavened 
by the advice of the inspector, should be quite satisfactory 
for the particular case. The rule as it stands must hamper 
progress. Section I, Rule 7 (5), states that none but 
authorised persons shall be permitted to enter the rooms 
in which motors and transformers are set apart. This also 
applies to generating plant under Rule 16 of Section II. 
Yet why should commutators and collector rings be fenced 1 
An “authorised person” would surely be competent to 
adjust brushes, etc., and a fence would only be in his way. 
A man should be bothered as little as possible when doing 
this class of work. 

By Rule 4, Section I., all live metal shall be covered or 
guarded. This is surely unnecessary in machine rooms 
where none but the authorised person may enter, but it is 
wise for the workings. It has been urged in opposition 
that the knowledge of the danger of touching live metal is 
a sure preventive for experienced men. But if such metal 
were not adequately guarded in the workings there would 
be many inexperienced men subject to such danger, and 
even the man of experience cannot have his eyes every- 
where. With regard to Rule 9, Section I, it would be 
extremely difficult in a mine to limit the leakege current 
to one ten-thousandth of the maximum supply current. 
The measures presented in Rule 10, Section I.—viz., the 
subjection of the line and apparatus to a half-hour test at 
twice the maximum pressure—are surely too drastic ; they 
would probably result in leaving a permanent strain, 
Rule 25, Section I., is to be highly commended. It is of 
great importance that a good practical knowledge of treat- 
ment for electric shock should be widespread throughout 
a mining installation. 

Rule 3, Section III.— This rule, specifying the nature 
of cable teste, is a good one, and should go far towards 
ensuring that the user shall have no trouble with his 
cables other than from external causes, such as falls of 
roof, etc. Rule 6, Section III.—The stress laid here upon 
the prevention of moisture creeping at the ends of cables 
in terminals is of great practical importance. Many have 
learnt from unpleasant experience that the neglect of this 
point breeds trouble. In respect of motors (Section V., 
Rule 6), this rule absolutely specifies a slow-motion starter 
and a properly graded resistance for all classes of motors 
used in mining. One cannot imagine a good maker pro- 
posing to use any other type of switch for this class of 
work at the present time. 

Rule 5, Section VII., stating that no wire carrying a 
current shall be used underground to support a lamp, eto., 
is a little strict for experienced men, and would be almost 
impossible to enforce. In any case it is well to bear in 
mind that H.M. inspectors of mines have powers under 
Section 42 of the Coal Mines Regulation Act, 1887, to 


deal with any such special dangers as are not expressly 


guarded against in the new rules. 
_In conclusion, I would say that I have found the evidence 
ven before the Commission on the Use of Electricity in 
es of great interest and value in the preparation of the 
paper. I would advise all interested to study both it and 
the Commissioners’ report. 


DISCUSSION. 


In the discussion which followed, Mr. Jackson referred to a psper 
which had recently been read before the Rugby Engineering Society 


on The Application of Eleetrio Power in Oollieries," by Mr. G. M. 
Brown. This paper embodied his views to s large extent. Where 
slip-ring motors were used, he recommended the use of more than one 
brush per ring, as this reduced liability of sparking. A frequency of 
50 cycles per second was usually found most convenient. 

Prof, Redmayne (Birmingham University) said that he favoured 
electricity as a motive power.in mines. Steam and compressed air 
were, however, still largely used. Oompressed air would continue to 
be a formidable competitor to electricity so long as there was any 
liability to sparking troubles with electric systems. Too much stress 
could not be laid on this question. In many cases its occurrence might 
result in an explosion. e author had quoted 30 per cent. as an 
efficiency figure in connection with compressed-air systems, Very old 
plants might show this figure, but modern systems, employing 
isothermal compression combined with reheating, had frequently an 
over-all efficiency as high as 70 per cent. But thermal efficiency was 
not such an important consideration as simplicity of apparatus. This 


was an absolute necessity in mining work, owing to the conditions of 


space and lighting. It was a moot point whether electricity or com- 

d air was the better system of power to use. 
instances that hsd come under his notice, the quality of material and 
workmanship put into electric installations in mines and collieries was 
extremely good, With a ge to drilling, it was a fact that elec- 
tricity had absolutely failed to compete with compressed air as a 
motive power. 
the rotary type, that would do good work, but they were not suitable 
for mines. They were much more complicated than pneumatio drills, 
and more oostly in upkeep. He hoped that a suitable electric drill 
would be designed. The figures quoted by the author to show the 
relative cost of different systems of coal-cutting could not be tak n 
as reliable. To be of any value each system would have to be tried 
at the same spot, as the hardness of coal varied considerably even in 
the same pit. 

Mr. Reavell (Ipswich) advocated air-compressors used in conjunc- 
tion with electric generators at pithead, and electric distribution to 
different parts of the mine. This system would reduce first cost, and 
result in a greater economy of working than any other. The electric 
power might be used for all suitable work, such as pumping, eto. Bat 
pneumatic msohinery was most suitable for coal cutting, drilling, eto., 
and the compreesed air for these could be supplied by an electrically- 
driven sir-compressor through short lengths of pipe.  Coal.cutters 
frequently jambed. With a pneumatic tool it was a simple matter to 
eut off the air supply, withdraw outter, and make a freeh start. But 
in the case cf an eleotrically-driven machine it meant the replacing of 
a fuse, and a consequent delay. He then showed a lantera slice 
illustrating a portable electrically-driven air-oompressor suitable for 
the work he had indicated. Another advantage resulting from the 
use of compressed air was its storage capacity. With a system entirely 
depending upon electricity, the generating plant had to have a capacity 
capable of desling with the whole of the equipment. He condemned 
compression at the pithead, as it frequently resulted in the lose of 
60 per cent. of the power generated. 

Mr. Gott said that the argament of economy in fuel consumption 
mi ght easily be overdone. In most mines there was a large amount of 
fael unsuitable for sale that had to be got rid of, and which the miriag 
engineer frequently consumed himself. Wholesale waste in pipes was 
consequently a minor consideration compared with convenience and 
economy of coal-outting. Many engineers also considered that the lose 
due to friction in the shaft pipes was compensated for by the head. 
Commutator sparking was largely dus to vibration. This should be 
reduced as much as possible by careful desiga. 
electric distribution was the fact that in the shaft cables the core was 
lisble to slip down the insulation. This necessitated a special form of 
suspension. A reference had been made to the running up of motors 
with generators ; he wondered this was not more frequently used. A 
point the author had omitted was the necessity of lightning arresters 
where overhead wires were used for lighting and power transmission at 
the pithead. He instanced a case in which the omission of this 
precaution had neceasitated the replacing of the shaft cables. 

Mr. M. B. Wild regarded the choice of system as not settled by 
the question as to which was the cheapest to instal in the first instance, 
but by what system one could pull out the greatest amount of coal 
with ease and safety. He found that with direct-current plants con- 
siderably more power in motors could be put below ground than with 
alternating-current plants for a given power of generator on surface. 
Again, with direct current there was no trouble due to motors falling 
out of step, and causing stoppages, when the generator was momen- 
tarily overloaded. Direct-current motors properly designed for 
secondary haulege, and a suitable reversing controller with sufficient 
resistances, constituted an electric haulage gear as fi-xible as a steam 
or compressed-air hauling engine. There should be no necessity to 
use a friction clatch, which many electrical engineers had to do to get 
over defective starting gear, such as liquid switches and badly designed 
controllers. Another objection to ‘iqnid starting switches was that 
the liquid very soon evaporated, thus necessitating constant attention. 
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Further, with direct current, supposing there was a stoppage for some 
time on a particalar road, the speed could be increased considerably, so 
as to bring out the coal that had accumulated. A standard for 
single or double drum gears was five miles per hour, but they worked, 
without any trouble at speeds varying from two to eight miles per 
hour. With an alternating - ourrent system the speed of the motors 
could not be varied. For pumping and very large haulege—such as 
endless rope, main and tail with long runs—no doubt 1 
current would be the better system. From personal experience he h 
every confidence in saying that in most collieries the haulage could be 
done by electricity, or in very fiery mines with compressed air gene- 
rated by an electrically-driven compressor, placed as near as possible 
to the gears consistent with safety. 

Mr. H. M. Hobart (communicated): '' Continuous-current and poly: 
phaee systeme have both been ve successfully employed in the appli- 
cition of electricity to mines, and the relative merits of each system 
for any particular case should always be weighed before arriving at a 
decision. As the writer is satiefied that both systems will find wide 
fields of usefulness in such work, he does not propose to discuss their 
relative merits on this occasion, having recently done so in the dis- 
cussion of Mr. Holiday's paper, entitled ‘A Comparison of Three- 
Phase and Continuous Current for Mining Purposes,’ read before the 
Iostitation of Mining Eogineers, June 2, 1904. In those cases where 
the use of polyphase currents is most suitable, it is of paramount 
importance to employ a low periodicity, for it is the power applica- 
tions which are of chief importance in mining, and any questions 
relating to the quality of the lighting are of secondary importance, 
Moreover, it is & fallacy to regard the question of lighting at low 
periodicities as offering grave difficulties. The lower the periodicity 
the lower should be the voltage chosen for the incandescent lighting 
cironits, and the higher should be the candle-power per single amp; 
for by these means the carbon filament employed will be of sufficient 
large section to be able to stcre the heat and obviate material reduc- 
tion of temperature between the peaks of current of successive cycles. 
It will necessarily follow that the luminosity will then be more con- 
atant, Bat the chief desideratam, that of excellence in the design 
and performance of the motors, is enormously promoted by the use of 
low frequency, This will lead to higher power factors, lower mag- 
netising current even with larger air-gap, greater overload capacity, and 
also cheaper motors, since for a given output the diameters will be 
smaller and the lengths greater. Capacity eff-cts in the cables will 
also be decreased. The squirrel-cage type should be freely used, even 
in motors of large capacity.” 

Mr. Anderson, in his reply, admitted that steam was still largely 
use), but there was no doubt that the losses in the distribution system 
were of a most serious character. ''Esonomy of coal-cu-ting " was 
impossible with a wholesale waste in pipes.” Undoubtedly mining 
engineers, as a body, regarded fuel economy as of contiderable 
importance. The modern electrisal equipment of collieries wai very 
good in moet cases, but bad —— work had been pr: judicial to progress 
of electricity in mines. The electrical equivalent of the compressed- 
air storsge system was the battery—a most convenient factor. It was 
a very dithioult matter to obtain reliable comparative figures of coal. 
cutting performances, as the conditions of working were so various. 
The replacement of fuses in connection with coal-cutters driven by 
polyphase motors was of rare occurrence. Liquid rheostats were very 
good as starters, For variable-speed work the ordinary type of 
regulator would be used. The advocacy (Mr. Hobart's) of a low 
frequenoy was very interesting, but the low voltage necessary for 
successful lighting would hardly conduce to the best economy. The 
system of starting motors by running up with the generator added 
considerably to the capital outlay, as separate circuits were necessary, 
He agreed with the remarks that had been made about the necessity of 
employing machinery of as simple a nature as possible. 


— — — —— 


THE PROTECTION OF ELECTRICAL INSTALLA- 
TIONS BY MEANS OF LIGHTNING ARRESTERS 
CONNECTED IN SERIES. 


The following description of & new type of lightning 
arrester constructed by the Allgemeine Electricitits A. G. 
to designs by Mr. Gola is given in the Elektrotechnische 
Zeitschrift. If an overhead line is provided with lightning 
arresters, A, B, C, eto. (either of similar or dissimilar types 
and with varying lengths of spark-gap), at points d, b, c, 
eto, along its length, observation has proved that the action 
of the different arrestere will be very irregular. Some- 
times several will work at once, sometimes none will act. 
Out of a number of exactly similar arresters, perhaps only 
one will act, and in some cases this will be the least sensi- 
tive arrester. These occurrences indicate that the action 
of an arrester depends more on its position on the line 
than on its construction, and this may be accounted for by 
the wave-form propagation of the discharge. If, for instance, 
at a certain discharge into the line a wave summit happens 
to occur at d and a node at b, the arrester A will act, 
whilst B will remain unaffected. If all the arresters 
on the line happen to lie in the neighbourhood of 
nodes, none of them may act, in spite of the occurrence 
of a heavy discharge which may be quite capable 
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of breaking down the insulation of the generators. A 
discharge in general travels along the line until it arrives 
at some interruption. Since the generator almost always 
forms one of the chief interruptions to such waves in the 
circuit, its position affects the whole distribution of the 
waves in such a way that a wave summit is formed at that 
point, and in this way numerous breakdowns of generators 
may be accounted for. If several lightning arresters are 
distributed along the line, it ie, of course, likely that at 
least one will act whenever a lightning discharge occurs, 
though it is by no means certain. Certainty can only be 
arrived at by employing some form of apparatus which will 
ensure a wave summit occurring just at the point where an 
arrester is connected. Mr. Gola's arresters effect this by 
forming an interruption in the circuit similar to that formed 
by a generator. The apparatus is inserted in the line from 
the machine, and beside it an easy discharge path to earth 
is provided. The arrester has no appreciable impedance 
for the ordinary alternating currents, and acts as a filter or 
sieve which allows the generated current to pass, but not 
the high-frequency atmospheric discharge. 

The construction of the apparatus is shown in Fige. 1 
and 2. Two large covers, A and B, made of magnetic 
material are separated by a rim, F, of non-arcing metal, 
and the whole is held together by bronze bolts. The non- 
arcing metal forms a rim, separating the two covers all 
round, and is fitted with an internal eross.piece, G. Two 
other covers, C C, also of magnetic material, surround the 
first-named covers, and are connected to them by small 
bolts. These outer covers carry a soft iron core, D, 


trary to expectations, brought together a good gathering, 
and provoked a lively discussion. 


The CuarRMAN (Mr. C. D. Taite) commented upon the differ- 
ence in power taken by the large and small cars, and referred 
to the advantages of condensing, which the curves showed to be 
a 25 per cent. saving. He considered that the efficiency of the 
sub-stations was poor, and enquired if the capacity of the motor 
generators was to blame, and if rotary converters would not 
have been better? A cheerful and encouraging point was the 
total works costs for the lowest month in 1904, of ‘27d. for 
Stuart-street, 28d. Bloom.street, and °4352d. at Dickinson-street. 
He thought that the figures proved the possibilities of the 
greatest economy with large stations, to the disadvantage, by 
comparison, of small stations. . 

Mr. L. ANDREWS referred to the solid and indisputable matter 
contained in the paper. He drew attention to the peculiar 
features of the curve which combines the two loads for lighting 
and traction ; and the load factors also showed the advantage 
of & combination of the two classes of supply in one atation. 
He differed from Mr. Taite as regards the sub-station efficiencies, 
and pointed out that the 78 per cent. average monthly conver- 
sion efficiency was good for all.day running. He had hada 
very much lower efficiency on single-phase working of only 
50 to 60 per cent. He calculated the cost of current generated 
at sub-stations to be about ‘4d. per unit, and agreed with Mr. 
Taite as to the impossibility of touching this figure on small 
systems. He was not certain if the 103d. per unit generated 
referred to the total cost of distribution or of delivery to sub- 
stations. He compared the interesting figures of 17d. per 
unit on condensers against ‘26d. non-condensing, the saving 
being perfectly convincing. The advantages of superheated 
steam in connection with the reciprocating tests of 19°8lb. per 
unit generated and 17:2lb. was apparent, but how much extra 
coal was used to obtain the 90deg. F. 


Fic, 1, 


surrounded by a coil, H. One end of this coil is connected 
to the middle point of the cross-piece, G, and the other end 
is brought out of the apparatus. Two separate insulators 
at the sides carry the earthed horns, P P, and the whole is 
mounted on a V-shaped arm. The length of the spark- 
gaps is adjustable. The incoming line is connected to the 
terminal, N, on one of the outer covers, C C ; whilst the 
line leading to the machine is connected to the free end of 
the coil, The discharge must, therefore, pass from the 
oater cover, C, through the connecting bolts, which offer 
a path of very small section, to the covers, A B, traversing 
magnetic material, and, finally, by way of the cross piece, G 
(also of small cross-section), through the coil, H. Sacha 
path forms, as is well known, a great hindrance to the 
passage of high-frequency currents, and the apparatus, 
therefore, has a choking effect, and forces the atmospheric 
discharge to jump across to the carbons, P. The formation 
of arcs to earth after a discharge may be prevented by the 
insertion of carbon resistances between the horns, P, and 


MANCHESTER TRAMWAYS. 

The paper read by Messrs. S. L. Pearce and H. C. Gunton 
before the Manchester Section on Feb. 21, on The Man- 
chester Tramways and Power Supply," was hardly expected 
to provoke much comment, as the paper itself consisted 
largely of plain statements of fact and statistics of 
seemingly local interest only. The paper, however, con- 


Fia. 2. 


Dr. RuopEs observed that the main factor to be considered 
was the maximum traction, and this could vary as a ratio within 
wide limits to the plant capacity. The beauty of Manchester 
(from a strictly engineering standpoint) was its exceeding flat- 
ness, which, together withthe large extent of thesystem, explained 
the efficiency of the combined station arrangement. He inatanced 
Oldham as almost the other extreme, with its preclpices of 1 in 
10 and its much smaller car service. 

Mr. SEATON was jocular at the expense of the tempting 
figures instanced, and thought that the 2lb. of coal per unit 
generated was incredible, because human engine builders only 
soared as low as 24lb. 

Mr. ORZETICH enquired regarding trouble with the switching in 
and out of the motor-generators from static effects? His expe- 
rience was that beyond 250 kw. the size of unit could not be 
increased economically. 

Mr. J. Frita would have preferred to have heard more 
regarding the dark side of the undertaking, as the most 
valusble knowledge was galned from unhappy experiences. He 
also enquired regarding the use of compound-wound generators 
for combined stations. 

Mr. T. W. SueErrirety believed that traffic considerations 
should govern the use of large or small cars in preference to 
cost per car mile. 

Mr. S. J. WarsoN, from practical experience, advocated 
combined stations. He asked for an explanation of the two 
5 cables used as traction feeders. Were they in parallel, or 
used as lead and return? Also, were the high-tension feeders 
specially regulated. 

Mr. M. B. FigLpv thought that the overload capacity of 
generators should be mainly determined by the heating effect. 
In one instance he noted that the station was overpowered by 
90 per cent. of its plant capacity, but he considered that this 
was quite safe, and that motor-generators should not get out of 


THE ELECTRICAL ENGINEER, MARCH 10, 1908. 


341 


phase under 100 per cent. overloads of a temporary character. 
Batteries would help to a certain extent In reducing the heat- 
ing efiect. He was curious as to the reason for the length of 
time (ap to half an hour in Glasgow) the abnormal demand 
lasted after a total breakdown of the car service. In Glasgow 
with negative boosters he more than satisfied the Board of 
Trade 1 2 by keeping his difference of potential under 
one volt. 

Mr. A. G. Cooper pointed out that under certain circum- 
stances batteries could reverse a compound-wound generator, 
and that the requirements for regulation of feeding voltage on 
lighting and traction loads were somewhat different. He referred 
to the smaller wage item per passenger on large cars, and 
5 that the seven-volt limit for rail drop was quite 
enough. 

Mr. C. C. ATCHISON despaired of obtaining figures compar- 
able to Manchester with his gradients at Rochdale, and antici- 
pated a figure nearer 25 kw. per car than 8:5 kw. Coventry 
was an example of a combined station that was successful by 
making use of its traction extensions tv farther extend its 
lighting area, and enquired if Manchester did likewise ? Were 
the Manchester return feeders in parallel with the rails or were 
they taken straight back ? 

Mr. Pearce, in reply, stated that the ‘1031. was the total 
cost of distribution. He could give no official figures for coal 
on the superheating test, but the figures for the condensing 
tests were J'2lb. against 4' lib. non-condensing. Parallel 
running in Manchester had been quite satisfactory. Increasing 
the size of motor-generators was of little advantage. He had 
experienced no trouble upon the system, except as to mistakes 
in winding of machines of an easily remediable character. He 
used chokers for induction motors. He would like to know 
what Mr. Firth expected to gain by the use of compound-wound 
generators for lighting? His high-tension feeders ran from two 
to seven miles, and were not regulated. The tramway rails 
were nowhere connected to the generating station, the return 
feeders connecting them only to the sub-stations. The return 
feeders could be substituted for the positive feeders in case of 
need, and all these feeders ran together with this object. 
Although running in parallel upon overload with care was safe 
enough, he was quite satisfied with 50 per cent. as a maximum 
overload. 


STEAM-TURBINES. 


A paper on The Mechanical Construction of Steam- 
Turbines and Turbo-Generators " was read by Mr. W. J. A. 
London at the Manchester Section meeting on the 28th ult., 
and was discussed as follows: 


The CHAIRMAN (Mr. C. D. Taite) said that the subject was of 
increasing interest. There were many books published on the 
subject, but little experience had been gained in running. He 
hoped the paper would be followed by others dealing with those 
points which time limitations had prevented enlarging upon. 
He wished to know if the makers of vertical turbines concurred 
with the comparisons given in the paper. 

Me. NEILSON thought that great credit should be given to the 
British Westinghouse Company for allowing so much valuable 
and exclusive information to be published. Few firms were 
given to that sort of thing. 

Mr. T. L. MILLER wished to know more regarding one of the 
weak points of steam-turbines—the attaching of the blades. 
He had baen greatly struck with the strongl mechanical con- 
straction of the B.T.H.-Curtis turbine, and considered the 
blades to be the soundest possible type, as they are cut out of 
the solid. The blades could be examined at any point by open- 
ing a door and revolving the disc. As regards the chance of 
trouble on vertical turbines where the lubricating arrangements 
failed, he suggested that a hydraulic accumulator feeding the 
footstep bearings would meet the difliculty, but did not know it 
this was in use anywhere. The acknowledgment in the paper 
of vibration difficulties was interesting, as it was commonly 
thought there were none. Wet steam should be guarded 
against, as it was liable to flood the machine and bring it to a 
stop. This was mostly experienced where superheated steam 
was not used. 

Mr. BaiLEY gave some dimension details of the vertical 
machines at Harrogate. He had experienced vibration troubles, 
but prevented their permanence by intercepting the conducting 
path vid metal joiste, etc. Concrete was not to be trusted as a 
foundation, owing to its shrinkage. A girder foundation was 
quite satisfactory if properly designed. Some people put a 
couple of bare girders down under a machine, and then called it 
erected. They should be properly braced together, however, to 
ensure rigidity. He had only balanced Lalf a dczen turbine 
spindles in 11 years’ experience with Parsons turbines. The 
chance of cylinder distortion mentioned only required thicker 
metal to obviate. He pointed out that the Westinghouse type 
of double-flow turbine had been used early on by Parsons, but 
was eventually rejected on account of Ita lower efficiency and 


greater length. He desired to know what had been the cause 
of trouble in connection with the Westinghouse machines 
made for the Metropolitan Railway ? 

Mr. H. LiNpLEYv had also been impressed by the superior 
mechanical strength of the vanes in the Cartis turbines, which 
combined simplicity and solidity. He pointed out that the 
horizontal turbines were in the same boat (as regards oil-pump 
breakdowns) with the vertical machines, Cotton-mills in 
Manchester were driven by steam-turbines quite satisfactorily. 

Mr. F. H. WRHYSsALL could say nothing on the matter from a 
maker's point of view, but had had a considerable experience 
with the running of turbo-generators, and agreed with the 
paper in stating that the partner that gave moat trouble was the 
generator, although this was not an excessive amount. The 
Manchester Corporation machines had run for three winters 
satisfactorily at 6.000ft. per minute speed of commutator, which 
only required turning up every 20 months. Superheating had 
increased the working temperature from 130deg. to 150deg. F. 
at least, but no trouble had been caused. His experience was 
that vibration could be entirely eliminated by balancing the 
rotating parts. 

Mr. Seaton pointed ont that while wet steam merely 
temporarily slowed down turbines until got rid of, it was 
absolute death to steam-engines. 

Dr. Bowman had used hydraulic accumulators instead of 
pumps for oil lubrication bearings. He likened the turbine to 
the Welsbach mantle, which has extended the use of gas by a 
little while, the turbine likewise lengthening the days of steam- 
engines somewhat. 

Mr. J. FRITH was struck by the statement that carbon 
brushes cannot be used on continuous-current turbo-generators 
on account of the armature floating when running, and thus 
causing the brushes to dance. He pointed out that the copper 
brush consumption added considerably to the total costs. 

Mr. MILES WALKER, as being responsible for the desiga of 
the generator portion of the machines, replied to Mr. Bailey's 
enquiry as to the Metropolitan Railway turbines, by stating 
that these machines had run without a single stoppage, and 
were never shut down unless required. 1f, however, Mr. 
Bailey's reference to trouble applied to the workshop experi- 
ments, he was willing to admit that a large number of practical 
experiments had been made to determine the best design, and, 
naturally, some of these had been failures. He thought Mr. Parsons 
was also a believer in practical experiment, from the number 
he had made. In any case, a reasonable man would judge a 
machine by its performance under working responsibility, and 
not by workshop experiments. Ocher makers of blades had 
been so much praised that evening that he felt bound to 
mention that the 50 per cent. over-speed tests upon Westing- 
house machines had failed to affect a single blade. There was 
the disadvantage in the Curtis solid blades that if these got 
wiped off (as was very possible in handling and erecting them), 
it meant a new wheel altogether. With carbon brushes half-a- 
thousandth of an inch play caused chattering, but a metal 
brush gave flexibly. 

Mr. ©. C. ATCHISON agreed with the paper In distrusting a 
single vertical bearing on account of non-lubricating possi- 
bilities. He preferred the water-jacket bearing for turbines, 
and had had to employ a man and water-buckets for attending 
to bearings where water-jackets were not provided. 

Mr. A. G. Cooper, as regards lubrication difficulties, stated 
that he could not bear his hands on his turbine bearings after 
working two hours, but considered no harm could be done if 
good oil was used—in fact, any degree of heat was safe up to 
the melting point of the metal or the carbonising temperatare 
of the oil. He understood that Siemens made a carbon-brush 
machine for Bristol, but this was not perfectly successful, and 
the design was altered. 

Mr. W. J. A. Lonpvon, in reply, repeated his faith in con- 
crete foundations. The Westinghouse blades had a factor of 
safety of 10. As regards conductance of heat upward from 
Curtis turbines to generators, he pointed out that although 
externally this might be balanced by the fan effect, internal 
radiation still existed. He did not approve of the thicker 
metal in cylinder walls suggested—oylinders must have ribs. 
The works test on a 2 000-kw. machine, 27in. vacuum, no 
superheat, was 18 6lb. per kilowatt-hour. He could mention 
several s'ations where Parsons machines were running with 
bare wire binding. The spindles could easily be straightened 
if bent. The quality of oil used was important. Machines 
were often shut down by using cheap lubricant, and sometimes 
this had to be chipped out of the bearings. With the drop- 
forged blades suggested it would be impossible to get the same 
clearance as with the machined blades, these being polished and 
buffed for absolute evenness. Carbon brushes chatter, and 
eventually break. They might suit if made in very small pieces, 
so as to more closely follow the movements of the commutator. 

Mr. E. W. Cowan, in proposing a vote of thanks to Mr. 
London, deprecated Mr. Bailey's allusion to the Metropolitan 
machines, and pointed out that turbine makers should hang 
together if they wished their type of prime mover to have a 
chance against other classes of engines, 
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ELECTRIC TRAMCARS v. MOTOR 'BUSES. 


Competition between electric tramways and petrol-driven 
motor 'buses alone can decide which is the fitter to survive, 
but we see every reason to believe that these two rivals 
may in the end prove to be of mutual advantage to 
each other. At present the competition on paper is very 
severe, but there are not enough figures available respecting 
the cost of running and upkeep of motor buses to make 
reliable conclusions on the subject. Interesting con- 
tributions to this controversy appeared in the Liverpool 
Daily Post the other day from Mr. J. R. Salter (engineer- 
in-cbief of the South Lancashire Tramways Company) and 
Mr. E. A. Rosenheim (engineer to the Liverpool Road 
Carrying Company), consequent upon a motion of which 
notice had been given by Councillor Wilson, urging that 
the Tramways Committee of that town should consider 
and report upon the desirability of introducing self-pro- 
pelled motorcars or omnibuses to work in conjunction with 
or apart from the present system of electric cars.” The 
arguments advanced by the former in favour of electric 
cars are those which have now become familiar, but they lose 
nothing in force from the cogent manner in which Mr. 
Salter marshals them. He emphasises the economy in 
power when running on raile, especialy where severe 
gradients are concerned. Again, while it is neces. 
sary on any vehiole carrying its own generating plant to 
provide machinery sufficient to produce the maximum 
effort required, an electric power station, being designed to 
deal with the average effort, enables the greatest possible 
economy and efficiency to be obtained from the plant at 
the lowest possible cost for production of power. On 
many tramway systems in this country power is produced 
for less than 3d. per Board of Trade unit, which will propel 
a car for about a mile. Then the limited seating accom- 
modation of the motor 'buses would necessitate the number 
being doubled as compared with the trams, thus increasing 
traffic congestion and danger. Mr. Salter estimates that 
in some parts of the city division of Liverpool it would be 
necessary to have practically a continuous string of motor 
"buses, which would enormously increase the perils of the 
pedestrian. Last ycar, with the trams carrying 113,000,000 
passengers, only four pedestrians met their death. Mr. 
Salter contends that the saving on permanent way is 
completely neutralised by the heavier cost of constructing 
motor 'buses—reckoning it as three times that of the 
electric car—and the greater number that would be 
requisite, It is in the cost of operation, however, that 
Mr. Salter considers that the electric tram shows itself so 
immeasurably superior to the motor bus. The power 
costs, even providing for interest and sinking fund and 
depreciation upon the generating plant, are less than the 
cost of power for operating the motor 'bus. Again, the 
cost of maintenance of the motor 'bus is much greater than 
the cost of maintenance of the electric tramcar. The great 
number of moving parts in a petrol engine, the excessive 
vibration and jarring due to the minutest variations in tbe 
level of the road, and the fact that it is necessary, whether 
the motor bus be in motion or nos, to keep the engine 
running, all tend to shorten the life of the vehicle, aud to 
involve tremendous charges for maintenance and deprecia- 
tion. Besides this, the smaller seating capacity of the 
motor buses means & corresponding increase in the number 
of motormen and conductors. Then, again, there is the 
question of tyres, the replacing of which he estimates will 
represent a cost of at least 2d. per car mile—a greater sum 
than is usually required to meet the whole of the main- 
tenance charges on an electric tramway undertaking 
where there is a frequent service. In conclusion, Mr. 
Salter claims that the total operating ooste with 
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motor omnibuses are treble those with electric cars. 
Mr. Rosenheim, while admitting the advantage of the 
electric car in regard to seating accommodation, places 
the cost of the motor ’bus at less than double that of the 
electric car, and contends that this will leave a substantial 
margin in favour of the former, as regards capital costs. 
His estimate of £700 to £900 for a motor bus appears a 
moderate one. With respect to running expenses, Mr. 


- Rosenheim puts the figure for the tramcar at 6d. to 7d. per 


mile, against 91. per car mile for the motor’bus. There is, 
of course, little available data in regard to motor 'buses, 
but the estimate of 9d. seems a flattering one. In regard 
to earning capacity, he mentions that in the case of the 
only motor ’buses from which data are available the earning 
capacity is 1s. 3d. per car mile, against 10d. for the Liver- 
pool trams. It is premature, however, to speak positively 
of the earning capacity of motor 'buses, besides which the 
frequency of the Liverpool tram service has to be taken 
into consideration in making this comparison. Mr. 
Rosenheim concludes by denying that the cost for repaire 
and maintenance of tyres will be anything like so great 
as that asserted by the advocates of the electric car, but 
does not give any figures. We think the case presented 
by Mr. Salter, however, substantially demonstrates that 
the electric tram in large towns or for regalar interurban 
traffic has little cause to fear its new rival. There are, 
however, cases where tramways cannot be employed 
without making street improvements at prohibitive cost. 
In such cases and for infrequent services the motor bus has 
advantages which may outweigh the higher running costs. 
What is really needed to settle the controversy is experi- 
ence, after extended trials under commercial conditions, of 
the cost of upkeep of heavy motor vehicles running at good 
speeds. Such experience will soon be available, but in the 
meanwhile there is no valid reason for suspending the con- 
straction of electric tramways, 


BRIDLINGTON ELECTRICITY WORKS. 


Opening Ceremony. 


The formal opening of these works took place on 
Thursday, March 2. The ceremony was performed by his 
Worsbip tbe Mayor, Alderman C. E. Field, J.P. Councillor 
Mainprize, the chairman of the Electricity Committee, 
called upon the town clerk to present the mayor with 
a beautifully designed gold key, bearing a suitable inscrip- 
tion, the arms of the borough, and his own initials. The 
Town Clerk, Mr. A. E. Matthewman, said that this was 
the first occasion since the charter day that such a 
presentation had taken place in the borough. In present- 
ing the key he pointed out that the souvenir represented 
an expenditure of nearly £30,000, and the ceremony it 
inaugurated was a big event in the history of Bridlington. 
The Mayor briefly acknowledged the gift, emphasising in 
his remarks the practical method in which the consulting 
engineer had carried out his work. In its early days, he 
confessed, he had viewed the undertaking with something 
akin to pessimism, but from the encouragement that he 
had from private consumers, who numbered about 90, he 
ventured to prophesy that the undertaking would be a 
success from the very first. This it surely would be if 
everybody who could would come forward to assist. He 
empbasised the specially low rate of charge (5d. for ordinary 
consumers, 44d. for users of 500 units per quarter, and 
4d. for users of 1,000 units per quarter), and also was 
proud to state that Bridlington was the first town in the 
country to electrically light the streets throughout the 
whole borough. He then opened the door with the gold 
key presented by the town clerk, declared the building 
open, and a large number of councillors, visitors, and ladies 
inspected tbe station. 

The special feature in connection with the new station 


is the switchboard governing the street lights, from which 
all the arc and incandescent lights are operated by means 
of solenoids piaced in street boxes at intervals along the 
streets. The station, which is exceedingly well built and 
lined throughout with white glazed tiles, is very well 
arranged, with a considerable amount of space all round 
for extending when necessary. 

Various refreshments were served most liberally until 
5.50, when the assembiy gathered in the engine-room, and 
the Mayor introduced Councillor Mainprize, the chairman 
of the Electric Lighting Committee, who in a speech 
delivered from the switchboard gallery held out the various 
advantages to be gained by using electric light, especially 
in a health resort, and also gave a résumé of the station 
equipment and the fine work carried out by the contractors. 

e further held out pr ts of electric traction in the 
near future, emphasising the need of a tramway service 
from Bridlington to Flamborough. 

Alderman Johnson and Councillor Andrew, whose duties 
consisted of starting up the two engines, then spoke at 
some length, and darkness was fast falling when the stop 
valves were at last opened, and tbe current was switched 
on by the chairman amid loud applause. The aot was 
successful, and during the evening the streets were 
perambulated by appreciative crowds examining the new 
light. 

84 dinner, at the invitation of Messrs. Medburst, Page, 
and Lloyd, was held after the opening ceremony at the 
Brunswick Hotel, which was attended by most of the 
councillors and a large number of contractors’ representa- 
tives and visitors. 


MR. A J. BECKETT, BOROUGH RLECTRICAL ENGINEER, BRIDLINGTON, 


After the toast of The King aud Royal Family,” 
proposed by the Mayor, had been drunk, Mr. Medhurst, 
the consulting engineer, proposed the toast of The Mayor 
and Corporation” The Mayor called upon Alderman 


 Sawden to respond, by reason of his commanding flow of 


speech. The alderman sustained his reputation, and the 
next toast, The Success of the Electric Light Under- 
taking,” was proclaimed by the chairman of the Gains- 
borough Urban District Council. 5 

Mr. A. J. Beckett, who bas acted as clerk of works and 
now takes charge of the undertaking as borough electrical 
engineer, has had extensive experience. He commenced 
as a pupil of the Brush E'ectrical Engineering Company at 
the Falcon Worke, Lougbborough, leaving at the end of 
two years to go through a years course in the Siemens 
Laboratory at King’s College, London. He returned to 
tbe Brush Company as assistant engineer in the erection of 
the central stations at Hanley, Dover, and Sheffield. He 
then supervised for the B.itish Insulated Wire Company 
the laying of mains at Southport, Leicester, Yarmoutb, and 
Bolton. He afterwards designed and put down the entire 
plant for the Fairhill Brick and Tile Company, of Bedford, 
on the completion of which be was appointed assistant 
engineer aù the Belfast Corporation electricity worke, 
leaving Belfast to take up an appointment under the York 
Corporation, where be for four years acted as mains and 
worke superintendent. Last year Mr. Beckett was appointed 
clerk of works to the Bridlington Corporation electric 
lighting undertaking, and on the completion of the works 
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he was appointed borough electrical engineer by the unani- | anticipated it is well to supplement this by one or two 


mous vote of the Council. 


THE FOG LOAD. 


A fog may be regarded as a dispensation of Providence 
to try the moral fibre of enginesrs in charge of electricity 
supply. The process is attended by the discovery of many 
of the weak points of the supply system, both in the 
station and throughout the network. Unless special work 
is proceeding on the mains, however, the stress is chiefly 
felt in the station, with the possible exception that spare 
transformers have to be switched in, and fasee commence 
to blow through overloads. A fog warning in a station is, 
in fact, equivalent to the drumbeat to general quarters on 
board a man-of-war previous to a hot engagement. And, 
particularly during the winter months, constant readiness 
for euch a visitation is necessary. The blackness of great 
darkness which overspread the city of London on Friday 
week should act as a solemn warning to all station men who 
had been prematurely rejoicing that peak-load worries 
were over for a season. It is probable that Friday pro- 
vided for most of tbe metropolitan supply companies a 
demand that was all load and no peak. 

The condition of readiness for such sudden loads includes 
attention to two classes of essentiala—those things which 
must not be done, and those which it is imperative to do. 
As regards the first class, it is necessary not to be in 
too much hurry to begin overhauling the plant before fine 
weather is assured. "There is doubtless a great temptation, 
when the light of day grows bright, showing up the wear 
and tear of the winter, to lay off a boiler or engine for 
thorough examination and repair. It is, however, necessary 
to be conservative in this respect, as although it is some- 
times possible in dire extremity to close a pipe with a soft 
wood plug instead of a blank flange, or to rig up a tangle 
of temporary dynamo conrections, it is not so easy to throw 
a Willans engine together, or to put one or two hundred 
caps on the headers of a Babcock boiler. For the same resson 
it is not always true economy to be a hard taskmaster, dis- 
charging all hands not absolutely essential at the first hint 
of spring. If there are too many stokers, it is better policy 
to put the spare men on minor repairs than to turn them on 
to the street. It is wiser to sanction extra expenditure of 
polishing paste on the engine-room than to tell the greasers 
to look out for another job. Labour is cheap just now, but 
it is always convenient to have men about the place who 
know how to run the plant without being drilled, even if 
they are not so engaged for six or eight months together. 

As regards the things to be done, it is advisable, first of 
all, to have a perfect watch kept. At the Bankside station 
of the City of London Company there is, we understand, 
an ancient mariner stationed somewhere on the roof whose 
duty it is not merely to watch the smoke emission of the 
station, but to use his weather lore for the benefit of those 
considerably beneath him. Indication of fog is immediately 
communicated to the engireer in charge of the running at 
the time, who is thereby enabled to prepare for excess load. 
Where it is impossible for stations, owing to their small 
size, to pay a man exclusively for this duty, it is a useful 
scheme to get an undertaking from three or four con- 
sumers at different parta of the town, whose occupations 
compel them to take notice of the weather (such as van 
owners, or such shopkeepers as fruiterers, who display 
their goods partly in the street), to ring up tLe station on 
the telephone at the approach of bad weather. 

Whatever means are taken to give warning, the engineer 
in charge should immediately make sure of his boiler-house, 
as this is usually where the greatest delay takes place 
If automatic stoking gear is used, the mechanisms should 
be tried, to see tbat they are in working order, and if by 
experience it is found that a considerable time elapses 
before the grate is properly covered with fire in regular 
working order, as with some forms of coking stokers, the 
engineer is wise in being prodigal with fire-lighting 
material. It is better to waste a little coal than to have 
the lights low. There should, of course, be a spare boiler 
standing with fires banked in any case, and if a fog load is 


others. 

In the engine-room the system of trial should be pro- 
ceeding as regards such auxiliary gear as separately-driven 
air-pomps and other plant that may not have been in use 
for some time, with the steam and water valves, traps, and 
drains belonging to the engines. Warming steam should 
at once be put on the main sets, oil-cups should be filled, 
and as far as possible sight-feeds should be regulated before 
ranning up, and the engines barred over and placed on 
their turning centres ready for action. It is well for the 
engineer to assume that every part of the plant is going to 
be used, and to take his precautions accordingly. Penny- 
wisdom is pound-foolishness in this case. In times of peace 
the running staff should be trained to this emergency 
drill,“ so that a critical situation may be dealt with promptly. 
Fitters and their labourers throughout the station should 
be warned to get the plant they are working on into con- 
dition for immediate use, and to be ready to clear out of 
tbe way ata moment's notice. Even if the plant is not used, 
the exercise will do the fitting staff good. The station lights 
should be at once seen to. A good light saves many a panic. 
Then, after a final exhortation to the leading stoker to keep 
up his “ pecker and his steam, and a warning to the head 
driver not to lose his head, the engineer in charge may get 
on to the switchboard ready to take flying shots with the 
syochronising gear, in the full assurance that even if the 
lights should after all become red-hot hair-pins, he has done 
his best to get ready for trouble. 

It may be urged that such great preparations are expen- 
sive, and savour of panic. A real fog, however, is not to 
be treated lightly. More lights have been “out ” through 
foolhardiness in the station than the outside world dreams 
of. A more reasonable objection is that sometimes a fog 
descends with such suddenness that the engineer has no 
time to make any preparation. In such case he must trust 
in Providence and see that the oil-swabs are being used. 


RESIGNATION OF MR. W. A. CHAMEN, 


At a meeting of the Electricity Committee of the Glasgow 
Corporation held on 2ad inst, the following letter, dated 
Feb. 28, was received from the chief engineer, Mr. W. A. 
Chamen : 


'' have to inform you that I have decided to accept an offer which 
has been made to me of a position of responsibility with the well. 
known firm of consulting engineers, Messrs, Bramwell and Harrie, of 
London, Edinburgh, and Oardiff. It will be a favour to me if the 
Oorporation can arrange to relieve me at an early date of my engage- 
ment to serve them as I have done for upwards of seven years past in 
the position of their chief engineer and manager of the electricity 
department of the Corporation, instead of waiting for the expiration of 
the three months’ notice which under the terms of my engagement I 
am legally boand t» give. In the meantime, I beg leave formally to 
give this three months' notice of the termination of my engagement, 
to put the matter in order. I wsh to take this opportunity of express- 
ing my sincere thanks for, ard appreciation of, the courtesy aad 
kindness I have always been able to rely upon at the hands not only 
of the Lord Provost, magistrates, committees, and other members o! 
the Corporation, but also of the citizens of Glasgow in my relation- 
ship with them. la addition to my indebtedness to the Lord Provost 
and Corporation, and to those they represent, I cannot clo:e my con- 
nection with Glasgow in an official capacity without tendering my 
regret to ycurself and my brother officials of the Corporation iht 
the off-r I have received necessitates my losing the assistance they 
have always in our official work so readily given me, though I trust 
the friendly relations which have always existed between us may not 
be forgotten or entirely terminated." 

Bailie Willock, in moving the approval of the minute 
spoke at some length of the excellent work which Mr, 
Chamen had done in Glasgow, and of how under his guiding 
hand their electricity undertaking had been guided past the 
dangers that beset such undertakings at their beginning, 
and their electricity department, if it had not yet reached 
the Bay of Plenty, it might be said to be within sight of it. 

Mr. Chamen is well known throughout the length ard 
breadth of the electrical world, and the outstanding facts in 
his career have been published time and again in various 
technical journals. He is still a young man, comparatively 
speaking, being just over 40 years of age. The experience 
which he has had both during the time he has occupied his 
present position and during the previous 17 years when he 
was with the firm of Crompton and Co, should be of great 
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value to the firm of Messrs. Bramwell and Harris in the 
laception and development of electricity power schemes and 
any kindred work. 

When Mr. Chamen went to Glasgow the electricity 
supply was all generated in one small generating station in 
Waterloo-street, the pressure of supply having been just 
recently changed from 100 volts to 200 volts on a three-wire 
system—: e., having only 100 volts on each side. The 
capital expenditure av that time had reached the sum of 
£188,000, and the revenue was £36,000. The total horse- 
power available was 3,300. At the present time two large 
new generating stations are in operation, one dealing mostly 
with that part of the city which lies on the north side of 
the River Clyde, and the other mostly with the area on 
the south side of the river, there being, however, 
a certain amount of trunk connection between the 
two. The total borse-power at the present moment, 
including the small electricity works purchased from 
the Kelvinside Company some four or five years ago, is 
18,330. Mr. Chamen decided to use 200lb. steam pressure, 
which, although common enough now, was aeldom to be 
met with seven years ago, and various unpleasant predic- 
tions were made regarding the departure. The declared 
electricity pressure was raised to 500 volts—: e., 250 volts 
in consumers’ premises for lighting. Concentric three-wire 
mains were introduced from the start of tho new work 
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MP, W. . CHAMEN. 


These concentris mains included one square inch triple- 
concentric feeders, a size of cable which up to that time 
had never been made, and great anxiety was expressed as to 
the possibility of success with it. The idea sleo of using 
concentric distributing cables at all for continuous-current 
work in such a large city as Glasgow was freely criti- 
cised, and trouble was predicted. In all these matters 
unqualified success has crowned Mr. Chamen’s pioneering 
efforts. The latest development has been in the ordering 
of steam-turbines for the large extensions of generating 
plant now in hand. One of these turbines is arranged to 
drive two 700-kw. continuous-current 500-volt dynamos, and 
the other two are being constructed to drive alternators of 
5,000 kw. capacity each, the current being three-phase with 
a periodicity of 25 cycles per second and at a pressure of 
6,500 volts. Two sub-stations, using induction motor- 
enerators for converslon, are already in operation, one 

ing situated in the old generating station in Waterloo- 
street, from which all the steam plant was removed some 
two years ago. In addition to the special points already 
named, Mr. Chamen decided to take a departure in the 
matter of low-tension switchboarde, arranging these with 
the object of preventing proximity of large differences of 
potential, and making a complete departure from the usual 
practice of cramming the whole controlling arrangements 
as close as possible together. The same principle has been 
followed as far as possible in the Jaying out of the new 
high-tension switchboard at Port Dundas. Considerable 
attention has been given to the question of power supply 
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development, so that at the present time there is about 
9,500 h p. of motors coupled to the mains. The capital 
expenditure upon the undertaking is now, in round figures, 
£1,300,000. The revenue for the present year ending 
May 31 is expected to approximate £190,000. 

Daring his stay in Glasgow Mr. Chamen has occupied 
various important offices in connection with technical and 
other societies. In the year 1901 he was made president 
of the Incorporated Municipal Electrical Association, 
the convention for that year being held in Glasgow. 
Up to the present time he remains one of the most 
active members of council of this association. He 
joined the Institute of Engineers and Shipbuilders in 
S:otland shortly after his arrival in Glasgow, and was soon 
made a member of council, which office he still holds at 
present in tho capacity of one of the vice-presidents. Mr. 
Chamen has, of course, for many years been a member of 
the Institution of Electrical Engineers. and was one of those 
who were instrumental in starting the Glasgow Local Section 
of that body. He was chairman of this section for the 
session 1905 4. He has been appointed at various times to 
sub-committees of tho Institution, and is alto at the present 
time a member of the Prime Movers and other sub- 
committees of the Engineering Standards Committee. He 
is a member of the Royal Philosophical Society of Glasgow, 
and for the past winter he has been president of the 
Glasgow University Engineering Society, which body bas 
elected him an honorary member on the occasion of his 
leaving Glasgow. : 

We wish Mr. Chamen every success in the new work he 
is about to take up. 


THE VARIATION OF POWER WITH RESISTANCE 
IN AN ALTERNATING-CURRENT CIRCUIT. 
BY E. P. HOLLIS, 


I was conducting an experiment on the variation of 
power in an alternating-current circuit when a remarkable 
phenomenon occurred which attracted my attention. A 
small alternator was supplying power to a circuit which 
consisted of an adjaatable water resistance, a choking coil, 
and a wattmeter. The plates of the water resistance were 
as far apart ss possible—ic, all the resistance was in 
circuit. The wattmeter was indicating very little power, 
and as I moved the plates nearer together the reading on 
the wattmeter slowly rose, but whilst I was still moving 
the plates nearer together the reading seemed to attain a 
maximum value, and then suddenly commenced to fall, and 
continued to do so until the plates were close together, 
when the wattmeter reading was practically zero. 

I therefore connected up an auxiliary circuit in order to 
obtain the value of the resistance in circuit, This is shown 
in the accompanying diagram. It will be seen that if the 
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alternator circuit be opened and the auxiliary circuit closed, 
a current, A, passes through the circuit, consisting of the 
choking coil, water resistance, and wattmeter. If V be the 
drop in volts across the circuit, as indicated on the volt- 
meter, it follows from Obm’s law that the resistance of the 


circuit is given by B 
Now, I varied the distance apart of the plates in the 


water resistance, and st each position noted the power 
passing through the circuit as indicated by the wattmeter, 
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and then opened the alternator circuit and closed the 
battery circuit, and thus obtained the resistance of the 
circuit as given above. I then plotted a curve with 
these results, the shape of which I give below. I then 
proceeded to investigate the subject mathematically in order 
to find what was the value of the resistance in circuit at 
which the maximum power was taken, with the following 
result. 


14in28IO AG N3MVI SAMOA 


RESISTANCE IN CIRCUIT 


Let us consider the circuit to have a coefficient of self- 
induction L henrys and a resistance of R ohms. Let E be 
the alternating E M F. applied to the circuit, C the current 
passing, aud cos ¢ the power factor. 

Then the power taken by the circuit is 

W E C co P. . (1 


Now the current passing through the circuit can be 
expressed by 
CN 
VR 
where p = 2 t x frequency 
Cos $ = 


C= (2) 


and JR? + p? Lt ° 
Substituting 2 and 3 in 1 we get 


ExE R 
Wek = —— . sur re 
E: R 

“Rap Lt’ (4) 

R +p" L 

Now it is required to find how the power in the current 
varies with the resistance. To do this we must differentiate 
the expression 4 with respect to R—i e., 


d W. E (RA r I) - Ee RN R. 
d K (RP +p? Ley 


— —— — 


(5) 


iR 0, or when (ki p? Lip 
this expression will become zero when p? L?— R? = 0—i c., 
when R=p L 

Thus the maximum power is obtained in un allernating- 
current circuit when the resistance is equal to the reactance. 


CHIMNEYS. 
BY F. H. DAVIES. 


As the efficient working of all natural-draught steam- 
raising plant is dependent greatly upon the manner in 
which its chimney has been desigued, it follows that too 
much attention cannot be paid to the various minutiw of 
the subject. Undoubtedly many steam installations are 
severely handicapped by unsuitable chimneys that, either 
through a false idea of economy or ignorance of the 
fundamental laws governing the generation of a draught, 
have been made too small, or are in some other way 
incapable of performing the necessary amount of duty. 
As the function of a chimney is two-fold—namely, the 
creation of a draught and the carrying off of the gaseous 
products of combustion—it must be considered under both 
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heads, the first of which requires height and the second 
area. Several formule have been given for determining 
these two fundamental measurements, but as the problem 
is beset by many difficulties that vary considerably with 
local conditions, they are all of a somewhat empirical 
nature, being based upon observations of successful work. 
The intensity of draught is dependent upon the difference 
in weight of the internal column of air and an imaginary 
external one of the same height and equal in diameter to 
the former at its smallest cross-section. The higher the 
chimney, therefore, the greater will be the force of 
its draught. This is measured in inches of water by the 
aid of a U tube, one end of which is left open to the 
atmosphere and the other connected to the interior of 
the chimney at its base. The difference in level of the 
water in these two legs shows the strength of the draught, 
which is found in practice to vary between in., indicating 
a rather poor draught, up to lin. or over, equivalent to a 
very strong one. A usual formula for finding the theoretical 
draught in inches of water when the height is given is the 
following: 76 H x M ; H being the height in feet, T, 
the absolute temperature of the atmosphere, and T, the 
absolute temperature of the chimney gases. The result 
will be the required figure in inches of water. In desga- 
ing a chimney it is usual to fix che height more or less 
arbitrarily, basing it upon previous practice, and with this 
quantity known, it becomes easy to calculate the area from 
one of the usual formule. That due to a is very 
06 
~H 
A = actual area in square feet, H = height in feet, 
F = pounds of coal per hour that will be consumed. From 
this it is obvious that the quality of the coal is a factor to 
be taken into consideration, as the value of F will vary 
with it for any given load; hence, for safety, a chimney 
should be designed to deal with the worst coal that is 
ever likely to be burnt in the furnaces. There must 
be, of course, a certain amount of friction between the 
escaping gases and the lining of the chimney, and this has 
been estimated to result in a layer of gas approximately 
2in. thick adhering to the sides, and therefore appreciably 
reducing the effective area to a value below that of 


the actual area. The formula EA =- A- 06V A is 
used for determining the effective area, A, the actual arca 
in square feet having been found as above. Another 
useful formula is that due to Christie. It is handy for 
determining the maximum horse-power of plant that 
any given chimney is capable of providing draught for, and 
is based upon the assumption that Alb. of coal are consumed 
per horse-power hour. Using the same notationas previously, 
iv is as follows: H.P. 324 A JH. 

It is common knowledge that a draught that will suffice 
for the proper combustion of one kind of coal may be quite 
inadequate for another ; hence it follows that the sort of coal 
most likely to be ueed enters into the question of height as 
well as that of area. Good bituminous coal requires the 
least draught, and therefore the lowest chimney, and small 
anthracite may be taken as the other extreme. Nothing 
under 70ft. in height is of much value with natural draught, 
even for a very small plant burning the best bituminous 
coal, and it is better by far to err upon the side of unnecessary 
height, as this allows more scope for forcing and in the 
variety of coal that may be used. 

In the actual shape and building details of the chimney 
there is much to be considered. The nature of the materials 
of which it is to be composed, either brickwork or steel, 
its foundations, shape, stability as regards wind pressure, 
and other details, all of great interest and importance, 
enter into the question. In this country the brick chimney 
is by far the commonest, but in America both the stayed 
and self-supporting steel type are very much in vogue. 
They are each cheaper than a brick chimney in capital cost, 
but having to be repainted once a year to save deterioration 
through corrosion, add an amount to maintenance that in 
small plants is somewhat heavy and disproportionate, A 
well-built brick chimney requires no repairs for years, and 
then only such as are of a trifling nature; consequently, 
it is preferred by many despite its capital cost and the 


commonly used, and is as follows: A = ; where 
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fact that the steel shaft is slightly more efficient, owing to | The inner firebrick lining may be Ain. thick for the first 


the entire absence of the leakage that is always going on 
through the pores of bricks and mortar. If, however, con- 
siderations of capital cost must outweigh those of revenue, 
the firebrick-lined steel chimney is the thing; the unlined 
variety need not be considered, as owing to radiation it is 
inefficient in the extreme. 

There are two kinds of these stacke, self-supporting and 
stayed ; the former is preferable from the point of view of 
appearance, and is, indeed, the only type that can be used 
for large work owing to staying difficulties, but it costs 
rather more than the latter variety, having to be much 
more substantial in every way. The stayed form is 
generally used in small power plants, being very cheap as 
compared with a brick shaft, and giving equally as good 
results if brick linod. It is built of iron or steel in cylin- 
drical sections, which are usually lapped and riveted, 
although sometimes butted with a covering piece riveted 
on. The foot of the chimney is bolted to a heavy ring 
placed upon a substantial brick base, generally as high as 
the building, and this forms the first stege of the shaft. 
Wire guy ropes, usually four in number, are taken off some 
three-quarters of the way up by means of a ring provided 
with hooks or suitable attachments, and fastened through 
turnbuckles to bolts sunk well into the building structure. 

The design of a brick chimney is a much more compli- 
cated matter than that of its steel prototype, for here 
various external and internal shapes are possible, whereas 
the cylindrical is the only form that the latter can be 
adapted to. Althougb, perhaps, the hexagonal chimney 
presents the most pleasing appearance, for a given area it 
has a smaller capacity than a circular one, and, in addition, 
exposes more surface to the overturning power of the wind. 
It is not, however, so bad in either of these respects as the 
square chimney, the internal corners of which introduce 
considerable resistance to the outflowing gases, and the flat 
external faces a comparatively large area to be acted on by 
the wind. This overturning force is naturally one that has 
to be taken into full consideration, and, with a given wind 
pressure, it will, of course, vary with the shape of the 
shaft, whether round, hexagonal, or square. For this 
reason, a certain relation must exiat between the height, 
width, shape, and weight of a chimney; and given these 
three former, the latter may be fouud by the following 
formula. Where C = a constant for the various shapes— 
28 in the case of round, 35 octagonal, and 56 for a square 
chimney—H = height in feet, D = average diameter, B = 
breadth of base, and W = weight in pounds, W = OR. 
The proper proportioning of the foundations of a shaft is 
of the greatest importance, as its future welfare largely 
depends upon this. All proceedings must be based upon a 
thorough knowledge of the bearing power of the soil, 
which varies much with its nature. Usual practice defines 
the safe weight per square foot at one ton for soft clay and 
two tons for stiff clay or lightly packed sand; but if the 
soil is at all marshy, efficient piling must be resorted to. 

The external diameter at the base of a brick chimney 
she uld not be less than one-tenth of its height, and the 
batter or taper usually allowed is from gin. to lin. on 
each side. The internal diameter should not vary appreci- 
ably from base to top, and the firebrick lining that is 
always provided is bailt up straight with no batter, thus 
leaving an air-space between it and the outside wall. This 
lining generally extends from two-thirds. to three-quarters 
of the total height, although in cases it is carried to the 
top. In the event of two flues entering a chimney at 
different sides, it is always desirable to build a feather or 
mid-wall between them to about a quarter of the height, 
so that the gases from each have a separate path to start 
with. If this is not done, they are liable to baffle each 
other as they emerge from the flues, and this may cause a 
considerable diminution in the efficiency of the chimney. 

The usual thicknesses for the outer shell of a brick shaft 
are as follows: shaft up to 3ft. internal diameter at top— 
4in. for first 10ft. downwards, after this an increase of 4in. 
at every 25ft.; shaft over 3ft. and not more than 5ft. 
internal diameter at top—8in. to start with, increasing by 
4in. for every 25ft. downwards ; shaft over 5ft. internal 
diameter at top—12in. to start with, and same increase. 


20ft. or so, increasing by 4in. at every 10ft. downwards. 


FORTHCOMING EVENTS. 


FrIpAY, Marca 10, 

Institution of Eleetrical Engineers (Manchester Section).— 
At 7 p. m., annual din ner. 

Royal Institution. — At 9 p. m., The Structure of the Atom, by 
Prof. J. J. Thomson. 

SATURDAY, Marca 11. 

Junior Institution of Eagineers.—At 3 p. m., visit to the New 
Ritz Hotel, Piccadilly, to inspect the ''cage skeleton system” of 
cous ‘ractions! engineering. 

Birmingham Electric Club. — At 7 p. m., Electric Lifting 
Machinery," by Mr. E. O. R. Ma ks. 

Royal Institution.—At 3 p.m., ''E'ectrical Properties of Radio- 
active Substances," by Prof. J. J. Thomson. 
Institution of Electrical Eagineers (Students Section) —At 
2.15 p. m., visit to Meesrs, D. Napier and Sons’ works, Acton Vale. 

MonpAv, Marcu 13, 

Institution of Mechanical Eogineers (Graduates’ Section) — 
»The Type of L;comotive test Suited to Heavy Express Trains,” 
by Mr. J. R. B-. zin. 

Society of Arts.—AtB8 p. m., Telephony, by Mr. H. L. Webb 
(Cantor Lesture I.). 

Tuxs DAV. Marcu 14, 

Institution of Electrical Engineers (Glasgow Section).—At 
8 p. m., Earthing by Mr. W. W. Lackie (a 1j urned d-ecussion’, 

Institution of Electrical Engineers (Manchester Section).— 
Av7.30 p. w., Low-Tension Thermal Out · oute by Piof, Schwartz 
and Mr. W. H. N. James. | 

Institution of Civii Engineers.—At 8 p.m., ‘Shipbuilding for the 
Navy," by Lord Brassey. 

WEDNESDAY, MARCH 16. 

Institution of Civil Engineers.—At 2. 30 p. m., students’ visit to 
the sewage works at Sutton, Surrey. Traian from Victoria Station, 
L. B. and 8.0. Railway, 1.45 p in. 

Institution of Electrical Engineers (Birmingham Sectien).— 
At 7.45 p. m., Commutation in a Four-Pole Ma.hine," by Mr. 
J. K. Oattarson-Smith ; and No es on Heating and Sparking 
Limite in Variable Speed Motore," by Mr. A. H. Bate. 

Chemical Soctety.—At 5.50 p. m., general meeting. 

Royal Meteorological Soclety.— At 7. 30 p. m., The Growth of 
Iastrumental M. teorology, by the President. 

Institution of Electrical Engineers (Students Section), —At 
7.50 p. m., E. eotrical Pyrometry," by Mr. P. L. Weir. 

THURSDAY, Marcu 16. 

Instítutien of Electrical Engineers (Leeds Section) — At 
1.15 p.m., ''Powei Gas," by De. F. H. Bowman. 

Institution of Electrical Engineers (Students' Section). —At 
7.50 p. m., enoual dinner at the Hoibora Restaurant, 

National Pbysical Laboratory.—At 5.30 p.m., annual general 
meeting at Bushy House, Teddington. 

Fripay, Marca 17, 

Institution of Mechanical Engineers —At 8 p. m., First Report 
to the Steam. Eogine Reseach Oommittse," by Prof. D. 8. Capper. 

Institution of Electrical cors (Manchester Students’ 
Seotion).—At 7.50 p.m., ‘‘ High-Tension Switchgear,” by Mr. 
O. R. St. John. 

SATURDAY, MARC 18. 

Institution of Electiical Engineers (Manchester Students’ 

Seotion).—At 6.50 p. m., annual dinner. 


Institution of Civil Eagineers.—On March 22, at 7 p. m., annual 
dinner at Merchant Taylors’ Hell. Sir Guilford Molesworth, 
president, in the chair. The thirteenth ‘‘James Forrest " lecture 
will be delivered by Colonel R. E. B. Orompton, R. E., O. B., on 
Monday, April 10, at 8 p.m., the subject being Unsolved 
Problems in Electrical Eogineering.” 

Royal Meteorological Society.—An exhibition of meteorological 
in strumeats is to be held by this society at the hall of the 
Iastitution of Oivil Engineers, from March 14 to 17. A brief 
descriptive address will be given each afternoon at 3.30. 


APPOINTMENTS VACANT. 


First Assistant Electrical Engineer, City of Wakefield. Salary, 
£150 per annum, Applications by March 14. See advertisement in 
last issue, 

Switchboard Attendant, Wrexham. 
per week. 

Chief Electrical Engineer, Bermondsey Borough Council. 

Chief Draughtaman, Bombiy, Baroda, and Central Iodia Railway 
Ocmpsny (carriage and wagon depertment). Salary, Rs.250, rising 
to Rs.300 per calendar month. Particulars may be obtained from 
Mr. T. W. Wood, secretary, Gloucester House, Bishopegate- street 
Without, London, E.C. Applications by March 22. 


Commencing talary, 254. 
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TRADE NOTICES AND NOVELTIES. 


Witton Motors. 


Tae General Electric Company, Limited, 71, Q 1een Victoria- 
street, London, E.C., have just issued a new edition of their 
catalogue of continuous-current motors. These motors have, 
wə understand, been entirely remodelled, and have a high rate 
of effisiency. The firm's works at Witton, Birmingham, where 
they are made, is now thoroughly equipped for turning them 
out in large quantities. The list is illustrated, and gives par- 
ticulars of the open-protected, semi-enclosed, enclosed-venti- 
lated, and totally-enclosed types; also of crane rated motors, 
back-gaared motors, etc. Our illustration represents the first- 


RANE A 


Witton Open Protected Type Motor. 


mentioned type. All parts are made to gauge and strictly 
interchangeable. Spares cin therefore be supplied quickly 
whenever necessary. The design of the bearings is such that 
the motors can be fixed on a horizontal base, a vertical wall, or 
overhead. We note that the measurements are given both in 
Inches and centimetres, and the weights in pounds and kilos. 
The approximate power required to drive various classes of 
machinery is also given— fact which should be appreciated, 
espccially by users of small motors. At the end of the list an 
illustration is given showing ** Witton" motors being fitted to 
winches for Temperley transporter towers destined for the 
Admiralty floating coal depó: stationed at Portsmouth. 


New Lampholder. 

We are indebted to Messrs. Baxendale and Co., Miller-street 
Works, Manchester, for particulars and sample of a new cord- 
grip lampholder called the Thikflex," which is being intro- 
duced by them. Referring to the accompanying illustration of 
its several componen's, it will be seen that the case of this 
holder is in two parts. These screw together, and interlock 
the cord grip, china interior, and terminals with each other, so 
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that it is impossible for them to be twisted, or become detached 
in any way whatever. The china interior, also in two parts, is 
80 constructed that when put together the terminals, which are 
not permanently fixed to the china, are held quite firmly in 
position, and are entirely insulated from each other and from 
the case, no me:al being exposed beyond the plungers them- 
selves. Moreover, the terminals being separate parts, are 
easily wired. When the holder is wired and made up, the 
cord grip cannot possibly be twisted, and retains such a firm 
hold on the flexible that all strain is taken off the connections. 
The size of the cord grip allows a large variation in adjustment 
for different thicknesses of flexibles. These various points, it is 
claimed, go to make up a first-class, substantial, and efficient 
English-made cord-grip holder, particularly suited for factories, 
workshops, cotton and woollen mills, where rough usage or 
other severe conditions have to be encountered. Personally, 
we think the design is one which will fiad ready favour, since it 
obviously combines several excellent features. 
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Nernst Lamps. 

The latest catalogue of Nernst lamps issued by the E'ectrical 
Company, Limited, 121-125, Charing Oross-road, London, 
W.C., includes particulars of several recent improvements. A 
new pattern multiple Nernst lamp is shown on P 10. This is 
a combination of three lamps in one watertight fitting, suitable 
for outdoor use, and is desigacd to replace the arc lamp where 
an even distribution of the light is required. The light ranges 
between 60 c.p. and 820 c.p., according to circuit, and whether 
the three burners, Luna or A type, are switched on 
separately or together. Oa p. 14 a new type D is 
illustrated, which is similar in appearance to the firms B 
pattern, and, like it, will fit ordinary B C or screw holders. 
Being of high 1 luminating power, this lamp is eminently adapted 
for street-lighting purposes when enclosed in a lantern. 
Improvements in reflactors for B' type Nernst lamps are 
illustrated on p. 21. These reflectors are recommended for 
indoor use, being of very neat design. We note that progress 
has also been made with Express Nernst lamp fittings and 
electroliers. The incandescent lamps comb:ned with these serve 
to give light immediately the lamps are switched on, being cut 
out automatically as soon as the Nernst filament is alight. 


New “Twinkling Socket.” 

Advertising by means of an effective electric sign has been 
handicapped up to the present time by the high initial cost of 
an installation suitable for this purpose, due to the expensive 
automatic awitches and large amount of wiring involved. To 
obviate the necessity for special installation the Electrical 
Company, Limited, 121-125, Charing Oross-road, London, 
W.C., have, we understand, lately put on the market a device 
which they call a ‘‘ Twinkling Socket." This special socket is 
one that can be fixed into an ordinary lampholder, and can be used 
for incandescent lamps of 10 c.p. or 16 c.p. and 110 or 220 volts. 
Ic is devised so that when the current is switched on the lamp 
is cut in and out quickly and continuously at regular intervals. 
If the sign be fitted with a number of these sockets a most 
effective result is obtained, it is claimed, each lamp being out 
in and out independently, the effect being that the whole sign 
appears to be twinkling or flickering. 


Asbestos Strip. m. 

We note that the United Asbestos Company, Limited, Dock 
House, Billiter-street, E. C., are supplying a special kind of 
asbestos in the form of a thia strip for insulating the sections of 
electric car rheostats. It is called Salamander insulating 
strip. 

: Catalogues, etc., Received. 

Repuction GEAR -A list issued by Messrs. J. S. Fairfax 
and C»., 37 and 39, Essex-street, S:rand, London, W. C., 
describes the firm’s new types of redaction gear to drive direotly 
from a motor shaft at one of six different ratlos; pulley shafts 
cf two, three, or four pulleys, equal in diameter, each revolving 
at a different forward or reverse speed to its neighbour ; and a 
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compact pulley block convertible to a self-sustaining hand 
crane. à 


Rotter BEARINJGdS.— A list recently issued by the Empire 
R ller-Baarings Company, Limited, 15, Victorla-street, West- 
minster, S.W., includes illustrations and particulars of the 
firm's speciality ; also a list of the railways and tramways on 
which their bearings are now in use. 


IxsECTORS.—TThe latest descriptive list of injectors issued by 
Messrs. Holden and Brooke, Limited, Sirius Works, West 
Gorton, Manchester, includes information to assist the user in 
selecting the right siz3 of injector required, the conditions 
governing this selection being set forth. 


Suir INsTALLATIONS,-— From Messrs. J. H. Holmes and Oo., 
Newcastle-on-Tyne, we have received an up-to-date list of the 
ship and yacht lighting installations carried out by them. It 
serves to convey an idea of the immense amount of experience 
which the firm have had in this special class of work. 
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NOTES ON SOME EFFECTS IN THREE-PHASE |a few more facts to our knowledge of polyphase working 


WORKING.* 
BY W. M. THORNTON, D S6, MEMBER 
81. INFLUENCE OF CABLES ON TRANSMITTED WAVE-Forms. 


The behaviour of a polyphase electrical transmission system 
under working conditions presents many interesting problems. 
Through the kindness of the Newcastle-on-Tyne Electric Supply 
Company, I am able to give the results of some investigations 
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with the oscillograph which were undertaken with the object 
of deciding, for this particular system, a few questions of import- 
ance in the regular working of the plant. The interest of the 
curves lies in the fact that they were taken under working 
conditions, in the absence of any abnormal phenomena, in the 
comparisons between different machines, and in the addition of 


* Paper read before the Newcastle Local Section of the Institution of 
Electrical Engineers, Feb. 27. l 


on a large scale. The tests were suggested by Mr. H. C. Leake 
and Mr. W. B. Woodhouse, and all the details were in their 
hands throughout. They were taken in three sete—-in 
December, 1901, March, 1902, and July, 1903. 

From the curves recorded I havo selected those which 
throw light upon points of moro than local interest. For 
example, it was desired to know whether the wave-forms at 
the sub-station were distorted by tho mains. Fig. 1 is the 
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Fics. 1 To 8. — Voltage Wave Forms of Three-Phase Machines, R. M. S. Value of ea h Wave 5,500 Volts. 


voltage on open circuit of a General Electric (U. S. A.) 5,500-volt: 
750-kw. three-phase generator taken at the Neptune Bank 
power-house. Fig. 2 is the same wave at Manors sub-station, a- 
length of three miles of three-core cable intervening. Analysis 
of the first curve shows that there is present a strong 
oth harmonic. This machine has one slot per pole per phase, 
and, as is well known, six slots per perlod give rise to 5th and: 
7th harmonics in the voltage. Here the former predominates. 
It is clear from the second curve that there is little distortion: 
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by the capacity of the cables; the tops of the waves are slightly 
more pointed, but there is no fear in this case of trouble 
arising from resonance. 
$2. INFLUENCE or SyNcHRONoUs Motor Loap Upon 
WaveE-Form. 

There is, however, the possibility of danger arising from the 
tyochronous motor waves if they have strong harmonics. 
Fig. 5 is taken from a 500-kw. motor-generator set at Manors, 
driven from the direct-current side as a three-phase generator 
on open circuit, and is typical of all the motors in the system. 


1500 KW. PARSONS TURBO-GENERATOR. 


alternating-current side, the ripples are smoothed out. In 
Carve 6 the superposition of 5th and 13th is clearly seen. 
Another proof that the ripples came from the reaction of the 
synchronous circuit is that they appeared to run up and down 
the curve in time with the engine driving the generator. If 
they had arisen from this machine they would have been fixed, 
but sinoe its phase is swinging slightly, by reason of the engine 
irregularity, with respect to the circuit voltage, they move 
along the wave, the amount of movement indicating precisely 
the range of the relative phase-swing between generator and 
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The machine has two slots per pole per phase, causing a well- 
marked 15th harmonic. The generator curve (Fig. 4) is the 
power-house wave of the same machine as in Fig. 1, but now 
ranniog on a synchronous motor load at Manors. Although in 
this generator the 5th harmonic is most pronounced, the voltage 
appears with a 15th prominent, more marked, in fact, than on 
the motor, an effect possibly due to the mains, but more likely 
to the double-frequency phenomena explained in the next 
section. In Fig. 5, which is the 'bus-bar voltage at the sub- 
station when one synchronous motor is running light from the 


motor. The visible motion is slight on account of the small 
scale of the curves, or this would be a suitable method of 
measuring phase displacement between machines, either motors 
or generators, io parallel, haviog somewhat different wave- 
forms, by observing only the 'bus-bar voltage. In Fig. 5 the 
tips of the curves waved to and fro in time with the engine. 
The relative movement of the machines in this case oorre 
sponds to 17deg. of phase, the mechanical movement depend- 
ing on the diameter and number of poles on the rotor of each 
machine. 
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Even when several generators are in parallel, as in Figs. 7 
and 8, the motor harmonic is able to make itself felt at the 
power-house, though less so as the number of machines is 
Increased. 

A still better example is the reaction upon a Parsons turbo- 
generator. This machine gives a very fine curve (Fig. 9) 
on open circuit. It has, however, two slots per pole per phase, 
and the 13th harmonic is now just visible in the generator wave. 
Oo a water resistance (a circular brick tank, into which 
dipped three iron plates forming the inside surface of a sym- 
metrical clover-leaf pattern, rigidly connected and raised or 
lowered together by a single pulley), there i8 some distortion, 
which increases with load (Figs. 10 and 11). In this case, 
however, it is the 11th harmonic which appeare, suggesting that 
the occurrence of either harmonic is a question of armature 
reaction. Fig. 12 shows the wave-form of this machine on a 
synchronous motor load, and there is now a pronounced 135th 
harmonic. Thecurrent is full of a 25rd harmonic. This cannot 
readily be seen in the voltage, but a wave (Curve 16) may be 
built up of a fundamental 13th and 23rd, which approximates 
in wave-form to that of Fig. 12. As the load increases the 
higher harmonics predominate (Fig. 14). 

That these high ripples do ‘not entirely arise from double- 
frequency effect of armature current reaction may be seen 
from Fig. 15, taken from a 1,500-kw. Parsons turbine Brown 
Boveri generator set on open circuit, the machine having four 
alots per pole per phase. In this curve a 23rd can be counted. 
When the machine is on load there is a slight change in the 
voltage wave, but the current shows the 25rd harmonic much 
more clearly (Fig. 16). 


(To be continued.) 


PERSONAL. 


Elsewhere in this isene will be found a reference to Mr, W. A. 
Ohamen's resignation of the position of chief engineer and manager 
to the Glasgow Oorporation electricity depsrtment in order to take up 
larger responsibilities in connestion with power distribution schemes. 
At a meeting of the Electricity Oommittee held on 7th inst., Mr. 
Leckie, Mr. Ohamen’s chief assistant, was unanimously recommended 
for promotion to the post of chief engineer and manager, Mr. Pege, 
the stations superintendent, being recommended for promotion to the 
post of chief assistant. The salary recommended for Mr. Lackie is 
£800 per annum, rising to £1,000, and for Mr. Page £500, rising to 
£600. These recommendations are, of course, subject to confirmation 
by the Town Oouncil on the 16th inst. Mr. Oharles A. King, 
permanent-way engineer of the Glasgow tramways. has been appointed 
to a similar position on the Metropolitan District Railway. 

Mr. Duncan McLennan, of Glasgow, has been assistant mains super- 
intendent to the Corporation of Greenock. 

Mr. W. W. Alston, assistant engineer to the Bermondsey electricity 
and destructor department, has been appointed chief assistant engineer 
to the Weet Bromwich electricity works. 

We have received the following particulars of a wedding : '' Leigh. 
Humbert—On the Ist inst. at St. John's Ohurch, Stanmore, by the 
Rector of Stanmore, Mr. Frederick A. Oortez Leigh, of the firm of 
Messrs. Lacey, Sillar, and Leigh, to Dorothy, only daughter of the late 
Sidney Humbert, of Watford.” 

The special committee of the Exeter City Council have reported aa 
follows: ‘The committee, after careful enquiry, are fully satisfied 
with the competency of Mr. Munro as an electrical engineer, and are 
of opinion that the electrical engineer should have charge of all the 
works in connection with the electric light undertaking, including 
mains, and of the electrical equipment in connection with the 
sail in di 

The Dover Town Council have granted a number of increases to the 
staff of the electricity department. 

We understand that Mr. Theodore Partington, electrical engineer at 
Pemberton, has resigned. 

The Dewsbury Town Council have decided to increase the salary of 
Mr, A. P. Dryburgh, assistant electrical engineer at the electricity 
works, from £150 to £170 per year as from April 1 next. 

Mr. W. H. Vinoent, borough electrical engineer, Bermondeey, has 


resigned. 
Mr. Rycroft has been appointed chief assistant electrical engineer, 
n A Margary mains superintendent, to the Islington Borough 
ouncil. 
Mr. Ernest Hatton, general manager of the Salford Corporation 


' tramways, has been appointed toa similar position at Newcastle.on- 


Tyne. 

The Weet Ham Council have increased the salary of the tramways 
manager (Mr. H. E. Blain) by £50, with a farther increase in August 
next of £50 and a eecond increase in February, 1906, of a farther £50. 
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Jotnt-Boxes, zrc. — From Messrs. G. Clark and Sons, Limited, 
Shipley, Yorks, we have a oopy of their new catalogue of joint 
and disconnecting boxes and fittings, feeder pillars, etc., in 
which the designs of the various items included are clearly 


described and illustrated. Particulars are included of the 


firm's cable-jointers’ collapsible tents, of which, we under- 
3 they have supplied a large number to all parts of the 
wor 


LEGAL INTELLIGENCE. 


“TUBE” VIBRATION. 


Before Mr. Justice Lawrance and a special jury, the case of Stock- 
ton and others v. the Great Northern and City Eleotrio Railway 
Compavy was commenced in the King's Bench Division on Tuesday. 

Mr. Rawlinson, K.C., explained that the plaintiffs were three 
daughters of the late Mr. O'Brien, who took the house No. 20, High- 
bury-crescent, in 1895, upon a 28 years’ repairing lease, determinable 
at the end of 7 or 14 years, e built a stable, and altogether 
spent £1,300 on the house before taking possession. When the 
defendant company's tube was constructed, serious cracks in the wall 
occurred as the result, it is alleged, of subsidences of the soil. The 
damage continued to increase until the premises were declared unsafe 
at the end of 1903. Mr. O'Brien died in April, 1903, and his family 
were afterwards obliged to leave the house, which became unin- 
habitable. The premises were reinstated at a cost of £1,267, but the 
cracks soon reappesred. In addition to this the plaintiffs cleimed 
£460, the cost of the forced removal, £225 for depreciation, £2120 for 
drainage, and the amount of other losses, 

Mr. H. G. Deacon, a civil engineer, of Westminster, deposed that 
the damage done to the house was such as could be caused only by 
subsidence from a tube railway or an earthquake. 

Mr. Lankester, for the defendant company, suggested that all 
houses in this district were affected by a common general movement of 
the subsoil, wholly irrespective of the tube railway. 

After expert testimony and evidence as to fact had been given, it 
was M that the jury should view the house before the hearing was 
resum 

The company, it may be mentioned, had made an offer of £400. 


JANDUS ARC LAMP AND ELECTRIC COMPANY v. ARC 
LAMPS, LIMITED. 


In delivering judgment, as reported in our last week's issue, Mr. 
Justice Kekewich ted an janction, and refused to suspend 
its operation pending an appeal by the defendants. From this 
refusal the defendants appealed, alleging that the in junction would 
ruin their business, and that even if they should be ultimately 
successful in their appeal on the merits, they would be without any 
redress for the ip jury. 

The Court, which consisted of Lord Justice Vaughan Williams and 
Lord Justice Stirling, made an order suspending the operation of the 
irjanction pending the appeal, on the terms of the defendants being 
treated as licensees of the punan patent. The defendants to under- 
tako to keep an account of their sales, and the plaintiffs to undertake 
to return any moneys received by them from the defendants in the 
event of the defendants being successful in their appeal. The order to 
be without prejadioe to any rights. 

Lord Justice Vaughan Williams intimated that it would be 
right that a similar arrangement should be made in the event of an 
appeal to the House of Lords. 


TRAMS AND FOG. 


In the Keighley County Court last week the Oorporation were the 
de‘cndants in an action brought by James Ellison Haggas, manu- 
5 of Iugrow, who claimed £15. 7s. for damages to his 

rougham. 

Mr. Watson explained that the plaintiffs wife and children were 
being driven from Ingrow to Keighley last November, and the coach- 
man and plaintiff's wife were taking every precaution, on account of 
the dense fog, to avoid any accident. The coachman had the lempe 
lighted and was driving st a walking pace, while Mrs, H was on 
the watch, with her head out of the carriage window. The lady heard 
a tramoar approaching in the rear, the driver clanging his bell, and 
after instructing the coachman to drive to the side of the 
roadway, called out to the car driver to stop. There appeared 
to be no notice taken of the ory, and the oar crashed 
into the offside hind wheel of the brougham and caused the 
at rac sealing for. He submitted "m - i end was neve 

ilty of negligence in three respects: (1) that he did not keep a 
sufficient look out; (8) that he wes travelling too fast, considering the 
dense fog ; and (3) that although he admitted the next day to Mr. 
Haggas that he heard Mrs, Haggas call out, he did not comply with 
the request. The special defence was that the driver and conductor 
complied with all the ordinary requirements prescribed by the by-laws 
by running at a speed not exceeding nine miles an hour, that the 
driver continuously rang his bell and had the lampe of his car lighted, 
and that the collision occurred by reason of the plaintiff's coachman 
not causing his vehicle to be removed with reasonable dispatoh so as 
not to obetruct the tramoar. Plaintiff's counsel admitted that the oar 
might not be travelling more than three or four miles an hour, but 
contended that in the circumstances that rate was cxoeedingly 
rapid ; and he farther contended that even if the coachman was not 
using reasonable dispatch in getting out of the way, the Oorporation 
were not entitled to run into the brongham. 

After hearing evidence on both sides, His Henour said the case was 
a very interesting and somewhat difficult one. He knew of no autho- 
rity as to how people were bound to behave in a fog. He did not see 
any evidence of neglect on the part of the plaintiff's coachman. When 
a person was ina fog he might, without any negligence of his own, 
lose his way. The coschman seemed to think that he was near the 
kerb, and if he thought it right to stop and find out he was perfectly 


justified. There would be no negligence in taking that care. Defen- 


dants contended that the coachman should have heard the bell, but 
Mrs, Haggas with her head out of the window did not hear it until 
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she spok to the coschman. Was there negligence on the part of 
the driver? Tae man was driving carefully and in accordance with the 
wishes of his employers. I: was said that the car must move, but 
he was not quite sure that that was true. It was very annoying when 
gciog by rai: to fiad one’s-self stopped for half an hour, but if the fog 
were bad enough that wis the course taken by an engine driver. He 
thought tbat under the prevailing conditions the driver ouzht to have 
either called his conductor to walk slowly ia front of him or some 
S'eps ougbt to hav» been t:ken so ad to run the car without danger. 
He did not blame the drive-, but in hi: jadgmeut it was not right or 
lawfal to drive through a fog at such a pace that he could not stop 
between the time of seeing a thing in front and running into it. He 
therefore gave a verdict for the plaintiff for the amount claimed. 

e were given on the higher scale, and leave to appeal was 
granted. 


COMPANIES' MEETINGS AND REPORTS 


METROPOLITAN ELECTRIC SUPPLY. 


The report for the year ending Doc. 31, 1934, states that the 
goss revenue for the year amounted to £306,540. 15s. 3d., as com- 
pa ed with £281,422. 53, 81. in 1903, being an inc-esse of £25 118. 
93. 7d. The coet of generation, which in 19903 was £98 592. 105. 8d., 
amounte] in 1904 to £86,140. 14s. Id., or a decrease of £12,451. 
16. 7d. The directors are of opinion that it would be advantageous to 
sub-divide the existing £10 ordinary shares into £5 shares. and an 
extraordinary general meeting will be held immediately after the 
ordinary meetiug to consider, and, if thought fit, to pass, resolutions 
authorising this to be done, and also to double the number of votes 
attaching to preference shares, in order to preserve the relative 
voting power between the ordinary and the preference shareholders, 
The balance at the credit of the revenue account, before pro- 
viding for depreciation, is £176,857. 5s. 6d. The directors have set 
aside £20,020 as an addition to the depreciation and reserve fund, 
which, with the special additions referred to in paragraphe 4 and 5, 
now amounts to £216 355. 5e. 5d., carrying to the credit of the net 
revenue account the sum of £156,837. 53. 64. This sum, with 
the balance brought forward from last account and other receip's, 
makes a total of £170,982. 7a. 11d., of which, after deducting interest 
on debenture stocks and loans, dividend on preference shares and 
other charges, including interest paid to the Borough Council of 
St. Mary'ebone under the agreement referred to, there remains a 
balances of £108,157. 9s. 53. An interim dividend of 9a. per share 
(being at the rate of 9 per cent. per annum) on the ordinary share 
capitel, amounting to £45,000, was paid on Aug. 9, and the directors 
recommend that a farther dividend of lle. per share (being at the 
rate of 11 per cent. per annum) on such shares be now paid, making 
a total distribution for the year of 20s. per share, or 10 per cent. 
This will absorb a farther sum of £55,000, and leave a balance of 
£8,157. 9s. 5d. to be carried forward to the next account. The total 
number of 8-c.p. lamps connected at the end of 1903 was 912,000, 
being au increase of 89,000 during the yea", The present number 
connected is 930,000. 


NORTHERN COUNTIES ELECTRICITY SUPPLY. 


The report for the year ending Deo. 31, to be presented at the fourth 
annual ordinary general meeting on the 10th inst., states that the work 
done shows a substantial increase on the previous year. The units 
sold totalled 986,873, against 344,781 for the previous year, and the 
gross receipts for current amounted to £12,280. 12s. 2d., against 
£4 979. 28. 1d. Ia ordei: to promote the more economical distribu ‘ion 
of current and prev2nt the overlapping of interests in various areas in 
Northumberland, an arrangement has been made for the working and 
developing by the Newoastle upon-Tyne Electric Supply Company, 
Limited, of certain undertakings consisting of Whitley, Monkseaton, 
Eirsdon, and Seghill The revenue account, after an apportionment 
of charges between construction and revenue accounts, shows a credit 
balance for the year of £4,337. 11s. 5d. Adding balance from last 
year, £1,000. 12s, 41., a sum of £5,388 3:. 93. remaine, which the 
directors recommend shall be disposed of thus: interim dividend 
already paid at the rate of 5 per cent. per annum, less income tax, 
£1,602. 2s. 10d. ; final dividend at the same rate, less income tar, 
£1,649. 43, 6d.; amount to reserve account, £1 500; preliminary 
expenses written off, S580; carrying forward £256. 16s. 5d. The 
money market being more favourable, it is proposed during the 
nnancisl year now entered upon to offer the debentures, or a certain 
po:tion of them, to the shareholders at a fair rate of interest, as also 
the balance of the last issue of shares not yet taken up (14,537 in 
number). 


COUNTY OF LONDON ELECTRIC SUPPLY. 


The report for the y:ar ended Dec. 31, to be presented at the 
eleventh ordinary general meeting of the Company on the 16th inst., 
states that the revenue, including a balance from last account of 
£5 255. 7s., totale £90,634. From this have to be deducted (a) 
interest on the firs‘ and second debenture stock, £32,297. 68. 2d.; 
(^) interim dividend on 30,000 6 per cent. pr:ference shares for half- 
year ended Jane 30, 1904, less income tax, £8,568. 15s.; (c) interim 
dividend on 40,000 ordinary shares at 4 par cent. per annum for half. 
year ended June 30, 1904 less income tax, £7,616. 133. d.; (d) 
amount carried to reserve for depreciation, repairs, renewals, etc., 
£19,150 ; leaving for further distribution £22 901. 15s. 8d. Out of 
this sum the directors now recommend: (a) that payment of the interim 
dividend on the 30,000 6 per cent. preference shares for the half-year 


ended Jone 30, 1904, less income tax, be confirmed; (b) that payment 
of the interim dividend on the 40,000 ordinary shares, st the rate of 
4 per cent. per annum, for the half-year ended Jane 30, 1904, less 
income tax. te confirmed ; (c) that a further dividend on the 30,000 
6 per cent. preference shares tor the half-year ended Dec. 51. 1904, less 
income taz, be declared; and (d) that a further dividend on the 40,000 
ordinary shares for the half-year ended Dec. 31, 1924, at the rate of 
5 per cent. per annum, less income tax, be declared, and that the said 
dividends be paid to all proprietors registered on March 3, 1905. This 
will absorb £18,050, and leave a balance of £4,851. 15s. 8d. to be 
carried forward. 


OXFORD ELECTRIC. 


The report of this Company for 1904 ahows a profit (including £830 
brought forward from last year) of £11,803. After providing £2,050 
for debenture and other interest, aud writing off £608 on account of 
hire - purchase installations, the balance available for dividend is £9,144, 
The directors propose to pay a dividend at the rate of 7 per cent. per 
annum on the ehare capital ranking for dividend (whereof 24 per cent. 
was paid in September last), adding £2,470 to reserve and renewal of 
pent account (which will then amount to £8,500), leaving £898 to 

e carried forward. It is estimated that at Dec. 31 last there was the 
equivalent of over 65,000 8-o.p. lampe conpested to the mains. The 
number of Bosrd of Trade units sold during 1904 was 15 per cent. 
larger than in the previous year. The new capital has been expended 
principally in erecting additional buildings for new machinery to meet 
the increased demand for current, in providing three transformers, and 
extending the supply mains in Banbury, Woodstock, Ifflay and South 
Parks road, and St. Olement’s and Walton atreets. 


SOUTH LONDON ELECTRIC SUPPLY. 


The report of this Company for 1994, to be submitted at the meet- 
ing to-day, states that, after makiog s full allowance for depreciation 
and prelimiosry expenses, the net balance is £21,884, from which 
must be deducted interest on borrowed capital, which absorbed £2,437, 
leaving a balance of £19,446. The directors now recommend a 
dividend at the rate of 4 per cent. on the ordinary shares, carrying 
forward £6,447. The number of lampe of 8 o. p. connected on Dec. 31, 
1904, was 107,000, being an increase during the year of 15,098 lampe, 
while applications were in hand for a further 4, 200 lamps. Ia acoord- 
ance with the information given to the shareholders at the laet annual 
meeting an issue of £50,000 debenture bonds was made in January of 
last year, the objest being to pay off temporary loans and provide 
capital for necessary extension of mains and plant. The total number 
of units sold in 1904 was 9,205,542, an increase for the year of 
4,599,861 unite. 


HOVE ELECTRIC LIGHTING. 


The report fir the year ending Dec. 31, to bs presented on the 16th 
inst., states that the net profits have increased, notwithstanding an 
ind fforent sesson at Hove, from £11,215 iu 1903 to £11,807 in 1904. 
With the balance brought forward from last year, and deduoting 
debenture interest, other charges, and the interim dividend at the 
rate of 7 per cent. per annum, paid in O>stober last, there remains a 
balance of £7,470. 18s. Id. to the credit of net revenue account. The 
directors p-opose to placs £3,000 to the reserve fund, which will thus 
be increased to £35,326, 123., to declare a dividend, payable on April 15 
next, at the rate of 10 per cent. per annum for the half-year on the 
paid-up share capital, making, with the interim dividend, 84 per 
cent. a the year, and to carry the balance, £1,087. 18. 7d., 
forward. 


W. T. HENLEY'S TELEGRAPH WORES. 


The twenty-sixth ordinary general meeting of thi: Compiny was 
held on Mondsy, Mr. Sydney Gedge presiding. Particulars of the 
account appeared in our last week's issue. 

Iu moving the adoption of the report and accounts, the Chairman 
remarked that the Oompany was holding its own, partly by means of 
the new works and partly by giving as good work as they possibly 
could. He had hoped thst the new works at Greenwich would be 
complete by this time, but various circumstances had delayed com. 
pletion, and it would be six months before they were earning money. 

The dia was unanimously adopted, and a dividead of 16 per cent, 
sanctioned. 


BRITISH ELECTRIC TRANSFORMER. 


The annual meeting of this Company was held on Monday, when the 
report, of whioh we gave particulars last week, was adopted. 


NOTTING HILL ELECTRIC. 


The annual meeting of this Company was held on Tuesday at 
Winchester House, Sir William Orookes presiding, Particulars of the 
account appeared in our last week's issue, 

The Chairman said that the rate of progress was being maintained 
this year, and they anticipated a normal increase of revenu» of from 
£4,000 to £5,000. 

The re port was adop‘ed. 


NEWCASTLE ELECTRIC SUPPLY. 


The annual meeting of this Company was held last week, Dr. Merz 
presiding. Particulars of tho report appeared in our issue of the 24th 
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invite tenders for the wiring and 


Swansea.—The Corporation 
supply of sundry fittings for an installation of electric light ab the new 
police and fire brigade station. Tenders by 12 nion on March 11. 


Madrid —The Post and Telegraph Depatment, Calle de Carre tas 10, 
:equire tenders for telephone and telegraph apparatus, estimated at 
35,337°60 pesetas. Tenders by March 10. This includes 60 Mono 
receivers. 


ult. The report was adopted, and a dividend of 5 per cent. on the 
preference shares and 8 per cent. on the ordinary shares was declared. 
The provisional agreement for the purchase of the shares in the Oounty 
of am Electric Power Distribution Oompany, Limited, was 
approved. 


NEW COMPANIES REGISTERED. 


Ferranti Limited.—Capital, £130,000. Objeots: to take over all 
or part of the undertaking. assets, and liabilities of Ferranti Limited, 
incorporated in 1901. to adopt an agreement between Ferranti Limited, 
of the first part, J. M. Henderson, the liquidator thereof, of the second 
part, and this company of the third part, to acquire any other elec- 
trical, mechanical, or sanitary engineering business, and to carry on 
the business of contractors for the erection of central stations for the 
supply of electricity for motive and other purposes, workers of auch 
stations, constructors of railways, tramways, motorcars, of water- 
ways and appliances appertaining thereto, telephone, telegraph, and 
electrical apparatus manufacturers, suppliers of electric power and 
electric generators, lamps, engines, etc. Registered office: Hollin- 
wood, near Manchester. 

Electromobile Hiring Company, Limited. — Capital, £8,000. 
Objects: to let out io hire, sell, and deal in electiic and other 
motorcars and carriages, to carry on the business of automobile store 
and garage keepers, suppliers of electricity and other motive 
power, eto. 


Lien Registered. 


Langdon-Davies Motor Company, Limited.—Lion registered 
Feb. 24, for £5,000 44 per cent. debentures, issued in exchange for 
a like amount of debentures previously issued by the vendor company. 
No trustees. Charged on the undertaking and all the property, 
present and future, including the uncalled capital for the time being. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Salamanca.—The Municipality requite3 tendera for public electric 
lighting. Tenders by March 14. 

Hoylake.—The Council invite ienders for 250-kw. steam alternator, 
with piping, etc. Tenders by Maich 21. 

Hornsey.—The Town Council require tenders for cablee, meters, 
junction boxes, etc. Tenders by March 27. 


Oporto.—The Municipal Authorities require tenders for lease of 


their electric tramways. Tenders by March 15. 

Cartagena.—The Publio Works Department, Madrid, require 
tenders for electrification of the local tramways. 

Leeds.—The Corporation require tenders for the complete equip- 
ment of two sub-stations. Tendera by March 14. 

Sofia.—The District Finance Commissioners require 15,000 insula- 
tors, elements for batteries, etc. Tenders by April 3. 


Barcelona.—The Munic'pality require tenders for are lighting of 


La barriada de San Gervasio de Cassolas. Tenders by March 15. 

Jawea (Province of Alicante, Spain). —The Municipal Authoirit'es 
require tenders for public electric lighting of the town. 
March 12. 


Bucharest.—The Post and Telegraph Department require tenders 
Terdeis 


for 14 000 large, 8,000 medium, and 3,000 small insulators. 
by March 16. 


Fulham.—The Borough Council invite tend«ra for the suprly of 


electrical stores for year ending March 31, 1906. Tenders by 4 p.m. 
on March 15. 

Zurich.—The Swiss Electricity Works (Schweizer Eleotricitäts- 
werke) require tenders for 294,600 incandescent electric lamps. 
Tenders by March 15. 

Madrid.—The Post and Telegraph Department, Cairetas No. 10, 
require tenders for 32,000 ziuu cylinders for Colland batteries. 
Tenders by March 15. 

Shoreditch.—The Council invite tenders for their yearly contracts 
in the electricity works and other departments, Tenders by March 14, 
See advertisement in last issue. 

Bucharest.—The Rouman ian Government Railways require tenders 
for t-l gr«ph pols as follows: 2,000 7m. long, 2,000 8m. ditto, and 
500 9m. ditto. Tenders by Maich 10. 


Liria.— The Municipality require tenders for installation of electriv 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Norwich.—The Oo:poration require tenders for rubber-covered 
wires and a^cesscries, underground cables, and incandetcent lamps, 
Tenders by March 20. See advertisement. 


Plymouth.—'he Corporation iovite tenders for the supply of elec- 
tricity metere, transformers, and cables (paper insulated). Tendera by 
Maich 18. Bee advertisement in last issue. 

Johannesburg.—The Corporation require tenders for 30 drect- 
current arc lamps with lanterns. Tendera by March 13 to Messrs. 
Mordey and Dawbarn, 82, Victoria-street, S. W. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (3s. 4d.) 
may be obtained from the Secretary of the Mayor of that place, 


Tenders by 


Keighley.— The E'cctricity Committee invite tenders for the follow. 


ing plant: (Contract No. 9) one Lancashire boiler; (10) one 500-kw. 
diicct-current steam dynamo, high-epeed enclosed er gine. 


Tenders by 
10 a.m. on March 27. 


Antwerp.—Tendeis will shortly be invited by the Belgian Btate 
Railways for the installation of electro light in their local railway 
station. Specification No. 619 insy be obtained from the Goverament 
Railways Office, Brussels. 


Swindon.—The Corporation invite tenders for annual supply of 
incandescent and Nernst lamps; cables; fuse boxes, service boxes, and 
feeder pillars ; lubricating oils and grease ; and direct-current meters. 
Tenders by March 21. See advertisement in last iesue. 


Great Western Railway.—The directors invite tenders for the 
supply, delivery, and erection of plant in connection with their elec- 
tricity generating sta tion at Park Royal and proposed sub-stations and 
distributing centres at various places. Tenders by March 13. 


Madrid.—Der Oomparia Electrica Madrilena de Traccion propose to 
extend their electric tramways from the Barquillo-street to Olivid>- 
place. The concession for the works will be dealt with by the Public 
Works Department, Madrid, April 2. Tenderers for same must deposit 
a guarantee of £96. 


Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a parrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock, 


Steckport.—The Corporation invite tenders for the {eam and 
manual labour and the supply of sand, drain boxes, and drains (only) 
in laying the permanent way of about Jj miles of double line of tram- 
way, inclading Jaying of special work in junctions and crossovers, 
Tenders by ncon on 13th inst. 


Dublin.—The Corporation invite tenders for the following contract, 
comprising supply and erection of two etectrio motors, Specifications 
may be seen at the Engineer's Office, City Hall, Dahlin, cr at the 
offices cf the ccnsulting engineer, Mr. G. Chatter ton, 6, The £anctuary, 
Westminster. Tenders ty March 14. 


Edinburgh.—The Corporation invite tenders for the annual 
supply of arc lamp carboos, esstiron pivemeut and rosd boxes, 
electricity metere, houee service fuse-boxes, earthenware treu hir g for 
laying electricity cibles on the solid system, bitumen, and arc lam) 
globes. Tenders by March 13. S. e advertisement in last issue. 


Gloucester.— Tho Electricity Supply Committee invite tenders for 
three La: c shire boilers and accesscriee, one 600-kw. generating set 
ard a^cessories, ele trically-driven surf ce-cwdensing plant t» deal 
with 30,0001b. of steam per hour, steam, exhaust, teea, dr. in, en- 
denting water, and sunory p pes, valves, etc., and an electrcally- 
driven beiler feed pump, the whole bound up in one spe, ic ation. 
Tenders by March 16. Ste advertisement in last issue. 


Shanghai.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
eystem in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-tiolley lines. A 
pro forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council’s agente, Messrs, John Pook 
and Oo., 63, enhall.street, E.C. Tenders by March 31, 1905. 


South Shields.—The Electricity Supply Department invite tenders 
for the supply, versat and erection of the following plant: (Contract 
No. 67) one multitubular marine-t ype boiler, with chimney and mount- 
ings ; (68) two medium-speed cpen-ty pe vertical engines for two 550-kw. 
direct-current traction generators; (69) two 550 kw. direot-current 
traction generators ; (70) traction switchboard ; tramways department— 
(Contract No. 4) electric tramcais, complete with Brill" taucks, for 
the Corporatior. Oopies of specifications, conditions, form of tender, 
also form of contract, can now be obtained from Mr. J. H. Cawthra, 
M. I. E. E., borough electrical engineer, South Shields, on payment of 
£2. 2s. for each contract, which sum will be returned on receipt of a 
bona fide tender for each contract, Tenders to Mr. J. Moore Hayton, 
town clerk, Court-buildings, South Shields, by noon on March 13, 


RESULTS OF TENDERS. 


Stepney.—The Borough Council have sc ep'*ed the tender of 
Jessop and Appleby Bres.. Limited, Leicester, for an eleotr.cally- 
driven wall j b vrane, at £150. 

London, 8.W.—The Chelsea Elcctiicity Supply Company have 
accepted the tender of J. Greenwood, Limited, at £11,865, for erection 
of a new generating station, Manor-street, Chelsea. 


Newton Abbot (Devon). — The Guardians have accepted the tender 
of Messra. E. and E. Taylor, Alfreton-street, S E., at £166, for supply- 
ing and fixing an electric lift, to carry a load of lOcwt., at the work- 
house, 

East Ham.—The Borough Council have accepted the tender of 
Dick, Kerr, and Oo., Limited, Abchurch-yard, Cannon-streat, E. C., 
for supply and delivery of five double-deck rcof-coverrd tramcais, 
complete with the eleotrical equipment. 


Burslem. —The Electric L'ghting Ccmmittee have xas led the follow- 
ing contracts: Grant and Sor, erection of electric lightir g «tation, 
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destructor buildings, eto., at £3,745, and destructor chimney, at £850 ; 
Crompton and Co., switchboard, at £598, and aro Jampe, at £443. 


Bournemouth.—The Town Council] have accepted the tender of 
J. G. White and Co.. 22a, Oollege-hill, Cannon - street, E. O., at 
£38 964, for Contract No. 1—(Section A) steel grooved girder rails, 
etc.; B) permanent-way construction and railbonding ; (C) wood blocks 
and granite sett edging. 


Yarmouth.—Mesers, Jno. Russell and Sons, Limited. of Orown 
Tube Works, Wedpe bnry, have secured the order for poles in conve: 
tion with the Great Yarmouth tramways, through the British Electric 
Equipment Oompany, of 11, Queen Victoria-street, London, E.C., the 
length of route being four miles. 


Bridlington.—The Corporation have accepted the following tenders 
for the installation of electric lighting (1) on the Prioce’s-parade, (2) 
in the Victoris Rooms and (3) in the town hall: (1) S. Dixon and 
Son, Limited, Boar-lane, Leeds, £346 ; (2) and (3) R. Bailey and Sons, 
Quay-rcad, Bridlington, £42. 2s. and £22. 


Colehester.-—The Town Council have accepted the tender of Davey, 
Paxman, and Oo. (1) for Paxman's '' Economie " steam boiler, 9ft. gin. 
by 14ft. Gin. . caprble of evaporating 10 000lb. of water per hour, with 
pressure of 180lb. per square iach, at £605 ; and (2) for pipework for 
conp'oting up such boiler with the main steam range, at £155. 


BUSINESS NOTES. 


TRACTION. 


Reading.— The Oorporation have decided to adhere to the present 
hours of Sunday running. 

Yarmouth. —AÀ commencement has been made with the reconstruc- 
tion of the Gorleston line. 

Halifax.—The Corporation have decided to purchase two motor 
"buses to serve the out districts, 

ford. The Urban District Oouncil have decided to place £2,500 
out of tramway profits to the credit of the general district fund. 

Brighton.—The Oorporation have refased consent to the application 
of the Sussex Motor Road Oompany for power to run a service of 
motor ’buses to Worthing. 

London Traffic Commission.—The Morning Leader understands 
that the report of this commission will recommend a large extension 
of electric trams in the Metropolis, 

Newoastie.—Exteosions in Ridley-street and Sontewood-road are 
estimated to cost £5 549 with side poles. or £5,239 with centre poles, 
according to a report jaat issued by the Corporation. 

Aldershot and Farnborough. —These two authorities have desided 
to apply for the recission of the light railway order on the ground that 
the company have not subetantially proceeded with the work. 

Caloutta,—It is reported that the extension to Alipore is being 
held up owing to tbe refusal of Government to allow the line to pure 
over Kalighat Bridge, or to contribute towards the widening of it. 

N —The Tramways Oommittee have promised to take 
into consideration the question of reducing farea, but Alderman 
Brownsward took the opportunity of deprecsting constant applications 
for such concessions, 

West of Fife.—It is reported that if the looel authority insist upon 
their stipulations as to width of road and the sum to be annually paid 
by the promoters, the latter will abandon the scheme. A conference 
will probably be held. 

Bettwsa-y-coed.—The Board of Trade have decided that a level 
crossing cannot soie on allowed in the district of Bettws-y-coed where 
the Snowdon and Bettws-y-coed light railway will pass over the 
Llugwy River near the Pontypair Fall. The Urban District Oouncli 
are making alternative suggestions to the company. 

Wolverhamptoa.—<A breakdown on the Tettenhall- road section is 
reported to have occurred on the lst inst. The supply of current 
failed, and subequently a fuse was blown in a feeder pillar. Telephonic 
communication with the officials at Oleveland.road resulted in the 
service being restored with all possible promptitude, 

Colchester. —The Corporation have received a communication from 
the Board of Trade stating that the proposed position of the tramways in 
Military-road may be adopted, subject to the condition that there 
shall be everywhere a clearance of 15in. between the kerb and cars 
ranning on the lines. Provision has been made for this. 

Aberdare.—Protests were made at a public meeting by the 
inhabitants of Hirwain against the Aberdare Oouncil’s tramway 
scheme. The chairman stated that the trams would not serve the 
district in question, and resolutions were carried urging the exemption 
ies inhabitants of Hirwain from contributing to the cost of the 
scheme. 

Stockport. —The Oorporstion have decided to purchase 10 uncovered 
cars, with Brill trucks, interchangeable with the Brill trucks un der the 
cars now in use, the car bodies to be obtained from the Brush Company 
and the equipment from the British Thomson-Houston Company. The 
electrification of the E?geley route has been „postponed in order that 
the question of motor 'buses may be considered, 

District Railway.—The employés have held meetings to protest 
against the new rates of pay offered by the company, which are: motor- 
men, 7d. per hour, rising to 84d.; conductors, 5d., rising to 6d.; and 
gatemen, Ad., rising to 44d. The directors are to be asked to receive 
a deputation. It is alleged by tte employés that the new rates will 
mean weekly redactions of 13s. 6d., 4s., and 6s. 6d. respectively, 
caloulated on the basis of 8 six-day week, with 10 hours per day, 


Tiptom.—At the monthly meeting of the Urban District Council it 
was reported that the tramways company had written declining to 
adopt 4d. fares between Great Bridge and Dudley Port and between 
Dudley Port and Sedgley-road. They also consider that the atate of 
traffic did not warrant a 10 minutes’ service, but the 15 minutes’ 
service would be augmented when occasion demanded. The Council 
cence to ask the company to run a 10 minutes’ service after 12 noon 

aily. 

Underground Electric Railways Co.—At a special meeting of 
this company on Frid«y last. Mr. Charles T. Yerkes stated that the 
company, having sold £2,500,000 of debentures of the Baker-etreet 
and Waterloo Railway Company, the Great Northern, Piccadilly, and 
Brompton Railway Oompsny, and the Oharing Oross, Euston, and 
Hampstead Railway Oompany, the shareholders would not be asked 
to sanction the proposed increase of the borrowing powers of the 
Underground Oompany. 


Parliamentary Bilis.—The London Oounty Oonnoil (Tramways) 
Bil!, the Baker-street and Waterloo Railway Bill, the Ohariog Oroes, 
Easton, and Hampstead Railway Bill, the Edgware and Hampstead 
Railway Bill, aud the Great Northern, Piccadilly, and Brompton 
(No. 1) Bill were read a second time in the House of Commons on 
Tuesday. Mr. Whitmore’s instruction to the committee on the London 
Oounty Oouncil (Tramways) Bill, to omit the proposed new lines over 
Westminster and Blaokfriars Bridges, stood over. 

Darlington.—The loss upon the tramwsys formed the main theme 
of discussion at a meeting of the Corporation last week. This is 
expected to be £1,900. Alderman Bartlett, the chairman of the 
Finance Committee, characterised the charge of 13d. per unit made by 
the electric department for the motive power for the tramways as 
unfair, It was a tacit understanding by the committee when the 
Corporation took over the horse tramways from the Imperial Tramways 
Company that the charge wculd not be more than 14d. per unit. 

Giasgow.—The Corporation Tramways (Consolidation) Bill came 
before the examiner at the House of Commons on Fridsy last. After 
the usual procedure, the Bill was found to comply with the Standing 
O-ders, and was marked as such, but some time afterwards it waa 
d‘szovered that the assent of Partick had not been received. This 
made it necessary for the examiner to report that the Standing Orders 
had not been complied with. It will now reat with the Standiog Orders 
one to say whether the Standing Orders should be dispensed 
with. 


Blagdon and Pensford.—The following resolution was unani- 
mously carried at two public meetings in the neighbourhood : '' That 
thie meeting is of opinion that the proposed light railway will greatly 
conduce to the prosperity and trade development of the district, and 
will also greatly assist the mining and agr.caltural and other industries, 
and be a great advantage to the public, and pledges itself to ni Ages 
the 1 7 railway by every means in its power.” A memorial to 
the Light Railway Oommissioners praying for the order was numeronsly 
signed. 

Swansea.—At the meeting of the Tramway Committee the town 
clerk explained that the company wished a provis» ineerted that if the 
Corporation made default in the supply of electricity, the company 
should not be held responsible. As regards licensing omnibuses, the 
Corporation were not at any time to allow any mechanical omuibus to 
ply for hire, and so compete with them. Eventually it was arranged 
to return the agreement to the company, leaving over certain points for 
furtber consideration. The Board of Trade are expected to inspect the 
1 ew lines in about two weeke. 


Burton-on-Trent.—At the meeting of the Tramways Committee 
the rcport of the electrical engineer of Jan. 27 list, on the subject of 
extending the capacity of the tramway generating plant to deal with 
the additional tervice of cars which the Burton and Ashby Light 
Railway call for, wae read, and it was resolved that the alech ica 
engineer obtain tendere for a 100 kw. contiuusus-current dynamo, to 
te coupled to the shefc of No. 1 alternator, together with the neces- 
sary awitchboard and connections for the same. Messrs. Kincaid, 
Waller, Manville, and Dawson have in hand the preparation of the 
epecifisations for coupling up the two systems. 

Pontypridd.—The completed portion of the system of electric 
tramways in course of copstiuction by the Urban District Council was 
opened for traffic on Monday. The route now opened extends from 
Trefo: cit, through Pontypridd to Coedpeumaep, Norton Bridge, and 
Cilfynydd. Three double-deck cars started soon after 11 o'clock 
from opposite the District Council offices, The journey was made 
without mishap, and as the gaily-decorated cars passed from point to 
point loud cheers were raised. Subsequently a luncheon was served at 
the New Inn Hotel, at which s large number of guests, the members 
of the Council, and others interested ia the welfare of the town were 
present, The undertaking will cost, when completed, about £110,000. 

Cavehill and Whitewell.—The report of this tramway oom- 
pany contains the following passage in reference to eleotrification : 
„The directors are glad to be able to state that a contract has been 
entered into between the compauy and the British Electric Traction 
Company, Limited, for the immediate reconstiuotion of the tramways 
for working by electric traction. It is provided that the work shall 
be completed by July 31 next, at which date it is intended that the 
system shall be ready for electrical running. In the event, however 
of any delay oocurring from unforeseen causes the British Electric 
Traction Oompany have agreed to guarantee a dividend at the rate of 
6 per cent. per annum on the existing issued shares of the company 
from July 31 next until the commencement of the working of the 
tramways by electric traction.” 

Manchester.—The Board of Trade have decided to adopt the recom - 
mendationa of Oolonel von Donop on the question of the distances at 
which the tramcars should be apart when running, and aleo ae to the 
restriction which should be placed on the use of the lines in Portland- 
street, Peter-street, and John Delton-etree?. This will allow the cera 
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modating nearly 300 electric oars, is being erected by the Council 
at New Oroes-gate. This oar.shed is in a oomperatively central 
position as regards the Council's electric tramways, and we think 
that a portion of it should be temporarily equipped as a work. 
shop for the repair of cars. For this purpose it will be necessary 
to provide plant, tools, and machinery, the cost of which is estimated 
at £5,000. If our proposal for the establishment of a special 

central repair m capeble of dealing with the overhauling and 
maintenance of about 1,000 cars be carried into effect at some sub- 
sequent date, & consideraole quantity of additional plant and equipment 
would be required. It would then be possible, however, to transfer 
from the New Oross oar-shed the plant now proposed to be obtained, as 
this would form part of the complete equipment of the permanent 
repair depót, By this means no loss would be incurred in the purchase 
of the plant required for the temporary equipment of the New Oross 
depüt. We propose, subject to the Council authorising the necessary 
expenditure for the no of the plant, machinery, - tools, eto., to 
obtain prices from selected firms for the supply of the materials, the 
work being of a nature which makes that course desirable. We 
accordingly recommend ‘that the estimate (No. 4,593) of £6,000, 
submitted by the Finance Committee, be approved ; that expenditure, 
on capital account, not exceeding that amount be authorised for the 
provision of plant. machines, tools, eto., required for the equipment of 
a repair depót at New Oroes for the rolling-stook used on the London 
Oounty Council tramways; that the Highways Committee be authorised 
to take all necessary steps for obtaining aud installing the plant, eto., 
referred to; and that the seal of the Council be affixed to any necessary 
documents in connection with the matter.“ The receipts for the 
week ended Feb. 25 amounted to £12,001 as against £9,780 last 
year,aud for the period from April 1 the total was £600,448 against 


£466, 222, 


in the central parts of the city to approach each other very closely. In 
the outer districte a distance of 25 sisto be maintained between 
the cars. In Portland-street the tion proposed that between 
9 am. and 7 p.m. cars should only run on one of the two sets of 
lines (south side) in cases of emergency, and in relieving traffic down 
adjacent streets, in which case there shall be a distance of 50 yards 
between following cars. This is agreed with by the Board of Trade, 
who think that, as a matter of fact, there need be no restriction as to 
running. 

Belfast.—Mess:s, White and Oo. are experiencing great difficulties 
in tbe reconstruction of the system, owing to the action of the labourers, 
or a section of them. No tooner had a uniform rate of 6d. bes hour 
b.en conceded then the men knocked off again. It appears the difficulty 
arose among the squad on Shankhill-road, and these, suddenly throwing 
down their tools, marched in a body along the whole route, ordering 
the others to cease werk. The contractors invoked the aid of the 
constabulary, but the latter remained passive spectators of the open 
picketing which followed. Nearly a thousand men are idle in con- 
sequence. The Lord Mayor has been asked to negotiate for a settle. 
ment. The Belfast News Letter says the strike is the work of a handful 
of agitators, who will neither work themselves nor allow others to do 
so, Among tbe great bulk of the men themselves there is said to 
be a stropg feeling of resentment 3 the originators of the strike. 
Sanday running bas been confirmed. 

Lianelly.—An extraordinary meeting of the Urban District Council 
was held lest week to consider the opposition to the South Wales 
Eleetric Power Company's Bill. The chairman (Mr. D. James Davies) 
explained that the promo'ers of the Bill had an interview with repre- 
sentatives of the Council in November, when Mr. Graham Harris 
intimated that they were willing to step into the shoes of the British 
Insulated Wire Com pany who had by agreement undertaken to carry 
out a system of electric light and traction in the district. They wore 
then informed that the promoters would settle with tho tramways 
company, and afterwards with the Council. Sinos they had seen it 
reported that they had purchased the tramway carping but 
negotiations between the Council and the promoters of this Bill had 
not been concladed. Delay had occurred owing to Mr. Graham Harris 
going to Egypt, but before he went he asked their olerk to prepare an 
agreement, and after it had been thoroughly considered this had been 
submitted. They had not received any reply to it so far. He wished 
it to be distinotly understood that the relations tetween the parties 
were friendly. e Council had considered it expedient to in a 

rotective petition against the Bill, and the petition would be with- 

wn upon an agreement being fixed up. He moved a formal resolu- 


LIGHTING AND GENERAL. 


Loughborough —<An electrical exhibition is to be held in April. 

Whitehaven.—The consumption of electricity is increasing, and 
the receip*s are correspondingly larger. | 

Aspall —The District Council are conferring with the Luucachire 
Electric Power Company 7e the supplying of the township with energy. 


South London Electric Supply Qo. —A dividend has been declared 
2 4 per cent, on the ordinary shares for the year, carrying forward 
Dewsbury.—Application is to be made for sanction to a loan of 
1 for additional plant and cable required at the electric light 
station. 

Bradford.—The scheme for putting in additional fuse bores is 
being proceeded with, and a special box has been designed for the 
purpose. 

Direct Spanish Telegraph Co.—A dividend at the rate of 4 per 
dent., tax free, on the ordinary shares, for the half. year ended Deo, 81 
is payable on April 1. 

Shetland Cable.—Tolegraphic communication between Shetland 
aud the south, which was interrupted by the severe storm of Jan. 14, 
has now been restored. 

Tredegar.—The District Council are negotiating with the Tredegar 
company with regard to the supply of electrical energy in bulk tor 
public lighting purposes. 

Huntingdon. —The Corporation have decided to consider the ques. 
tion of electric lighting, and have instructed Mr. Warden-Stevens, of 
Westminster, to adw'ss on the matter. 

Hull Telephones.—At the last meeting of tho East Hull Social 
and Literary Society, Councillor J. Grindell, J. P., who presided, deli. 
vered an address on municipal telephones. 

Burslem. —The Town Council have completed the purchase from the 
Chatterley-Whitfield Oollieries of land in Sootia-road for the refuse 
destructor and electric lighting station at 24,340. 

Change of Address.—Mr. J. H. Rhodes, civil and consulting 
electrical engineer, M I. O. E., has removed to 16, Park-lane, Leeds, 
and 22, Abingdon-street, Westminster, London, 8. W. 

Bridlington.—A letter from the Electricity Committee drawing 
the attention of the Guardians to the desirability of having the house 
lighted by electricity has been referred to the Visiting Oommittee, 

Southall-Norwood.—Tke Urban D'strict Council are opposing the 
B lle of the Metropolitan Electric Sapply Oompany, Limited, and 
the Administrative Coanty of London and District Electric Power 
Company. 

Darlington.—The electrical engineer in his last report stated that 
to meet the increasing demand for current there would have to be 
extensions of the works, and the cost, if what he proposed were oarried 
out, would bs £2,000 to £3,000. 

London Gazette. —The partnership between George Hubert Woods 
and Randel Beresford Slacke, carrying ou business as electrical engi- 
neers at Blackburn under the style of G. H. Woods, Slacke, and Oo., 
has been dissolved by mutual consent. 

Torquay. —Thepost-oard poll, referred to in our last issue, has resulted 
as follows: cards issued, 6,592; returned, 6,171. In favour of the 
scheme, 416; against, 5.069 —mejority against, 4,655. The number 
of inhabitants at the last census was 33, 

Tonbridge.—The Electric Lighting Committee’s last report shows 
that three applications for light, equivalent to 88 8.0. p. lamps, have 
been received during the month, The nnmber of consumers to date 
totals 125, equivalent to 4,705 8-c. p. lampe. 

Thornhill.—The Yorkshire Electric Power Company have made 
arrangements for a bulk supply with the Pudsey Oorporation, tbe 
Mirfield Oouncil, the Liversedge Council, and a supply is now avail. 
able from the company’s station at Thornhill, 


tion in line with the ob ject of the meeting, and this was carried. 

Beokenham.—It is reported that the scheme for the construction 
of tramways in Beckenham, for which the Urban District Oouncil 
obtained an Act of Parliament in 1903, may be abandoned. The 
tramways were to have cost £28,000, and the scheme also involved 
street wideniogs to the amount of £62,550. By an agreement with 
the British Ee«otrio Traction Company, which was ratified by Parlia- 
ment, the tramways when completed were to have been leased to the 
compeny, who were to pey the Council interest on the capital 
expenditure and also to repey the interest and sinking fund on 
the necessary loan. The company were also to cover the cost 
of neceesary street wideninge op to a total of £31,000, 
and at the end of 98 years to have handed the tramways in 
perfect working order over to the Council free of cost. When the 
TA'epayers were originally appealed to they decided by a majority of 
1,689 »n favour of trams, bat since then a number of members of the 
Oouncil appear to have become enamoured of the motor bus, and it is 
stated that the Council now pro to cancel the agreement with the 
company for snother, in which the company, when the tramways in 
the neighbc uring district of Penge are ready, is to provide « service of 
motor but es. A report embodying these proposals has been received 
by the Oouncil, batin view of the fact that the ratepayers had decided 
on & poll in favour of trams, it was decided that the full acceptance of 
the report should be held over for a fortnight. 


— — = 
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Lichfield.—The Lichfield Gas Company and the Tamworth Gas- 
light and Coks Oompany have withdrawn their opposition to the 
passsge through its committee steg in the House of Commons of the 
Shropehire and Worcestershire elestric power sche ne. 


Halifax.—aA report of the electrical engineer on the lighting mains 
aud estimate of the cost of recommendations contained in the report. 
has been approved and adopted by the Electricity Oommittee. We 
understand that considerable expenditure is suggested. 


Liverpool —The Town Oouncil have adopted a report of the con- 
sulting engineer as to charges for electrical eaergy. It appears that 
while a reduction is made in the cost per unit for tramway purp ees, 
the ordinary consumer cannot obtain lower charges at pres nt. 


North African Telephones. —À new trunk line connecting Algiers 
with Constantine has just been completed. Arrangements arc being 
organised for completing a grand trunk system of North Afzican tele- 
1 by carrying the Oran line eastwards from Algiers as far as 

is 


Charing Cross and Strand Electricity Supply Co.—From the 
8th inst. the style and title of this corporation has been altered to 
the Oharing Oross, West-end, and Oity Electricity Supply Company, 
Limited, in accordance with the special resolution of the corporation 
dated Feb. 3, 1905. 


Ripon.—The City Council have adopted a resolution strongly urgiug 
adherence to the policy embodied in the Telegraphs (Telephones) Act, 
Act, 1899, which is based on the encouragement of municipalities and 
other local authorities and companies to provide local telephone services 
in connection with the Government trunk service. 


Johannesburg.—It has been decided to replace all overhead tele- 
phone wires by underground wires. The cables will contain from 104 
to 612 wires, and will be laid in jin. earthenware ducts, sggregating 
seven miles. The Villege Main Reef Mine requires a three-phase 
generating plant with a capacity of 900 h. p. for hauling purposes. 


Blaydon.—An amended proposal for the supply of electrical energy 
has been received by the Council from the Oounty of Darham Elec- 
trical Power Distribution Oompany, Limited. The company have 
been asked for a price for street-lighting for 50-c.p. incandescent 
pres, ane alse for a copy of their agreoment with the Whickhaw 

uncil, 

Melton Mowbray.—An exhibition promoted by the Melton 
Mowbray Electric Light Oompany is beiog held in the corn 
exchange. The profits are to be devoted to the funds of the 
Leicester Infirmary. Numerous electrical appliances in lighting, 
heating, and power are on view, and various musical attractions are 
provided. 

Whitechapel.—Messrs. R. W. Cunrioghamand Oo. having asked the 
Guardians to permit them to advance the amount of their estimate for 
the installation cf the electric light at Section No. 2 of the infirmary by 
10 per cent., owing to the increase in the price of materials siooe the 
teader was sent in, the Guardians have resolved to hold the firm to 
their tender, 

Hampstead.—At the last meeting of the Borough Council it was 
stated that the rate of 3s. 7d. in the £ (the same as for the half-year 
jast ending) would have been increased by ld. but for the fact that 
the Courcil has for the first time, included in the estimates a transfe’ 
of electric lighting profits in aid of the rates. This amounts to £2,000 
this year, aud to £2,060 for next year. 


French Cables.—Tbe Under-Secretary of Posts and Telegraphs is 
about to lay two new submarine cables, which have been voted by the 
French Government. Oae will be from Pontianak, the capital of the 
western division of Dutch Borneo, to Saigon in French Oochin China, 
and the other will be from Madagascar to the island of Réunion, which 
lies about 420 miles east of Madagascar. 


Carn Brea (Cornwall).— Au electrical exhibition is being held 
here, Among the varied purposes for which electricity is used as a 
motive power in this district the following may be of interest: air- 
compressor, forge and cupola blowing pulveriser, engineer's workshop, 
woodcutting, corn grinding and chaffoutting, butchers’ machinery, 
eri machinery, lift, magnetic separator, pumping, etc., aggregating 

h.p. 

York.—Sufficient applications for current having been received, a 
cable is to be extended at an estimated cost of £250. Some of the 
street arc lampe are to be replaced by enclosed lamps, and additional 
lampe will be crected. It is also proposed to divide the lamps into 
series of two in lieu of 10 as at present, so that in case of the blowing 
of a fuse only two lamps will be affected instead of the whole series of 
10 as heretofore. 

Hammersmith —The loan of £18 482 on account of the cost of 
installing the additional electrical machinery has been completed. 
Some additional land has been transferred to the electricity department. 
The premises of 19 additional consumers, representing a maximum of 
370 8 c p. lampe, have been connected to the mains, and 35 contu mers 
have been disconnected. The present number of consumers taking 
current from the mains is 1,555. 


Parliament.—The following Bills have been read a second time : 
(1)in the House of Lords— Tyneside Tramways and Tramroads, Central 
Electric Supply, County of London Electric Supply Company, Mex- 
borough and Swinton Tramways (Exteusion ot Time), Oldham and 
Saddleworth District Tramways. (2) House of Commons—Andover 
Lighting and Power, Whitechapel and Bow Railway, and Weybridge 
and Walton-upon-Thames Electric Supply Bill. 


Colchester. The Council have pueed a resolution strongly urging 
the Local Government Board to sanction the entire loan referred to in 
our last issue. The output of electricity in units in January, 1905, 
was 111,554, against 55,781 in the corresponding month of 1904 and 
09,342 in 1903; the number of consumers at the end of January was 


637, against 414 in 1904 and 334 in 1903; the total number of 6-c. p. 
pe connected in 1905 is 3),601, against 25,174 in 1904 and 20,013 
in 1903. 


Fans and Blowers.—Méoessrs. John Gibbs and Son, ventilating and 
electrical eugineers, Duke-street, Liverpool, are exhibiting at the 
Liverpco! Motor Show their new '' Peerless " blower, direct driven by 
their patent dust. p:oof motor, adaptable for blowing forges or removing 
dust from polishing wheels. They are aleo exhibitiog a variety of 
electrically-driven ventilating fans and their patent quick-bresk safety 
starting switch, a most ingenious arrangement for minimising the 
poesibility of accident with electric motors. 

Telegraph Rovenue.—The gross amount received during the last 
year by the Poet Office in respect of telegrams, private wire rentals, 
special wire rentals, and other sources was £4 208.126. From this 
sum the amount paid to cable companies, £529,520. and telegram 
moneys refunded, £4,748, must be deducted, leaving £3 674,157. The 
amount expended by the telegraph section of the Post Offioe in 
salaries, rent, and other respects during the same period is £4,693,897, 
the balance of expenditure over receipts thus being £957,702. 


Sheffield —A committee, consisting of the Lord Mayor (Alderman 
Jcsaph Jonas), Aldermea W. E. Olegg and George Senior, and Coun- 
eillors C. F. Bennett, A. Cattell. W. T. Gent, W. O. Fenton, J. O. 
Whiteley, J. W. Orowther, and C. R. Nowill, has been appointed to 
consider the means of giving & cheaper supply of electric current, to 
report on the advisability of closing one or more of the existing 
generating stations, as to the utilisation of surplas heat from the 
destruotors for the production of current, and upon the question of 
electhic supply generally. 

Gorleston.—A cable has now been laid below the river bed between 
Yarmouth and Gorleston for electric lighting, traction, and power 
purposes generally. At first a ditch was dug to a depth of 7ft. by 
the new dredger Sir Harry Bullard ” of the Port and Haven Com- 
missioners, which was hired by the Corporation, thus saving a large 
expenditure on excavating. The cable has been manufactured by the 
Osllender Cable Company, and is a combination of three cables heavily 
armoured, the whole having a circumference of 9in. The cable starts 
from Yarmouth, and it comes ashore iuto a sub-station beside the steps 
up Ferry-hill. The sunken cable is to be covered up with soil to the 
depth of 7ft., and the Port and Haven Commissioners have issusd a 
prohibition against vessels dropp'ng their anchors in its vicinity. 

Aston.—The Electricity Committee have resolved to abolish the 
two-rate system of charge, and in substitution thereof have adopted 
the following rate of charges for the supply of electrical energy for 
lighting purposes—viz., consumption under 300 units per quarter, 
331. per unit; 300, but under 600, 344.; 600, but under 1.000, 344.; 
1.009, but under 1.600, 3d.; 1,500, but under 2 000. 23 l.; 2 000 ua:ts 
and upwards. 24 1. Lighting accouate will be made payab e quarterly. with 
a discount of 5 per cent. for payment within one month from date of issue 
of the account, The committee reserve to themselves the right to adopt 
the time-switch system for all consumers ha vir g an irregalar load, They 
are about to purchase and fix a Worthington double-ram packed feed pump 
of approximately 5,000 gallons capicity, together with a cooling tark 
for the soft water, at a cost not exceeding £250. The committee having 
considered the question of supplyipg incandescent lamps to consumers, 
have suthorised the electrical engineer to purchase 5 000 lampe for the 
pu pose of retailing same as required, and, further, have authorised 
him to purchase Nernst lampe for the same purpose and maintain same 
if required. 


Stock Exchange.—The Stock Exchange Committee have appointed 
March 15 special settling day for Havans Electricity Company's scrip 
(fully and partly paid) for £150,030 5 per cent. debentures, and have 
ordered the undermentioned securies to be quote? in the official list: 
City of Buenos Ayres Tramways Company's (1904) 245,708 shares of 
£5 each, fully paid, Nos. 1 to 241,671, 243,656 to 244,142 and 
246,451 to 248 000 ; and £174,000 4 per cent. debenture stock, in lieu 
of the shares and debenture stock of the Oity of Buenos Ayres Tram- 
ways Oompany, Limited, nowquoted ; and Havana Electricity Oompany's 
scrip (partly paid) for £160,000 5 per cent. debentures, Applications 
have been made to the committee to appoint a special settling dav in 
and to grant a quotation to Henley's (W. T.) Telegraph Works Com- 
pany's further issue of 5 000 ordinary shares of £5 each, fally paid, 
Nos. 55,001 to 40,000. The committee has also been asked to allow 
the following securities to be quoted in the official list: Bournemouth 
and Poole Electricity Supply Oompany’s further issue of 4,500 ordinary 
shares of £10 each, fully paid, Nos. 22 501 to 27,000, and £80 020 
44 per cent. debenture stock; and Western Telegraph Company's 
further issue of £44,435 4 per cent. debenture stock, 


Pontypridd.—An elcstric lighting and tram ways scheme has jast 
been completed. The cost on the electric lighting and generating* 
station was about £55,000, and that of the tramways about £60,000, 
excluding the Rhondda section about to be constructed. The gene- 
rating station is combined with a refuse destructor, The tramways arc 
3ft. 6in. gaug» on the overhead system, and 34 miles are equipped, 
while an extension of 14 miles is under construction, The whole of 
the works were carried out by the consulting engineer to the Conucil, 
Mr. R. P. Wilson, of 66, Victoria-street, Westminster, Me. W. 8. 
King being his resident engiaeer. Since Dezember last Mr. J. E. 
Teasdel, the Oouocil's engineer and manager, has been o:cupied in 
organising the stoff and in administrative work. The contractors were: 
overhead equipment, British  Iasulated and Helsby Oables, 
Prescot; track aud pipe work, pumps, water-softener (Sinolair's), 
R. W. Blackwell and Co., London; underground cables, W. T. 
Henley and Oo., London; buildings, Hughes and Stirling Bootle, 
Liverpool; engines, Coombe, Barbour, and Oo., Belfast; dynamos, 
Greenwood and Batley ; switchboard, Ferranti Limited ; balancers, 
British Westinghouse Company; arc lampe, Johnson and Phillips; 
tramoars, British Thomson- Houston Company, Rugby (Brush Company. 
Loughborough, sub-contractors for car bodies). 
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Bridgend.— The report of the electricity department for the quarter 
ended Deo. 31 shows total receipts £311, as sgainst £296 for the corre- 
sponding quarter of 1903. The number of units supplied by the nower 
compeny was 37,430, as against 31,700, being made up as follows: 
public lighting, 19,692, against 15,361; private lighting, 16,692, 
against 15,439 ; sub-station, 598, against 400 ; unaccounted for, 448, 
againet 50. 

Dartmouth Electrical Exhibition. —The electrical exhibition held 
at the Subscription Rooms closed on Saturday evening last after a most 
succeesfal run of four days, 2,801 persons having passed through the 
building between three o'clock on Wednesday afternoon and 10 p.m. 
on Saturday. The sum of £65. 6s. 11d., receipts from various causes, 
has been handed over to the Dartmouth and Kingswear Cottage 
Hospital. Mr. St. John Brown, of Newton Abbot, sang several songs 
at the exhibition last week. 

Telephone Operators' Union.—The employés of the National 
Telephone Company are organising a union on similar lines to that 
among the Post Office workers in view of the transfer, six years hence, 
of the telephonic system to the Government. The movement originated 
in Liverpool, and at a largely sttended meeting on the 4th inst. the 
objects and methods of the propored associstion were discussed. It 
wiil be protective, and posse:s insurance features. Delegates were 
present from a number of towar. 

St. Andrews.—An arrangement has been made under which the 
Town Council will erect four arc street lamps, and the electric supply 
company will supply current for keeping them—viz., four 10-ampere 
street arc lamp:—burning for 1,5CO hours at their fall power, also do 
All repairs and maintenance and supply special cable to connect the 
lamps and between the lamps for the sum of £9. ls. 3d. per lamp 
per annum, tbe Town Council to supply and own the complete a'c 
Ismp-posts, This offer is to hold good for five years. 


Anglc-Chinese Telegraph Convention.— Mr. Berrington, director 
of the traffic branch of Indian telegraphs, has gone to Shaughai to 
assist in negotiations for the renewal of the Angio-Chinese Telegraph 
Convention of 1893, the Chinese Government having notified under 
the terms of agreement a desire for the modification of the clauses 
referring to the maintenance of the line on the Chinese side of the 
Burmo- Y annan frontier and the rates charged. The line in Yunnan 
beyond the Bhamo border is reported to be in want of repair. 

Southwark.—The Borough Council have decided upon the followiog 
new szale of charges for current: Lighting— 64. for the first 14 hours 
of average maximum demand and Id. for any quantity afterwarde, 
with discounts ; flat rate, 44d. per unit, with discounts. Power— 3d, 
for the first hour of maximum demand and ld. for any quantity after- 
wards, with discounts; flat rate, 24d., with discounts. Discouats 
2) per cent. on quarterly bills of £50 or under, 5 per cent. on bills 
between £50 and £100, 74 per cent. for £100 and £200, and 10 per 
cent. over £200. 

Grimsby.—The Public Lighting Committee have decided that an 
extension of the electric plant is necessary to be prepared for the 
demand of 1907, and have left it to the engineer to prepare a tcheme. 
The capacity of the plant at the present time is sufficient to deal with 
the equivalent of 46,000 8 c.p. lamps connected to the mains (after 
allowing for the publ'o lighting). Oa Feb. 9 the equivalent of 42,000 
8-c.p. lamps was connected, aud, at the normal rate of increase, by 
December next the number connected will be about 43,000, and by 
December, 1906, 57,000. A temporary draughtsman is to be appointed. 

Football. —O2a Saturday last the engiare ing works of tho G. E. O., 
Witton, sent their football team to London to play Robertson Lamp 
Works, and after a somewhat ex-iting gam» Birmingham team ran out 
the winners by five to two, Alter the game they were invited by the 
Robertson Lamp Works toa tea provided by the president of the 
Robertson Lamp Works Clab, Mr. O. Wilson, and after that a dance, 
which had been postponed from Wednesday. Mr. C. Wilson, in a 
speech, said that it was the first iuter-works game that had ever taken 
place in the history of the G. E. O., and he ho[el it would not be 
the last. 

Assessment of a Yorkshire Electric Light Works — Although 
the premises were still in the hands of the contractors, and would no; 
be in working condition for some time to come, the new generating 
station of the Yorkshire Electric Power Company at Thornhill, near 
Dewsbury, was some time since assessed at a rateable valus of £1.200. 
We understand that the company thereupn sovght the advice of the 
Machinery Users’ Association, with the result tnat their valuer, Mr. 
Humphreys-Daviee, sppeared before the Assessment Commit ee last 
week, and obtained a reduction of the rateable value from £1,200 to 
£10, until such time as the station should be profitably occupied. 

Wrexham.—At the last meeting of the Electricity Supply Com- 
mittee a letter was read from Mr. Asb, complaining that certain state- 
ments reported in the public Press referring to work done by him when 
an employ é in the electricity department were inaccurate and ca!culated 
todo him harm, It was decided that Mr. Ash be informed that no 
blame attached to him in regard to the discharge of his duties up t» 
the time when his voluntary resignation took effect, there being no 
ground for dissatisfaction as far as the committee had ascertained as to 
his capacity. Tho electrical engineer's report showed that ia January 
there had been used for tramways and lighting, etc., 51,581 units a: 
compared with 41,581 in January, 1904. Five new consumers had 
been connected. 

Metropolitan Asylums Board.—Mr. A. O. Scovell presided on 
Saturdsy at the meeting of the Board held at the offices, Victoria- 
embankment. The Local Government Board wrote forwarding copies 
of an order suthorising the execution of certain works for the purpose 
of lighting the Belmont Asylum by electricity and the provision of 
telephones and fire-slarms at a cost not exceeding the sum of £6,450 
and the borrowing of that amount, which should be repaid in 10 years. 
It was :csolved that application be made for sanction to the Managers 
inviting tenders for the installation of proposed systems of electric 


lighting, telephones, and fire-alarme at the Southern Hospital from 
nine se’ sted firms, and to their entering into a contract or contracts 
for the execution of the necessary works, without ia tte first instance 
ad ver tit iog forssa'eltencers. It was stated that at the prereat moment 
the engineer-in-chief was not ia a position to give a definite estimate 
of the cost of these werks (full provision for which hed been made in 
the expenditure sanctioned by the Local Gcvernment Board in con- 
niction with the erection of the hospital). but he anticipated the cost 
approximately at £9 OCO, of which the undergreut d mains alone would 
account for about £3,000. It was decided that, subject to the assent 
of the Local Government Board, the plan of the proposed new boiler- 
house, destructor, and chimney chaft at the Esstern Hospital be 
approved, and that the Works Committee be instructed to take steps 
for the execution of the necessary work. 


Exeter, —The City Oouncil, in committee on Wednescay, considered 
the following interim report of the special committee appoioted to con- 
sider the management of the electric light undertskiog: ‘‘ Tho special 
committee have elected Councillor Dunn chairman of the committee, 
aud at three lengthened meetings have fully aud carefully enquired 
into the matter r«forred to them. The committee are not yet prepared 
to report fully upon the general refereuce, but having regard to the 
special ru ference relative to the general comp tency of the chief officer, 
they beg leave to present this intcrim report, The committee, after 
careful enquiry, are fully eatisfied with the competency of Mr. Munro 
as au electrical engineer, and are of opinion thst the electrical 
engineer should have charge of all the works in connection with the 
electric light undertaking, including mains, aud of the electiioal 
equipment in connection with the tramways. Having regard to the 
extent of the works and the growth of the undertaking, the committee 
are of opinion that thie is sufficient to fully cccupy the time of the 
electrical engineer, and that eome other arrangement should be made, 
by a reacjastment of the present steff, with regard to the supervision 
and control cf what may be oslled the mercantile side of the under- 
taking by an officer who should be in direct communication with the 
committee, The committee recommend that, having presented this 
report bearirg testimony to the competency cf Mr. Manro as an 
electrical eng:ueer, that the matter should be again referred to them 
in order that they may reprit upon the general question of the manage- 
ment of the undertaking." 

Finohley.—The Electricity Committee in their last report stated 
that they had had under consideration a report of the electrical engi- 
beer upon the progress of the electrical undertaking, end an estimate 
of the cost of the farther extensions to buildiogs and plant which were 
necessary to cope with the inueasing demand for current. They 
pointed out thst the original losa of £55,000 provided for the supply 
of current to the equivalent of 10.C00 8 c. p. lamps for private lighting 
and 600 8-o. p. lamps for street-lighting. The further loan (f £16 600 
made provision for the doubling of this output— (c , 20,000 8 c.p. 
lamps for private lighting and 1,200 8 c.p. lamps for street-lighting. 
There we'e connected, or applied for, at the present time the equiva- 
lent of 18,815 8 c.p. lamps for private lighting and 1,324 8-c. p. lamps 
for public lighting; and, in addition, 150 centre poles which were now 
being connected up. The engineer further estimated that during the 
current year at least the equivaleat of a forther 10,C0) 8 c. p. lampe 
would be applied for; additions and convereions cf pablic street lamps 
to the number «f 600 8 o.p. lamps would also be rece:siry, me king 
in all a grand totel of 31,370 8 c. p. lamps, or 10,170 8 c.p. lampe in 
excess of the espicity of the existiog plant. The committes considered 
that arrangements thould be made for extensions at once. Applica- 
tion is to be made for sanction to the borrowing of £23,500, made up 
us follows: machinery, £5,45); water supply, £2,18); buildings 
and sub-station, £6,750; mains, £5,370; service connectiors, £2,200; 
contingencies, ottice, and inspection expenses, aud loan charger, 
£1590. The committee have been authorised to invite tenders. The 
electrical engineer has reported that the work in connection with the 
centre-pole lighting was now in active progress, aud would probably 
be completed in about a fortnight. Following on the recommendaticn 
adopted at the last meeting of the Council as to the acquisition of the 
undertaking of the Finchley Electric Light Ova piny, the committee 
are, pending completion, supplying to the company in bulk. 

Annual Staff Dinners. —The annual works dinrer of the Croydon 
Corporation electricity wo k3 staff was held at the Greyhound on 
Feb. 24, the chief engire:r, Mr. A. C. Oramb, being in the chair, 
eupported by Me. W. Burr, chief assistant eng neer (vice chairman). 
A good programme of songs, recitations, and iustrumental music wes 
ably rendered by various members cf the ste ff at the smoking concert 
which followed. Ad interesting little ceremony tock place during the 
evening. the same being a presentation of a handsomely fitted travelling 
bag to Mr. C. W. Salt, who was leaving to taka up a higher position 
at Bradford. — The first annual s‘aff dioner of the Anchor Cable Com- 
pany, Limited, Leigh, was held in the White Horse Hotel on Feb. 27, 
Mr. R. H. Harvey, the manager, being ia the chair. After dinner 
songs were rendered by membe s of the ste iI an erj»yable evening 
being brought to a close with singing of ‘‘ Auld Lang Syne” and the 
National Aathem.—The Pilh«m elkctriecity undertaking held their 
second annual dinner at the K ng's Hall, Fulham, on the 3rd inet. 
Mr. A. J. Fuller, the chief eogineer, tock the chair, and about 
70 members of the etstf were present. A very erjoyable evening 
resulted, and it is interesting to notice that the whole of the musical 
programme was carried out by those in the Ccuncil’semploy. Tte 
chief ttait of the evening was The Undertiking," proposed by the 
Chairman, who seid it was a pleasure to him 10 be able to record a 
steady increase in the output and reverie, end a steady decrease in 
the cost of prcductiop, and these, he explained, had enabled the 
Council to sanction the reduction cf the price for lighting current to 
34d. per unit with a small discount, which he was sure would induce 
further business, With reference to the destructor, the Ohairman said 
that by reason of its efficiency it had become famous, and reminded 
them that approximately 35,000 tors of refuse per annum were destroyed 
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in Fulham at an average price which was at least 10d. per ton cheaper 
than the best results obtained elecwhere. Ia conclusion, he thanked 
the stsff snd all ia any way connected with the department for the 
loyal support given and interest shown, and said that it was owing to 
the fact that all were palling together to make the undertskiny au 
even greater success that such a pleasing state of affairs could now be 
re»orded. This toast was replied to by Mr. R. M Prescott (town 
clerk) and Mr. Councillor A. J. Warner (chairman of the Establish. 
ment Oommittee). Mr. G. T. Meek (auperintendent of the destructor) 
p'oposed the toast of The Ohairman, which was enthusiastically 
received with musical honours. 


PROVISIONAL PATENTS, 1905 


FE». 27. 


4003. Improvements in dynamo-electric and electro-dynamic 
machinery. James Grey Bell, 17, Bt. Aun'a-square, 
Manchester. 

4040. Improvements in or relating to electric motors. James 
Burke, 111, Hatton-garden, London. (Oomplete speci. 
fication. ) ` 

4041. Improvements in or relating to electric tools. William 
Obed Duntley, 111, Hatton-garden, London. (Complete 
specifi ation.) 

4063. Improvements in sparkivg plugs 
magneto-electricity, for gas or oil 
Ferdinand Rene, 65, Ohancery-lane, London. 
specification.) 

4075. Transformer for electrical metal- working apparatus. 
William Lloyd Wise, 46, Lincoln's-inn- fields, London. 

(The Thomson Electric Welding Company, United States.) 
(Complete specification. ) 

4076. Apparatus for welding and performing other metal- 
werking operations by electricity. William Lloyd 
Wise, 46, Lincoln’s-inn-fields, London. (The Thomson 
Electric Welding Company, United States.) (Oomplete 
specification. ) 

4089. Improved method of constructing olectric accumulators 
and secondary batteries. William Holloway Fellows 
and Edward Thomas Pickup, 173, Fieet-street, London. 

4097. Improvements in electromagnetic devices. Hermann 
George Pape and Jacob Bender, 18, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

4100 Improvements in  eleotrolytio apparatus. William 
Phillips Thompson, 322, High Holborn, London. (Ths 
Desker Manufacturing Oompany, United States.) (Oom- 
plete specification. ) 

4102. Improvements relating to olectric tramways with 
conduit current supply. Albert Newman Oonnett, 322, 
High Holborn, London. 


: Fes, 28. 

4109. Improvements in and connected with galvanic batteries. 
Edward John Wade, 16, Elm-street, Gray's- inn · road, 
London. 

4199. Improvements in and relating to electrical switohes 
for aro lamps and other cirouits. Sydney Hughes, 96, 
Buchauan-street, Glasgow. 

4197. Improvements iu automatic electric warning signals 
for railways and the like. Joseph Henry Hollyer, 
Rashwood House, Droitwich. 

4131. Improvement in telephone cables. Alfred Whalley, Ash- 
ville, Helsby, near Warrington. 

4160. Telephone apparatus. Robert Bines, 46, Lincoln's · inn 
fields, London. (Complete specification.) 

4167. Telephone systems and apparatus. Robert Bines, 45, 
Lincoln’s-inn-fielde, London, (Oomplete specification.) 

4168. Telephone transmitters. Robert Bines, 46, Lincoln’s-inn- 
fields, London. (Oomplete specification. ) 


Marcu 1. 

4933. Improvements in electric ignition devices for internal- 
combustion engines. Frederick Millington and Albert 
Hogh Miller, 322, High Holborn, London. 

4937. Improvements iu and relating to electric foses. Al red 
Schwartz, 3, Brown-street, Market-street, Manchester. 

4949. Improvements in or connected with dynamos or elec- 
trical machinery, including their external circuits, 
with special reference to the regonerative system of 
electrical tramoar control. Herry Winram Dickinson, 
5, Salisbury-road, Wimbledon, London. ‘ 

4260. Improvements in the manufacture of electric cables. 
Charles James Beaver and Ernest Alexander Olaremont, 4, 
Bloomsbury-equare, London. 

4273. Improvements in apparatus for automatic electric 
advertising and like purposes Guy Carey Fricker, 46, 
Lincoln’s-inn-fields, London. (Complete specitication. ) 

4998. Improvements in or relating to joining belts, wire, or 
other ropes, cords, wires, electric oables or oon- 
ductors, tyre wires, or the like, or for attaching 
terminals or other suitable end pieces thereto 
and means for affixing such attachments. Arthur 
um Edwards, Birkbeck Bank-chambers, Ohancery-lane, 

ndon, 


eperating with 
Theodore 
(Complete 


4987. Improvements im secondary electric batteries. Pascal 
Marino, 7, Southampton-buildinge, Ohancery-lane, London. 
(Oomplete specification.) 

4303. Improvements in or relating to apparatus for obtaining 
constant voltage from dynamos working at varying 
speeds. Maurice Eyquem, 111, Hatton-garden, London. 
(Date applied for under Patents Act, 1901, March 3, 1904, 
being date of application in France.) (Oomplete speci- 
fication. ) 

Improvements in electric motor-starting rheostats and 
switches. Henry Boultbee Brooks, 18, Buckingham-street, 
Strand, London. 

Marcu 2. 


Further improvements in apparatus for the automatic 
ignition of gas, gaseous or the lite by 
means of an electric current, George Hill, The Grove, 
Ashton-on-Mersey. (Complete specificstion.) 

. Improvements in olectric gas lighters. George William 
Somerville, 68, Owen-street, Accrington. 

Improvements in sparking plugs for electrically-fired 
internal-oombustion engines. ert ert Lewis, Wilfrid 
Hill, end Jack Whitfield, 24, Temple-row, Birmingham. 

Improvements in and relating to aro lamps. John 
Frederick Wakelin. William Bono, and Oharles Weston, 5, 
Tottenham-street, Tottenham Oourt-rosd, London. 

Electric timo switch. Hilding Lübeck, 41, Grange-park, 
Ealing. London. (Date applied for under Patents Aot, 
1901, April 3, 1904, being date of application in Germany.) 
(Complete apecification.) 

Improvements relating to eleotrie circuit systeme. 
Henry Harris Lake, 7, Southamptcn-buildings, Obancery- 
lane, London. (The Direct - Line General Telephone 
Company, United States.) (Comj lete specification.) 

Improvements relating te dynamo-electric machines. 
Robert Pohl, Felix Pohl, and the Phenix Dynamo Manu- 
facturing Oompany, Limited, 222, Hi;h Holborn, London. 

Improvements in and relating to the supply and 
regulation of the electric energy employed in the 
operation of aro lampe used in searohlights and 
like apparatus. The British Thomson. Houston Oompany, 
Limited, 83 Oapnon-street, London (The General Electric 
Company, United States.) 

Improvements in receivers for wireless telegraphy. 
Guglielmo Marconi, John Ambrose Fleming, snd Marvoni’s 
Wireless Telegraph Company, Limited, 24, Southampton- 
buildings, Ohancery-lane, London. 


MARCH 3. 

Improvements in and relating to magneto-electric 
generators for igniting the oharge in internal-com- 
bustion engines and the like, John Oarlaw, 96, 
Buchanan-street, Glaegow. 

Improvements in magnetio soparators for eres and 
other materials, Joseph Mansell Moss, 6, Bank-street, 
Manchester. 

Automatic signals for loop-line aignal arms and bells 
tho whole worked by electric tramoar automati- 
cally. George William Burden, 58, Uxbridge road, Hanwell, 
London. 

Improvements in and Connected with conduits for 
electric conductors or cables. Thomas Easton Devon- 
shire, 47, Lincoln's - inn · fields, London. 

Marcu 4, 

4491. An improved drum for winding or coiling wire 
rope—copper, iron, or steel—electrio cable, lead 
tube, hemp, or cotton rope. David Mackley aud Albert 
Payne, 112, Hood-lane, Little Sankey, Warrington. 

4497. Improvements in brakes for electrically driven 
machinery.  Frederi» Osmond Hunt, 19, Houndyate, 
Darlington. 

4513. Improvements in electric clocks or the lite. Frederick 
Augustus Cbandler and Bahoe Bonokseo, 18, Hertford. 
street, Coventry. (Complete specification.) 

4599. Improvements in the control of the electromotors on 
electric railway cars. Francis Lydall, Queen Anne's- 
chambers, Broadway, Westminster, London. 

4540. Improved means for alternatively driving trom a 
reciprocating engine and a rotary engine. The Elek- 
trizuüts Actien-Gesellechaft vormals W. Lahmeyer und Oo., 
47, Lincoln’s-ion-fields, London. (Date applied for under 
Patents Act, 1901, March 4, 1904, being date of application 
in Germany.) (Complete specification.) 

4541. Improvements in or relating to miocrotelephones. 
Elektromilitiura Aktiebolaget, 111, Hatton-garden, London. 
(Date applied for under Patents Act, 1901, March 8, 1904, 
being date of application in France. (Complete speci- 
fication.) 

4644. An improved process for the electrolytic manufacture 
of metallic wire or strip. Sherard Osborn Oowper-Ooles, 
4, South-etreet, Finsbury, London. : 

4545. Improvements in the electrolytic production ef 
metallic strip. Sherard Osborn Oowper-Ooles, 4, South · 
street, Finsbury, London. 

4567. Improvements relating to electrically-driven air-pumps. 
a Sobhk, 18, Southampton-buildinge, Ohancery-lane, 

nden. 


4305. 


4313. 


4363. 


4315. 


4379. 


4384. 


4389. 


4395. 


4431. 


4456. 


—— 
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COMPLETE SPECIFICATIONS ACCEPTED. 


To be published March 28. 
1904. 


4937. E lamps. Andrews and Manufacturing Electric Company, 
imited. 

5064. Electrical and automatic working of signals, points, 
and crossing gates on railways. Daboo. 


5994. Electric alarms,  Kiewert. 
5374. Electric gear for controlling lifts or hoists. Björnstad. 
6690. Electrically-controlled lifts. Bush. 


74238. Apparatus 


7676. Telephonic communication. Lee. 


$064. Working of single lines of railway on the stectric 
staff or other electric systems. Jacobs. 


8999. Automatic electric switches and circuit breakers for 


controlling motors. Hsywood and Brounger. 


9660. Starting devices for electric motors. 


Houston Oompany, Limited. 


for moving  eleetrically the points on 
electric tramways and railways. 


7660. Electrio arc lampe. Levis. 


Tierney and Malone. 
(General Electric Oompany. ) 


British Thomson- 


(General Electric Company.) 


9841. Commutators for dynamo-electric machines. British 
Thomson-Houston Company, Limited. 


Company.) 
9949, Resistance units and methods of 


making 
British Thomson- Houston Company, Limited. 


Electric Company.) 
9844. Vapour electric apparatus. British Thomson- Houston 


Company, Limited. 
9884. Controller for electric motors. 


(General E:ectric 


same. 
(General 


(General Electric Company.) 
Soar and Joel. 


10019. Dynamo-electric machines. British Thomson-Houston 


Company, Limited. 
Dynamo-electric machines. Wilton. 


11604, 


electric ourrents and other purposes. 


hausen, 
12076, Lining and insulating of chambers or cases carryin 

switches or fuses or both. Ward and Goldstone, 
21995. Intercommunication telephone systems, Birnbaum and 

White. 


23396. Controllers for electric motors. 


troller Company. ) 
23001. Automatic electric switches. Scott. 
23183. Electric fire- alarms. Hopkinson. 
under International Convention, April 15, 1904.) 


25378. Electric spark-gap 


Juetice. 


(General Electric Oompany.) 


(Date applied for 
under Iuternational Convention, June 1, 1903. 
11833. Vapour electric apparatus for reotifying alternating 


von Reckling: 


(Voltage Con. 


(Date applied , for 


apparatus for use with high- 


frequency currents, particularly adapted for thera- 


peutic work. Lake. 
25388. Rotary spark-gap 


(Electro-Radiation Oompapy.) 
apparatus for use with high- 


frequency currents. Lake. (Electro-Radiation Company). 
26098. Electric current-controlling systeme. 
applied for under International Oonvention, June 4, 1904.) 
26917. Electrodes for arc lamps, Whitney. 


under International Convention, Deo. 10, 


Eastwood. (Date 


(Date applied for 
1903.) 


27997. Means for lighting and extinguishing gas lampe by 
electricity. Giorgi. 


27708. Method of winding for 


asynchronous electrical 


machines for producing a variable number of poles 
in the proportion of 1:2 Siemens Sohuckert- Werke 


G. m. b 


vention, Feb. 13, 1904. 


27849. Electric percussive tools. Newton. 


Oompeny.) 


engines. Renault. 


. H. (Date applied for under International Con- 


(American Inventions 


t electric lamp. Howorth. (Guest and Hills.) 


28797. Apparatus for indicating the number of a telephone 
subsoriber. Andersen. (Date applied for under Iater- 
national Convention, March 30, 1904.) 


28824. Electric lighting arrangements for internal-combustion 


Convention, Feb. 2, 1904.) 


29149. Space telegraphy. Stone. 


national Convention, Feb. 23, 1904 
29143. Space telegraphic receiving systems. Stone. (Date 
applied for under International Oonvention, Feb. 25, 1904.) 
29144, Space telegraph systems, Stone. (Date applied for under 
International Convention, April 11, 1904.) 


(Date applied for under International 


(Date "ads for ander Inter- 


COMPANIES' STOCK AND SHARE LIST. 


Name. 


Commerelal and Industrial. — 


Alliance Elecorical Oo., 6 


Aron Electricity Meter 
British Insulated 


6 per cent. f! cnn às 


4, nd Debenturs Stock = as =s =s =s as 100 


oeni ep Pret oe 128000 : 


and d Hey € Cables Ord. 1.106.600 
— 7 7 Cum. Pref. 1-100, ae . 


Amount 


paid. 
£ 


Last price 
£ 
üi xd 
ane risa 
- 901 6t 
51-53 
161-104 
99-101 xd 


Name. Kpald. Last price, 
£ £ 
Oallender's Oable, Debentures ee 9.0 09.006606 00€000000€000000007970 d en MTM 
eee VIUN  o00020224990909429009009299099092999 09929979 = 1 4 
= per cent. Pref. ........... c 5 ~ 8 
Orompt« nnd h) A VERELA ME ERE xxu cie 242 
cent, Debentures............- eee e rea M 1 > 
Bilson an Swan United, A, Shares, 1.99, 21. 5 — 1 
“A” Sharee, 01-017, 139 ee as 60 T) 5 om 14 
— — B per cent, Debentures % %% % „%% % „% %%% „„ „ 6 %„ „ 2 ao ns 00 = 81-86 xd 
OSS DUE ont Deb. Piook, Bed. ae see Ua ERAS . 100 ~ 77-82 
Blectric Construction, Limited, Nos, 1 to 118,100 err - — 1411 
——— 7 per cent. Cumulative Prei... eo. ae ae 
— 4 ber cont, Perp. 1st Mort. Deb. $E SEVERE TUUS 100 . 9. 
Ferranti Limited, 5 per cent. 1st Mort. pon i Stock, Bet: 100 .. 980-96 
General oe Compen C800), 5 percent cum Pret. . 10 .. 94-10 
r cent, 146 M ort. Deb. Stock .............- .. 100 — 81-96 
W. T. MA pe Telegraph Works, Ordinary ............ „ ow BLB 
per cent. Preter ene ne „ ae Gir 
per cent. Debent ure æ 10 111 Ad 
India Rubber, Gutta haberse ai and Telegraph Works ...... 10 . 6.17 
4 per ' cent, Debentures.. .. ......-- eee eene. ee = 100-103 
Parker, Thos., Limi Ordinary FF — 10 œ 10-10% 
Telegraph Oonstruction and tenanoe......... eec ~ 18 æ 35.37 
Electrie Lighting and Supply.— 
Bournemouth and Poole, b rear c — 10 œ 12-1 
1 per cent, Oum. Pref., 7,501 -15 0000 ~ 10 . 10˙ 
6 per cent. Cum. Second Bref., 15,001.22, 500 . 10 11.12 
r cent. Debentare Stock. RS.. -. 100 — 14.106 
Bromley (Kent) Electric t and Power oOo. os 5E 
— — 44 per cent. lst Debenture Stock, Red.. 100 — ‘01-1 
Brompton and Kensington, Or Ordinary........... e „ B ow ou 
Meise] eir Y rig “OOrp., 8 5 — Pid 
00. 6 % „% „%%% „%% % % % „% % 6% % 6% „ 6 „60 = r 
Oambridge Electric supply Gom - 405 
Oentral Electric Supply, 4 A Per im Ca Deb. Stock 100 — 105.1 
Croas 180 Arana, — Án —— Y æ UA xd 
— 70,00 „ „ 6% „%%% %% „„ %% „%% 62 6 66 666 0 5 ee 2 t 
— F855 Und. Undertaking " 4&4 p.c. Cum. Pref., 1-40,000 6 =| 165 1/16 
— — 40,001-80,000..... ccce erret . 4 15 16-51 16 
4 per oen cent. Debenture Stock, Red. (Prov. Oerta.).. 100 . 103.105 
Chelsea Electricity Bu €9909909950000900009090€000020000€0 ae 6 = 63-7 
pei d nidi rite Fa. „ 100 — 109.1 
Olty of 9 VEIRE .. „„ „„ „%% „%% „%%% %%% „%%% „% „60 ao 10 = 1 ‘lo 
=- per cent. Cumulati eccc20000008€ 2 2 2 „„ „„ 10 oa 14 
— — § per cent. Debenture Stock .................. . 100 . 
rd e per cent, 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 . 1035106 
County ui don Electric Supply,Ordinary .......... ~ 10. 2 
— Cent. Cum. Prei... no - b- 
C All pd. Rd. 100 — 1031 
—— 44 per cent. 2nd Debentures Prov. Certe......... . 110-113 
Bdmundsons’ Electricity Corporation, Ordinary, 1-50, 000. 6 [n 
6 per cent. Cum. Pref. ......... eee pom 6 œ ĠÓġ 
92 y cent. First Mort. Deb................. e « 100-108 
Blectric Lt. & Tractn. Oo. ede La 9 eee 5. a» 2- 
cent. Debenture e ; € 
Folkestone Electric Supply Ltd., Nos. 1-10,000..... —- ÖÖ - 
per cent. First Deb. Stock, Red... ..... . 100 — 101-104 
Havana ectricity, ee 1- 15,000 . 2 02 EN 10 = 94-104 
Hove Hlectrio Lighting, Limited, Ord.. i “13,000 . 5 — 74 8 
Isle of Wight Elec. Lt. and Pwr., LA., 4) p.c. Db. Stk. Red. 100 . 101-103 
Kalgoorlie Electric Power and’ Ligh ating, Limited, 6 per 
Kensington deraa inighiabriden B c. Lt., Ltd., Ord., 1-21,000 5 x 127.181 
ta ec. . 
K eniin eton and tabridge and Notting Hill, 4 per 
oent. Debenture stock E ~-—~ 100 . 214 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 — 99-105 
London Electrio, Ordinae e ~ 3 .29/16-213/16xd 
6 per cent. Pref...................... eere eene 6 83 64xd 
3 lst Mortgage Debentare Stock, Red... 100 . 
Metropoli van Ordinary Sin EE E E T 10 . E 
per cent. Mortgage Debenture Stock . ..10 — 110.11 
—— 44 per cent, Cum. Pref, ...................... . O80 
— D$ per cent. orga vee 2662 66% „„ 6 „6 * 100 = -99 
Midland Hiectric Power Dis., Ld., 44 p c. "Ist Mort. Deb.. 100 — 88-100 
Newoastle-upon-Tyne Electric 8 Supply, Ordinary ...... — 8 œ 8.101 
Notting Hill asd j va MEHR Te WERE QVI EE 4. 147.451 
0 6 % % % % %,ẽẽ seen „ee eee „0% e 
4 per cent First M . Debs Nos. 1-500 (Reg.) . 100 102-104 
Oxford Electric, Ordinary, 1-96 ana +° -14,510.......... es - 6i 
— 4 nt. Debenture Stoot — .....-.......-..- 100 £81 
Royal Electrical Company of Montreal å} per cent. First 
Shares Mortgage Debentures ...........ccccsesecees .. 100 — 100-108 
Smithfield Markets Electric Su Lid., Ord., 1-12,000.. 6 — 123 TITd 
Ser r kr etti Wes deus Lh CURE RC ee ~ 10 . : PU 
South Metropolitan Electric 1: Light and Power Co., Ord... 1 .. P 
—— 7 per cent. Cum. Pref. .......................... 1 ..113/22-1 16/32 
——-— 44 per cent. lst Mort. Deb. ve isas ee tests 100 .. 107110 
— Ditto, FUNG, g 8 in 
dt. James's and Pall Mall, Ordinary, 101-80,080 ee ee ce af „ 6 ep 134-14 xd 
7 per cent, gd Oe OS CO 9.9 60 6.0 CO 9.9 OO 9 0 08 6-9 6.8 6&6 as 6 ee 8 xd 
x per CONG. Ded ea nu m as ww 100 .- 1 
Urban El o Bu Qo. Ordinary, 8-30,007 ........ ~ 0 œ § 1/165 3/16 
5 per cent. Cumulative Preference, 60,001-80,000 5 54-6 
Westminster, Ordinary . e D ~ 122-134 xd 
— 5 per cent, Cum, Pro., 110,101- 138,261. e 6 >» 64-6 


Electric Tramways.— 
— 9 per cent. Cum, Pref., 1-360,007 ...... : 
Permanent 61 per o seni. "DebentureRtook, 1888 .. 100 
Auckland Elec. Trams., Ld. Spo I: m Mn, Deb. Stk., Red. 100 
Barcelona Tramways, Limited, 0 1-20, 10000 da da wee RE 


Tramroad 
way Invest., Lim., Ord., 1-78, 000 
—— 5 per cent, Cum. Pret, Hos. 176, e b 
per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 

British Columbia Electric Railway Oo., Ord. Def. ........ 100 


b. 
British B ic Traction Ord. 99199009 & 60, 001-90, 000 a 


—— 5 per cent. Perpetual Debenture Stock Le 100 
— 41 per cent. 2n Stock 


Deb. 02 OS 0S 028 Of od 0-0 68 9.0 OD 


ee „ 
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Name. i Last prios. Nams. Es Last prio 
g g £ £ 
Oldham, Aston, and Hyde Tramway, Ordinary... n. — 10 = -124 
Brenos Ayres and Belgrano Tram. Ord., 1-100,000 6 _ 344 8 percent Oum., Prot .. 10 — 93. 
% A''6 per cent, Om. Pt.,1-40,000.. .......... b 5g 5j Perth Blec. Tramways (W. A.) ö per cent. 1 Mrt. Deb. 8k, 100 — 104-187 
.B'6 percent. Om. Pt., 1. 27,500 5 65404 Potteries Ileotrio Traction, Ordinary 50, 00 1-40, 00 i . 10 . 9 94 
2 percent. Deb: 1 er x - 185105 5 per cent. Cum. Pref., 1-300000. ...... a a a 09455 
Prov. er & pa 520% „% % „„%ũ¶,¶j56˙c 1 % % „% „„ %%% „„%„%cͥ4 0 e f 4 r cent, Debenture Stock We Qa m ml al. me We QE 100 - . 
Buenos Ayres Electris Trams., Ld., 5 pe Deb. Stk., Red. 100 .. 95.8 South la lotos Blectric Traction and Power Company 
Calcutta Tramways, Limited, 1-102,268 .................. .. 888 — £260,000 Ordinary as ccc 1 1 
41 per cent. lat Deb. Stock, Red. ................ 100 |. 106-1 ——— £101,152 6 per cent, Preference ——...——.. 1 1 
Oape Bieccric Tramways Nos. 1-480, 00“. . . 1 E 14-14 — £657,170 44 percent, Debenture Sock 100 p. 6. 100 po. 
Ulty of Birmingham Tramways, 6 per cent. Cum. Pref. .. 5 — 44-54 
1 per cent. 1st Mortgage Deb. , 1-5,000(1917).... 100 — 101-104 Eleetrie Ballways.— 
Colombo Biectrio Tramways and Lighting, Spercent. 1s 95 
Mortgage Debenture Stook, Red. .................. 100 102-104 Central London, Ordinary — 100 . I 
Cork Mlectric Tramways and Lighting Oo. Ordinary — 10 84-10 —— 4 per cent. Pref, JJ 2 m 3 88.85 
r cen e um. et. € me an ee ao ms 69 90 Q6 ne me mS ae * — 96 9? =e ene Gà we ao as ao as as as ap = 
— — 4 Per ceat. Debentures ........................ 100 — 101-102 —— 4 p.o. Deb. fon no Darte., fully pald)..100 . 148.46 
Dab lla United Tram ways (1896), Ord., Nos. 1-60, 000 E 10 — 13-14 City and South 5 Ordinary 100 107.109 
5 per cent. Pref., Nos, within 1.80, 000 . 10 _ 164-164 ——- 4 per cent, Debenture Stock — ; 
34 por cent. Mort. Debe., 1-3,000, Red. 100 — 94-97 — por cent, Pref, Stock 91. a ae ae LLL m 11 118.301 
1 a pertal Teamways Ordinary 4.9 —9 e mo 9.9 Qe 9 „ 6.9 „„ all = 18-19 PEE ERO be os os ’ e me ao mm a ao at as ao " an 100 - 116-119 
6 per cent. Cum. Pret. mo mo an mo me no ao mo mo as mo ms all e» 14-144 l— — oe d 99 90 9 ns ao mo GO mo 649 (b Q9 m5 10 e 10-10 
44 per cent. Deb Stock ......................] 108-11 Liverpool Overhea Pad et cant Fre 10 7 344 à 
Isle of 05 . ante A and Lighting, ö per c. a 9 5 Hea i. I 5. 7^ $9101 
" 7 n esoo cece 26096 oe 69 ms eo mo - d , , dins = 
=e Apar Gont, Debenture Stock r LOO: cad 83.32 E W e of London, 5 per cent. ocn 
Kiddeemlaster and District Lighting and Traction, Pref. 6 . 8.84 e am a oa as ma —— — om 
L (loa Uatted Teys.(1901),5 per cent. Cum. Pref. '...... 10 — 1010) Waterlooand Oity, Ordinary - 100 — 82.84 
4 per cent. lst Mt. Db. Stock, Red. ............ 100 F 102104 

Ma iras Elec. Trams (2904), La. 5 per Sent Deb. gtk Red. 100 » N 1 : Telephones.— 

Metropolitan ec. Lrams., -, Vota,, I. , “iy , . . f E " 
eed percent. Cum. Pref., 500,00]-1,000,000 "ved 31/32-1 1/32 | Nationa Beete ee e .. 4. — „ Im oH 
—— — 44 percent. Deb. Stock, Re. 100 .. 105-107 6 per cent. Cum. First Frei. 10 — 13.14 

Milwaukee Electric Rail and Light, 5 percent. 30-yr. Cons. — 6 percent. Oum. Second Pref, -saaa 10 . 12.13 

Mort. B nds, 1926, 1-5,500 and 7,001-8 000 a rs #1, oe 105-110 — 5 per cent. Nou. Cum, Third Pref. 3 6 En -54 

Montreal Street, Rall., Sterling 5 per cent. (Mort.) Deb., — 54 per cent, Deb. Stock, Rod. 100 — 99 101 

. 5 t. Deb., 1922, 601.2,000 ^" 8103 xd — 4 per cent. Deb. Stock, Red. 100 > 104-106 

P. Sterling “2 per cent. Deb., 1922, 601-2,000........ 4 per cent. Prov. Cert. .............. Void d DRE — .. 103-105 

New G 1 Traction, 6 per cent. Cum. Pref.,1-10,000 and Oriental Telephone aud Hlectric Company p 1 14-1 
31,001-74,C00 — —p —ͤ—kbkbw —ͥBᷣ„E ... 5 = i-li ——— per cent. Cum. Prei. 5 1 7. 13/16-1 5/16 


f/ .. . . 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS, 


Traffic Returns for | Increase or Mcr tal Accounts for past year, 
week decrease. I" gc — 
è — ————: €——n ER EL ELT sm er 
vine; " l — — s Recelpts per car 
| F urrent 1 Total | Passengers | Car miles as- | Car Mile of mile, 
| Ending| 1905 1903. | Week, | year. 1904, |1905 Ending receipts carried, run. s'nger mile. track. 
£ £ £ £ £ d. d. £ d. 
Aberdeen Corporation........ Mar. 4 1,080 1,105 — 23 + 5,7/7 191 19} May 31 37,931 9,099,715 794,641 0˙98 |15:02| 1,970 6°14 
Ayr Corporation.............. . 82 1890 T 26 — 8 8 „ 15 14,169 3, 201, 585 $36,049 1°05 10˙11 1,770 50 
Barking Corporation.......... » ^4 95 38 ＋ 18 232 | 133| — — — — = X Às 2 2 
Birken^»ead Corporation ...... . 950 WJ 1+ 60 — 95 25°95) 234 | March 31 56,073 11,527,932 1,519,701 | 1158| 9°98) 2.3835 641 
sirminghum Corporation „ 4 381 - = E * : - ak bes 2 
Birmingham Tramways Co. — 61 61 — — Sa — = 7 = 
Blackburn Corporation ...... | — — — 24 23 „ 25 43,374 7,742,692 951,484 — |1084 — 4°59 
dbackpool Corporation. „ 2 293 29 T 30 + 6.178 171 | 174 „  91/211,168 6,169,121 784,443 1:52 | 108 — — 
Blackpool-Fleetwood Trams. | „ 4 eli 40 |-- 17 63 164 164 Dec. 31 32,021 2,993,991 600,757 5°34 | 12°75) 2,001 7 05 
Bolton Corporation .......... „ 9| 1,674 581 + 143 + 623 58 38 | March31| 94,161 19,895,436 | 2,188,030 |114 | 10°2 5,766 5°89 
Bournemouth Corporation....| „ 1 875 734 - .94| 2.251 1015 103 E av ae . fa e Ks ts 
Bradford Corporation ........ Feb. 25 3,553 5,950 | + 195 729.739 77 41 — — t —_ — = we = 
Brighton Corporation ........ Mar. 5 7335 655 | + 100 + 2,7164 9 74 TEM. — 10,432,508 | 1,031,928 | 1-00 | 10-10 — — 
Bristol Tramways Company. Feb. 24 1,263 4.357 - 94 — 514 514 Dec. 31g 253,150 44,531,439 6,033 528 ^ Ma Se ps 
Burnley Corporation ........ Mar. 4 942 881 | + 61 — 1060; 10 == : B — = = = = 
Burton Corporation .......... » 9 235 274 | + 22 öt | — |March 31/ 11,574 2,556,134 232,578 | 1°08 | 9°81} 1,570 | 7:57 
Carditf Corporation Feb. 2 1,6 2) 1,779 — %4 + 1,921 — — = - = ik — -— E. Re 
Carlisle Tramways Company.. Mar. 4 137 157 — BO) — 2991 E: A Dc. 310 9.937 2.805.277 334.393 E 747 dá 39 
Central London Railway...... „ 4) 7,22 (630 — 24) + 1,089: 6 6 „ 91,562,471 44,955,938 | 1,292,674a | 1°87 | 64°87 98,229 | 35°60 
At & South London Railway) „ 5 2,954 5,285 2 - 1,935^ ^| 6 „ 51/165,003a| 19,069,519a — y Ea ae nih. 
Colchester Corporation. „ (1 137 - E 7 : 2 xd e 
Cork E. T. and L. Company .. Fel. 25 574 597 ‘| + 29 — — „ 319 25,657 6,353,823 319,676 1-00 6:95 — 39 
Darwen Corporation Mar. 3 198 189 | + a 83 7.23 7°23 March 351% 12.341 2,550,755 254,279 125 | 11°65! 1,707 9°36 
Dover Corporation .......... a 3 165 lot | + 12 43 4j 31 11,255 2,871,532 280,991 0 91 953 2,503 — 
Dublin & Lucan Electric Ry.. Feb. 24 91 87 f + — h 7 61 Dec. 51g 6.2 i} 58 3,905 107,164 5:88 14-09 952 7:39 
Dublin U. T., electric cars... . Mar. 3 3.88 3.410 ＋ 1i 17 46 519 134.643 X ag I: 
Dublin 8, District, Electric ..| ,, 3 (51 660 | + Í „ 91g 139,643 — 3,429,356 == = — ek 
Dnadee City Tramways ...... 844 779 T 1 22 22 May 15 35,874 9,084,522 752,814 0'93 |11:276| 1,630 — 
Eas; Ham Corporation ar D 630 557 | + 73 + 1," 1077 | 10:75 | March 31 34.312 12,950,259 807,002 L°63 !10:2 2 y: 
Glasgow Corporation ........ „ 414.881 | 12,907 | +1,177 | +28,255%| 145 | 123 May 519/656,572 | 177,179,549 14,008,750 | 0°88 |1125 5,489 b| 7°40d 
Gloucester Corporation ...... T 1 207 = = = Of — - — — = = = — 
Halifax Corporation Feb. 22 2.415 | 2114 |+ 101| +501 33 S0; | March 31| 68,28) | 16,322,054 | 1,387,885 100 |1179 | 2,059 | 877 
Hu idersfield Corporation ..../Mar. 3 1,207 1,79 | + 128 + 4,140 3j 35 „ Ol] 65,545 11,893,287 1,652,000 1:2 9'51| 1,873 — 
Hul! Corporation, E. 8. » „4| 209) | 1,954 | + 155| 411,210 | 25 19 » 51| 87,707 | 21,065,999 | 2,218,696 100 849 5,004 | 50 
Ilford Corporation .......... Feb, 25 515 237 + 9 - 104 - = "€ iis = — — R^ 
Ilkeston Corporation Mar. ] 102 120 l — = pa — = = - ws — 
Kirkcaldy Corporation yd 196 — — —. — = = - = = X ea a : 
Leeds Corporation ........... „ 4) 5,503 | 4,28 | + 680 716,39 | 89 814 „ 25 280,562 | 60,739,234 | 6,215,799 | 1°10 | 10-94 3,407 - 
Leicester Corporation ........| ,. 1 1.8 * — * 74 . = 5 : Des * e — -5 
Liverpool Corporation........ Feb. 2:| 9, 87 ).203 131 + 2.278 | 103 105 | Dec. 51g 531,484 | 113,057,234 11,734,838 1'11 107365, 160 6:88 
Liverpool Overhead Railway.. Mar. 6 1.320 1,449 | — 29 931^. 6:57 — June 30 79,252 10,466,726 386,185a | 1:82 |19°30a! 5.110 — f 
London County Council ...... Feb. 29 11,651 9,780 | +1,85 +115,259 46} 40 — — s <= x a- AE re 
Lowestoft Corporation ..... „ 27 120 12 — — = — P 3 -A - 
Maidstone Corporation „ 9 9] — 2 — = 5 = = - Hn E 
Manchester Corporation..... Mar. 4| 11,755 | 10,422 + 954 1314 — 4 be ak 
Metropolitan Elec. Tramways A) 10 t * å PN E : 
Nelson Corporation .......... » 4 . 107 Ci + 14!) + 1,532 2} — March 5!| 5,200 1,420.759 171,132 8 ˙3 6:47 e 
Newcastle-on-Tyne Corptn. 4| 3,517 5,400 | + 117 Lr 15 384 „ 25 185,027 39,715,120 059, I5 10:84 4, 1115 
Newport (Mon.) Corporation.. Feb. 11 4-5 460 | + 25 1.303 15 — i i ey cs 
Oldham Corporation Mar. 5| 1,'51 995 | + 353) + 50051 51] — = Pe 
Portsmouth Corporation 1 14 1,8: 1,28 101 + 6,923 29 29 3l| 91,448 18,204,426 1,828,193 1] 12°39 — 
Roclidale Corporation 11 -R 412 ji + 315 + 6,75) +4 41 51g 5.416 925.28] 127.456 1:38 | 10-27 - 7-55 
Rotherham Corporation . ” 2 . ' T 9 = = 3114 , 958 4, 14, 179 525,8 +0 1°02 9:570 2,247 6°63 
Salford Corporation .......... ; uU 34 73 5,45 — s »- s yd 8 T EG 
Scarborough Tramways Co.... 4 6. — . 74 ) l ; = = 
Sheffield Corporation ene » 5 MA 12 9,9 + 884 6.5 344 p „ 259 216,309 56,812,049 4,926,083 0:804 |10*428| 7 510 1*0 
Southampton Corporation ut 2 761 7983 — 2 „66 11 11 jl 35,874 9,084,522 752,814 0:946 11:436| 3.760 — 
Southend-on-Sea Corporation., Feb. 22 218 229 - 1] 61 — > 2 "c * im 3 
Stockport Corporation ...... s 24 41 70 |+ 48) + 8,485 114 - = ] as AS z jan 
Sunderland Corporation ...... Mar. 6 1,105 1016 | + 38) +169 19 51 18:48 „ Ol 62,506 14,848,958 | 1.433.463 1:01 | 10°46 — 602 
Swindon Corporation. „ I 151 — — i as i: iiri * = 0 
Wallasey U, D.O. ...—..... 69i 930 | + 10 „491 105 | 10°5 „ 51 35,861 6,554,493 157,688 ‘DE 5 
West Ham Corporation. „ 2 1.043 | - E 8621 — £) 3e ' 2 fg l ji 11-66 3,10 70 
Wolverhampton Corporation. „ 1 659 5 T6 1 — „ 310 20,873 1,263,066 117,335 | 12:005 — — 
* Includes maintenance of permanent way and proportion of profits paid to the tramwa companies for term n ; 
Fer miie oi single track, o Include rall and tram. d lacluding deprectation f Including one section N 1908, M Hali yen figures, 
| Only eight months—expenditure includes large special items incidental to starting new department, 
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NOTES. 

New Publications. — ''Rateable Machinery," by 
G. Westall (London: Philip Allen and Co. 5s). Nobody 
who is not a member of the legal profession would care 
about wading through the standard text-books on the 
subject of rateable machinery, and the author’s concise 
review of the general principles regulating this matter, 
supplemented by abstracts of important cases, should prove 
of great utility. Report No. 14 of the Engineering Standards 
Committee (price 28. 6d.) The latest report of this com- 
mittee deals with the standard specification for structural 
steel for marine boilers, which the main committee 
approved after the subject had been carefully investigated 
by a sub-committee. 


Cantor Lectures.—On Monday last Mr. Herbert Laws 
Webb delivered the first of a series of four lectures on 
telephony at the Society of Arts. The importance of this 
industry, which has grown up within the past quarter of a 
century or £0, was shown by the fact that over 5,000,000 
telephones were in use, and a quarter of a million of men 
employed. The lecturer briefly described the acoustical 
requirements for telephony, and showed the evolution of 
the apparatus employed, how Reiss bad made his investi- 
gations with interrupted currents, and how necessary for 
clear speaking were undulating currents. The names of 
Elisha Gray, Graham Bell, Edison, Hughes, Hunning, 
Blake, and others were mentioned, and their work in the 
development of the apparatus described. The voice of the 
lecturer was greatly assisted by screen illustrations, and 
excepting that, as in all these cases, the matter is too 
much for the time, the audience must have been edified 
at the clear and simple way in which the lecturer treated 
his subject. | 


Electrification on the Brighton Line.—One of 
the features in connection with the electrification of the 
Brighton Company's suburban service will be the type of 
car. As most of the traffic will probably be terminal, and 
in order to utilise the full carrying capacity of the line, 
it will be essential to reduce stoppages at the termini to 
a minim um. Besides adopting the multiple-unit system, 
end gangways on the cars will be substituted by sliding 
side doors along the whole length of the train, to facilitate 
the discharge of passengers. This arrangement is similar to 
that introduced on the Illinois Central Railway described 
in our issue of May 20 last. Instead of a centre aisle 
there will be a gangway down each side of the seats. 
This design entails a certain loss in seating accommoda. 
tion, but it is stated that a later contrivance enables the 
seats to slide, so that the gangway on the other side 
from the platform can be utilised, the arrangement being 
reversed for the return journey. The doors will be 
operated by compressed-air motors, power being supplied 
by the Westinghouse brake reservoirs, and it will also be 
possible for passengers to open them independently. 


Glasgow Wiring Rules.—Thenewissue of wiring rules 
by the Glasgow Corporation Electricity Department reflects 
the viewson the earthing question expressed by Mr. W. W. 
Lackie in his paper before the J.ocal Section of the Institu 
tion of Electrical Engineers. Thus the principal alteration in 
the new wiring rules is that dealing with the bonding and 
earthing of metal-sheathed conductors and metal tubes and 
conduits. The Corporation now most distinctly insist that 
all metal tubes into which insulated electric light wires are 
pulled must be connected together by means of properly 
screwed sleeves or couplings, or securely soldered together 
80 as to form a permanently continuous conductor from end 
to end of the system. Also, where iron pipes are used for 


protecting insulated electric conductors, it is necessary 
always to keep these iron pipes clear of gas-pipes by 
means of a distance-piece, and special attention is drawn to 
the fact that this distance-piece is always fixed securely in 
position. There is a slight addition to the rule concerning 
the insulation of paper and jute-covered cables, and the 
undue use of flexible on installations is discouraged. Bare 
terminals on motors aud accessories connected therewith 
are also prohibited, and these must be covered in some 
way. 

Royal Institution.—Prof. J. J. Thomeon delivered on 
Saturday the first of three lectures upon The Electrical 
Properties of Radioactive Substances.” Discussing the 
behaviour of a gas that was being ionised at a definite 
rate, the lecturer showed that the number of electrified 
particles could not increase indefinitely, because simul- 
taneously with their production a process of destruction 
was going on. If a gas while being ionised was exposed 
to an electric field, some of the ions would be removed by 
being driven against the plates connected with the battery, 
and the greater the force the larger the number that would 
be so treated. The number of ions produced by the radio- 
active substance in agiven time was not, however, indefinitely 
large, and therefore the conducting power of the gas would 
reach a limit beyond which it would be unaffected by any 
increase in the strength of the electric field. The current 
passing would thus reach a constant value, known as the 
saturation current. This current was most important in 
the study of radioactive substances, because it represented 
a perfectly definite quantity, and its measurement con- 
atituted the most delicate method of detecting a radioactive 
substance. On Tuesday next, March 21, at five o'clock, 
Prof. W. E. Dalby will deliver the first of two lectures at 
the Royal Institution on“ Vibration Problems in Engi- 
neering" ; and on Thursday, March 25, at the same hour, 
Prof. R. Meldola will begin a courae of two lectures on 
“Synthetic Chemistry (experimental). The Friday even- 
ing discourse on March 24 will be delivered by Sir Oliver 
Lodge, the subject being A Pertinacious Current,” and 
that on March 31, by Prof. J. Wright, will be entitled 
The Scientific Study of Dialects.” 


American Electro-Chemical Society.—The annual 
meeting of this institution is to be held at Boston, Mass., 
on April 25, 26, and 27, and we give below the preliminary 
list of papers that has been announced. A plentifal supply 
of current for demonstrations and exhibition purposes will 
be available While limitations of space will not permit 
of a general invitation to manufacturers to display their 
products, the committee offer to make all possible arrange- 
ments for such exhibits on application being made to the 
secretary-treasurer, Prof. H. P. Talbot, Massachusetts 
Institute of Technology. The headquarters will be at the 
Hotel Lenox. The papers are as follows: *' Microstracture 
of Silicon and its Alloys,” by Mr. A. B. Albro; The 
Migration and Coagulation of Colloidal Suspensions," by 
Mr. J. C. Blake; “Chromium,” by Mr. H. R. Carveth ; 
“Treating Low - Grade Ore and Tailings by Elec- 
trolysis,” by Mr. Ernst Fabrig ; “ Billitzer’s Method of 
Determining Absolute Potentials,” by Mr. H. M. Goodwin ; 
" An Optical Metaod of Observing Diffusion in an Elec. 
trolyte,” by Mr. C. Hambeuchen; ‘Removing Solvents 
during Electrolysis,” by Mr. Carl Hering; A Low- 
Voltage Standard Cell," by Mr. G. A. Halett ; ‘Osmosis,’ 
by Mr. L. Kahlenberg; “Some Experiments with the 
Reduction of Titaniferous Ores into Steel and Titanate of 
Iron,” by Mr. A. Lodyguine; Experiments with the 
Reduction of Different Oxides of Lead by Electric 
Current," by Mr. A. Lodyguine; Some Results of Experi- 
ments with the Electro-deposition of Metals on Aluminium,” 
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by Mr. A. Lodyguine; The Interdependence of Atomic 
Weights and Electro-chemical Equivalents,” by Mr. A. 
Reuterdahl; “Conduction in Electrolytes, by Mr. J. W. 
Richards; Water Powers of the Canadian Hinterland,” 
by Mr. C. C. Richardson; Eleotro-deposition of Silver,” 
by Mr. R. C. Snowden ; “ Adherence of Nickel to Nickel,” 
by Mr. R. C. Snowden ; and A New Diaphragm Cell," by 
Mr. C. P. Townsend. Papers are expected from Messrs. 
W. D. Bancroft, C. F. Burgess, A. J. Rossi, and others. 


Rotating Anode for Rapid Electro-Analysis.— 
It has been found by Mr. N. M. Hopkins that by using a 
rotating anode for the electro-analysis of metals they can 
be completely precipitated in a few minutes, whereas with 
a stationary anode it is necessary to employ such feeble 
electric currents that several hours are occupied in the 


process. He gives a description of the apparatus in the 
Scientific American. The outfit is exceedingly simple, as 
will be seen from the accompanying diagram. It consists 
of a vertical board firmly bolted to a heavy base by angle 
irons, and supporting an electric motor mounted with its 
shaft in a vertical position. Although this motor has 
practically no work to do in rotating the platinum wire in 
the solution, the use of a very small motor is to be depre- 
coated, as it cannot be operated in connection with a light- 
ing circuit, even by using a lamp bank. Directly under 
the commutator, upon which copper or preferably carbon 
brushes feed, is a large metal disc to prevent any minute 


particles from falling into the solution. The platinum dish | 


should rest upon a sheet of platinum supported on an 
adjustable stand, in order that the dish may be quickly 
lowered to remove the anode. The necessary instruments 
for maintaining the proper electrical conditions are shown 
in the extreme right of the illustration. The author is 
contributing a series of articles upon Experimental Electro- 
chemistry," appearing bi-weekly in the Scientific American 
Supplement, where a more detailed account of electro- 
analysis is given, and where those interested in this subject 
will find certain recent laboratory data. It may be stated, 
however, that the effect of the rotating anode is to maintain 
a homogeneous electrolyte by preventing concentrating 
changes due to differential ion velocity. 


Faraday Society.—The first annual general meeting 
of this institution was held on the 6th inst., the treasurer, 
Dr. F. Mollwo Perkin, presiding. Allusion was made in 
the report to the enthusiastic efforts of Mr. Sherard 
Cowper-Coles, to which the formation of the society was 
largely due. At his suggestion an informal meeting was 
held, at which a provisional committee, consisting of Mr. J. 
Swinburne, Mr. W. R. Cooper, Mr. Cowper-Coles, Dr. 
F. G. Dorman, Dr. Perkin, and Mr. H. V. Simpson, the 
latter of whom has since been succeeded as secretary by 
Mr. F. S. Spiers, was appointed. Having oxtensively 
circularised the profession, it was decided to create an 
organisation for the study of electro-chemistry and kindred 


subjects under the title of the Faraday Society. The 
arrangement by which an exchange is made with the 
American Electro-chemical Society of the literature issued 
by the respective bodies has given mutual satisfaction. 
There is, however, one feature in the history of the society 
which the council cannot look back upon with gratification, 
the membership roll having remained practically stationary. 
We trust there will be a substantial response to the 
reiterated appeal of Sir Joseph Swan for wider support, 
in order to increase the range of efficiency of the society's 
operations. "The officers for the ensuing year were elected 
as follows: president—Lord Kelvin, O.M., G. C. V. O., 
F. R. S.; past- president Sir Joseph Wilson Swan, F. R. S.; 
vice-presidents — Prof. A. Crum-Brown, F. R. S.; Sir William 
Huggins, K. C. B., P. R. S.; Sir Oliver Lodge, F. R. S.; Ludwig 
Mond, F. R. S.; Lord Rayleigh, O. M., F. R S.; Alexander 
Siemens, Pres I. E. E; James Swinburne, N. I. C. E.; 
treasurer— Dr. F. Mollwo Perkin; council — George 
Beilby, Bertram Blount, W. R. Cooper, Sherard Cowper- 
Coles, Prof. A. K. Huntington, Dr. R. A. Lehfeldt, 
W. Murray Morrison, M.I.C.E., Dr. W. S. Squire, Dr. 
O. J. Steinhart, Prof. Ernest Wilson. The meeting 
concluded with votes of thanks to the retiring president 
(Sir Joseph Swan), the honorary auditors (Mesars. 
L. Gaster and T. M. Lowry), and to the Institution of 


Electrical Engineers for the free use of their library for the 


monthly meetings. 


Magnetic Change Speed Gear.—Suggestions have 
been made from time to time for the substitution of the 
ordinary cone friction clutch in motorcars by magnetic 
clutches, and the Société la Magnétie, of Paris, has designed 
such an arrangement, which is described in the Car, The 
change-speed lever is dispensed with, the speed being 
regulated by an electric controller, which replaces 
the sliding gear. The device consists of two steel 
plates for each speed, the plates being located opposite 
each other, with a short interval between them. One 
of them is hollowed out to contain the coil through 
which it is magretised by a dynamo or accumulators. 


This causes attraction between the plates, which adhere to 
each other. The pinions remain in gear, but are free to 
revolve round the first-speed shaft, except when the two 
plates corresponding to each speed are attracted towards 
each other. The first-speed pinion is attached to one of 
the plates, the other plate being attached to the first-speed 
shaft, so that when the two plates adhere to each other the 
first-speed pinion corresponding to them becomes solid to the 
firat-speed shaft and drives the second-speed shaft, which, 
in turn, actuates the differential gear. This method has 
been found to greatly facilitate changes of speed, which 


THE ELECTRICAL ENGINEER, MARCH 17, 1905. 868 


are accomplished without shock or noise. It is stated that 
a change can be made from the third speed to the reverse 
motion without any difficulty or danger, the reverse motion 
acting in this case as a brake until the car has stopped and 
reversed. If this device carries out its early promise, it 
will materially assist in disposing of the trouble with the 
cone friction clutches. 


Electric Lifting Machinery.—Mr. Edward C. R. 
Marks read before the Birmingham and District Electric 
Club on the 11th inst. an interesting paper on this subject, 
in which he has specialised. The lecture was illustrated by 
a large number of Jantern slides showing various types of 
electrically-driven lifting gear. Referring to overhead 
travelling cranes, the author traced the development of 
electrical driving from the single-motor crane exhibited at 
the Paris Exhibition in 1889 to the three-motor crane, which 
may be looked upon as standard practice nowadays. 
Farther on in the paper, however, a description was given 
of a heavy crane in which four motors were used, there 
being two connected with the lifting gearing—i.c., a small 
motor for light loads and a large one for heavy load. Referring 
to the gearing for such cranes, the author, while alluding 
to the simplicity and compactness of. worm gearing, 
preferred under ordinary conditions spur gearing with 
machine-cut teeth as being more satisfactory. In very 
heavy cranes, however, the spur wheel on the parallel shaft is 
frequently made with machine-moulded teeth. When deal- 
ing with the question of the electric motors, the conclusions 
of Mr. A. P. Head, given at the engineering conference 
held in London in 1903, were quoted to the following 
effect: The most suitable form of electric energy is 
continuous current at 220 to 500 volts. This is superior 
to alternating current on account of the greater starting 
torque and acceleration given by the former. The opera- 
tions of a crane involve a rapid succession of startings and 
stoppings; continuous current occupies an unimportant 
fraction of the time, and loads are very variable. Alter- 
nating- current motors, while efficient at full load, can have 
a strong starting torque only at the expense of efficiency. 
Continuous current, on the other hand, admits of easier 
regulation of motors, is cheaper in wiring, and can 
be stored in batteries to equalise a variable load. 
Series-wound motors, which automatically run faster 
with lighter loads, should be used if they are coupled 
permanently to the gearing. They should withstand 
100 per cent. overloading for short periode, and much 
bigher loads momentarily without damage, which con- 
ditions are fulfilled by the ordinary tramway type. Where 
motors run continuously, with clutch connections to the 
gearing, they should be shunt wound." Mr. Marks seems 
to prefer the lower voltage of 220 for such work, owing to 
the danger from shocks when working at 500 volte. Atthe 
conclusion of the paper some interesting information was 
given of a large quantity of electric lifting apparatus 
recently manufactured by various manufacturers through- 
out the country. Concerning these, some useful figures 
were collected of the overall efficiency of overhead cranes, 
passenger lifts, jib cranes, etc. These efficiencies varied from 
about 55 per cent. up to over 80 per cent., and in one par- 
ticular instance an electric winch is described, of which the 
efficiency is as high as 846 per cent. at full load and 
85:1 per cent. at half-load. The question of brakes on 
lifting gear was also thoroughly gone into by the author, 
who spoke highly of the electrically-controlled band brake, 
such as is met with very frequently. Such a brake designed 
to hold up the load if the current is interrupted is an 
invaluable feature in electrically-driven apparatus. This 
electric brake is, however, frequently supplemented by a 
mechanically-operated one, especially in the case of jib 


cranes, when the barrel is not always in gear with the 
motor. The illustrations made the lecture a most interest- 
ing one, and it was highly appreciated by the members 
of the club. 


Power Gas for Blast Furnaces.—There appears in 
the March number of the Electro chemical and Metallurgical 
Industry of New York an interesting article by Mr. F. du P. 
Thomson on the commercial possibilities of blast-furnace 
gas for the development of electric power. The author 
deplores the fact that until recently all the pioneering work 
in this field has been done on this side of the Atlantic. He 
attributes the inactivity of American engineers to the fact 
that they have had for the last four years an enormous 


volume of remunerative business to deal with, so that any 


money available was worth more as working capital than 


if used in providing more economical means of operation, 
The author looks into the question of how much power 


there would be available in connection with a given number 
of blast furnaces, assuming the blowing engines for there 


furnaces to be themselves worked by means of gas-engines. 


In reference to guarding against any redaction in the 
output when one or two furnaces are under repair, he 
finds that the surplus gas available increases rapidly with 
the number of blast furnaces in the plant. This is repres 


sented in curve form in the accompanying figure. After 
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dealing with the practical details of purifying the gas for 
use in gas-engines, figures are given to show the advantage 
of using such engines in connection with the blast furnaces 
themselves. The author then goes into statistics as to the 
cost of electrical energy obtained from blast-furnace gas. 
Such figures have been given before in our columns, and 
bave been supplemented by results obtained in actual 
practice. Itisinteresting, however, to quote Mr. Thomson’s 
net results, which are as follows: With a plant consisting 
of four 1,000-kw. units, of which one is to be used as spare, 
working with a load factor of 50 per cent. over 24 hours a 
day, he calculates that the total cost per unit will be 
about 4d. In this cost he allows 5 per cent. as interest 
and 8 per cent. for sinking fund, and assumes that each of 
the units is capable of working up to 50 per cent. overload. 
The cost per kilowatt-year of station capacity is then about 
£9, whicb, with the load factor in question, would allow of 
electric power being used over a considerable area. His 
other calculation gives for much tbe same plant, worked 
with an 80 per cent. load factor, but without any overload 
capacity, much lower figures. In this case he assumes that 
the same units will be rated as of 1,500 kw. capacity, and 
the cost per unit comes out as low as 0 219d. In thete 
caleulations no allowance is made for the gas taken from 
the blast furnaces, which at the present time is running 
to waste. The author estimates that the return to the 
blast-furnace owner if the power were utilised would 
be equivalent to 1s. 3d. per ton of iron prodaced 
in the first calculation, or to about 3s. per ton 
with an 80 per cent. load factor. The editor of our con- 
temporary supplements these calculations by an interest- 
ing one which shows that the output of pig iron in the 
United States for 1904 was 164 million tons. On Mr. 
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Thomson’s figures the surplus gas from the furnaces pro- 
ducing this iron should develop nearly 900,000 h.p., which 
is almost one-half of the capacity of the elestric central 
stations in the United States as given in the census 
report of 1902. The point for electrical engineers to 
remember is that while cheap power can be produced 
by the waste gases from blast furnaces, it is only by high- 
voltage transmission that this power can be conveyed 
to consumers in the surrounding areas. There is, 
undoubtedly, a large field in this country for this claes of 
installation, but a substantial reduction in the prime cost of 
gas engines would help matters. 


Sensitive Quadrant Electrometers.—Prof. J. C. 
McLennan, of the University of Toronto, recently delivered 
au address on the use of sensitive quadrant electrometers, 
an account of which appears in the Electrical World. Prof. 
McLennan stated that in making measurements upon the 
conductivity of a gas by means of a highly sensitive electro- 
meter, such as the Dolezeleck type of instrument, consider- 
able delay and inconvenience was frequently experienced 
on account of the disturbance imparted to the needle by 
simply breaking the earth connection to the free quadrants. 
Such disturbances are in great measure due to electrostatic 
effects caused by the approach of the observer's body, or 
even his hand, in the process of breaking the earth con- 
nection ; and in order to avoid them, it has become the 
practice to surround the electrometer and the testing appa- 
ratus with earth-connected metallic screens, and also to 
make and break the earth connection to the quadrant by 
keys of a special form, which the observer can operate from 
a distance by means of strings or other connections. In 
using different keys, however, Prof. McLennan found that, 
with electrometers of high sensitiveness, small though 
relatively important initial disturbances still existed, and 
arose from a variation in the capacity of the measuring 
system caused by the action of the key itself when the earth 
connection was broken. In order to overcome this defect, 
it was only necessary to take special precautions in the con- 
struction of the key to reduce this variation in capacity to 
a minimum. The general arrangement of apparatus adopted 
in measuring the conductivity of a gas is shown in the 
accompanying diagram. The receiver, A, which contains the 
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gas whose conductivity is to be measured, rests on insulating 
supports, and is connected to a battery of small storage 
cells. It is provided with an ebonite plug, B, which carries 
an earth-connected brass tube, C. This tube in turn also 
carries a second ebonite plug, which supports the exploring 
electrode, D. The tube, C, aud the electrode, D, penetrate 
a small wooden box, E, lined with tinfoil, also connected to 
earth, and connection is made at F with the contact key of 
special form. The electrometer is supported in a box of 
wood lined with tinfoil connected to earth, and its free 
quadrants are connected to the key, F, by a wire supported 
by ebonite plugs in an earth-connected brass tube, which 
at one end penetrates the box containing the key and at 
the other that containing the electrometer. The key of 
special form consists of two brass. parts, as shown in the 
accompanying diagram, held by means of an ebonite 
support with their parallel faces as close together as possible 
without touching. The whole is supported against the 
tinfoil lining on the top of the box by a nut, which keeps 
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the upper brass part always connected to earth. Both of 
the brass parts are pierced by a small opening less than a 
millimetre in diameter, and the earth connection to the 
quadrants is made or broken by inserting or withdrawing 
a fine rigid steel wire, which moves freely through this 
opening. It will be seen that with this device the earth 
connection can be broken with practically no variation in 
the capacity of the measuriag system. By using this key 
and making the arrangements described above for screening 
off electrostatic induction, it has been found quite immaterial 
whether the earth connection is broken by hand or by 
means of strings operated from a distance. Ia either case 
the process ia not followed by any disturbance of the needle. 
All initial oscillations are stated to be entirely eliminated, 
and the needle, although starting from rest at the moment 
the contact is broken, almost immediately assumes a steady 
rate, and its motion may be taken as a measure of the 
conductivity of the gas at the instant the quadrants are 
freed. 


Steel Cars on the New York Subway.—In tte 
equipment of the new steel cars for the New York Subway 
special attention has been paid to the deaiga and protection 
of the car wiring, which is described in the Street Ituilioiiy 
Journal. The adoption of car bodies employing steel 
exclusively, not only for framing, but also flooring, made it 
impossible to support the wiring beneath the floor by any 
of the usual methods. As it was desired to keep all the 
wiring and other equipment as far as practicable beneath 
the car body, it was necessary to construct mechanical 
supports for the large amount of wiring required and for 
the 12 rheostatic steps, and in this connection the following 
considerations had to be studied: safety from fire, 
which prohibited the use of wood; protection of wiring 
against abrasion; the use of insulation having an ample 
margin of safety with reference to the potential 
employed; and the reduction of the insulation to a 
minimum, the need of the last being emphasised by the 
fact that though the risk from any possible burning of wire 
insalation was negligible, there remained the chance of a 
panic through smoke from burning insulation. Aa insula- 
tion of very high grade and moderate thickness was there- 
fore selected for the wiring, the insulation of conductors of 
tho larger sizes being lia. thick, while that of the smaller 
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conductors ig */,,in. The specifications called for not less 
tban 30 per cent. of pure Para rubber. This insulation is 
covered and protected by a single ‘‘ weatherproof " braid, 
and in the case of all tbe wires carrying comparatively 
heavy current, this braid is covered by a heavy coating of 
asbestos. The company decided to employ metal pipe 
conduits, thoroughly grounded, so as to secure the advan- 
tages of mechanical strength, durability, protection of wires 
against injury, and the consequent low maintenance cost. 
It was foreseen that unless some provision was made for 
holding the wires rigid at their outlets from the conduits, 
chafing and insulation would result at these points from the 
vibration of the cars, even with the usual smooth-edge outlet 
bushings. A special type of outlet bushing was, therefore, 
designed for covering the ends of all conduits, and 
combining the advantages of gripping the wires so tightly 
that movement would be impossible, while furnishing 
additional insulating properties at the gripping point. 
Fig. 1 shows a section of cable fitted with this bushing and 
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a soft rubber gasket. Another interesting feature is the 
collecting shoe, which is of the slipper type. It is pivoted 
at a distance of 9in. from the contact rail centre, being 
held normally in its lower position by a spring on the pivot 
shaft. The wearing suríace of the shoe is carried from the 
binged portion by two slender prongs, webbed as indicated 
in Fig. 2. The prongs of the shoe are purposely made 
somewhat weaker than the balance of the casting, so that 
ia case of meeting with an obstruction the breakage will 
occur at that point, throwing the shoe out of service, 
instead of breaking the supporting hanger and subjecting 
the contact rail to possible short-circuit. The shoe is 
arranged with a limit stop, the maximum pose ible drop 


being 11in., though a tin. shim is used to reduce the drop 
to approximately lin. The pivoted shaft for mounting the 
shoe is fastened in place by a key for quick removal. With 
express trains five motorcars and three trailers are used, 
and for the local service three motorcars and two trailers, 
each motorcar being equipped with two 200-h.p. motors. 


Solid-Forged Car Wheels.—There appears in a 
recent issue of the Street Railway Journal an interesting 
description of a solid-forged and rolled steel wheel for 
tramway purposes. This wheel is being manufactured by 
the Standard Steelworks of Phila delphia, which company 
has installed a special plant for making the same. The 
object of the company is to prepare a wheel which sball 
successfully replace the steel-shod cast-iron wheels or the 
cast-iron wheels with chilled tyres which have been so 
largely used up to the present. In the manufacture of this 
new type the whole wheel is treated with as much care and 
forged as thoroughly as a tyre bloom, and is subsequently 
rolled to the required form and size, which so ircreases 
the strength of the hub and web that a much lighter 
design is permissible, reducing largely the weight in 
comparison with steel-tyred wheels. The method of rolling 
and arrangement of rolls is illustrated diagrammatically 
in Fig. 1, from which it will be seen that the arrangement is 
suchtbat heavy work can be put on thetyre of thewheel. The 
steel used in the manufacture of these wheels is made from 
the acid open hearth of composition similar to that used for 
steel tyres of medium grade of hardness—that is, from 
60 to 65 carbon. The method of manufacture has, now- 
ever, appeared to increase the density of structure of the 
steel, so as to give better wearing qualities than would the 
steel tyres of the same chemical composition. The billets 
of steel from which each wheel is made are cut from long 
vertically-poured ingots, of which only the lower sections 
are used. These billets are first forged under a 5,000-ton 
hydraulic press into wheel blanks, which are then rolled 
into shape ia the specially designed mill. This gives a 
good structure to the steel. The next process is the 
carving of the web of the wheel to the form shown 
in the illustration (Fig. 2), which is done in a smaller 
hydraulic press All the machinery required is elec- 
trically driven and arranged for the convenient handling 


of the wheels in their various stages of manufacture. The 
machining to be done after the wheels have béen rolled and 
pressed i is not much, and consists of facing the hubs and 
rims and truing the threads to the exact diameter. From 
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figures given in the article before us, we gather that 
samples of steel cut for these wheels have the high elastic 
limit of about 52,600lb. and an ultimate strength of about 
124,0001b. per quare inch. The weight of the finished 
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wheel, which is suited to freight as well as passenger 
traffic, is about 425lb. There is no doubt that wheels so 
formed must be more expensive than those which they 
replace, but we should expect a much longer life and more 
satisfaction in service, l 


366 


THE ELECTRICAL ENGINEER, MARCH 17, 1905. 


ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP. 
(Continued from page 382.) 
Appearance of the Two Forms of Drum Armatures. 

It has been said that the commutator and brush 
gear of a two-circuit machine may present exactly the 
same appearance as that of a multiple-circuit machine, 
but there is one difference in the armature itself which 
enables us usually to tell at a glance whether an 
armature is of the two-circuit or multiple-circuit form, 
particularly when it is bar wound—z.e., with one pair 
of inductors per commutator section. It is this: since 
the two-circuit winding goes continually forward from 
pole to pole, the connection at one end of any inductor 
is practically parallel to that at the other end; but 
these two connections run in opposite directions around 
the armature periphery; so that, on the whole, the 
inductor with its two end connections will present 
somewhat the appearance of a distorted letter Z 
(thus M.). With the multiple-circuit winding we 
pass alternately forward and backward along the 
armature periphery, so that each inductor with its 
end connections has the appearance of a distorted 
letter L] on its side (thus, J); and this difference 
is commonly visible in modern dynamos. 

Rules for Two-Circuit Simplex Windings. 

We can now set to work to develop the rules 
which govern this class of armature. 

It is better, perhaps, to commence with the idea of 
distance-pitch, so as not to lose sight of the most 
general case. For the same reasons as those given 
for multiple-circuit armatures, it is necessary to con- 
nect an inductor under the centre of a north pole with 
an inductor under the centre of a south pole. This 
would give for a machine with 5 poles a distance- 


I | 
pitch = of the circumference (or, to make matters 


more clear, for a four-pole machine each end connec- 
tion would span one-fourth of the periphery). In such 
a case, however, after p connections the winding closes, 
so that for any large number of inductors we must 
take a different pitch if we wish to connect them 
into one winding. 

We may at once repeat that here, just as much as 
in the case of multiple-circuit windings, the armature 
connections are assumed to be regular, so that the 
pitch at either end of the armature does not change 
throughout, though the two ends may have pitches 
differing from one another. Now we may, I think, 
safely assume that the two following points are 
obvious enough to need no demonstration. 

1. If we consider the distance-pitch to be measured 
around the armature periphery, then since, after a 
definite number of. such pitches the winding closes (or 
we return to our starting point), it follows that the 
length of the distance-pitch multiplied by the number 
of such pitches is equal to some multiple of the 
armature circumference in the same measure. This 
may be calculated in two ways. [f we say that the 
armature is so many " inches in circumference, then 
the distance-pitch in inches x the number of connec- 
tions made = some whole multiple of the armature 
circumference. On the other hand, if, instead of 
measuring the armature circumference in inches, we 
say that it consists of so many ” inductors, then the 


distance-pitch would be measured by the number of | 


and 


inductor spaces which one connection spans, 


thereby becomes what we have hitherto called the 
'* number-pitch." Thus we have the average number 
of inductor spaces spanned by one end connection x 
the number of end connections = some whole multiple 
of the total number of inductors. This shows clearly 
also the close connection existing between distance- 
pitch and number-pitch. 

2. Since the last connection must naturally join 
on to that end of conductor No. 1 which is open or 
unconnected, there must be an even number of end 
connections, or just as many at one end of the 


FIG, 17. 


armature as at the other. Now, the total number 
of end connections is obviously equal to the total 
number of inductors, therefore there must also be an 
even number of inductors. Reference to such a simple 
diagram as Fig. 17 will soon prove the truth of this 
statement. It is easily seen that it is impossible 
to connect any armature with an odd number 
of inductors (such as that shown with 3, Fig. 17) 
by any regular system whatever. We get connections 
A B and C D, but then we should have to connect 
right across the armature from E to F, which, of 
course, is inadmissible, since it involves the equivalent 
of inserting another inductor. The armature with 
4 inductors, however, connects quite easily. We 
see, then, that there must be an even number of 
inductors, and that except in the rare case when 
the number of inductors is equal to the number 


the must xof be equal to 


number-pitch 


of poles, 


T. If the number-pitch is the same at both ends of 


4 


the armature, we call it y ; or if it be different at the 
two ends, let y = the mean of the two values p, 1: 
then we must arrange y» so that after having made 
p connections, we arrive, not at inductor No. 1, but at 
the nearest inductor to it. For it is clear that the 
nearer we are to No. 1, after having made p con- 


. . W . 
nections, the more nearly will y be equal to , which 


is, as has been shown, an advantage. Referring now 
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to Fig. 18, which represents a four- pole armature, we 
make the four connections A, B, C, and D, and note 
that if A and C are at the front of the armature (or 
commutator end), B and D will be at the back. We 
also note that the connection which closes the wind- 
ing must be at the opposite end of the armature to 
connection À. 


Taking at first y as nearly as possible equal to * 


, 


D will be connected to either the last inductor, or to 
No. 2. In any case, when we have made these four 
connections, the total number of inductor spaces 
spanned will be,4 y; consequently, if we have 
arrived at the last inductor, the total number of 
inductors is equal to 4 y + 1, and if we have arrived 
at No. 2 it is equal to 4 y — 1, or in the general 
case 
W= Py 

for such a winding. 

Now, since 5 is of necessity an even number, 
(fv +1) must be an odd number. But we have seen 
above that w must be an even number, consequently 
the formula 

v —pyti 
is not tenable, a fact which becomes more clear if 
we try to connect up an armature fulfilling its con- 
ditions ; for we find ourselves in the difficulty shown 
in its most simple form in Fig. 17. 
Meaning of Creep.“ 

It is convenient here to introduce a word to 
denote the difference between the number of the 
inductors up to which the -th (or in this case the 
fourth) connection brings us, and inductor No. 1. 

This difference (representing the amount which the 
armature winding has progressed) is frequently called 
the ‘‘creep” of the winding. It is clear that it is 
equal to the figure after the € sign in the formula 
above. We have tried a creep 1, and find that it 
gives an impossible arrangement: we may now take 
it equal to 2. The formula then is 

w= py + 2, 
which obviously fulfils the condition, that there is an 
even number of inductors. 

Taking, again, a four-pole case, four times (or 
generally p times) the mean pitch brings us to the 
inductor marked p v, so that 

70 2 24. 
Whence, since w = an even number, „- either (1) a 
whole even number or (2) an odd number and a half 
or (3) an odd number. 

Thus, if w= 24, „ 51. Whence r,25 and 5,26. 

if c= 26, r—6. 
if 20 = 30, r7 7. 

The first of these cases is inadmissible, since it does 
not agree with the first axiom on page 366. [n the 
second case, just as for multiple-circuit windings, only 
half the number of inductors would be included if v 
were an even number. We may, however, remedy 
this by using two pitches, both odd numbers, the 
mean pitch remaining an even number; thus if 


we take V= 
Mm 

The third case is the commonest of all, and the 
best generally; since it gives like connections at the 


two ends of the armature, which from the point of 


view of regularity and of ease in design is always an 
advantage. 


the number of inductors = 
making four connections we arrive at inductor No. à 
giving the winding scheme shown on page 330. 


In this way we arrive at a general formula for 


simple two-circuit windings : 


€ -5yt2, 


in which, if the connections are to be the same at 
both ends, y must be an odd number. 


Referring now to Fig. 14 we have a four-pole case 


with a number-pitch of 5, 


From the formula 
w=4x5-2 
18, and we see that after 


An example of a winding arranged with the end 


connections differing by two is given in Fig. 19. 


The scheme ts 1 8 3 20:3 10 
15 22 JE | eco r 7 14. 19 
8 16— 21 6 11 — 18 Is 

5-7 ELE € = Xx 6 22 22. 


Similarity between Multiple and Two-Circuit Windings. 
It is of interest to compare such schemes as those 


of Figs. 14 and 19 with similar windings for multiple- 


circuit armatures. 


ia, 19. 


For simple windings of the latter type we found 
that the second connection should bring us to inductor 
No. 3. Similarly we now find that in these windings 
the f-th connection should bring us to inductor No. 3, 
or to that which corresponds to it —viz., the last inductor 
but one. Other points of similarity there are between 
the two classes of windings, and they will be pointed 
out as thev occur. 


(To be continued.) 


DISTANCE-CONTROL SWITCHES AND THEIR LAY- 
OUT IN STATIONS. 
BY W. E. WARRILOW, A M. I. F. F. 
(Concluded from page 231.) 


Motor-operated switches have found considerable favour 
in America, whence the best-known type—that of the 
General Electric Company—bas been introduced into this 
country and exploited by the British Thomeon-Houston 
Company. It is the practice of this company to place all 
its large switches in separate brick compartments as a sure 
safeguard againat damage to the neighbouring gear. Iu 
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addition, the phases are similarly separated to confine any 
trouble arising in one limb to that member only. 

The switch (Figs. 24 and 25) is almost identical with that 
described in Fig. 20, save that it is operated by a motor 
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Fics. 24 AND 25.—Motor-Operated Oil Circuit Breaker in perspective, 
showing Motor and Connections (B. TI. H.). 


instead of by pull magnets. This motor serves to wind up 
the controlling springs when throwing in the switch, at the 
same time placing the knuckles of the lever system on a 
dead centre. The motor, which always runs in one 
direction, when used for opening the switch, breaks 


Fie. 26.—View of complete Motor-Operated Circuit Breaker, 
showing Contacts (B T.H.). 


this knuckle when the springs smartly open the 
switch, the over-running clutch permitting this sharp 
rotation of the first-motion sbaft, independently of the 
motor. Three cams on this shaft operate three contacts in 
such a way as to signal to the operating board the position 


the motor running should the control switch be released, a 
circumstance followed at once by its flying to the off 
position. In this case, however, the contact on the 
extreme right keeps the motor circuit closed long enough 
for it to put in the switch ; the cam trips it once the switch 
is closed. A section through the complete switch is shown 
in Fig. 26, and in this the contacts can be clearly seen. 
The cable terminal is at the bottom of the switch and quite 
clear of the oil-chamber. Figs. 24 and 25 will explain the 
connections and on and off positions of the switch. It will 
be noticed that, in addition to the controlling springs, there 
are buffer springs which damp the blow of the cross-head 
when the switch is opened or closed. 

In Figs. 27 and 28 are two views of a new oil switch, the 
design and production of Dick, Kerr, and Co. The principle 
of this is almost identical with that shown in Fig. 10 (p. 51), 
save that the operating is done entirely by a motor controlled 
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Fics. 27 AN 28. —Motor-Operated Oil Switch (Dick-Kerr). 


from a separate board. Tripping coils for overload and 
no-voltage release are fitted, and quick break is obtained by 
a falling weight. In one view the oil-tank is shown lowered 
to expose the contacts. A switch of this class is self. oon- 
tained, and need not be enclosed in brick chambers. The 
lay-out of electro switchgears of this description is subject 
to much modification, and it is doubtful if any standards 
will ever be adopted for assembling the various apparatus. 
Now that circuit breakers, comprising one circuit unit 
as opposed to switch and fuse, are the recognised 
practice, less difficulty is experienced in making - up 
the complete gear. Four main sections can, however, 
be counted upon (1) the bus bars, (2) the switches, or 
circuit breakers, (3) the operating board, (4) the instru- 


of the switch (by lighting red and?green lamps) and keep ment and relay transformers. In very large plants a fifth 
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may be found in the cable section—a precaution necessary 
for isolating an important member in the system of energy 
transmission. Where the voltage is not excessive, care must 
be taken with the cables, but they need not necessarily be 
confined to a separate vault. 

In Fig. 29 a lay-out of Messrs. Witting-Eborall’s pull- 
magnet switch isshown. The gear requires two floors, one 
for the controlling gear, high-tension switches, etc., and the 
other for the high-tension ’bus bars, these latter being at 
the top of the whole. The high-pressure apparatus is in & 
separate switch house, and only the controlling board 
projects into and forms part of the engine-room. The wall 
of the latter divides off all high-tension gear from the 
operator, and ensures his complete isolation. As in previous 
cases With mechanical control, the exciter circuits, low- 
tension instruments, and control switches only are allowed on 
the operating board. The high-tension portion is divided 
by a wall up one side of which pass the generator cables, 
trifurcated into tails leading through the instrument trans- 
formers and main switch to two selector switches, permitting 
the use of either of two sets of bus bars which surmount 
the whole board. The oil switch can be drawn out to the 
position shown, for complete inspection, after the cables 
have been disconnected. 

In Fig. 30 the B.T.H. Jay-out is shown for the switches 
described by Figs.24 and 25. Here a distinct contrast will be 
noticed in comparison to the lay-outs described above. The 
high-tension gear is again divided off as before and the 
control gear placed on a gallery to command the engine- 
room. In the high-tension room, however, the switches and 
'bus bars are placed in the centre in two tiers, while the cables 
enter and leave the various panela by way of the walle. 
Referring to the diagram, the generator cable passes up the 
right-hand wall, through its dividing box and current trans- 
former, and then crosses to the centre under the floor of 
the switch-room to the switch terminals (which are con- 
veniently below the switch), thence through selector 
switches to the bus bars, these being below the switchea. 
Feeder connections are taken from the ’bus bars through 
the oil switches, thence through cable bends to section 
switches on the left-hand wall to the cable terminal box as 
before. Potential transformers for wattmeters, etc, are 
placed below the main bus bars. Where duplicate bars 
are provided at the point directly below the switch, selector 
switches are fitted, permitting the switching of either set 
of bars to the particular generator or feeder circuit. A 
glance at this lay-out will at once indicate that the chief 
item likely to cause trouble, the circuit breaker, is placed 
in a position which, in case of switch failure, will 
ensure the damage being confined to the switch itself. 
The 'bus bars and cables are well out of the way, and 
as “shorts” are the least likely to occur on these, seeing 
that they are so completely isolated and partitioned, their 
location below the switch and in company with the cables 
should occasion the minimum of anxiety. 

It is now considered that the oil circuit breaker is com- 
pletely reliable, but provision must be made for the excep- 
tion to that rule determining the factor of safety of any 
apparatus. In any high-tension switchgear the arc-produc- 
ing portions of the gear should be mounted above every- 
thing else, so that when accidents happen, which they may 
readily do in large power plants, these parts must ''fizzle 
out in splendid isolation " without shutting down the whole 
gear. 


ELECTRICAL TRANSMISSION.* 
BY G. W. WORRALL, M SC, M.ENG. 


There is probably sufficient energy in a flash of lightning 
to light the city of Liverpool for a month, and sometimes 
the spontaneously generated earth currents are sufficient to 
seriously disturb the regular working of the telegraph line. 
Bat this native form of electricity has not yet been brought 
under sufficiently systematic control to serve the general 
purposes of man as a prime source of power. It is a 
fortunate circumstance, however, that thia power may be 
generated under conditions which bring it under the 


* Paper read before the Liverpool University Engineering Societ 
on Tuesday, Feb. 21, 1905. fees E. í 
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absolute control of the engineer. The generation of the 
commercial electricity of to-day is brought about by the 
motion of a conductor across a magnetic field. To produce 
this motion involves the expenditure of some kind of 
natural energy. The kinds of energy most readily obtain- 
able at present are the chemical energy of fuels and explo- 
sives, and the potential energy of the waterfall One 
advantage of transforming these natural energies into 
electrical energy is in the facility with which the latter 
may be transmitted, almost regardless of distance, to those 
points at which there is the greatest demand for its 
use, and this with the least possible loss. Thus the modern 
engineer finds it to his advantage to transform natural 
energy into electrical energy, and electrical energy into 
mechanical energy. The selection of the natural energy to 
be thus transformed is a matter of no inconsiderable 
importance. For the advantage of one kind over another 
depends not only upon which kind is nearest to the point 
of demand, but also upon which kind will most economically 
meet the exigencies of the demand. For instance, suppose 
that the maximum demand greatly exceed the average 
demand, then the natural energy should be such as may be 
drawn upon to a greater or less extent, and without entailing 
continuity of the upkeep charges necessary to meet the 
maximum demand. The waterfall fulfils this condition 
better than other sources of energy, because the plant 
required for its utilisation is considerably less, and the cost 
of the energy is a less serious factor. On the other hand, 
when the demand is more nearly uniform, the generating 
plant is more fully utilised, and it may be more economical 
to use such sources of energy as are near at hand than to 
have an expensive long-distance transmission system to 
obtain the cheap energy of the waterfall. 

These considerations bring us at once face to face with 
the all-important question of the efficiency of transmission, 
and to clear the ground one may pardon the statement of 
the truism that the most efficient transmission is that which 
is accompanied by the least loss. If R = the resistance of - 
the line and C = the current flowing, then the loss of 
power in the line = C? R watts. Hence to obtain the 
highest efficiency it is essential that the value of the current 
be low. And as the power transmitted = potential differ- 
ence on the line x the current, the potential difference must 
be high. Perhaps next in importance to eneuring the 
highest efficiency in transmission is to deal with the 
problem which affects the producers of most commodities— 
i.e., the ever-varying demand on the source of supply. The 
parallel system of distribution deals with the problem by 
maintaining the potential difference constant and varying 
the current according to the demand. The constancy of 
the potential difference is maintained by numerous gene- 
rators connected in parallel, all generating the same 
potential and capable of being switched in and out at will. 
The same obtains with regard to the demand. The motors 
utilising the current being connected ia parallel, and thus 
are all at the potential of the line. In this arrangement 
of motors there would be a great danger from the high 
potential were it not that the electricity is transformed 
from a high potential to one at which it may be more 
safely handled. 

The question next in importance is the form of the 
current best adapted to these processes of generation and 
transformation. The two forms of current iu general use 
aie the alternating and the continuous. Alternating may 
be generated at high tension by a single machine, while 
to generate continuous current at high tension several 
machines are required, and these in series. The transfor- 
mation of alternating current from a high toa lower tension 
may be effected by a stationary transformer or by a motor- 
generator connected directly across the line, while that of 
the continuous is only possible by the employment of 
several motor-generators, the motors in series and the 
generators in parallel. These advantages have caused 
alternating current to be generally considered to be the 
best adapted for high-tension transmission. It must not, 
however, be thought that continuous current is entirely 
without advantages, and these principally consist in the 
facility with which the generators may be switched in and 
out of circuit, the simplicity of the switchgear which may 
be employed throughout the entire installation, the facility 
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also with which the speed of the motors may be regulated 
and varied, and the partial absence of such phenomena as 
inductance and capacity. These advantages have probably 
led the Edison Continental Company, contrary to general 
practice, to select continuous current for s somewhat 
important installation they have equipped at Paris. In 
this case current is generated at 4,400 volte by groups 
of two machines in series and transmitted to a distance of 
6 km., where it undergoes transformation to 130 and 260 
volts by means of motor-generators which are arranged so 
that there are two motors in series and the generators are 
in parallel. 

The partial freedom from inductance possessed by 
continuous current is perbaps the greatest advantage so 
far named. For the presence of inductance is a serious 
drawback to the use of alternating current, its presence, of 
course, being due to tbe very alternation itself, and its 
action being to oppose current changes and to reduce their 
value. Now, as the phenomena of inductance and capacity 
have just been referred to, it may not be out of place here 


Fic. 14.—Current Wave on Non-Inductive Load No Inductance. 
No Capacity. 


Fic. In.—Same machine as (A). Current Wave on Inductive Load. 
No Capacity. 


Fic. 1c. Same machine as (A). Current Wave on Capacity Load. 


No Inductance, 


to consider their respective effects in high-tension trans- 
mission generally. These effects are broadly due to the 
tendency of inductance to retard current changes and the 
tendency of capacity to emphasise them. Thus, in switch- 
ing on, inductance retards the rise of current, while the 
capacity of the line causes a rusb, and the danger 
of this rush may be averted by a temporary increase 
of the inductance. The effect of inductance upon 
the wave-shape of the alternating current is to cause 
it to approach the ideal, while the effect of capacity 
is to further distort it, as shown in the oscillograph 
records (Fig. 1). In switching off, the inductance may 
produce such a high E.M.F. as to seriously endanger 
the insulation of the line, and its disturbing effect upon 
neighbouring telephone and telegraph wires is well known. 
The existence of capacity causes the line to remain charged 
after the circuit has been broken, and in the case of alter- 
nating current the potential of this charge may be even 
higber than that in the normal working. Both in switching 
on and switching off the combined action of inductance and 
eapacity may produce dangerous electrostatic surgings in 
the line. All these effects as regards inductance, however, 


sn 


may be minimised by such transposition of the conductors 
as that the effects in alternate lengths tend to neutralise 
each other, and also by placing the conductors in close 
proximity to each other. But as regards capacity, the 
effects are emphasised by the close poy referred to, 
which latter is a necessary part of underground work. And 
the capacity effects of the materials used in insulation are 
so much greater than those of air, that for long-distance 
transmission aerial lines are alone practicable. 


L 


B 


200 IP a 


Fig. 4. —Thury Series System of Transmission. AA, generators ; B B, motors. 


Thus much on the subject of inductance and capacity, and 
to enter on this discussion has been somewhat of a digression, 
and it would scarcely be proper to leave the discussion of 
the respective advantages and disadvantages of alternatin 
and continuous current for high-tension transmission whic 
has been based upon general experience without referring 
to the special experience of M. Thury, a Swiss engineer, 
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Fic, 5, — Diagram showing Distribution of Voltage on the Thury 
Constant - Current Series System. 


and giving a brief deseription of, and cursorily remarking 
upon, the system by which he utilises continuous ourrent 
for the same purpose. The principle of the system is to 
generate continuous current at very high tension and con- 
stant current, to transmit it to the nearest point of demand, 
continue it in series through all the points of demand to 
be supplied, and to return it through an insulated line. 
Thus as each consumer takes his quotum of energy from 
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the line the tension is lowered. Not only are the points 
of demand in series with each other, but the groups of 
motors, or other users of the energy, are themselves in 
series with each other, so that the tension drops as the 
current passes through each piece of apparatus in succes- 
sion. Each piece of apparatus on the line carries the full 
main current, and the whole of the apparatus is in one 
single series. The current is generated by machines so 
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Fic 4.—Diagram for the same Generators and Motors on the 
Parallel System. 


connected in series that as it passes through each machine 
in succession it is raised in potential by a maximum of 
about 2,000 volts. Thus 10 machines in series generate a 
maximum of about 20,000 volts, and the number of 
machines that may be employed is limited only by the 
insulation of the line. The variations in demand are met 
by varying the total potential difference on the line. Small 
variations are provided for by a regulator, automatic in 
action, which varies the total potential difference by 


Fig. 5. - Switchgear required for each Generator on the Thury Continuous- 
Current System. 1 is the generator, 2 the automatic regulator, 3 the 
short-circuiting switch, 4 the amperemeter, 5 the voltmeter. 


adjusting the speed of the entire set of machines running. 
Large variations in demand are provided for by switching 
individual machines in and out of circuit, which is effected 
respectively in each case by disconnection from the auto- 
matic regulator referred to, stopping and short-circuiting, 
and by practically the reversal of the process. It might 
be thought that the switching of an individual machine in 
and out of circuit would seriously disturb the entire system. 
This, however, is provided against by the automatic 
regulator, which serves.to diminish or increase the speed 
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of the machines remaining in, so that they collectively take 
the total load while an individual machine is being switched 
in or out. 

It bas been steted that the most efficient transmission 
is that which is accompanied by the least loss, and judged 
by this standard alone the transmission of electricity by 
the system now under consideration would be found 
wanting; for while in the parallel system the loss is in 
some degree proportional to the energy transmitted, in 
this applieation of the series system, of which constancy 
of current is a necessary part, the loss is the same whether 
the load be large or small. There is no system, however, 
without its disadvantages, but many of these may be out- 
weighed by the one great advantage claimed for this 
system by M. Thury, and which consists of connecting in 
series power-houses of waterfalls situated long distances 
apart and the points of demand which lie between, which 
points may be individual factories or cities, and all as they 
occur en route (Fig. 2). Thus electricity at high tension is 
transmitted from the power-house of a fall to the nearest 
centre of industry, where, as has been shown, it loses 
potential. Therefrom and by a continuation of the same 
conductor to the next power-house en route, where it gains 
potential, and in the same manner through points of farther 


Fic. 6.—Switchgear, etc., required for each generating unit with the 
Three-Phase System. 1 is the Generator, 2 the exciter, 3 the exciter 
rheostat, 4 the exciter voltmeter, 5 the exciter amperemeter, 5 the 
alternator field rheostat, 7 the fuses, 8 the three-pole switch, 9 and 10 
the amperemeters, 11 and 12 the synchronising voltmeters, 15 the 
two synchronising transformers, 14 the synchronising lamp. 


demand and points of further supply, forming a huge loop 
closing at the point from which is started, and this without 
danger to life or property unless it be possible for the line 
to become accidentally connected to earth, as it will be 
remembered that only one line passes through the point of 
demand. Dwelling for a moment on this system of high- 
tension transmission, an imaginative mind can scarcely fail 
to see foreshadowed the decentralisation of industries and 
the reoccupation of rural hill and dale, where industries 
may be again pursued in pleasure and health to all. Thus 
much about M. Thury’s generators and transmission, and a 
word about the motors to close. 

Judging from theory, and without experience of the 
system, ths behaviour of these motors would seem to be some- 
what peculiar, for, unlike motors of other systems, the arma- 
ture current would be constant as well as the field, with the 
result that the driviog torque would be constant alao. If 
this latter were less than the torque applied to the pulley, 
the motor would stop, and if the opposite wero the case, 
the motor would race. These theoretical conclusions appear 
to have been realised in practice, for the inventor describes 


THE ELECTRICAL ENGINEER, MARCH 17, 1905. 


a special form of automatic regulator for adjusting the 
driving torque to that applied to the pulley. The action 
of this regulator is to shunt the field coils by a resistance, 
and thus to vary the strength of the field directly with the 
torque required, equalising the driving torque to that 
applied to the pulley, and thereby maintaining the speed 
constant. He further claims that the action is initiated by 
the speed of the motor itself, and that the regulator may 
be adjusted to any given speed within certain limits. It 
will be remembered that short-circuiting is applied to 
individual generators to disconnect them from the series to 
which they belong, and the same method is applied to the 
motors. The short-circuiting is effected by means of a 
by-pass, which under normal conditions is worked by hand, 
but which, when the current abnormally rises, is operated 
automatically. It may, however, be mentioned that in a 
system in which tho current is constant, abnormal rising is 
infrequent, and overloading is never the cause, so that, 
contrary to experience with parallel systems, the arma- 
tures of these motors are not thereby liable to danger. If 
M. Thury’s expectations are realised in practice, the constant- 
current system of high-tension transmission, which has for 
some time been considered impracticable, is established again, 
and not the least of its advantages is that every motor 
upon the line, independent of its relation to the source 
of energy, is supplied with the full amount of power it 
can take. 

[An interesting account of a transmission between Lyons 
and Moutiers about to be installed on the Thury system 
will be found on p. 217 of our issue for Feb. 17. In thie 
case voltages up to 57,000 will be needed at full load, but 
the system will be earthed, so that one-half of this voltage 
between any part of the line and earth will never be 
exceeded.—Ep E. E.] 


A NEW OPERATING DEVICE FOR AUTOMATIC 
REGULATORS. 


The usual method of automatically regulating the voltage 
of a circuit involves tho rise of a delicate relay or contact 
voltmeter device for the purpose of setting the regulating 
apparatus (cell switch or resistance switch) in operation. 
A rise or fall in voltage from the normal deflects the volt- 
meter and closes a local circuit which starts the regulator 
in the correct direction for producing the required change 
in voltage. As soon as the normal voltage is reached again 
the contact is broken at the voltmeter, and the regulator 
comes to rest in its new position. 

For direct-current circuits the voltmeter often takes the 
form of a solenoid connected across the voltage to be 
regulated, and acting on a tubular iron plunger suspended 
inside it by means of a spring. This plunger carries a 
contact arm free to make contact with one or the other of 
two fixed terminals, according to the position of the plunger 
in the solenoid. The position of the plunger is determined 
by the opposing actions of the magnetic pull due to the 
solenoid and the pall of the spring, and a definite position 
corresponds to every voltage across the solenoid. Any 
change in voltage causes one or the other of the forces 
to preponderate to an extent depending on the amount 
of the voltage change, and the plunger takes up a new 
balanced position. If a contact is to be closed by 
this movement, it is clear that the plunger must be 
arrested before the new balanced position is reached, if 
there is to be any force available for making the contact. 
On this account only a fraction of the net increase in pull 
ean be actually employed. Further, the total net increase 
in pull will itself be very small, because the apparatus must 
be sensitive enough to act under voltage changes of the 
order of 1 per cent., so that only something like 4 per cent. 
of the total ampere-turns in the solenoid can be employed 
for actually making the contact. The smallness of the 
actuating forces makes all such apparatus very delicate, and 
the distances moved through are also very small, so that 
only very small currents can be dealt with at ordinary 
voltages. Similar objections apply to contact devices of 
the Deprez type, in which a coil carrying the current moves 
in the field of a permanent magnet, and also to those of the 
Ferraris type, used for alternating currents, in which a 
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metal disc moves under the action of a revolving field 
against the action of a controlling spring. These objections 
have led to numerous attempts to solve the problem in 
other ways, but without much practical success hitherto. 
The Zlektrotechnische Zeitschrift describes a new device, 
recently put on the market io Berlin, which would seem 
to overcome most of the difficulties. In this instrument 
two ordinary horseshoe electromagnets are employed, one 
to cause increase in voltage when required, and the other 
to cause decrease in voltage. A single electromagnet would 
be useless alone, because of the wide difference which would 
exist between the exciting voltage, which just caused the 
armature to be attracted up, and that which just allowed 
the counteracting spring to draw it off again. On the 
other hand, an electromagnet can be relied on to make 
satisfactory contact when once the correct actuating 
voltage is reached, for as soon as the magnetic pull over- 
balances the pull of the spring the armature moves towards 
the magnet, and so reduces the air-gap and increases the 
flax, which still further increases the pull. The armature 
is therefore drawn on with a rapidly increasing force, in 
spite of no further increase in voltage occurring, until it 
comes into actual contact with the magnet, or, at any rate, 
until the required electrical contacts are securely made. 
By employing two independent magnets this desirable 
result can be ensured for both decrease and increase of 
voltage from the normal, the magnets being set so that at 
normal voltage the armature of one of them is just on the 
point of being attracted up by the magnetic pull, and that 
of the other is just on the point of being pulled off by its 


spring. 


The actual connections employed with this apparatus are 
shown diagrammatically in Fig. 1. m, and m, are the two 
magnets connected to the supply (+ — ) through the resist- 
ances, wi and w, mi makes contact when the voltage is 
above the normal, and m, when it is below the normal. 
The diagram shows the conditions existing at normal 
voltage. The adjustment of the screw s, and the spring 
f, determine the upper limit of voltage, and the adjastment 
of the screw s, and the spring f, determiae its lower 
limit. Suppose that an excess voltage occurs. The first 
effect will be the drawing up of the armature a1, connecting 
bu c, and di. This sends a current through the voltage 
adjustment apparatus, M,, by means of which the circuit 
voltage is lowered, and at the same time the auxiliary 
switcb, Si, is closed. This short-circuits the magnet 
winding of mz, and so allows the armature di to fly back 
under the action of the spring f, into its normal position. 
This return opens the contacts c, d, and brings the voltage 
adjustment gear, M,, back to its normal position and opens 
the switch S, again. In this way the original state is 
reached once more, with the exception tbat, in the 
meantime, the voltage has been lowered by the required 
amount, and so the armature a, wil not be drawn 
up again. If, on the other hand, the voltage falls 
below the normal, the armature a, will be allowed to 
fall, and contact will result between 5, c, and d, and 
the regulating apparatus, M,, will be energised. This 
raises the circuit voltage, and at the same time closes 
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switch S, which short-circuits the resistance w, in series 
with magnet winding m, and so strengthens this magnet 
sufficiently to ensure the armature a, being drawn up once 
more. This opens the circuit of M, and allows the voltage 
adjustment gear to return to ite normal position, and also 
opens the switch S,, thus reaching the original condition 
again, with the exception that the current round m, is 
somewhat increased by the rise in voltage effected. The 
d, d, form a safety device for ensuring that both 
armatures shall never operate at the same time—for 
instance, owing to sudden voltage variations or to 
When a, is 
drawn up, the operation of a, is prevented by the short- 
circuiting of the resistance w, through d, b. When a, is 
down, the operation of a, is prevented by the short-circuiting 


contacta 


mechanical vibration of the instrument. 


of the magnet winding M, through d, b,. 


The sensitiveness of the apparatus depends entirely on 
With the ordinary care 
obtainable in a manufacturing workshop, and the employ- 
ment of flat steel springs for the armature supporte, fine- 


the accuracy of ita construction. 


thread adjustment screws at s, s, and long springs at fı fa 


(ensuring their being stretched by only a small fraction 
of their length), voltage regulation within a fraction of 
1 per cent. can be depended upon. Such accuracy is seldom 
required in practice—e g., with cell switches the minimum 
steps which can be employed are of 19 volts each—but 
the fact that the instrument is capable of such fine adjust- 
ment ensures accurate results, whatever the limits may be 
for which it is set. The contacts consist of copper and 
carbon, and are so solid in construction, and the pressure 
with which contact is made is so great, that the instrument 
can deal with currents of several amperes at 220 volts, 
and so can be used without additional relays for the opera- 


tion of quite large motors. The large forces employed 


prevent the ordinary vibrations met with in engine-rooms 
affecting the working at all, as they are liable to do in the 
case of the ordinary contact voltmeter devices, so that the 
apparatus can safely be mounted direct on the switch- 


TEMPERATURE CURVES AND THE RATING OF 


ELECTRICAL MACHINERY.* 
BY RUD. GOLDSCHMIDT, ASSOCIATE MEMBER. 
I.— SHORT TIME RATING. 


It is a well-known fact that the energy lost in electrical 
machines is converted into heat, which causes the tempera- 
ture of certain parts to rise above tbat of the surrounding 
atmosphere, and results in a dissipation of heat by means 
of radiation or convection. If no dissipation took place at 
all, the temperature would simply continue to increase in 
proportion to the time until either the insulation was burnt 
or the metal was melted. Given the specific heat of the 


material, the calculation of the temperature riso under any 


given conditions is a very simple matter, and in the case of 


the two materials, copper and iron, since their specific heat 
is nearly the same, we may assume an average value. 

As a thermal unit, the kilowatt-hour or watt-second is a 
more convenient one than the B.Th.U. to adopt, and by this 


means we obtain the followiag practical method of measur- 


ing the specific heat of copper and iron: “35 watts lost 
in one cubic centimetre of copper or iron raise ite tempera- 
ture ldeg. C per second, supposing that no radiation takes 
place”; or in British unite, 52 watts lost in one cubic 
inch of copper or iron raises its temperature ldeg. F. per 
second." If we call the watts lost in the unit volume W,, 
the initial temperature increase per second V, and the 
watts per unit volume for the unit of temperature increase 
per second—that is, 3'5 in C.G.S. and 32 in British 
units—C,, then 

V — initial temperature increase, 

W, — volume watts, 

and C, — rise constant. 

The connection between these values is then 
the formula: 


given by 


Volume watta 
Rise constant ' 


* Paper read before the Institution of Electrical Engineers, 


Temperature increase per second = 


W. 
V= t 
C, 


In many cases in practice an instrument is used for a 
few minutes only, and not more than once or twice a 
day, for instance, with apparatus such as starting trans- 
formers, the choking coils of single-phase motors, the small 
motors used for starting synchronous motors, etc. In these 
cases it is useless to apply the well-known “watts per 
square inch” rule for calculating the temperature, and it 
is a mistaken idea in designing these machines to take into 
consideration the providing of any cooling surfaces. The 
heat developed during the time the apparatus is in use is 
almost entirely spent in heating up the material, and the 
average temperature attained is too low and the time too 
short to dissipate any appreciable amount. In many other 
respects, as will be geen later on, it is of much practical 
value to study closely the behaviour of machines without 
taking account of the heat dissipated, but considering only 
“the initial temperature increase.” 

We may suppose a choking coil or starting traneformer 
to be so dimensioned that if used only once a day for a 
period of, say, five minutes (= 300 seconds) as a maximum, 
the temperature rise in any part will not exceed 164deg. C. 
The frequency is to be 100 cycles per second, and we 
may assume that the excersively long starting period of 
five minutes is due to the fact that heavy weights have to 
be accelerated with a very low starting current. The 


temperature increase per second ia 300 = 0:055deg. C. 


or, 


Since a rise of 1deg. C per second is caused by 3'5 watts per 
cubic centimetre, theenergy lost in one cubic centimetre must 
in this case be 35 x 055 = 0°19 watt. Considering first 
the question of the heating of iron parts, we have only to 
look at a hysteresis curve, showing the hysteresis loss per 
cubic centimetre at different flux densities for the particular 
iron we are going to use. This curve shows that at 100 
periods the flax density corresponding to 0'19 watt loss 
per cubic centimetre (5˙1 watts per cubic inch) is about 
15,000 C. G. S. per em.? (16 Kapp lines per square iach). 

With regard to the heating of the copper winding, we 
must consider the following facts: A copper wire 100cm. 
in length and 1mm.’ section has a resistance of about 
zr Ohm; its volume is one cubic centimetre. To cause a 
rise in its temperaturo of 0 055deg. per second 0°19 watts 
must be lost in the wire. The current causing this loss ia 
ss Ohm can be obtained directly by Joules's law— 


C? x yy —019, or C= 4/019 x 55 — 3:2 amperes, 


The current per 1mm.? section would therefore be 
5 2 amperes, or 2,000 amperes per square inch. Now to 
obtain a temperature rise of 164deg. C. in five minutes we 
found tbat, quite independently of the size and surface of 
our apparatus, the flux density in the iron must be 16 Kapp 
linespersquareinch,and thecurrentdensity in thecopper 2,000 
amperes per square iach. We have, therefore, with the aid of 
an example, been enabled to formulate the following rule: 
„Machines which are to work only for a short time, with 
interruptions sufficient to allow them to cool down to tbe 
temperature of the atmosphere, must be so designed that 
the flux density and copper density do not exceed a certain 
amount, independent of aize and cooling surface." 

We can further conclude from our example that with 
short-period apparatus the flux density is practically only 
limited by the permeability of the iron, and not by the 
heating, since it is possible even under the severe conditions 
of a frequency of 100, a five minutes’ starting period, and 
a permissible temperature increase of only 164deg. C., to 
work at the high flux density of 15,000 C. d. S. per cm?, 
In the example a current density of 5 2 amperes per mm.? 
correspond to W. = 0 19 watt per cubic centimetre, and to 
a temperature increase of 0:055deg. C. per second. As the 
watts are proportional to the aquare of the current density, 
we can deduce direct a general rule for calculating volume 
watts and initial temperature increase from the current 
density. If we denote the current density by the symbol i, 
we have 


2 
W. 019 8.25 = 0:019 x ?? watts per cubic cm, 
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2 
V per sec. =0:055 x 2 0:0055 x 1? deg. C. per sec. 


or, 


V per min. = 0:0055 x 60 x 1? = 0°33 x i? deg. C. per min. 
For convenient use tables are appended, giving the 


temperature rise per minute ab different current densities : 
TABLE I.—Copper Heating. 


Amps. per Temp. rise Amps. per Temp. rise 
.tquare deg. C. equare deg. F. 
millimetre. per minute inch. per minute. 
05 ma. (OB) Fosse 250 “n 0˙09 
113 0'53 K s 500 ............ 0:36 
1'25- Sia 05O ........ - 00 0:82 
S 075 inse 1000 ĩ 1:45 
17 5- icis TO gcsmn 1250 2 25 
MES t 13 1,500 ........ 3°25 
8 „ TO guess 1750 44 
288 „ 20 000 58 
8 „ 8D. Juss 2,250 72 

QU. — aepiesiens "2. em 3,800 . . 9 
S8 A, aenea 8 000 15 
E re DO 1 4, (Oo. 25 
Dc — Cri adsis SS 5,000 41 nisse 30 
D. aurres „ 11 Š ,000  .......... — B8 
1 „ O^ aobscsaeses 0000 -—f0 93 
GO — noua ao “BR. aee: . 10,000 ......... — 145 
1 S E N . 210 
15. usns „ oM D. access "o — 
20 uer 130 "—— nnn — 
SS 205 "C v — — 
TABLE II.— Heating of Nickeline. 

Amps. per Temp. rise Amps. per Temp. rise 
square deg. O. square deg. F. 
millimetre. per minute. inoh. per minute. 
22 0 eee. 10 „8 . 037 
QU. vos a 135858 800 eii 8˙5 
QO. aieas . sl ssc B00 ........ . 92 
G 58 à TOO suissa = 18 
Ll - T 85. scs 1,0000 37 
L5. zones 12121 „ 1500 83 
MENU em 8 - „000 -. 150 
22528 88 4,000 ...... ..... 800 
S nisi T miniai 5,000 ............ 920 
9D. uice e — X0 Loon 7000 ......-. - 1,800 
1 18380 9,000 ............ 3,000 
D^ .- ios or. BLO... sarci 5 — 
S 4000 em areak — 
111 880 seeans „ — 
db. —d 1900 MAS ANC — 
20. usce „ 0,400 eso — u — 
TABLE III.—Heating of Iron. 

Amps. per Temp. rise Amps. per Temp. rite 
square deg. C. square deg. F 
millimetre per minute inch per minute 
0:5-. cus Wc UD. oaan 250 ............ 0:55 
lo 33 BOY urce 500 2˙2 
Lb 23 po OC. guess as 0 . 50 
S siis e i 1000 — 8:8 
2558 125 2 „ 15500 19 7 

S8ö; 18 2.000 ............ 35 

Q. — Wesce 338 8,000 ( 79:5 

D- — sewn BO sinasa ,000  ......... — 140 

I S2 esr 6,000 ............ 315 
1cqd0x⸗ „ 200 8 . 10,000 ......... 880 
15 ainan 450 000 2.000 
S838 800 20,000 ........... 3,609 
388 2,450. aues A — — 
59 5,000 ............ 1 m — 


Table II. shows the same figures for nickeline wire with 


a specific resistance 25 times that of copper, and Table III. 
gives those for iron with a specific resistance equal to six 
times that of copper. The figures will be found useful in 
the calculation of starting resistances, the formula being 
V = 85 x ideg. C. of temperature rise per minute for 
nickeline wire, and V = 2:0 x i? deg. C. for iron. 

In determining the section of the wire by means of these 
data, we are sure of an ample margin of safety as the loss 
of heat by dispersion has not been taken into account. To 
be quite accurate, however, a slight increase should be 
allowed in the temperature values in these tables to com- 
pensate for the increase of resistance with rising tempera- 
ture. We see that for a starting period of one minute 
with a temperature rise of 70deg. C. per minute, the current 
density of 


i= T 95 = 2:0 amperes per mm. 


(= 1,900 amperes per square inch) in nickeline wire must 
not be exceeded. A starting transformer or other short- 
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time apparatus would under these conditions have the 
current density of 


; 70 
i= —__.=2 14:5 amperes per mm.” 
a 33 pores pe 


(=9,300 amperes per square inch) in the copper. As 
already mentioned, the limit of the flux density in the iron 
is practically unaffected by heating. 

There is stil to take into account the effect of the 
insulation. In a field coil consisting of average-sized wire 
the cotton insulation forms about 5 per cent. of the total 
weight, and owing to the clcso contact between the wire 
and the insulation, both will quickly attain the same 
temperature. Considering the field coil as a whole, we 
have no longer to deal with the specific heat of the copper 
alone, but with that of copper plas, say, 5 per cent. cotton. 
Assuming cotton to have six times the specific heat of 
copper, the average value of the specific heat for the coil 
is 1+ 05 x 6 = 1:50 times higher than that of copper alone. 
The average temperature increase per second might there- 


fore be found to b 30 =0 77. It should be noted that 


the temperature is lower with field coils of thin wire 
containing much insulation, and having a higher specific 
heat than with those having thick wire. 

Up to the present it has been assumed that the apparatus 
gives out no heat to the surrounding atmosphere, but the 
extent to which this assumption is permissible depends on 
the kind of machine. With a totally enclosed stationary 
machine the heat dissipated is only a small percentage of 
that stored in the heated body itself, say during the first 
hour of heating. The temperature curve up to this point 
is an absolutely straight line, or, DT speaking, the 
temperature increase for the second half-hour is very nearly 
the same as that during the first half-hour. The following 
are approximate vaiues for the time during which the 
apparatus can be considered as giving out no heat: 


Revolving machines, open ͥ 20 minutes. 
i " totally enclosed d 40 „ 
Stationary _,, Df E + hour. 


*e*9:»9820909 


II.— ThE TEMPERATURE CURVE. 


Having dealt with the simplest case first, we will now 
proceed to the other extreme. The temperature of an 
apparatus will be supposed to have attained a constant 
value. Theoretically, this state can only be obtained after 
an infinite time, but actually it is so nearly arrived at 
within a few hours that a small fluctuation in the tempera- 
ture of the atmosphere leads to perfect constancy. Under 
these conditions, the temperature reached by the heated 
body is sufficient to dissipate all the heat developed, and no 
further storing of heat—i.e , increase of temperature—will 
take place. This constant temperature is dependent on the 
lost watts, on the ventilation, on the cooling surface, and 
on the temperature of the surrounding atmosphere. 

For the sake of simplicity we will assume in the whole of 
the following investigations that the air is a& zero tempera- 
ture. With a given amount of ventilation the difference in 
temperature between machine and atmosphere is directly 
proportional to the watts dissipated from one square inch of 
surface. For instance, in a field coil of an ordinary con- 
tinuous-current generator, in order to obtain a temperature 
rise of 90deg. F. (50deg. C.) above that of the atmosphere, 
measured by resistance rise, about 43 square inches 
"nd 50cm.?) cooling surface are required for every watt lost. 

n other words, a difference in temperature of 90deg. F. 
dissipates 0°21 watt from every square inch of surface, or 
cig Watt per square inch per ldeg. F. rise. To state this 
in CG. S. unite, r watt is dissipated by one tquare 
centimetre of surface for an increase in temperature of 
Ideg. C. Henceforward we shall only employ C. G. S. units, 


9 which we will denote by 
the symbol C, (heating constant). The watts dissipated 


r unit of surface we will call “ surface watts,” symbol W,. 
urface watts = heating constant x temperature differcnoe. 


W, C, X t. 


1 
d th l f 
and thus apply the mtor 60 
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With the definitions of volume watts (W,) and surface 
watts (W,), the rise constant (C,) and heating constant 
(Ca), it will be possible to solve any problem in connection 
with the temperature rise of electrical machines, for inter- 
mittent or continuous load, without complex mathematical 
calculations. And it is proposed to follow the method 
previously employed of demonstration by the aid of a 
definite example, which will take the form of a field coil 
with a heating constant C,-— 4,5, and a rise constant 


C,—45. In determining Co, the cotton insulation 

has been allowed for by increasing the figure 

from 35 to 45. The surface watts are assumed 
Femperaturs E di 


Fic. 1. 


to be W, = 0 033 watts per square centimetre, corresponding 
to a final temperature 


17 = Me = 50deg. C. 
TEO 


The current density may be 1:7 amperes per mm?. The 
initial temperature increase according to Table I., without 
taking into account the cotton insulation, would be 
O 71deg. C. per minute. We have assumed in this case 
that the cotton insulation raises C, in the ratio 4:5/5:5. 
Consequently 


V 2071x 455 0 55deg. C. per minute. 


~~ When the final temperature of /;— 50deg. C is reached, 
the heat developed— i.e , that amount which would increase 


—M———M— 


Fic. 3. 


the temperature O'55deg. C. in one minute, neglecting 
cooling—is completely dissipated in the atmosphere in the 
same time of one minute. The whole of the O 55deg. C rise 
per minute is neutralised by the cooling action. From this 
fact we may deduce the method for calculating the 
temperature at any desired instant. For example, at a 
given moment tbe body may have a temperature of, say, 
t = 35deg. C in excess of that of the atmosphere. Then the 
cooling action is less than that in the final state in the ratio 
of 35/50, and thus compensates for 35/50 x 55 = 0-39deg. 
increase per minute. These 0 39deg. are completely 
neutralised by the cooling action, therefore, at the instant 


the air temperature, the temperature increase per minute 
is 055 — 039 = 0 16deg. C. Thus we obtain the rule: 
“If tbe temperature of the body has attained, say, a per 
cent. of the final temperature, the increase of temperature 
per minute is (100 — a) per cent. of the initial increase.” 
Assuming that the temperature at a certain instant was 
known to be 35deg. C., this rule enables us to calculate the 


3S. 
' Temperature r. se. 
Se perature re. . 


4 e Hours ? 


Fio. 2. 


temperature, say, 20 minutes later. At the beginning of 
this 20 minutes’ period the rise is, as we have just seen, 
0 16deg. per minute. If the rate of increase were the same 
right through, after 20 minutes the temperature would be 
016 x 20 = 5 2deg. C. higher—that is, it would now be 
88 2deg., but the average temperature during the 20 minutes 


would be 59 2 38 36 6deg.—so that the corrected rise is 


0:55 

50 

or a total of 015 x 20 3deg. The corrected temperature 

after 20 minutes would accordingly be 35 + 3 = 38deg. 

This value differs so little from the uncorrected one 
(38:2 leg.) that furtber correction is unnecessary. 


(50 - 566) 2. x 15:4 4 0:15 per minute, 


£D 


The full temperature curve may be calculated in the 
following manner: We first record our constants once 
more : 

Surface watts, W. = 0:055 watts per sq. om. of surface. 

Current density, /—- 17 amps. per sq. mm. 

Heating constant, C, =, yg watt per sq. cm per degree. 

Rise constant (with cotton), C, = 4:5. 

2 5; (without cotton), 5:5. 


Final temperature, /; — un = 1,500 x 0 033 = 50deg. C. 
h 


Initial temperature increase from Table I. for a current 


when the temperature of the body is 55deg. C in excess of | density of 1:7 amperes per square millimetre = 0:71deg. per 
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475 = 0'55deg C. per 
minute with cotton. The temperatures at intervals of 


20 minutes, as determined by these data, are given in 
Table IV. 


minute without cotton, or 071 x 


Taste IV. (See Curve, Fig. 2.) 


Uncorrected 
Temperature; temperature Avers ge Correoted 
in the begin. increare temperature | temperature 
Time ning of the E. 2/1 li " during the increase 
"| 20 minutes’ |! ^ 50 | interval, | T 11— 22 
interval, th. 55 x 20 = 11 tm = t E» E x tm " 
— 22 x 11 
Hra, Min. | 

0 0 0 i: 11 | 5'5 9:8 

0 20 98 | 88 14:2 79 

0 40 17:7 71 | 21:2 6:5 

1 0 24 57 26 8 51 

1 90 29:1 4 6 | 814 41 

1 40 83:9 37 35 33 

2 0 56:5 | 3 38 26 

2 20 391 24 | 40°3 21 

2 40 41.2 1˙9 ! 493 17 

3 0 42 9 | 1:5 45:6 14 

3 20 44 3 1:2 44:9 11 

3 40 454 | 1 45:9 09 

4 0 46 3 | 08 4677 07 

4 90 47 | 06 47:5 0:6 

4 40 47 6 0:5 47:8 05 

5 0 481 | 04 48 3 04 

5 20 435 | 035 4387 03 

5 40 48 8 03 48 $5 0°25 

6 0 49 05 — | — — 


— ———— —M — d n rm Ed 


These results can be obtained even more easily in a 
simple graphical way (see Fig. 5). Draw line O A to 
represent the initial rise, which in our case is 11deg. per 
20 minutes, and B C at a distance O B equal to the final 
temperature (50deg. C. in our case) parallel to the axis of 
the absciss». The lines cut one another at the point D. 
We next divide both the axis of the abscisew and line D C 
(starting from point D) into intervals of 10 minutes, and 
draw verticals through every division point on this axis. 
The first of these verticals cuts O D at the point e. Join 
point e with point 10! on line D C. Line e- 10! cuts the 
20 vertical at f, then join f with 20! on line D C. Line 
f -20! cuts the 30 vertical at 9. Join g with 30! on D C, 
and so on. In this manner we get a number of lines which 
“envelop” the temperature curve. To construct this 
curve we bave chosen intervals of 10 minutes only, whilst 
with the analytical working 20-minute intervals were used. 
The greater exactness is necessary because we now neglect 
the “correction” taking E, = E, and thus regard the cooling 
action as being dependent on the initial temperature of the 
interval. A comparison with the calculated values shows 
that the graphic method gives results which are sufficiently 
accurate for practical purposes. The two lines O D and 
D C determine the whole temperature curve. "Therefore 
the form of all curves is similar, and having once plotted 
one it is applicable to all other cases. The only alterations 
necessary are the scales of temperature and time. 


( To be continued. ) 


MESSRS. EVERETT, EDGCUMBE, AND CO. 


REMOVAL OF WORKS TO HENDON. 


In our issue for Dec. 16, 1904, we gave an illustrated 
description of many of the specialities of this firm, and 
some views of their workshops at Great Saffron-hill. We 
then mentioned the fact that the growth of the business 
had compelled the firm to build larger works at Hendon. 
These are now in full swing, and afford a striking proof of 
the rapid expansion of the company. Thus the business of 
Messrs. Everett, Edgecumbe, and Co. was founded, as our 
readers may remember, in 1900. After 18 months the 
expansion of the business was so great that a move into 
larger premises in Great Saffron-hill had to be made, and 
now, after three more years, the growth of the business has 
necessitated another exodus. A large site was obtained last 


autumn on the Edgware-road near Hendon, and in October | 


the erection of a factory was begun. Four and a half 
months later the building was complete and ready for 
occupation, and now we hear that the work is in full swing 
there. The whole of the building has been carried out by 
the firm themselves, and they may be congratulated upon a 
very smart piece of work. The new factory is known 
as the Collindale Works, Hendon, N. W,“ and will be 
devoted exclusively to the manufacture of electrical 
measuring, testing, and controlling instruments. 

Offices have now been taken on the first floor of 87, 
Victoria-street, where not only ean the various inetruments 
be seen and examined, but also a member of the firm 
will almost always be found to discuss and give expert 
advice upon any question relating to the measurement or 
control of electrical energy. 

Personal attention is the essence of success in such a 
business, and we are pleased to hear that Mr. G. J. 
Lemmens has joined the firm. "This gentleman's extensivo 
experience in instrument matters will greatly strengthen 
their position. After the 25th of this month all communi- 
cations should be addressed either to the works at Hendon 
or to 87, Victoria-street, S.W. 


FORTHCOMING EVENTS. 


Fripay, Marcu 17. 


Institution of Mechanical Engineers.—At 8 p.m., '' First Report 
to the Steam. Eogine Research Committse," by Prof. D. S. Capper. 

Institution of Electrical Engineers (Manchester Students 
Section).—At 7.30 p.m., ''High-Ters'on Switchgear,” by Mr. 
O. R. St. John. 

National Physical Laboratory. At 3.30 pm., annual general 
meeting at Bushy House, Teddington. ; 


SATURDAY, Marcu 18. 


Institution of Electrical Engineers (Manchester Students’ 
Section).— At 6.30 p. m., annual dinner. 


Monpay, Marcu 20. 

Society of Arts.—At8 p.m., “Telephony,” by Mr. H. L. Webb 
(Cantor Lecture II.). 

Institution of Electrical Engineers (Newcastle Section). — 
“ Electiically-Driven Lifts,” by Mr. F. O. Hunt. 

Turspay, Marcu 21. 

Institution of Civil Engineers.—At 8 p.m., paper to be further 
discussed, Shipbuilding for the Navy, by Lord Brassey, K. O. B. 
The succeeding raper will be Coolgardie Water Supply, by Mr. 
Charles Stuart Ruseell Palmer. 

Royal Institution —At 5 p.m., '' Engineering Problems," by Prof. 
W. E Dalby (Lecture I.). 


THURSDAY, Marcu 23, 

Institution of Electrical Engineers.—At 8 p. m., discussion on 
'* The Effect of Heat on the Electrics] and Mechanical Properties 
of Dielecthics” and ''Oa the Temperature Distribution in the 
laterior of Field Qoils,” by Mr. E. H. Rayner, M. A, commuii- 
ested by Dr. R. T. Glazebrook, F. R. S.; ard ''Oa Tempersture 
Curves avd the Ratiog of Elcctrics! Machinery,” by Mr. R. 
Goldechmidt. 

Royal Inatitution.— At 5 p. m., The Reasor a bleuess of Archi- 
tecture,” by Mr. T. G. Jackson, F. S. A. (Lecture I). 

FRI pA V, Marca 24. 

Physical Society. At 5 p m., at University Colle ge. Note on the 
Voltege Ratios of an Inverted Rotary Converter," by Mr. W. C. 
Olinton ; ‘Oa the Flux of Light from the Electric Aro with 
Varying Power Supply," by Mr. G. B. Dyke; The Application 
of the Oy mometer and the Determination of the Ocefficient of 
Coupling of Oscillation Transformers,” by Prof. J. A. Fleming, 
F.R 3.; exhibition cf cymometers and other instruments. 

Institution of Civil Engineers.—At 8 p. m., students’ meeting. 
‘The Wanki to Victoria Falls Section—Victoria Falls Railway,” 
by Mr. C. T. Gardner; and Det igu of a D.uble-Line Piate- 
Girder Railway Bridge,” by Mr. H. 8. Ooppock. 

Royal Institution.—At 9 p.m., '' A Pertinacious Current,” by Sir 
Oliver Lı dg», F. R S. 

Electro Harmonic Society, - At 8 p.m., smoking concert in King's 
Hall. 

SATURDAY, Marcu 26. 

Royal Institution.—At 3 p. m., Electrical Pec perties of Radioactive 
Substances," by Prof. J. J. Thomson, F. R S. (Lecture III.). 
Institution of Electrical Engineers (Manchester Students 
Section).— Visit to Liverpool and Southport Electric Rulway. 

Leave Victoria Station at 2.10 p.m. 


Institution of Civil Engineers. —The thirteenth ‘‘James Forrest 
lecture will be delivered by Oolonel R. E. B. Orompton, R. E., 
O. B., on Monday, April 10, at 8 p. m., the subject being 
„ Unsolved Problems in Electrical Engincering." 
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STANDARDS FOR ELECTRICAL INSULATION. 


The Engineering Standards Committee issued last year 
an interim report dealing with the standardisation of 
electric generators and motors, both for the direct-current 
and alternate-current systems. We published this report 
in our issue for Aug. 12, 1904, and expressed the hope that 
the standard sizes in it would be adopted by all English elec- 
trical manufacturers. This report was incomplete, because 
the committee could not lay down the safe limit of tempera- 
ture either for continuous or intermittent working. In order 
to ascertain this a very extensive series of experiments 
have been carried out at the National Physical Laboratory- 
by & sub-committee under the chairmanship of Dr. Glaze- 
brook. The reference to this sub-committee included 
investigations on (1) the maximum temperature to which 
the insulating materials at present ysed in the manu- 
facture of electrical apparatus could be exposed for 
lengthened periods of time without electrical or 
mechanical deterioration; (2) the permissible rise in 
temperature deduced from these experiments; (3) the 
relation between the mean temperature of any coil obtained 
by measurement of rise of resistance and the maximum 
temperatare of the hottest portion of the same coil. The 
investigations on the first and last points have been carried 
out by Mr. E. H. Rsyner, and were communicated last 
week by Dr. R. T. Glazsbrook to the Institution of Elec- 
trical Engineers. We give elsewhere in this issue a brief 
résumé of this report, which indicates the vast amount of 
labour involved in the researches. The work has been 
carried out partly at the National Physical Laboratory and 
partly at the works of those manufacturers who have 
co-operated with the committee by providing the field-magnet 
coils to be experimented on. The figures actually obtained 
are, however, the more valuable because they have all been 
arrived at under sim'lar conditions and under the super- 
vision of the same skilled expert, which renders them 
atrictly comparable. Up to the present the experience as 
to the safe limits for heating has been of the trial and error 
order, with the result that each manufacturing ‘firm has 
accumulated information for their own use, and this even is 
frequently of an unreliable nature. Asa result the tempera. 
ture rises specified in enquiries for electrical plant err usually 
on the safe side. Also the method laid down of ascertain- 
ing the rise of temperature from the exterior of the insulated 
wiodings of a machine, is no criterion as to whether the 
interior portions of these windings may not reach a tem- 
perature which may be damaging to the insulation. It 
seems probable, however, that even these accepted limits 
for the temperature rise of dynamo conductors may 
be considerably increased without any ill effects resulting. 
The figures given as to experiments on a number of 
different field coils, both when ia the laboratory aud 
when placed on the dynamos under normal working con- 
ditions, are most valuable. Afcor careful analysis they will 
enablo a designer to avoid in future dimensions for coils 
which entail a large difference between the mean tempera- 
ture of the coil and the maximum temperature in any one 
part. It seems, from the results given, that this difference 
seldom reaches 25jeg. C., and that it can be kept within 
much lower limits if certain precautions are adopted in the 
design of the former or coil. The work done to ascertain 
the change in the electrical and mechani al properties of 
the usual types of insulating material when subjected to 
high temperatures for extended periods is even more valu- 
able. It is clearly shown from the figures that it is the 
mechanical proparties of the materiale which break down 
under heating The power to withstand a high voltage 
test is not so affected, and we return to the old problem of 
finding an insulating material whose mechanical propertigs 
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shall remain satisfactory under all conditions of working. 
The figures given in the report help largely in the selection 
of insulation from this point of view. Indirectly there is 
a great deal of light thrown on the troubles which manu- 
facturers of electrical machinery have had to surmount. 
For instance, the influence of moisture on the ineulating 
properties of various materials is enormous, Experiments 
were therefore made to show how far the use of insulating 
varnishes would affect the other properties of the materials 
commonly used. Again, the absorption of moisture by the 
cotton covering of insulated wire was experimented with 
and figures obtained which show what an important depart- 
ment the drying ovens are in an electrical manufactory. 
With these figures before them, the Engineering Standards 
Committee will be able to draw up some general conclusions 
on temperature rating which will, we think, greatly assist 
English manufacturers in their competition against foreign 
firms. It is well that before these conclusions are issued 
there should be a free discussion on the facts, such as is to 
take place at the Institution next week. It is also well 
that there will be under discussion at the same time the 
most valuable paper by Mr. R. Goldschmidt on Tempera- 
ture Curves and the Rating of Electrical Machinery." 


——————— . ͤ— 


TRAMS OR MOTOR BUS ES. 


In the first issue of the Commercial Motor Mr. Manville 
writes in defence of electric trams, Colonel Crompton in 
favour of the motor omnibus. However, when the matter 
ia well considered the main conclusions of these great 
authorities are easily reconcilable. Both agree that under 
favourable conditions trams are excellent, both agree that 
under favourable conditions motor ’buses are better than 
trams—the line of demarcation is not, and cannot rigidly 
be, drawn, and in the middle way the fight in the future 
will wax fast and farious. Colonel Crompton makes two 
points which should never be forgotten: (1) cost per 
passenger car mile is determined by the average number of 
persons carried, not by the maximum that can be carried, 
and (2) that the kind and condition of road surface has 
much to do with the maintenance cost of motor ‘buses. 
Mr. Manville very properly points out that electric trams 
use their own road beds, 1 wear and tear only their own 
portion of the roads, which they have to maintain. 


CORRESPONDENCE, 


'! One man’s word is no man's word, 
Justice needs that both be heard." 


MR. MARCONIS LECTURE. 


SIR,—Your note in your issue for March 10 on Mr. 
Marconi's lecture at the Royal Institution shows some 
mieunderstanding as to what Mr. Marconi said with regard 
to speed of working, which you will perhaps permit me to 
correct. 

The speed of 24 words a minute, over a distance of 152 
miles, which Mr. Marconi quoted, is not a new result, but 
relates to some stations which have been working for more 
than a year, and represents the average speed of those 
stations doing commercial work. As it happens, the 
messages sent are in Datch, and they are transmitted by 
operators ignorant of that language. The 24 words a 
minute is not the maximum speed attained by the stations, 
but the average working speed under commercial conditions 
calculated over a long period. Probably the average 
working speed would be slightly higher were the messages 
transmitted in a language comprehended by the operators. 
The maximum speed attained in transmission by the stations 
in question is from 30 to 35 words a minute, the speed 
being limited by the capacity of the operator to read by 
sound. 

The arrangement shown by Mr. Marconi at the Royal 


ing instrument. The magnetic detector is capable of 
receiving impulses at a very high speed, but as hitherto 
it has not been found practicable to work in conjunction 
with it recording apparatus, no m es have been sent 
by its means at a higher speed than that at which the 
fastest sound-reader is capable of reading. When a record- 
ing apparatus is connected to the magnetic detector and an 
automatic transmitter used at the transmitting station, the 
average speed is very much higher than 50 or 35 words a 
minute. Probably the speed shown at the Royal Inatitu- 
tion was about 60 words a minute, but it is not practicable 
with the comparatively primitive arrangements possible in 
& lecture hall to achieve the best results, and when the new 
arrangement is worked between commercial stations a 
considerably higher speed cau be attained. 

The speed of the De Forest instruments mentioned by 
Captain Lionel James, if higher than the speed of the 
stations to which Mr. Marconi referred as working at 
24 words & minute, was higher solely because more expert 
sound-readers were employed. There are no wireless 
telegraph instruments of any kind other than those referred 
to by Mr. Marconi at his lecture which are capable of 
working at a higher speed than 30 to 35 words a minute.— 
Yours, etc., H. CUTHBERT HALL, 

| Mansging Director, Marconi’s Wireless 
Telegraph Company, Limited. 


THE LIFE OF NERNST BURNERS. 


SiR,—I send you herewith records I have kept of two 
installations in Gloucester where Nernat lamps are used. 
The lamps are Tampere B type, on 220 volts continuous. 
current Corporation supply. The deplorable resulte obtained 
with the new-type U-filament burner, as compared with 
the old-type burner, are very marked. In both cases the 
lamps hang perpendicularly, and are well up out of reach. 
Taking the installation with the old-type burners first. 
The records date from June 1, 1903, to March 7, 1905. 
Nine lamps are in use, with 200-volt burners and 30-volt 
resistances, and all renewals have been made with old- 
type burners. Four of the lamps have been lighted 
1,056 hours, and five lamps for 2,420 hours, during the 
above period of 88 weeks. This gives a to of 
16 324 lamp-hours, and 20 burners have been renewed ; 


s 16,029 _ 8162 hours’ average life of burner. Five 


resistances have also been renewed within the period. 

We now come to the installation (a church) with the new 
U-type burners. The record dates from the first use of 
the lamps—Oet. 2, 1904, to March 7, 1905. Thirty lamps 
are in use, with 210-volt burners and 20-volt resistances. 
The lamps have been lighted a total of 66 hours during the 
above period of 22 weeks. This gives a total of 1,980 
lamp-hours, and 21 burners have been renewed; 21 
= 943 hours’ average life of burners. Two resistances 
have also been renewed. More than half of the burners in 
this case had the heating ooil broken, and in the remainder 
the filament had shorted on to the heating coil. 

The Nernst lampe will have to be discarded in the latter 
installation if they do not give better results. A remedy 
is badly wanted, or the makers will have reason to deplore 
their retrograde movement in compelling the use of the 
unreliable U-type burner in place of the earlier burner 
which had proved its serviceable qualities. 

I would also add that, even if old-type burners could be 
obtained, they cannot be inserted in the new-pattern B 
lamp, as the casing of the latter is not sufficiently large in 
diameter to take them.— Yours, etc., WAWAMIEE. 


[Our correspondent has had exceptionally bad experience 
with the new type of Nernst lamp, which is not in accord 
with what we hear of the performance of these lamps in 
other places. We wonder if the position of the church is 
at the end of a feeder, or if the curve of voltage variation 
on Sundays will explain the trouble.—Eb, E. E.] 


APPRENTICESHIP. 
Sır, —Having a son who will leave school next summer, 


Institution lecture was the magnetic detector plus a record- : and who intends going in for electrical engineering, I should 
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be much obliged if you could give me some information 
about a firm at Loughborough, the name of which is 
Falcon. The boy is at school in Leicester, and is 16 years 
of age Also if you could inform me what you would 
consider a reasonable premium in apprenticing a youth to 
that trade.—Yours, etc., W. EDGERS. 


[The information our correspondent requires as to the 
5 pupil system at the Falcon Works and elsewhere 
e should obtain direot from the different firma. We cannot 
pass editorial opinions on such personal matters, or on the 
amount of premium which may have to be paid.— Ep. E. E.] 


THE CHANT OF THE MAINS MEN. 


When the meter will not mete, and there’s fireworks in the 
street, 
. And the navvy with the pick comes limping in, 
When the neutral and the negative are coupled up con- 
secutive 
Cause the jointer mixed the whisky with the gin, 
Let us warble “Rule Britannia,” and include God save 
the King " 
(And the brolly trickles water down your back). 
For we've only got to test, and to do our very best 
To deserve our little modicum of tin, tin, tin, 
To deserve our little modicum of tin. 


When s network's done & short, and the insulation's 
nought, | 

And the telephone is kicking up a din, 

When the penny's in the slot, but the lights have gone to pot, 
And the Gas Concern is trying not to grin, 

Chant the Hallelujah Chorus, m Bill Bailey to return 
(And the Megger's disappeared Idunnowhere). 

For we've only got to test, and to do our very best 

To deserve our little modicum of tin, tip, tin, 
To deserve our little modicum of tin. 


When the ganger's gone to quod, after pinching copper rod, 
And the Wright's Demand complaints are coming in, 
When the pilot volts are low, and the fuses start to blow, 
And the copper losses make your hair grow thin, 
Let 5 shout the Deathless Army,” let us dance a Highland 
ing 
(And we shan't get any rise at all this year). 
For we've only got to test, and to do our very best 
To deserve our little modicum of tin, tin, tin, 
To deserve our little modicum of tin. 


— . — 


MANCHESTER SECTION DINNER. 


The fourth annual table- gathering of the Manchester 
Section of the Institution of Electrical Engineers was held 
on the 10th at the new Midland Hotel. Over 200 
members and friends took part in the proceedings, and 
the new arrangement of small tables and clique-parties was 
of great promise for a record in social frivolity as well as 
in point of numbers; but, alas! the good example of last 
year's function, as to limited verbosity, was not followed, 
and this, together with the indistinotness of some of the 
speakers, produced a general apathy as to the official pro- 
ceedings, which was increased by the unfortunate proximity 
of the American bar to the banquet hall. 

Mr H. A. EARLE, in proposing “The Institution," was 
retrospective in commenting on the changes in the appear- 
ance of members’ hair since he first knew them ; he dilated 
upon the advantages of the periodical gatherings (without 
referring to the jovial after-meetings), and did not forget 
the standard topic of standardisation. 

Mr. W. M. MORDEY, in replying as an ambassador from 
the village section, referred in complimentary terms to the 
high standard of the papers and discussions in Manchester. 
As a member of the body of men known to some as 
‘insulting " engineers, he considered that this class should 
be standardised, if it would prevent the great competition 
that now existed among them, and he believed that this 
gtandardisation will come in time. The President of the 
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Institution had been invited to become chairman of the 
committee appointed by the Institution of Civil Engineers 
which was to consider the question of the international 
standardisation of electrical matters. He referred to the 
progress of the Institution of Electrical Engineers, and the 
5,700 at present on the muster rol. He looked to the 
youthful members to improve on the older ones, but trusted 
they would not replace the extinct volcanoes too soon. Mr. 
Swinburne had remarked that new members spent their 
time ia trying to show old members how mach they knew, 
and old members spent theirs in trying to prevent the new 
members from finding out how much they themselves did 
not know. 

Mr. C. D. TAITE referred to that hardy annual castle-in- 
the-air, the Institution of Electrical Engineers’ own build- 
ing, and commended the advantages of membership to the 
meeting. Some men had said that there was no honour in 
becoming a member, but he pointed out that the new rules 
for admission were not so easy-going as formerly, and that 
the status of membership had gone up. 

Dr. E. HoPkiNSON proposed “Our Guests," which was 
responded to by the Mayor oF SALFORD and Mr. F. E. 
PRIEST. 

Mr. J. S. RAwoRTH proposed The Trade of Manchester 
and Salford " in his usual felicitous terms, the MAYOR OF 
SALFORD again treating the audience toa lengthy display 
of his oratorical gifts in reply. 

The capital musical programme that was arranged by 
Mr. P. C. Pope had to be shortened, to the disgust of those 
who had come on pleasure bent, Mr. Pope's own later con- 
tributions being sacrificed. Mr. E. Hastings, although con- 
siderably bothered by the ceaseless devotion to business 
throughout his performance of the polyglot waiters, was in 
splendid form in his Corney Grain sketches ; and Mr. R. L. 
Gamlen’s songs also pleased. A flashlight photograph of 
the diners was taken during the evening. 


REPORT ON TEMPERATURE EXPERIMENTS 
CARRIED OUT AT THE NATIONAL PHYSICAL 
LABORATORY. , 4 


The following abstract of the paper read by Mr. E. H. 
Rayner, M. A., A. M. I C. E, before the Institution of Electrical 
Engineers on the 9th inst. deals only with the class of experi- 
ment performed. The results of the trials on the various 
insulating materials and field coils are so extensive that 
any condensation is impossible. The first part of the work 
was to determine the effect of heat on the electrical and 
mechanical properties of dielectrics. For this, samples of the 
materials to be tested were subjected to temperatures vary- 
ing from 75deg. to 100deg. C. 1n an electric oven. Other 
samples were heated in an oven from 100deg. to 
125deg. C., and a third set were subjected to temperatures 
from 125deg. to 150deg. The four samples of each 
material were then subjected to high alternating preasures 
and the disruptive voltage obtained. The alteration in the 
mechanical properties due to baking at the above tempera- 
tures were ascertained by two methods. The force required 
to punch a hole jin. in circumference was ascertained. 
The specimen was then bent round cylinders of gradually 
decreasing diameter until it broke or was badly cracked. 
The diameter of the cylinder was decreased to jin., and 
if the sample stood this it was bent backwards and forwards 
up to 10 times, or until it broke. Comparative figures are 
given of 32 different substances, although in several cases 
the thickness of the material is the only variant. For each of 
these the disruptive voltage after the different baking pro- 
cesses are given, and in another column the volte per millimetre 
of thickness are added. The variation in the disruptive 
voltage with the increase in temperature to which the sub- 
stance is subjected is never more than 20 per cent. from 
the mean. The results, however, as regards the mechanical 
properties of material clearly show a very great decrease of 
strength due to the baking. The brittleness as revealed 
by the bending test is greatly increased. 

Trials as to the insulation resistance of these materials 
show that there is little relation between the ohmic 
resistance and the disruptive pressure. The ingulation 
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resistance increased very rapidly with heating, owing 
to moisture being driven out of the specimens. It was 
also found that in many instances the insulation resistance 
decreased largely with an increase in the testing voltage. 
The experiment shows that heating was the most effectual 
way of removing this moisture from the body of the 
dielectric. Other experiments on the same lines were 
carried out with a dozen different substances which had 
been treated with a Berrite varnish. It is interesting to 
compare these results with those on the same substances 
unvarnished. 

The second part of the investigation was to determine 
the temperature distribution in the interior of field coils of 
continuous-current generators. For this purpose thermo- 
electric couples were iuserted within the windings of iLe 
coils by the manufacturers of the same. The junctions 
used were of iron-eureka, as this combination has a high 
thermo-electric voltage and a fairly straight-line law over 
the range required. The junction wires were No. 25 
gauge, each being double silk covered, and the pair again 
covered with a single layer of silk. The actual junction 
was made between the wires by a silver solder. The result 
was a very compact flexible arrangement for the measure. 
ment of temporature at a point. The voltage was recorded 
by a sensitive moving-coil galvanometer by R. W. Paul. 
which, by the adjustment of resistance in series, was mad: 
to read directly in degrees Centigrade. With this arrange 
ment temperatures can be read to within 0 2 of a degree, 
TA the curves given are said to be accurate to well within 

6 

e believe it is the first time that low-temperature 
researches have been carried out with such thermo-junctione, 
and the report shows what & valuable method it is of 
determining temperatures at exact points. A number of 
these thermo- junctions were inserted in each of the nine 
different field coils experimented with. As a rule five were 
placed on a median cross-section of the coil and three on 
the opposite side asa check. The five thermo-junctions 
were placed on the cross-section where the highest tem- 
perature was expected to occur. As a rule the second 
thermo-junetion from the core recorded the highest tem- 
perature. Other thermo junctions elsewhere in the coil 
enabled the distribution of temperature to be still further 
studied. The results for each coil are plotted by the 
author in the form of curves, which are interesting as 
showirg the temperature gradients. With the nine coils 
in question no less than 30 different sets of experiments 
were made. In some of these the coils were actually in 
place on the dynamos for which they were designed, and 
the machines were running at normal speeds either at full 
or no load. In each case records were taken of all the 
electrical and mechanical quantities involved. These are 
presented in the form of two tables, and a number of 
results are calculated from them. For instance, there are 
colamns which show the watts per square inch of cooling 
area, the temperature on the surface of the coil, the 
maximum internal temperature, and also the mean. 
Perhaps the most interesting column is that numbered 
18, which gives the difference between these two 
latter temperatures. The figures in this column vary 
between 2deg. and 36deg. C., but under normal 
working conditions 25deg. C. is not exceeded. The 
table is completed by columns which give the quotient of 
the maximum internal rise by the watts per square inch of 
cooling surface, This figure is one which will be of great 
service to designers. In the course of the experiments it 
was found that sometimes the resistance of a field coil rose 
during the first few hours of use, and then fell to a very 
considerable extent. Experiments made with cotton- 
covered wire suggest that the fall in resistance was due to 
short-circuiting caused by water driven out of the cotton 
by the rise in temperature. As has been recently shown, 
such moisture may cause further uamsge due to electrolysis. 
The formers on which the different coils were wound and 
the protection of the winding were variants which enable 
useful deductions to be made from the figures given. The 
actual figures contained in the report will be obtainable 
from the Engineering Standards Committee in due course 
at a small charge, which will go towards defraying some part 
of the high cost of the experiments. 


NOTES ON SOME EFFECTS IN THREE-PHASE 
WORKING.* 
BY W. M. THORNTON, D S0., MEMBER, 
(Concluded from page 351.) 


§ 3. PRESENCE AND ORIGIN oF 23RD HARMONIC. 

The presence of this high harmonic of large amplitude in 
normal three-pha: e working has not, I believe, been previously 
observed. Since it appears in the open-circuit voltage, it must 
arise in the movement of the magnetic lines across each slot. 
Every line is first retarded by the slot, then suddenly sna 
across it. The voltage induced in the wires within the slot i», 
therefore, not sinusoidal but of the following form (Fig. 174), 
the zero line being taken to cut off «qual areas above and below. 
This wave-form can be produced by the superposition of two 
curves, ono twice tho frequency of the other, as shown at b ; 
so that, sinoo by the mechanical motion of tho poles the first 
distorted form, a, is prcduccd, the result on the main voltage will 


VOLTAGE IN EXPLORING WIRE PASSING 
SLOTS AND TEETH. 


SYNTHESIS OF A FROM TWO WAVES. 
Fio. 17. 


bo two ripples, corresponding, in the case of a machine with two 
slots per pole per I hase, to 12th and 24th disturbances, both of 
which must always occur. Their magnitude depends upon the 
relative reluctances of slot and air-gap, a short gap favouring 
the production of the higher harmonics. A low flux densi! y in 
the teeth, giving them higher permeability and so causing the 
lines to Ke held by them a little longer, may also be a source «f 
these high barmonics. Their greater prominence in the Brown- 
Boveri generator is probablyaided by the surface winding of the 
magnet rotor and a low density in the armature teeth. The 
practical importance of this is that in a wide network of 
mains trouble is much more likely to arise from machines 
with short air-gaps or low saturation on acoount of this high 
harmonic. In addition to which, every harmonic inoreases 
the copper loss in the circuit. 


^ 
A CURRENT 


Fia. 18, — Effect of Lagging Current in Generator on Current Wave Form 


The effect cf harmonics upon cable losses is a matter fir 
further investigation. Steinme'z has found that dielectric 
hys:eresis follows the same law as that in iron, the energy loss 
per second being proportional to the frequency and to the 
l'6th power of the volts ge. Thus if there are two similar 
wave-forme, one having one-twentieth the amplitude of the 
other, but 23 times its frequency, the loas from that with the 
higher frequency will be as much as 20 per cent. of that from 
the other having 20 times its amplitude. Of course, a harmonio 
only causes fluctuation and not reversal of stress, but the high 
index 1 6 may make the former as important as reversal of the 
same amplitude about zero. 

84. Current Wave IN UNDER-EXCITED GENERATOR. 

As an example of the effect of under-excitation upon the 
out put current of a machine running in paralle), Fig. 18 is given. 
This is the current in one cf the windings of a turbo-generator 
with a light load. There are here two effecta—the dip in the 
curve and the swing of the ordinate between the dotted limits. 


* Paper read before the Newcastle Local Section of the Institution of 
Electrical Engincers, Feb, 27. 
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The curve shows a very strong 3rd harmonic in phase with the | windings—so that the magnetising current component is *57 of 

generated wave, and nearly equal to it in amplitude, added to | the whole. It is well known that hysteresis in iron distorts 

magnetising current waves by giving rise to harmonies, of 

FIELD CURRENT OF ISoo KW. PARSONS. S PHASE which the 5rd is the most important. In the given curve the 

eT hides HALF FULL LOAD. £06 e LO. distortion is sided by the way in which the machines were 

i i connected. When generator windings are joined three-wire 

star," no drd harmonic can exist; but when the neutrals of 

enerator and motor are earthed, the ordinates of the drd 

armonic in each phase are added, and a triple-frequency 

current flows in each winding and to earth. Moreover, the 

magnetising component of the current in a motor reacts in 

opposite phase to that in a generator with regard to the 

voltage. A 3rd harmonic in the motor is, therefore, in phase 

with one in the generator, and a triple-frequency current 

circulates through the machines. As the excitation was raised, 

the dip in the curve disappeared at about quarter full load, and 
the current became approximately sinusoidal. 


$5. PERIODIC VARBRHIATION oF EXCITING CURRENT IN THREE- 
PHASE MACHINES, 


The reaction of a large demagnetising component upon the 


V field circuit must in the above case have been very marked. 
j F CE Unfortunately, no record of this was taken at the time, but some 


PEG CURE or l8o0 KW BROWN BOVIERI fifteen months later I obtained Fig. 19, which is the exciting 
GENERATOR HALF FULLLOAD. cos q- current of the same machine with a load of 160 amperes. There 

Ec. are here six well.defined waves per period superposed on the 
continuous exciting current. These arise from the double- 
frequency magnetising effect of the current in each phase in 
turn. The existence of these three-phase field disturbances 
has been disputed, but that they probably exist in all machines 
and do not depend upon a particular design, is seen by their 
Park STUNT pronounced in the Brown-Boveri generator 


ig. 20). 

The calculation by which the back ampere-turns of armature 
reaction are found in theory to be perfectly steady, assumes that 
“ the effect of a constant current in the armature coils varies as a 
sine curve when their position is reckoned from the centre of a 
pole." The influence of the breadth-coefficient of the winding is 
alao negleoted. That these assumptions are only approximate, 
which is all they are said to be, and do not represent the true 
facts, is here shown to be the case. The following diagram 
(Fig. 21) may help to make the origin of these ripples clearer. 
The lower halves of the curves have been reversed to show their 
action, irrespective of coil position. The positive and negative 
maxima lie under opposite poles, and the effect on the maguaetio 
cirouit is cumulative. Note the correspondence between the 
general shape of this ripple and that of the actual current, and 
that the former are most marked in the Brown-Boveri machine. 


ADDITION OF RECTIFIED. S5 PHASE. WAVES. 
Figs. 19 To 21. — Effect of Armature Reaction on Exciting Current of Three- 


Phase Generator on Load. On open circuit the field current is practically straight. 
a c 
5500N Y 
x b 5500 Y, c 


S4AMPERES(iNb). 


1560 KW. PARSONS TURBO. GENERATOR, 


750.K NV. GENERATOR. cos = cos d xo 
5500 Vac 
46 Am ERES (inb) : 
26 
ST. HARMONIC IN OPPOSITE 
POON, TURBO GENERATOR PHASE TO MAIN WAVE 


Cos $ o 
Fias. 22 To 25.— Wave Forms and Power Factors of Three-Phase Generators on Water Load. 
which is a 13th. To explain the origin of the 3rd, it must | 86. Power Factor or LARGE GENERATORS ON A WATER LOAD. 


be first noted that the curve is lagging with regard to the There has been some discussion recently upon the fairness of 
'bus-bar voltage by an angle of 53Jleg.—tha* is, 25deg. in the tcsting large alternating-current generators on a water load, on 
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account of tho lead said to be produced by the capacity effect of 
the electrolyte. The following curves (Figs. 22, 23, 24) may 
therefore be of interest. By careful measurement of Fig. 22 it 
is found that the angle between voltage and current on the paper 
is 284deg., but this is caused by the presence of a harmonic 
which has the effect of bringing the curves nearer on the zero 
line. Taking the equivalent sine wave, the angle is exactly 
SOdeg. Again, with the Parsons turbine the angle is 90deg. 
at 54 and at 46 amperes. The possible error in these measure- 
ments—due to the oscillograph cam—is about ddeg. Since the 
cosine of 87deg. is 998, the power factor of large generators 
on a water load may, therefore, be taken as unity, with a 
possible error either way of one-fifth per cent. 


Fig. 26. —For corresponding Moro ere. Form see Fig. 6 in phase with A. 
$ 85. 


The tops of the currant waves are in all three cases flattened. 
This has nothing to do with the liquid resistance, but is caused 
by the 5th harmonic having changed its phase by 180deg., as 
may be seen by comparing Fig. 25 with Fig. 1. In the generator 
wave this harmonic was nearly in phase with the fundamental ; 
now it is opposite to it at the start of the period. Asa generator 
the machine was connected ‘* four-wire star —i. e., with neutral 
point earthed—but now the water resistance forms a 
mesh across the line wires, and the earth connection on 
the generator is removed. It can be shown that the 
phase position of an n-th harmonic changes when the 
connections are changed from four-wire star to mesh, either 
by 180deg. or not at all; in this case by 180deg. But why 
should the Parsons machine, which has apparently only higher 
harmonics than the 5th, show the latter in the current! The 
answer is, I believe, to be found in the field ripples of the 
preceding section. There are six of the.n to a period, produced 
by armature reaction, and their further reaction upon the 
armature current is brought out in a striking manner by this 
shift of phase due to mesh connection. The distortion of the 
current wave observed in Curve 22 is the result of having only 
one slot per pole per phase. -It is slmilar to the sweeping 
forward of the magnetism in continuous-current generators, 
and with the two slots of the Parsons machine is less marked. 


87. PHASE SWINGING, 


The influence of unequal turning moment in generators is a 
subject which in this section at least is somewhat stale. There 


is, however, an interest attaching to the following curves on 


acoount of the reversal of current. Fig. 26 was taken at Manors 
when two 500-kw. motor-generators were running light in 
parallel, but with no direct-current load, from a single generator 
at Neptune Bank driven by a marine-type triple-expansion engine. 


Fra. 27. —Generator Voltage Steady, Motor Swinging through Angle 6, 


The corresponding wave-form of the generator is Fig. 1 above. 
The voltage shows Sth and 13th harmonics, and was practically 
steady except for the small sliding movement of the ripples. 
The current wave presented the most remarkable appearance. It 
seomed a living thing, swinging as it did from one position (A) 
to the other (B) at 100 times a minute, the tops of the waves 
shooting out like tentacles, It is a very suggestive example of 
pasis swinging, the more so because there is littlo siga of a 
teral movement. The curves collapsed on themselves and 
sprang out in the reverse direction. To explain this, let O E,, 
O E, (Fig. 27) represent the voltage vectors of a generator and 
synchronous motor respectively, running light with a power- 
factor nearly unity. The resultant voltage, O E, is therefore small. 
If now, by reason of the unsteadiness of the engine speed, 
the vector O E, is set swinging, the motor vector will follow, 
and if the disturbance is great, may swing past the zero line. 
As it approaches opposition to O Ei, O E falls to zero and 


increases to some opposite maximum O E! at the end of the 
swing. 
line ae value O E! will therefore be less than O E. The 
current in the circuit is proportional to O E, and by ins 
of the curves we see it diminish from a maximum, II, pass 
through zero, and increase to a lesser maximum, Iz. By measure- 
ment of Fig. 26 it is found that the relative angle of swing 
was six times the steady phase displacement between motor 
and generator ; its absolute value cannot be determined from 
the curves. 
lower position (B) the 11th harmonic is prominent, and in the 
upper there is added to it— conspicuous at the maxima—a 


The steady position of O E, is usually abovo the zero 


tion 


The power factor of the circuit was 95. In the 


smaller 23rd or 25th. 
8 8. PuasE DISPLACEMENT AND Loap. 

There is one more effect to which I wish briefly to refer. 
The measurement of the steady phase displacement between, 
say, two alternators in parallel, or asynchronous motor and ita 
generator, depending upon excitation and load, has not hitherto 
been experimentally possible, though the general effect is well 
enough known. If a small white patch is placed on the side 
of one of the revolving poles of a synchronous motor, and this 
is illuminated by an arc alternating at the frequency of the 
circuit, the effect is a white line, but if it is observed through 
a fine slit cut in the edge of a disc driven by a small synchronous 
motor it appears stationary. Oa raising the excitation of the 
motor it moves forwards to a new position, and backwards if 
it is lowered, the amount of phase displacement corresponding 
toa change in either of the vectors O E, or O E. The great 
advantage of this new method is that it gives the actual move- 
ment of the rotor, and the influence of armature reaction in 
alternators in loweringthe generated voltsge can now be observed. 
For the O E, and O E; are not the terminal but the generated 
volts in the respective machines, and there is no phase displace- 
ment unless these change. 

For the direct observance of phase swinging the method is 
very useful. When load is thrown on or off a motor or gene- 
rator, the rotor appears to make torsional oscillations on the 
shaft, usaally dying out in about half a minute. The time of 
oscillation at different excitations can be found, and the risk 
of hunting on any particular circuit determined. The fluctua- 
tion of current, and therefore of torque, by the variation of 
generator speed can also be readily seen. The arrangement is 
in effect an optical tachometer, and by the use of an enclosed 
revolving drum on which sensitised paper is mounted continuous 
photographic records could be obtained. 


PHYSICAL SOCIETY. 


At the meeting of this society on March 10, Dr. R. T. Glazebrook, 
past-president, in the chair, 

A paper on Direct-Reading Resistance Thermometers, with x 
Note on Composite Thermo-couples,” was read by Mr. A. Campbell. 
The paper describes two methods by which the reading of a resistance 
box in connection with a platinum resistance thermometer gives directly 
the actual temperature without the use of any formula or table, Iu 
the first method the variable resistance in the measuring arm of the 
Wheatstone's bridge is shunted by a suitable resistance. When this 
shunt has the proper value, the change of resistance in the measurin 
arm necessary to give a balance is proportional to the change o 
temperature of the platinum to & good degree of accuracy up to 
1,000deg. O. A more exact method — that of the "ratifying 
loop —is somewhat similar. In it the messuring arm consists of 
a closed loop of resistance, one end of the arm being a fixed point 
on the loop, while the other end is a slide which can be moved 
along the loop. The total resistance of the arm is connected by a 
simple parabolic law with the exoess, X, of the slider reading over a 
saro reading. Thus R=A+BX+OX*% The author shows how the 
resistanoe of the loop and the zero reading may be calculated so as to 
make this parabolic formula identical with that giving the temperature 
resistance variation of any specimen of platinum. When the resistances 
have these values, the reading X will be proportional to the tempera- 
ture (Centigrade) of the platiaum. Iu an appendix the author points out 
that for measuring small temperature di fferences upto 100deg. or 150deg., 
the moet useful thermo-ccuples are jron-nickel or iron-constantan. The 
voltages given by these are nearly, but not quite, proportional to the 
differences of temperature, In order to make the proportionality more 
exact, he proposes to use a composite (triple) Junction by putting 
in parallel with one of the usual wires a wire of a third metal—c.y., 
copper ; by adjusting the relative resistances of the branches of this 
p circuit the temperature-voltage curve of the combimation can 

practically rectified, 

Mr, W. Duddell expressed his interest in the paper, and saked 
the author if he had considered the question of putting a constant 
resistance in series with the rectifying loop. By so doing, it would 
be ee to simplify the mathematical Processes involved in the 
method. With reference to the author's note on composite thermo ; 
couples, he asked if Mr. Campbell oonld give any information 
regarding the variation of the thermo-electric properties of constantan 
with the percentage of nickel and copper present in the alloy, 

Prof, Callendar said he admired the reotifying.loop method of 
reducing the direct readings to the gas scale, and thought it would 
be useful in practical work, especially at high temperatures, but for 
the moet accurate scientific work at moderate temperatures he thought 
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the corrections would be too complicated, and that trouble would 
be saved by adopting the ordinary method. It was most important 
in practice to secure accurate compensation of the leads, which could 
be ensured in a satisfactory manner only by makiog the leads and 
the ratio arms «qua). Instead of making the loop resistance «qual 
to 4: R, as proposed in the paper, it would be necessary to make it 
equal to R, and to write x — c t m t or its equivalent, The method 
suggested by Mr. Daddell of adding to the loop a resistance in 
series equal to BO would simplify the algebraic relations of the 
coefficients, giving m = a Ro and n = a? Eo / b bat would prevent the 
thermometer reading on the loop below Odeg. O. For many purposes 
this would not matter seriously. Neither the loop method, nor 
the three lead arrangement subsequently proposed by the author, could 
be us»d with a bridge wire, as both involved plog or sliding contacts of 
negligible resistance, Tho three-lead arrangement also p'ecluded the 
possibility of making an insulation test of the leade at any time. With 
regard to composite thermo-couples, he did not think the arrangement 
would be useful except for very moderate ranges of temperature on 
account of the irrationality of the curves, which could not be satisfac- 
torily represented by parabolic formula. He had himself employed 
a similar arrangement with resistanoe thermometers, combining wires 
of different materials in series, euch as platinum and gold, or platinum 
and iron, so as to eliminate the 2 term, This was a simple and fairly 
reliable way of rectifying the curve, since the resistance variation of 
most metals followed approximately parabolic formule, and the siga 
of b was positive for many metals but negative for platinum. It was 
difficult, however, to find & suitable metal capable of standing high 
temperatures without change. 

Dr. Chres pointed out that the resistance of the coils and shunt 
would vary somewhat with temperatore unless made of some material 
with a negligible temperature coefficient. This would presumably 
necessitate some correction to the reading in the ordinary case. He 
asked Mr. Oampbell whether a change in the total resistance ot the 
wire due to temperature affected in any way the accuracy of the 
calculations. 

The Chairman expressed his interest in the paper and in the 
usefalness of the mothods described for ordinary work, but pointed 
out that for the most acurate work it was advisable to work with the 
simplest possible form of apparatus and to apply the necessary correc- 
tions at the end. With regard to the queetion of compensation raised 
by Prof. Oallendar, the mathematics given in the paper would embody 
his suggestion if 20 were given a suitable value instead of being made 
equal to unity, The constantan wires referred to by Mr. Oampbell had 
been tested over a large range of temperature, and it had been found 
that a constantan-iron couple gave a linear formula. 

Mr. Campbell, in reply to Prof. Oalleniar, said it would be 
possible to arrange the rectifying loop with plug contacts instead of 
sliders; with 25 ohms in the messuring arm, sliders cannot cause 
serious error, Ia reply to Mr. Daddell’s second question, he did not 
know if any of the other copper-nickel alloys gave better the:mo- 
ele stric results (against iron) than constantan. Io both of the rectif iog 
methods the tempərature coefficient of the meaturing arm caused no 
more error than in the ordinary method. Ia further answer to Prof. 
' Oallendar’s and Mr. Daddell's remarks, he mentioned that for both 
methods he had indicated clearly in the paper that when once the 
ratio of the resistances of the zero reading and the total Joop P the 
shuat) was found from a and f, then the absolute valuc3 of these 
re nstances may be altered in any ratio desired, The bridge can thus 
have equal or unequal arma at will. 


TRADE NOTICES AND NOVELTIES. 


Gear Shield. 


Mr. Fred. J. Down, M. I. E. E., 6, 7, and 8, Cruatched-friars, 
London, E.C., calls our attention to a material called gear- 
shield, supplied by him for preventing wear on gears. It is 
claimed that gear-shield increases the life of gears by one-half 
or more, and makes them almost noiseless in working, acting 
as a cushion on the wearing surfaces and preventing metallic 
contact between the teeth. It contains no oil or grease and 
yet lubricates perfectly, effects great economies on tramway and 
railway motor gears, is largely used in American steel and iron 
work, and can be supplied in a slightly modified form for 
preserving steel and fibre ropes. Recent testimonials, of which 
we have copies, add considerable weight to these claims, 


Bevel-Edged Files. 


From the makers, Messrs. Wright, Bindley, and Gell, Limited, 
Penistone road, Sheffield, we recently received some particulars 
of their Holderness” bevel-edged millsaw files. Each edge 
consists of three flat surfaces, thus enabling the teeth to be cut 
toa uniform depth. Thie, it is claimed, greatly prolongs the 
usefal life of the files, and enables saws to be sharpened better 
iyd ; in less time than with the ordinary round-edged type 
of file. 

Hopkinson's Vulean” Sector Gauge. 


Messra. J. Hopkinson and Co., Limited, Huddersfield, are 
placing on the market a new and extremely novel form of 
steam-gauge and siphon. Tne ‘ Vulcan" swivel siphon and 
pressure gauge is shown in the accompanying illustration, with 
the siphon disconnected and the pump attached for testing. 
The combination of gauge and siphon is designed to permit of 
the steam-gauge being tested with the boiler at rest. With 
this end in view the siphon is in the form of a copper coil 


with ample cooling surface, and can be easily detached and 
blown through without disturbing or in any way interfering 
with the gauge. This easy detachment of the coil forming the 
siphon is, then, one of the special features of the new arrange- 
ment, as it permits of the gauge being tested by a separate 
pump without dismounting the gauge. Further, the support 
for the gauge being independent of the coll, it follows that the 
weight of the gauge is a matter of indifference, and ad vantage 
is taken of this to use a sector-shaped gauge whose working 
parts are of unusually strong mechanical design. Thecombination 
can be swung round to any angle, which makes it possible to 
read a number of gauges from one position. The figures are 
marked on a white opal dial, and to make tho reading at the 
working pressure more distinct, each increment up to the 
working pressure is marked, but beyond the dial is graduated 
for testing purposes only, in readings of, say, 40lb. As the 
dial is opaque, it can be illuminated from behind, and the 
position of the finger can therefore be readily distinguished at 
night or when the gauge is fixed in a dark place. As regards 
thesiphon, this is made of the best high-pressure bronze, and fitted 
with Hopkinson's patent safety plug, the special feature of which 
is that the thread is not likely to be stripped by adjusting the 
packing nut, and it therefore cannot blow out. The ** Vulcan" 
sector gauge should certainly prove very useful in electric 
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lighting and power stations. Further particulars and illustra- 
tions of the instrument are contained in a pamphlet just issued 
by Messrs. J. Hopkinson and Co., Limited. 


Catalogues, ete., Received. 

Rapiators.— Numerous patterns of heat radiators, both of 
the luminous and Prometheus type, are illustrated in a list 
recently issued by the San Electrical Company, Limited, 
118.120, Charing Cross-road, W.C. 

HzrLEsEN's Dry CELLS.— Hellesens Enke and V. Ludvigsen, 
Oopenhagen, Denmark. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following candidates were elected at the extra- 
ordinary general meeting on March 9: 


Associate Meibers,.—W. T. Fraser, South Wales Electrical Power 
Distribution Company, Royal-chambers, Queen.street, Cardiff; R. O. 
Goldston, Tramway Dapót, Frost-hill, Liversedge, Yorks; C. L. 
Goolding, 525, Liverpool. road, Islington, N.; A. L. Hamkens, Byron 
House, 32 85, Fleet-street, E. O.; O. G. Hamp:on, Devonshire-avenue, 
Roundhay, Leeds; J. H. Hardy. Municipal Technical School, Halifax, 
G. W. O. Howe, M. Se., 101, Victoria-avenne, Hull, Yorks; A. D. 
Ja{lé, Strandtown, Belfast; E. G. Love, 20, St. Albans-avenue, 
Halifax ; A. Press, 203-208, Temple-chambers, Temple-avenue, E. O.; 
J. R. Walker, 52, Hailsham-avenue, Streatham Hill, 8. W. 

Students.—¥, O. Davies, The Laurels, Oskdale-road, Nether Edge, 
Sheffield; E. Graves, 12, Flodden-road, Oamberwell, S. E.; M. Gregory, 
Ivy Cottage, Ohequerhent, Bolton le-Moors; P. F. Harris, Central 
Technical Oollege, Exbibition-road, S. W.; G. J. Jackson, Westbourne, 
St. Annes-on-the-Sea ; B. P. Walker, care of Messrs, Siemens Bros, 
and Co., Stafford. 
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IMPROVED DRAWING APPLIANCES. 


No apology need be made here for calling attention to a 
number of ingenious novelties designed by Prof. D. A. Low, 
and supplied by Messrs. Longmans, Green, and Co., 39, 
Paternoster-row, London, E.C., for use in connection with 
geometrical and mechanical drawing. The accompanying 
illustration (Fig. 1) shows a face view of a 60deg. set-square, 
and an enlarged cross-section of the sides of the frame. This 
set-square has a body of strong tough white wood, edged with 
transparent celluloid. It is framed and faced with thin white 


WW wy 
Enlarged soction at AB. 


Fie. 1. 


polished celluloid, and is exceedingly light and convenient to 
handle. Moreover, the faces which come in contact with the 
paper being smooth and white, any speck of ink or dust is at 
once seen and can easily be wiped or washed off. A special 
feature is that the thin celluloid facings leave off within 
about one-tenth of an inch of the drawing edges, so that 
when a square is resting on the drawing paper these 
edges stand above the paper to the extent of one- 
hundredth of an inch. This slight elevation above the 
paper does not interfere with accuracy in drawing, and it is 
found that in inking in it reduces very considerably the chances 
of blotting or smearing. Several sizes of tee-squares are made 
on the same principle. Fig. 2 illustrates an adjustable pro- 
tractor set-square. This instrument consists of a right-angled 


Fie. 2, 


square already described, but has no protractor. Fig. 4 shows 
an instrument for measuring the areas of irregular figures, and 
specially useful for determining the mean effective pressure 
from indicator diagrams. It consists of a ploce of clear trans- 
parent celluloid 6Jin. long and Jin. wide, upon which is printed 
a series of equidistant longitudinal lines, intersected at right 


C 


Fie 3. 


angles by a series of equidistant transverse liner. Very little 
practice with this instrument enables the mean effective pres- 
sure from an indicator diagram to be determined with sufficlent 
accuracy for all practical purposes. 
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Fic. 4 


part, A B C, and a segmental part, D E, the circular edge of 
which has a tongue which fits into a corresponding groove on 
the part A B C as shown. The circular edge of D E is graduated 
in degrees, so that the straight or drawing edge may be set to 
any angle from Odeg. to 90deg., to A Bor BC. The diameter 
of the protractor circle is 7in., and the edges A B and B C are 
about 4Jin. long. The whole is made of white celluloid, and 
the total thickness is only one-sixteenth of an inch. Like an 
ordinary set-square, this instrument will be most generally used 
in conjunction with a straight-edge or tee-square. Our next 
illustration, Fig. 5, shows a vector set-square. This instrument 
consists of two arms, A B and B C, at right angles to one 
another, and a movable arm, D E, hinged to A B C. 
It is used in the same way as the adjustable protractor set- 


. Further particulars of the above-mentioned and other 
Improved drawing appliances of the same class are contained in 
a desorlptive pamphlet issued by Messrs. Longmans, Green, 
and Co. Samples of the instruments sent for our inspection 
ars exceedingly well made, and we have no hesitation in recom- 
mending them to teachers, students, and draughtamen. 


ELECTRICAL CONTRACTORS' CONFERENCE. 


The members of the Electrical Contractors' Association had 
a conference in Glasgow, commencing on Monday night, 13th 
inst., and continuing throughout Tuesday, 14th. On Monday 
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evening the Glasgow local branch of the Scottish section of the 
association held their second annual diuner in the Grosvenor 
Restaurant, Glasgow, Mr. Thomas Wright being in the chair, 
and Meesrs. Wm. McWhirter and W. C. Martin acting as 
croupiera. Among those present were Messrs. W. R. Rawlings, 
president of the association; E. L. Berry, chairman of the 
London section; MoDermott, chairman of the Northern 
section ; Finlay, chairman of Edinburgh section, etc. 

Mr. E. G. Tipp, in proposing the toast of The Electrical 
Contractors’ Association, Glasgow Branch," said that this was 
the day of the great syndicate for the monopolising of particular 
industries - the day of the incorporation of particular trades for 
the achievement of their common aim. In the case of the 
electrical contractors, such an association was both necessary 
and desirable ; necessary for the protection of the members of 
their profession from the various factors which tended to hamper 
them in their work, and desirable in so far as their meetings 
together gave increased facilities for that free exchange of ideas 
which was always so beneficial to technical men. 

The CHAIRMAN, in reply, said that they were only the 
Scotch branch, but he thought they would be considered a very 
reliable and solid branch. He thought that they would be of 
great service not only to the trade in Sootland, but also to 
their friends in England. In 1900, they in Scotland formed 
an association of their own, first for social interests, then for 
trade interests, and, thirdly, to promote uniformity in regard 
to their methods of work. The first thing they had done after 
they came into existence was to meet with the manufacturers 
and try to come to an understandiog with them. Three years 
later their English friends had done exactly the same thing. 
The manufacturers, however, were a very elusive body, and 
they found it difficult to get a hold of them. They vere still 
trying, however, and had hopes of success. Another thing they 
had tried to do was get alongside the architects and the con- 
sulting engineers, but they had never been very auccessful with 
either of them. The gradge they had against these gentlemen 
was that while they (the electrical contractors) had to bear the 
responsibility of wiring installations properly, it very often 
happened that when they were nearing the end of their work 
they found that some third party had been called in 
to supply the fittings. In regard to municipal trading, 
they had had that to deal with also. There had been a moment 
of misunderstanding between the Electricity Committee and 
themselves, the former having thoughtlessly put clauses into a 
Dill that gave them almost unlimited power to doauything they 
liked in the way of wiring. The Electricity Committee thought 
that the electrical contractors were just going to become their 
own executioners, but being fair-minded men they at once took 
these clauses out when the matter was put properly before them. 
In a similar manner they had already instructed all their Scottish 
M.P.’s to vote against the pernicious London County Council 
Powers Bill. As an association they objected to municipal 
trading in toto. They objected as ratepayers to the men 
whom they sent to represent them using ratepayers’ money 
to deprive these same ratepayers of their livelihood. They 
were resolved, therefore, to do all in their power to 
help their English friends in their present fight agalnat 
municipal trading. As an association they were doing all they 
could to put a stop to cheap work. Much of this was still 
carried out in all their large cities, and the only way to get 
quit of it was to have higher ideals of how work ought to be 
done. To have their work well done with the best materials 
would be the best means of gaining and retaining the confidence 
of the public whom they served, as it would be the strongest 
argument against the municipal trader. 

Bailie WiLLock, in replying to the toast of ** The Corporation 
of Glasgow," proposed by the CHAIRMAN, said that for the 
moment incandescent gas was likely to hold its own against 
electricity for street-lighting. For the lighting of side streets 
it could do more than hold its own. He hoped that they 
would set to work to bring about some improved device whereby 
street - lighting by electricity could compete with gas more 
effectively from the point of view of economy. 

Mr. W. C. MARTIN proposed The Chairman of the Associa- 
tion and Representatives from other Branches," to which Mr. 
Rawlings and Mr. McDermott replied. 

Mr. HAwLiINcs said that in London they were practically 
working along the same lines as those described by Mr. Wright. 
They were trying to get manufacturers to stop giving trade 
discounts to Tom, Dick, or Harry ; and although the Manufac- 
turers’ Association had retired from the treaty which they had 
had with them, they believed that their efforts bad been instru- 
mental, to a great extent, in putting a stop to this evil. If the 
manufacturers did not come to terms with them he thought 
there would be but little doubt but that they would start their 
own supply house. With the Cablemakers' Association, he 
was glad to say, they had already come to a highly satisfactory 
arrangement. With regard to the London County Council Bill 
he was sure they would get it thrown out entirely. 

Mr. McDznMorr also spoke. 

* The Glasgow Corporation Electricity Department" was 
toasted by Mr. McWuirrsr, who gave a brief sketch of the 


department's history, and spoke of the unfalling courtesy with 
which they were treated by the officials of that department. 
They regretted that it should have been necessary for Mr. 
Chamen to transfer his splendid abilities from the Corporation 
service to that of the firm of Mesars. Bramwell and Harris, but 
in Mr. Lackle the electricity department would have a worthy 
successor to Mr. Chamen as chief engineer. 

Mr. LackrE, in replying, said he could assure them that so 
long as they did their work well they need not fear the 
municipal trader. The electricity department recognised that 
the contractor and the undertaker were interdependent the one 
upon the other, and they in the electricity department tried to 
work accordingly. 

The other toasts were The Guests and the Chairman," 
proposed by Mr. R. D. Livincstoxe and Mr. J. M. Davies 
respectively. 

Oa Tuesday various places of local interest to electrical men 
were visited, including the turbine steamer ‘’ Virginian,” and 
the municipal buildings, where the Lord Provost (Sir John Ure 
Primrose) received the company. The Corporation power 
stations were also visited, and in the evening the members of 
the association were present by invitation at the meeting of the 
Glasgow Local Section of the Institution of Electrical Eagineers, 
where a discussion took place on Mr. Lackie's paper on 
** E vrthing." 


PERSONAL. 


In succession to Mr. W. H. Willans, deceased, Mr. R. B. Martin, 
M.P., has been elected on the Board of the Notting Hill Elestric 
Lighting Oompany, Limited. 

e Whitby Urban District Oouncil have appointed Mr. J. Hawes, 
20, New Bridge-street, London, as assistant electrical engineer at a 
commencing salary of £104, rising by annual increases of EA to £120 
per annum. 

The Swindon Town Council have appointed Mr. T. Medcalf traffic 
mansger of the tramways. 

The marriage of Chevalier G. Marconi (of Bologna) and Hon, B. 
O'Brien took place yesterday at St. George's, Hanover-squ are. 

Mr. G. E. Smith, engineer and managar of the electric light works 
at Dirtmouth, at^ dinuer given by him to the staff last week, on 
behalf of the staff presented his assistant, Mr. H. O. Babb, with a 
handsome writing case, as a token of the esteem in which he is held, 
and Mr. Babb, in his turn, presented the manager with a case of pipes 
on behalf of the staff. 

The Leicester Corporation Tramways Committee have inore ised the 
salary of the chief electrical engineer, Mr. T. R. Smith, from £250 
to £500 for the present year, and to £350 at the beginning of next 
year. The salary of Mr. T. Tyson, chief assistant engineer, has also 
been increased from £160 to £200 per annum, dating from Jan. 1, 1905. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Bermondsey Borough Council. 

Chief Draughtsman, Bombay, Baroda, and Central Iadia Railway 
Ocmpany (cara 3e and wagon depsrtment). Salary, Rs.250, rising 
to R:.500 per calendar month. Particulera may be obtained from 
Mr. T. W. Wood, secretary, Gloucester House, Bishopsgate-street 
Without, London, E.C. Applications by March 22. 


LEGAL INTELLIGENCE. 


AUTOMATIC TELEPHONE COMPANY v. MARGOWSKI. 
Mr. Justice Walton on Tuesday granted the defendant a stay of 


execution for 10 days, on condition that if an appeal was entered in 


the meantime £100 should be paid as sesurity for costs. He gave 
defendant permission to see the documents without taking them out 
of the custody of the court. 


GREAT NORTHERN AND CITY RAILWAY. 


In the King's Bench Division on the 10th inst., before Mr. Justice 
Lawranoe and a special jury, Mrs. Stookton, Mrs. Arnold, and Miss 
O'Brien, three sisters, recovered £2,000 as compensation for structural 
damsge caused to their residence, 20, Highbury-crescent, by the con- 
struction of the Great Northern and City Riilway Company's tube. 


STATION UNDER A CHURCH. 


Mr. Justice Farwell on Taesday, on an appliostion of the Koole- 
siastical Oommissioners, made an order for the psymeut of a sum of 
£170,000 Indian stock paid into coart by the City and South London 
Railway Company for the right of making a station under St, Mary 
Woolnoth Ohurch, at the top of Cornhill, E.C. 

Mr. George Borthwick, for the Ecclesiastical Oommissioners, 
explained that the company were authorised to make an underground 
electric railway and to take the church and certain adjoining lands. 
That Act of 1893 was qualified in 1896, and provision was then made 
that the railway company should not take any part of the church 
forming part of the property, but they might purchase, take, and use 
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the surface of the other part of the land, and might acquire an ease- 
ment, with the right of using the subsoil under thechureh. This they 
did. and the church was supported by a steel plate. 

Mr. P. B. Abraham ssid the railway company had been authorised 
to take the church, and afterwards certain learned bodies, which had 
nothing whatever to do with the matter, discovered that it wasa very 
wonderful church, which cught not to be destroyed, and in conse- 
quence of their petition Parliament gave instructions to a committee 
to try and make some arrarg ment by which the church conld be saved. 
The result was the provisiuna alluded to ia the Act of 1896. The 
church had been preserved without breakiug even a pane of glis». 
The company had spent £30,000 to £40,000 in making supports for 
the churob, and had given it back in a much better condition than it 
was before. The cost of making the tunnel and station, 120ft. below 
the churcb, was £136,000. The intention of Parliament was not to 

ut the company into a different position, but simply to oblige certain 
earned bodies who had no interest in the question. The company 
bowed to the decision, and had nothing more t^ do with the 
ed He thought they had psid sufficiently for what they 

got. 


TEMPORARY TRAMRAILS. 


On Friday, at the King's Bench Division, Mr. Justice Lawrsnce and 
a special jury gave £860 damages to James Peale, a fishmonger, of 
Vork. road, Battersea, sgainst Messre. W. Griffiths and Co., for personal 
ip j aries sustained by the upsettiog of a vehicle, caused, as he alleged, 
by the temporary rails laid in connection with the Southwark electric 
tramways not being properly laid and secured. 

Mr, Olavell Salter, K O.. and Mr. Clarke Hall appeared for the 
plaintiff, and Mr. M'Call, K C., and Mr. Crawford for the defendants. 


THE UNDERGROUND TELEGRAPH CABLES DISPUTE. 


In Hamilton Sheriff Court on the 8th inst., Sheriff Thomson hea-d 
parties on a note by the Lord Advocate to the Sheriff to have decided 
the difference which has arisen between the Postmaster-General and 
the District Committee of the Middle Ward of Lauarkshire in con- 
nection with the laying of the underground te:egraph cable from 
London to Glasgow in the highway at boihwell, Recently an action 
of interdict was raised by the Middle Ward Committee against the 
Lord Advocate and the Postmaster-General, the question between the 
parties being as to the position in which the telegraph oable pipes 
should be laid, while that under the note is as to whether or not a 
difference has arisen which should be decided hv the Sheriff o: settled 
by an action in court. Mr. Henry Johnstone, K. C., with whom was 

r. J. C. Pitman, advocate, appeared for the Lord Advocate, and Mr. 
A. P. Smith, writer, Hamilton, appeared for the Middle Ward Com- 
mittee. After a debate lasting over two hours, the Sheriff made 
avizandum.— The Scotsman. 


TRAMWAY COLLISION. 


At Dadley Oounty Oourt, on Monday, bəfore Jadge Howland 
Roberts, the Dudley, Stourbridge, and District Electric Traction Oom- 
pany, Limited, brought an action against the London and North- 
Western Railway Oompany to recover £1. 9s. ld. in respect of 
damages to an electric car, caused through a collision of one of the 
company’s cars with a van belonging to defendant company. It 
appears that the motorman admitted that the car was travelling at a 
Rer speed than was allowed, and his Honour gave a verdict for the 

efendant company. 


SWANSEA TELEPHONES. 


At Swansea County C: uct on Tuesday the National Telephone Com- 
pany sued Richard Wilson, Hawarden-bnildings, Treharne-road, 

andore, butcher, for £4, 16. 6d. in respect of two 10.party lines 
rental. Mr. Philips (Ingledew, Son, and Philips) was for plaintiffs, 
and M-. Stobo Andrews de’ended. 

Mr. Philips said he was suing under a guarantee to pay rent. 

Mr. Andrews objected to the action for rent, as no instrumenta 
had been placed or wires run. He submitted the guarantee could 
only come into effect once the insti uments were placed, or they had 
refused to let them carry out the contract. If that was right, 
defendant had committed a breach of contract. The company could 
not charge rent until the instrument was there. 

His Honour held they could, as they had signified they were ready 
to carry out the work. According to the agreement, defendant made 
bimecit liable to pay rent as soon as the company gave notice they 
were prepared to put the telephone in. That notice had been given, 
but it was not reasonable to ask a tradesman to wait nine months 
before they began making arrangements, There would be judgment for 
the defendant, with costs. 


COMPANIES’ MEETINGS AND REPORTS 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The directors’ report for the year ended Dec. 31, 1904, states that 
the revenue account shows a credit balance of £28,270. 12°. 7d., 
which, with the balance of £4,179. 83, ld. brought forward, £384. 
2s. 11d. balance of interest received, and £109. 18s. surplus on sale of 
securities, makes a total of £32,944. le. 7d. After deducting £2 096. 
10s. 1d. for interim dividend on the 7 per cent. cumulative preference 
s haree, and £6,303. 14s. 7d. interim dividend at the rate of 9 per cent. 


per aunum for the half-year to Jane 30 on tke ordinary shares, the 
directors recommend that the sum remaining — viz., £24,543. 
164, 11d.—be dealt with as follows : to credit of depreciation account, 
£8,000 ; to psyment of dividend on the preference shares for half-year 
ended Deo. 31, £1,909. 19s. 4d.; to payment of dividend on the 
ordinary shares for half-year ended Dec. 51 at the rate of 11 per cent. 
per annum, making 10 per oent. for the year, £7,973. 4s. ld. ; to 
directors’ additional remuneration, £676 9». 4d.; leaving to be carried 
forward a balance of £5,984. 4s. 2d. Owing to the price per unit 
having been reduced, whereby the consumers have benefited to the 
extent of nearly £4,000, the profits show a slight decrease for the first 
time in the history of the Oompany. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The report of the dire:tora for the year ended Dec. 31, 1904, stats 
that the capital expended during the year under review amounted to 
£31,404. 18s. 6d., making the total expenditure at Deo. 31 last 
£518,294. 9s. 84. In December last the balance of the ordinary shares 
was allotted pro rata to the shareholders at a premium of £1 per 


share, and toe balance cf the debenture stock was disposed 
of at par. In order to provide further funds as necessity 
arises for the development of the Company's business, the 


directors propose to incresse the share capital of the Compeny 
from £300,000 to £500,000 by the creation of a further 10,000 pre- 
ference shares of £10 each, end a further 10,000 ordinary shares of 
£10 each. The directors aleo propote to increase the borrowing powers 
of the Company from £150,000 to £500,000. The balance to credit of 
ne: revenue account is £15,764. 133.94. Tais is arrived st by deduct- 
ing from the balance brought forward feom last year the final dividends 
on the 44 per cent, and 6 per cent. preference shares, and the dividend 
for the, year on the ordinary shares; &ddiog the balance from this 
year's revenue acocunt and deducting all interest charges and reserves 
for redemption funde. Oat of the above-mentioned balance of £15,764. 
13s. 9d. the full dividends for the year on the 44 per cent. and 6 per 
cent. preference shares to Dec. 31, 1904, have been paid, and the 
directora now recommend the payment of a dividend on the ordinary 
shares of the Company at the rate of 7 per cent. per annum for the 
year ended Dec. 31 last. This will absorb £14,721. 13e. Id. and leave 
a balance of £1,043. Os. 6d. to be carried forward. Application has 
been made to the Board ot Trade, with the consent of the local sutho- 
rities concerned, for a provisional order for Wimborne and the sur- 
rounding districts, with a view to supplying same from the Company's 
station in the Bourne Valley. The total applications received at 
Dec. 31 last amounted to the equivalent of 121,589 8.0. p. lampe, being 
an increase of 21,051 for the year, as compared with aa increase for 
the previous year of 19,542. The total number of Board of Trade 
units sold for lighting. power, and traction purposes was 1,703,329, 
being an increase of 183,527 units for the year. The Richmond (Surrey) 
Electric Light and Power Company, Limited, contiaues to make satis- 
factory progress. A dividend at the rate of 7 per cent. has been 
declared on the ordinary shares of that Company in respect of the year 
ended Dec. 31 last. 


LONDON ELECTRIC SUPPLY. 


Mr. Robert H. Benson, presiding at the annual meeting on Feb. 23, 
expressed great regret at the absence of Lord Orawtord, who, as usual, 
wae obliged to apend the winter abroad. After referring with satistac- 
tion to the strong cash position of the Company and to their unused 
capital powers, he concluded by moving the adoption of the report, 
which appeared in our issue of Feb. 17, and the payment of the divi- 
dends recommended. 

Sir W. H. Preece seconded the motion. 

Mr. R. Stewart Bain (the managing director) stated that during 
the year they completed a new trunk main route from their Black- 
friars station to their Trafalgar station, via Westminster Bridge, thus 
Riving them two routes, the other route being across Oharing Oroes 
Bridge. The average price received per unit sold still showed a 
decrease, and, owing to iucreased competition, the decrease was likely 
to continue. The cost per unit sold showed a decrease of no 1sss than 
50 per cent., owing to the large increase in their units sold and to the 
economy effected in their generation costs by means of their condens- 
ing plant. The increase in the efficiency of their system still cou- 
tinued. The prospects for the present year were distinctly favourable, 

The motion was unanimously adopted. 


HARROW ELECTRIC LIGHT AND POWER. 


Mr. J. N, Stuart, chairman of the Oompany, occupied the chair at 
the annual meeting on Merch 9. A report was carried in which was 
shown that, notwithstanding a great reduction in price, as shown by 
a comparison of the average price obtained in the two years—namely, 
6:25d. in 1904 as against 7:28 in 1903, or nearly 14 per cent. —thero 
was è surplus of £3,099. 133, 8d. carried to net revenue account. The 
amount at credit of the latter acoount including £387. 12s. Id. brought 
forward from 1905 amounts to £2,600. 17s. 4d., after payment of 
detentare and other interest and the interim dividend on preference 
shares. Out of this sum the directors have decided to transfer to 
depreciation account an additional sum of £944, the balance shown in 
last year's accounts as the deficiency in that account for past years, 
and to recommend the psyment of the following dividends: fina! pre- 
ference dividend, £365. 183. 6d.; dividend on ordinary shares at 4 per 
cent., £1,051. 18s. od.; leaving a balance to carry forward of £239.0s.4d. 
The growth of consumption has responded to the reduction in price, the 
number of new lamps being 3,581, against 1,769 in 1903. and the 
number of units consumed having incicased by 30,371 to a total o 
259,855. The working expenses again show & reduction, the worka 
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costs to 1 66d. per unit againat 1:87d. in 1905 and 2°24d. io 1902. 
The total costs amount to 2 61d. per unit in 1904, against 2 87d. in 
1903, and 3°43d. in 1902. A considerable sum, amounting to £4,746. 
21. 9d., has been spent on capital account, for condenser and super- 
heaters (which were in use only partially towards the eud of the year, 
so that the full benefit of the plant will not be felt until in the 
ensuing year) as well as for additional mains, meters, etc. The 
directors issued fresh cipital during the year to the extent of £1 910, 
which they consider sufficient for the present requirements of the 
company. 


SCARBOROUGH ELECTRIC LIGHT. 


Mr. J. E. Ellis, M P., who presided at the last general meeting, 
said the amount spent on capital account during the year amounted to 
no less a sum than £16,368. That was à very large sum for so small 
a concern, and for a district which comprised a comparatively small 
number of inhabitants. About 75 per cent. of the £16,000 had been 
spent on tramway plant, about 15 per cent. had gone in new improve- 
ments in the works for lighting and for tbiogs of that kind, and the 
remaining 10 per cent. was due to the acquisition of a field adjoining 
the works for possible extensions, and completion of the offices in 
York-place. Oa the credit side they had received during the year 
£10,426, which was, of course, a very much less sum than they had 
spent. Turning to the revenue account, they would see that 
on the debtor side £8,476 representei the outlay, and on 
the credit side they had a sum of £13,230, leaving a balance 
of £4,754. On the credit side of the revenue account occurred au 
item of £1,001 derived from premiume. The result of the year’s 
. working was that, after placing £1,500 to depreciation, they had a 
net divisible balance of £5,648. The directors recommended that a 
dividend be paid of 6 per oent., which would absorb £5,143, and leave 
a balance to be carried forward of £505. That was a larger balance 
than usual. They might have made the dividend a little higher, but 
they thought it advissble not to do s9, because no one could tell what 
effect the lowering of the charges would have, and there were other 
reasons why it was better to carry forward a substantial balance. 

The report and a dividend of 6 per cent. were adopted, and Mr, 
J, E. Ellis was re-elected chairman. 


WESTMINSTER ELECTRIC SUPPLY. 


Mr. Boulnois, M.P., who presided at the last general meeting. stated 
that the supply of current had increased to en equivalent of 711,679 
lamps. He referred to the Administrative County cf London Electric 
Power Bill, and thought it was hard that euch an attempt should be 
made to oust companies in London who had borne the burden and heat 
of the day and to allow this company to come in and pick up the plums. 
By the irony of fate they were being assisted in opposing the Bill by 
the London Oounty Council and the municipalities. The whole of the 
companies in London, with one exception, were also opposed to it. 
The Westminster Company would give most strenuous opposition. 

Mr. Hayes Fisher, M.P., seconded the adoption of the report 
(which appeared in our issue of Feb. 17), and it was carried. 

A Jividend of 15 per cent. for the half-year, making a total of 14 per 
cent, for the year, was declared. 


METROPOLITAN ELECTRIC SUPPLY. 


The eighteenth e meeting was held on Tuesday at 
Winchester House. Mr. W. Harrison Orippe presided. The report 
(which app2ared in our columns on March 10) and dividends equal to 
10 per cent. per annum on the EIO ordinary shares, were carried. 

An extraordinary general meeting was held subsequently, when 
resolutions were passed—on the motion of the Chairman, seconded by 
Mr, J. Carr-Saunders—for dividing each of the £10 ordinary shares 
into two shares of £5, and for doubling the number of votes attaching 
to the preference shares in order to preserve the relative voting power 
between the two classes of shareholders, 


HART ACCUMULATOR. 


At the sixth ordinary general meeting of the Hart Accumulator 
“empan; Limited, Mr. G. W. Kidd, the chairman of the Company, 
presided. 

The Chairman, in moving the adoption of the report (which 
appeared in our iesue of Feb, 25, and which was carried), congratu- 
lated the shareholders on another successful year's business, in spite 
of keener competition and general depression of the trade, 

A dividend of 124 per cent., less income tax, on the issued ordinary 
capital of the Company was carried. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The report (which is to be presented to the meeting to-day) shows a 
total of £29,349 and an expenditure of £22,877. The directors 
propose placiog to depreciation and reserve fand £1,000, and after 
paying a dividend on the ordinary shares at the rate of 7 per cent. per 
annum for the six months ended Dac. 31, 1904, making 6 per cent. for 
the year, leave to be carried forward £142, 


SOUTH METROPOLITAN ELECTRIC LIGHT. 


At the last general meeting of this Company Mr. Henry St. John 
Winkworth (deputy-chairman) presided. in the absence, owing to 
ill-health, of the chairman, Sir Joha Willox. The report (which 
appeared in our issue of Feb. 25) was carried. A dividend on the 


ordinary shares at the rate of 15 per cent., making 124 per cent. for 
the year, was carried. . 

Mr. Peroy Randall was re-elected a director, and the auditors 
Messrs. Deloitte, Dever, Griffiths, and Co., having been reappointed, a 
vote of thanks to the chairman, directors, and staff closed the 
proceedings. 


NORTHALLERTON ELECTRIC LIGHT AND POWER. 


Mr. John Hutton, M.P., who presided at the annual meeting on the 
220d ult., said that they had made substantial progress during the 
past yesr, The bslance-sheet (which was adopted) showed that they 
had sold 1,033 more units this year. 


CITY OF LONDON ELECTRIC. 


Mr. Joseph B. Braithwaite, jun., who presided at the annual 
meeting of the 8th inst., said that Mr. Herring’s forecast last year 
that he hoped an additional dividend would be possible this year 
had been borne out. The result was mainly due to the exertions of 
the engineering staff, who had succeeded in still further reducing the 
cost of manufacture of electricity. 

The Chairman then moved and Mr. Frederick W. Reynolds 
seconded the adoption of the report, which appeared in our columns 
on March 3. 

It was stated that, with the exception of s small piece of ground 
which they held on a 999 years’ lease, the property which they 
poesest ed at Southwark, where their generating station was erected, 
was all freehold. 


SOUTH LONDON ELECTRIC SUPPLY. 


Mr. George Ellis presided at the annual meeting on the 10th inst., 
and said that the expectation expressed at their last annual meeting 
as to the probable increase in lamps connected had been fulfilled, the 
exact number on Dec. 31, 1904, being 107,000. Since then a large 
number of additional lamps had been connected to the mains and 
applied for, there still remaining a balance of nearly 7,000 lamps of 
8 c.p. awaiting connection. 

The report (which appeared in our issue of the 10th) was adopted. 


NATIONAL ELECTRIC CONSTRUCTION. 


The report of tne directors to Dec. 51, 1904, states that the roses 
profit for the period under review is O29, 351. 38. 1d., from which has 
to be deducted expenses of administration, allowances on contracts, 
etc., amounting to £9,411. 158. 1d., leaving a balance of £19,939. 8e. 
From this has to be deducted the balance carried forwarded at Dec. 31, 
1903—viz., £3,537. 10s. 4d.—leaving a credit balance of £16,461. 
17s. 8d. The directors recommend that this amount be desit with as 
follows : provan for reserves, depreciation, etc., as set forth in the 
profit and loss account, £10,111. 188. 5d.; dividend at the rate of 
6 per cent. on paid-up capital for the year, £6,007. 4s. ; dividend at 
the rate of 14 per cent. on vendora' shares, £282. 15s. 3d. The 
inavgaration of the Musselburgh tramways and lighting undertaking 
took place on Deo. 12, 1904, and from that date to March 9 425,554 
passengers have been carried by the tramways, receipts being 
£2,181. 8s, 5d. These returns have been obtained during the winter 
months, and should be considerably improved upon daring the summer 
months. With regard to the lighting, applications for over 4,000 
8-o. p. lamps have been received, the majority of which have been ocon- 
nected to the mains for some time past. These results are very satis- 
tastory and the direstors look upon the Company's holding in the 
Musselburgh Construction Syndicate as a valuable asset. The inaugura- 
tion of the Bo'ness electric light undertaking took place on Feb. 6, 
and that of the Oarnarvon undertaking on Feb. 25 of this year. The 
directors are satisfied with the applications for current received so far. 


ERNEST F. MOY, LIMITED. 


The report of the directors for the 12 months ended Dec. 31, 1904, 
show that a pront of £831. 4s, 7d. has been earned during the year, 
which, together with the amount of £71. 8s. 7d. brought forward from 
last year, makes £902. 13s. 2d. available for disposal, and the direstors 
recommend that this be dealt with as follows: 74 per cent. dividend 
on ordinary shares, £588. 2s. 5d.; 6 per cent. dividend on preference 
shares, £80. 12s. 8d. ; income tax on profit £851. 48, 7d., £41. 11s, id.; 
general reserve account, £100 ; and that the balance of £98, 65. 10d. 
be carried forward to next year’s account. 


NEW COMPANIES REGISTERED. 


London Power Omnibus Company, Limited. —Capital, £200,000. 
Object: to carry on the business of proprietors of motor omnibuses, 
other public or private conveyances of any description, whether driven 
or hauled by petrol, steam, electric, or other motive power, Regis. 
tered office: 5, Oopthall-buildings, E.O. 

Moter Omnibus and Wagon Company, Limited.—Oapital, 
£100,000. Objects: to acquire and carry out certain contracts relst- 
ing to the construction, working, and dealing with motor omnibuses 
and other motor vehicles, whether worked by mechanical, animal, or 
other power. Registered office : 79, Salisbury House, E.C. 


Llens Registered. 
Llangollen and District Electrio Light and Power Company, 
Limited.—A debenture, dated Feb. 4, 1905, and a mortgage of even 
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date (by way of collateral security), to secure £1,000, has been 
registered. Property charged: by debenture—the company’s under- 
taking and property, present and fature, including uncalled capital ; 
by mortgage—certain leaseheld premises. Holder: S. L. Jones, 
Glanrafon, Llangollen. 

Central Electric Supply Company, Limited, London, W.— 
Acknowledgment of indebtedness regietered March 7, creating £50,000 
4 per cent. debenture stock, making, with £300,000 already created, 
a total of £350,000 debenture stock, supplemental to a trust deed 
dated July 2, 1901, for securing a sum not exceeding £500,000 ; also 
instrument of charge under the Land Transfer Acts registered March 7, 
for sesuring £55 000 with respect to the above £50,000 of steck. 
Trustees: Hon. A. 8 K. O., 3, Paper- buildings, Temple, E. O., 
and W. H. Fisher, M. P. Charged on the undertaking and all the 
property and assets, present and future. 

Direct Spanish Telegraph Company, Limited, London, E. G. 
Lien registered March 8, for £20,000 44 1e cent, debentures. No 
trustees, Charged on the undertaking and all the property, present 
and fature. 

Gloucestershire Electric Power Syndicate, Limited,—Issue on 
Feb. 22 of £850 debentures, part of a series created same date, to 
secure £1,500, charged on the company's undertaking and property, 

esent and future, including uncalled capital. Holders: H. O. 

mith, 222, Ditchling-road, Brighton; N. P. W. Brady, 7, 
St. Helen's-place, F. O.; D. MacKinnon, 23, Great Winch.ster-etreet, 
E. O.; Sir James Mackay, G. C. M. G., K. C. I. E., 9, Throgmorton- 
avenue, E. O.; Sir George 8. Mackenzie, K. O. M. G., O. B., and S. Hall, 
25, Great Winchester- street, E. C.; Sir William H. Marling, Bart, 
and W. J. P. Marling, duri. Park, Stroud, Glos.; G. L. Adden- 
brooke, 53, Victoria-street, S. W.; F. Winterbotham, 5, Rowcroft, 
Stroud; P. Still, 15, Oadogan-gardens, S. W. and C. Bathurst, jun., 
3, Stone-buildings, Lincoln’s-inn, W. O. No trustees. 

Malaga Electricity Company, Limited.—Re-issue on Feb. 14 
of £16,034 debentures, part of a series created by resolutions of 
March 29, 1897, Feb. 7 and 28, 1898, and Oct. 13 and 20, 1899, to 
secure £50,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital, and the e ectrical station 
at Malaga. No trustees, Total amount previously issued of same 
series, £44,738. 

Kent Electric Power Syndicate, Limited.—A memorandum of 
5 = full of a charge, dated April 9, 1904, securing £1,000 

as been ; 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Manchester.—The Corporation require tenders for switohboards. 
Tenders by April 4. 

Hoylake.—The Council invite tenders for 250-kw. steam alternator, 
with piping, etc. Tenders by March 21. 

Hornsey.—The Town Council require tenders for cibles, meters, 
junction boxes, eto. Tenders by March 27. 

Cartagena —The Public Works Department, Madrid, require 
tenders for electrification of the local tramways. 

Sofia.—The District Finance Commiesioners require 15,000 insala- 
tors, elements for batteries, etc. Tonders by April 3. 

Christiania. —Tbho Post and Telegraph Department require tenders 
for 8,000 kilos. of 4mm. bronze wire, Tenders by April 10. 

Salford.—Tho Corporation invite tendera for the wiriog of the new 
Oouncil school, Liverpool-street, Seedley. Tenders by March 51. See 
advertisement. 

Bucharest.—The Post and Telegraph Depsrcment require tenders 
for 13,0C0 kilos 5mm. bronze wire and 120 kilos 14mm. copper wire. 
Tenders by March 29. 

Bradford.—The Oorporation invite tenders for 2,500 kw. of 
motor-generators or rotary transformers. Tenders by March 50, Fall 
particulars in our advertisement columns. 

Liria.— The Municipality require tenders for installation of electrio 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Norwich.—The Oorporation require tenders for rubber-covered 
wires and accessories, underground cables, and iucandescent lamps. 
Tenders by March 20. See advertisement. 

Plymouth.—The Corporation invite tenders for the supply of elec- 
tricity metere, transformers, and cables (paper insulated). Tenders by 
March 18. See advertisement in last issue. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc, Particulars (3s, 4d.) 
may be obtained from the Secretary of the Mayor of that place. 

Madrid.—The Post and Telegraph Department (Direccion de Tele- 
grafos y. Correos) Madrid, require tenders for 65,000 insulatore, 


Tenders by March 28. A deposit of 5 per cent. of the tender value is 
required, 

Keighley.—The Electricity Committee invite tenders for the follow- 
ing plant: (Contract No. 9) one Lancashire boiler ; (10) one 300-kw. 
direst-current steam dynamo, high-speed enclosed engine. Tenders by 
10 s.m. on March 27. 

Antwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of electric light in their local railway 
station. Specification No. 619 may be obtained from the Government 
Railways Office, Brussele. 

Bucharest.—The Post and Telegraph Department require tenders 
for 30,C00 kilos iron plates, 30mm. vy 8mm., 2,000 kilos ditto 30mm. 
by 9mm., 920 kilos 18mm. by 4mm., and 20,000 kilos 14mm, round 
iron staves. Tenders by March 21. l 
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Glasgow. —The Trustees of the Clyde Navigation invito tenders for 
electrio power generating and lighting plant for Olydebank Dock, 
Specifications, etc.. may be obtained from Mr, T. R. Mackenzie, 16, 
Robertson-street, Glasgow. Tenders by April 10. 

Rathmines (Ireland).—The Rathmines and Rathgar Urban 
District Council invite tenders for condensing plant. Specifisation, 
eto, may be obtained from Mr. George F. Pilditeh, A. M. I. E. E., 
Electricity Works, Rathmines, Tenders by March 27. 

Swindon.—The Corporation invite tenders for annual supply of 
incandescent and Nernst lampe ; cables ; fuse boxes, service boxes, and 
feeder pillars ; lubricating oils and grease ; and direct-cnrrent meters. 
Tenders by March 21. See advertisement in last issue. 

Birmingham.—The Tramways Committee invite tenders for supply, 
delivery, aud erection of 200 electric tramway cars. Ocnditions, speci. 
fications, etc., can be obtained from Mr. Alfred Baker, general manager, 
954A, Corporation.street, Birmingham. Tenders by April 4. 

Madrid.— Der Comparia Electrica Madrilena de Traccion propose to 
extend their electric tramways from the Barquillo-etreet to Olivide- 

lace. The concession for the works will be dealt with by the Public 
orks Department, Madrid, April 8. Tenderers for same must deposit 
a guarantee of £96. 

fwitzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600 ; £19,600 is to be 
expended on rolling-stock. 

Hammersmith.—The Oounci| invite tenders for the supply of 
boiler flues and economieers ; high pressure steam-pipes ; high-pressore 
feed-water pipes; exhaust steam, feed-water heater, and circulating- 
water pipes ; steam-valves and feed-water heaters ; and coal elevator. 
Tenders by Apiil 5. See advertisement, 

Shanghat.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines, A 
pro forma contract is open to inspection by tenderers, an copies will 
be supplied to applicants by the Council's agents, Messrs. John Pook 
and Oo., 63, Leadenhall-street, E. O. Tenders by March 31, 1905. 


RESULTS OF TENDERS. 

Leicester.—Tho Guardians have accepted the General Electric Com. 
pany’s tender for telephones. 

King's Lynn.—The tender of the General Electric Company, at 
£1,998. 10;., has b. en accepted for a steam dynamo. 

Ilford. —The Urban District Council have accepted the tender of the 
Western Electric Company, North Woolwich, at £1,750, for the supply 
of corcentric armoured cable, 

Leith.—Messrs. Bruce Peebles and Oo., Eat Pilton, Edinburgh, 
have secured the order for a 600-kw. differentially-wound continuous- 
current dynamo and steam engine. 

Ashton. — The Town Council have accepted the tender of the Lance - 
shire Electrical Eaginet ring Oompany for the necessary ste:l-wire 
cable for the arc lamps in the market. 

Barnsley.— Messrs. Monté-Oallow aud Co., 6, Ludgate-br .adway, 
E. O., have obtained the contract for the supply of motor starting 
switchgear to the Corporation for the ensuing year. 

IMord.—The Urban District Council have accepted the tender of 
Pollin and Shore, Boulton, at £1,100, for the installation of a tele- 
phone fire-alarm system on the double or metallio principle. 

Erith.—The Urban District Council have accepted the estimate of 
Kelvin and James White, Limited, for the supply of the necessary 
electrical instruments for testing purposes at £124, 15s. 9d. 

Glasgow.—The Corporation have accepted the tender of Grindley, 
Ross, and Co., 29, Oommerce-street, Glasgow, at £487, 10e., for sup- 
plying and erecting electric light installation, eto., required in the new 
central police office. 

Leftwioh.— With reference to the recent contract for electric light 
at the Leftwich (Northwich) Ieolstion Hospital, we are informed that 
R. J. Nicholson and Oo., of Manchester, have received an additional 
crder for a complete system of telephones desigued by them. 

City and South London Railway Co.—The company have 
acocpted the tender of Mesere. Walter Soct* and Middleton for the 
consuu tion of tke extension of their line to Easton, vid King's Orose, 
from their ex'sting station at Islington, amounting to between 
£300,000 and £400,000. 

Lancashire Electric Power Co.—Messra. Bruce Peebles and Co., 
Limited, East Pilton, Elinbu'gh, have secured the contract for the 
supply of alternating-current motors of 16 h. p. aud above to the 
Lanoishire Electric Power Oompany for one year, for their hire- 
purchase and development department. 

West Ham. — Messrs. Mountain and Gibson, Elton Fold Works, 
Bury, have obtiined the contract fcr 55 improved double-deck 
trolley standards, with poles and he ids complete, lor the new cars of 
the West Ham Uorporation tramways. The order has been placed 
through the Brush Electrical Engineering Company, who are building 
the car bodier. 

Leicester.—The following tenders have been accepted: British 
Electrical Engineering Company, Limited, alternator £5,250, exciter 
£485, switchgear £35I—£5,085 ; Hick, Hargreaves, and Oo., Limited, 
set of engines for alternator, £4 855. In addition, the engineer esti- 
mates the cort of the foundations, ete., at £1,000, and a farther £500 
for steam and water connections, switcher, cables, et»., mahing a total 
of £12,440. 

Manchester.—Messre. Bruce Peebles and Co., Kast Pilton, Edin- 
burgh, have secured the order for three 590-kw. Peebles motor-con- 
verters, to be constructed on the Peebles-Bragetad-La Cour patent 
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system, These are to be installed in the Dickinson-street station of the 
Manchester Oorporation electric supply, aud will convart 6,600-volt 
three-phase current t» low-tension continuous current direct without 
interposition of transformers. 


West London Tramways.—Messrs. W. T. Henley's Telegraph 
Works Company, Limited, Blomfield-street, London-wall, E. O., have 
obtained from the London Uoited Tramwsya Company the contract for 
the cable work iu connection with the ex ension of the West London 
Tramways to Wimbledon, Surbiton, Kingston, etc. This contract, 
which is one of the largest ever placed for cables in connection with 
tramway work, includes about 30 miles of three-phase, 11,000 volt, 
extra high-tension cable, and about 45 miles of low-tension feeder, 
distributor, and telephone cables, etc. 


Ghent.—The Municipality of Ghent have awarded the contract for 
the supply of 15 electric cranes to a Belgo-German firm, established in 
Belgium, for the mechanical parts, in co-operation with a Bolgian firm 
for the electric motors and equipment. The contract price for each of 
the cranes, which are to be of half-arch construction, is £440 for the 
mechanical parts, £214 for the electrical equipment, and £99 for the 
lower and elevated rails therefor. This tender, £753, the lowest made 
was rendered still more advantageous, when quickness of delivery and 
economy of working were taken into acoount. 


BUSINESS NOTES. 


TRACTION. f 


Whitfleld.—It ie expected that the electric cars from Salford will 
run through to Whitfield before Easter. 

Rawmarsh.—The deposit with regard to the Merborongh and 
Swinton Tramways Extension Bill has been paid. 

Dartford.—The Urban District Oouncil have completed their 
arrangements for a loan of £93,000 for the construction of tramways. 

Sheffield.—The ga act have decided to extend their tramway 
lines to Firth Park, The present lines stop 372 yards short of that 
point. 

Southport.—The Town Oouncil intend to oppose the application 
for a Board of Trade order by the Ormskirk and Southport Light 
Railway. 

Erith. —The report of the consulting engineers is to the effect that 
good progress is being made with the permanent way for the 
tramways. 

Bradford.—The relaying of the Wyke tramway, the estimated cost 
of which is £17,000, will now be proceeded with as quickly as 
practicable. 

Croydon.—The Oroydon Ohamber of Commerce have discussed the 
tramway question, and passed a resolution against any extenaion of 
the tramways. 

Newonstle-on-Tyne.— The Tramways Committee of Newcastle 
Oorporation have decided to extend the tramlines from Sootawood.road 
to Scotawood Bridge. 

Wakefield.—The Wakefield and District Light Railway Company 
ibas to double their existing single line from Wakefield (through 

upset and Horbury) to Ossett. 

Swansea.—4A few trial rans have been made with the electric oars, 
but there are stil) a few lengths of route to be completed before the 
whole system is ready for inspection, 

Dundoe.—On the advice of Mr. Richardson, the electrical erg. 
neer, the span-wire construction is being used to replace a number of 
poles in Reform-etreet, The span wires are supported fiom buildings 
on either side. 

Tarporley.—The scheme to connect Tarporley and Mouldsworth by 
means of a light railway to run through Daddon and Aehton has been 
approved by the Light Railway Oommissioners. Mr. Fergueson is the 
engineer for the scheme. 

Kilmarnock.—The Town Council have agreed, in view of the success 
which had attended the electric tramway cara, that the line on the 
main route from King-street Church to Riccarton should bc donbled at 
an expenditure of E38. 200. The committcc are to arrange for the 
purchase of three additional cars. 

Leeds. —A scheme for equalising the stages on the Leeds tramways 
hae been approved by the traffio manager of the Tramway Committee. 
The otject of the scheme is to give a two-mile ride for 1d. on every 
route throughout the city. The principle of the scheme has already 
been sanctioned by the Town Council. 

District Railway.—The employés of this company have been 
granted an interview with the fall board of directors at which all 
points in connection with the proposed new rates of psy were 
discussed. The statement submitted by rhe deputation of employ és 
is to be carefully considered by the directors. 

Warrington.— After hearing before the Light Railway Com- 
missioners, the Oheshire Light Railways, Limited, have wiihdrawn 
their application for powers to construct a light railway between 
Knutsford and Warrington. The opposition brought against the scheme 
is responsible for the withdrawal of the application, 

Dalkeith.— Notices have been posted throughout the district from 
Nether Liberton to Dalkeith, and in Bonnyrigg end Lasswade, to the 
effect thet application would be made to the Secretary for Scotland in 
April, 1905, for & provisional order to incorporate a company and to 
lay down and maintain tramways in the district in question. 

Great Western Railway Bill —The District Railway Company, 
the Great Northern, Picoadilly, and Brompton Railway, and the 
London United Tramways Company have been granted locus standi 


to be heard in opposition to the above Bill, which provides for the 
construction of some short lines of railway in the Ealing, Acton, ano 
Uxbridge areas. 

Perth.—A deputation from the Perth Tramway Committee has 
visited Ayr, Paisley, Motherwell, Glasgow, Dandee, and Kirkcaldy in 
order to obtain information as to the management and working of aa 
electric service of cars. Asa result the burgh ele:trical engineer has 
been appointed tramway DM at an increased salary. A traffic 
superintendent will be appointed. 

Woolwioh.—The Works Committee of the Woolwich Borough 
Oouncil have considered a plan submitted by the borough engineers 
showing the proposed widening of Plumstead-road, High-street, and 
Bostall-hill to Basildon-road. If the widening be carried out, it will 
admit of a double Jine of trams being laid down throughout the route. 
The estimated expense of the proposed widening is £50,000. 


Blackrock.—At a special meeting of the Urban District Council 
in committee for the purposs of considering the Dablin Tramways Bill 
of 1905, a telegram was read from Mr. J. J. Mooney, M. P., stating 
that he would move that a clause to give permission to the company 
to supply electric light to the township should be inserted in the 
Bill when it came before the House of Commons. 


Aberavon.—On Wednesday last an enquiry was held by Lieut.- 
Colonel E. Druitt, R. K., with respect to the Aberavon district electric 
provisional tramway order, in order to ascertain whether the consent 
of the Glamorganshire County Council ought to be dispensed with. 
The questions raised were: (1) Did tbe town require the tramway ? 
and (2) Did they object to the pavement accommodation being curtailed 
by 6in.! We understand that the Corporation supported the amended 
scheme, under which a bridge has to be widened by the company, 


Dewsbury.—The British Electric Traction Company have given 
notice of their intention to apply to the Board of Trade for spproval 
to the transfer of the portion of the undertaking authorised by the 
Spen Valley light railway ordera, situated in the borough of Dews- 
bury, to the Dewsbury Corporation, and the remainder of the under- 
taking to the Yorkshire (Woollen District) Electric Tramways, Limited. 
The system extends from Ravensthorpe (ria Dewsbury) to Ole kheaton, 
from Thornhill to Dewsbury, and from Heckmondwike to Dewsbury, 
and is some 15 miles ia length. 


London County Council —It is proposed that the undertaking of 
the Woolwich and South-East London Tramway Company be trane- 
ferred to the Council at midnight on Marsh 31. A credit of £50,000 
has been passed towards the whole of the purchase. It may beremem- 
bered that the Finance Committee reported on July 25, 1901, when the 
Council decided to take steps to acquire these tramways, that from a 
purely financial point of view it was at least doubtful whether the 
under taking, if purchased, would pay its way, aud that the purchase 
must therefore be justified upon the ground that it is required by the 
general policy of the Oouncil. 

Motor ‘Buses for Railways.—Oounocillor Boyle, of Manchester, 
presic e on Wednesday at a conference of representatives of the North- 
Eastern, Midland, and Great Western Railway Companies and the 
executive committee of the Municipal Tramways Association for the 
ee of considering the clauses in the three companies’ Bills in 

arliament this session, under which the companies seek powers to run 
motor omnibuses in connection with their respective railways. These 
Bille have been blocked on the second reading. Suggestions were 
made to the companies’ representatives that the clauses should be 
amended eo that they be limited in their operations to "buses running 
to and from the companies’ stations. 

Glasgow.—Sir James Thompson, speaking at the annual meeting 
in Glaegow of the Osledonian Railway. denoanced the Glasgow Oor- 
poration for extending electric cars to the suburbs and to country 
places outside the city. Such competition, he said, was hurtiog the 
railways, and was not a legitimate form of municipal enterprise. It 
was & gtave danger, as it induced the population to reside outside 
the city boundary and increased the burden of taxation upon 
those who remained. The Oaledonian Railway Company was Glasgow's 
biggest ratepsyer. He urged the shareholders in all enterprises to 
oppoee electric car extensions. It would be better for the Oaledonian 
Railway to meet this competition by electrifying their suburban lines. 


Accrington.—The committee of the House of Commons have passed 
the Bill of the Accrington Corporation empowering the converaion of 
the Accrington tramlines for electrical working. The committee also 
gave the Corporation authority to supply electricity in the Ohurch, 
Clayton, Oswaldtwistle, and Altham areas, but refused power as 
regarded Haslingden, and they stipulated that the Lancashire Electro 
Power Company shall not be obliged to obtain the consent of Accrington 
to the company entering the four areas named, while if competition 
does take place, the Corporation are not to be at liberty to cut down 
the prices for ontside consumers to less than those charged in the 
borough. Other provisions in the Bill, of a sanitary character, were 
passed without opposition. 

. Gorleston.—The Town Council held a special meeting at the town 
hall last week to expedite arrangements for taking over the Gorleeton 
and Southtown Tramways. The town clerk presented a report from 
the General Purposes Committee, which stated that the total smount 
of the arbitration award was £15,000, including the incidental costs 
which have to be borne by the Corporation. They recommended that 
application be made for the borrowing of a Joan of £15,000 on the 
security of the borough rate, and that the Tiamways Committee be 
empowered to do all that is necessary for the carrying out of the under- 
taking immediately after the purchase from the company is ccm pleted, 
a cheque to be drawn for the amount of the award as soon as the town 
clerk had made arrangements for taking over the concern, This was 
agreed to, and tke work of electrification has since beea commenced. 


Varmouth.—Messrs. Preece and Cardew, the Corporation's con- 
gulting engineers, have undertaken the supervision of the tramways 
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extensions. The tender of Mr. J. Tidman for the purchase of 360 tons 
of discarded rails at 40s. 7d. per ton has been accepted. No change is 
to be made at present iu the hours and pay of the staff taken over 
from the compsny. The permanent staff are to receive half. pay 
during sickness for one month, their cases then to be reconsidered. 
On and afcer April 1 a charga cf 1d. per packsge is to be made for 
passen gers luggege Lot tasken inside the cars. A loan has been granted 
for £9,700 for the wood paving of Southtown-road, but the work ie to 
be undertaken by the T:amways Committee at £8,700, the reduction 
of £1,000 being due to the lower of cost of jarrah blocks. It has also 
been agreed to pave with jarrah blocks High-street from the vicarage 
to the Memoria! buildings, and to apply for a loan. The work will 
cost £1,260. The month’s takings on the Yarmouth trams amounted 
to £254, an increase of £34. 

Railway Bills.—The General Oommittee ou Railway and Oanal 
Bills met on Wednesday, and constituted the Railway and Tramway 
Bills which have been deposited for consideration during the present 
session into the following groups: Group 1.—Great Eastern, Great 
Northern and Great Western (New Railways) Railwsys. Group 2.— 
North-Eastern, North-Eastern (Steam Vessels), Midland and Rother- 
ham, Maltby, end Laughton Railways. Group 3.—Aberdare Tram- 
ways, Great Western (Additional Powers), and London and North- 
Western Railways. Group 4.— Cork Junction Railway, Dublin 
United Tramways, Dablin, Wicklow, and Wexford, Great Northern 
(Ireland), and Midland and Mullingar, Kelle, and Drogheda Railways. 
Group 5.—Oharing Cross, Euston, and Hampstead. Edgware and 
Hampstead, Great Northern, Piccadilly, and Brompton (No. 1), and 
Baker-street and Waterloo Railways. Group 6.—London Oounty 
Oouncil (Tramways), London Southern Tramways, London United 
Tramways (Extension of Time), and Metropolitan Electric Tramways. 

London County Council. — Iu connection with the sale of its 
undertaking to the London County Oouncil, the Woolwich and South- 
East London Tramways Company claimed £57,906. The Council's 
valuation was £30000. As a result of arbitration the purchase price 
has been fixed at £16,152. 38. 1d., exclusive of harness materials, con- 
sumable stores, eto , which it has been arranged shall be taken over at 
a valuation at the date of the transfer of the undertaking on March 31. 
The Finance Committee epost out that they reported in July, 1901, 
when the C.uncil decided to take steps to acquire these tramways. 
that ''from purely financial point of view it was at least donbtful 
whether the undertaking. if purchased, would pay its way, and that 
the purchase must therefore be justified upon the ground that it is 
required by the general policy of the Council," After long delay and 
much debate the tramway scheme connecting Camberwell.green with 
Dulwich has at last been commenced. A large block of building: st 
the end of Camberwell New.road has been demolished, and the tines 
are in progrees which will enable the electric cars from the different 
bridges to pass up Denmark-hill and thence to Dalwich. 


Sunderland.—The dispute between the Assessment Committee and 
the Corporation over the assessment of the electric tramway under- 
taking has been amicably settled at last. The following figures show 
that the Corporation have gained a decisive victory without taking 
legal action. The criginal valuation of the tramways for the year 
ending Merch, 1903, to which the Oorporation otjccted, was based 
upon the receipts for that year, which were £59,284, and the amount 
of the assessment was £14,129. While the matter has been in dispute 
the figures for the year ending March, 1904, were obtained, and they 
gave the gross receipts as £62 597, and the assessment made on that 
return was £15,650. When the Corporation appealed to the Assess. 
ment Committee, tbat body offered to reduce the amount to £11,000, 
but the Corporation were far from satisfied with this offer, end hence 
the dispute. Now, however, the amount fixed, based upon the figures 
for the year ending March, 1904, is £7,653, and so the matter is 
settled without the Corporation having to take legal action. The 
Oorporation also appealed to the Asressment Committee in respect of 
their electric lighting undertaking, and it is understood that negotia- 
tions are proceeding for a like settlement. 

London United Tramways.—Messrs. J. G. White and Co., 
Limited, 22a, Oollege-hill, Cannon-street, London, E. O., who have 
recently obtained the contract from the London United Tramways Co., 
amounting to about £166 000, supply the following particulars :—The 
contract with the London United Tramways comprises two distinct 
sections. The first is iu Kingston, Surbiton, Malden, and Wimbledon 
districts, The following sre the routes: Starting from a junotion of 
London-road and Eden- street, the first route goes along Richmond- 
road as far ss King’s-road, and along Kin rad to a terminus at the 
Kingston Gate of Richmond Park. The second route goes along 
London-road and Kingston-hill, terminating at George-road. The 
third route starts from a junction with the fatter in London-road aad 
goes along Oambridge-road, Kingston-road, Burlington-road, West 

arnes-lane, and Coombe-lane, terminating near Reynes Park Station. 
The fourth route starts at Olarence-street, goes along Eden-street, St. 
James-rcad, Penrhyn-road, Kingston, Surbiton - oresoent, Victoria-road, 
Portsmouth - road. and terminates at Winter's Bridge, Long Ditton. 
The fifth route starts with a junction with the latter in Victoria road, 
Surbiton, goes along Vietoria- road and Ewell - read, terminating at 
Red Lion-lane, Tolworth. The total ronte length of this line 
is about 104 miles, and the length of single trak is about 
18} miles. The second section is in Hanwell and Brent ford, 
starting from a junction with existing tramways in High-street, 
Brentford, and then goes along Boston-road, Lower Boston-road, and 
Joins existing tramway in High-street, Hanwell, with another branch 
going along Boston-rosd, and joining the same tramway in Broadway, 

anwell. The route length of these lines is about 2§ miles, and the 
Jength of single track 54 miles. The type of construction of the track 
ie particularly strong, and consiste generally of No. 3 B. S. rails, with 
eroes girders spaced 9ft. apart throughout, and the joints are supported 
by anchors of H section, secured to rails with bolts and clips, The 
concrete underbed is Gin, thick, finished off with a layer of lin, fine 


new seotions. 
copper wire, and will be supported by mechanical ears. The height of 


the trolley wire above rail level will be 23ft., which is greater than is 
usual, owing to special London conditions. 


of the National Telephone system to 


concrete, and over this a floatirg coat of lin. cement and sand to form 
bed for wood paving. The paving throughout is of jarrah wood, 
finished, in the Kingston section, with an edging of 
while in the Hanwell and Brentford section the margins are entirely 
of granite setts. The overhead construction is span-wire throughout, 
the poles being 33ft. long, and the ornamental character of the 
remainder of the London United Tramweys will be 


granite setts, 


reserved on the 


The trolley wire will be 2/0 B. & 8. gauge grooved 


LIGHTING AND GENERAL. 


Louth.— The proposed eleotiic lighting scheme has been rejected. 
New Address.—Mr. J. R. Bell, M. I. O. E., has taken offices at 25, 


Victoria-street, Westminster. 


Glasgow.—New wiiiog rales, t» which we refer in another column, 


will come into force on May 1. 


Whitehaven.—New instrumente for testing consumers’ wiring are 


to be purchased at a net cost of £18. 4s. 


Scalby.— Arrangeme ats have now Lt aaa for an extension 
alby. 


Stafford.—Poermission has been granted to the National Telephone 


Company to lay an underground telephone pipe. 


Friern Barnet.—The Council have grauted an application from tho 


Hornsey authorities to lay a short cab‘e in their district. 


The Exchange Fire.—Telephonic oommuniostion with the Bank 
Exchange, destroyed by fire on Feb. 28, has been restored. 


Gravesend.—Application is to ba made for sanction to borrow 
£4,814 tor electricity works and £1,147 for a dust destructor. 


Bermondsey.—The Council have agreed to an extension of the 


electric ght mains and feeders at an estimated cost of £6,963. 


Kirkby-in-Ashfield.—Tho question of a telephonic service for tlo 


district is being considered by a sub-committee and the postmaster. 


Barnsley.—The Town Oouocil have decided to extend their ele. - 
tricity works at a cost of £4,403, and will apply for the necessary loan. 


Arbroath.—The negotiations with the Empire Company having 
failed, the whole matter of elestric lighting has been referred to a 
committee, 

Loughborough.—We understand that a report will be presented to 
the next monthly meeting of the Town Oounoil recommending electric 
street · lighting. 

Barking.—An en quiry has tem held into an application of the 
Urban District Council for sanction to borrow £8,600 for purposes of 
electric lighting. : 

Halifax.—Tho electr/'cty works are expected to show a surplus of 
about £3,000, a good proportion of which will be handed over for 
the relief of rates. 

Worhsop.—The Urban District Council have completed the loan 
for £1.000, the balance of the elecirio lighting loan sanotioned by the 
Lccil. Government Board. 

Change of Address —The Eleotric Lighting and Traction Com- 
pany of Australia, Limited, have removed their registered office to 
Finsbury Pavement House, London, E 

Fulham. — Ad expenditure of £245 is required for extension of 
electric lighting mains in Walham.grove, Elmstone-road, and Harble- 
down-road for public and private lighting. 

Gillingham.—The engineer's last report shows that a total o 
14,047 8-c.p. lamps, with 226 consumers, are now connected. A 
number of extensions are to be carried out. 

Bath. —The Council have agreed to an application from the National 
Telephone Committee to erect 12 poles, sutject to the exact position 
of each pole being approved by the surveyor. 

London Gaxzette.—Frejerick Stcne, 47, Full-street, Derby, has 
been released from trusteeship in the estate of Harold Powell, electrical 
engineer, 47, Northumberland-street, Derby. 

Rosario Electric Co.—The directors have declared an interim divi- 
dend of 3 per cent. for the half. yes r ended December 31, 1904, on the 6 per 
cent, cumulative preference shares cf original issue (£5 each fully paid). 


Newport. — The Electricity and Tramways Committee of the Cor - 
poration propose to apply for sanction to borrow a further sum of 
£12,500, repayable in 25 years, for electric lighting and power eupply 
purposes, 

Yarmouth.—A sum of £420 for lighting the Marine - parade North 
is to be provided out of the balance of the profits ou the electricity 
undertaking, and £800 will be transferred to the credit of the general 
district rate. 

British Insulated and Helsby Cables.—The directors recom- 
mend a dividend of 4 per cent. making 8 per cent. for 1904, placing 
£21,000 to deprecistion, £5 000 to debenture redemption, £8,500 to 
special reserve, and carrying forward £7,100. 

Liohfleld.—The City Council have already consented to the pro- 
visional order which the Board of Trade propose to iseue to Mesare. 
Foote and Milne, Limited, and have arranged for a protective clause 
ae inserted into the Shropshire and Worcestershire Electric Power 

ill. 

Colne.—The last report of tke electricity works manager shows an 
increase of 970 in the units of electricity generated in February as 
compared with the corresponding month of last year. The con. 
SUME PATER by 39. The promenade lighting scheme has been 

elerred. 
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Stamford and Rutland.— An exhibition of electrical plant, appli- Heckmondwike.—The Standing Orders Committee of the House of 


ances, etc., promoted by the Urban Electric Sopply Company, Limited, 
was opened on Monday at the Assembly Rooms by Mr. F. P. Rawson, 
of Sheffield, the proceeds being in aid of the Stamford and Rutland 
Iufnmery. 

Ferranti Limited.—We are informed that under the scheme of 
rexonstruction the new company was incorporated on the 27th ult., 
and wil as and from March 1 prooeed to carry on the business as 
hitherto carried on by Messrs. A. W. Tait and Arthur Whittaker ae 
reoeiverg and managers. 

South Metropolitan Electric Light and Power Co.—The 
debenture stock trinefer register of this compavy will be closed from 
the 20th to Zlet inst. (both days icclasive) for the preparation of the 
warrants for half.year's interest payable April 1 next, which will be 
posted on the 31st inst. 

Shrewsbury.—The Council have sanctioned an expenditure of 
£5 295 to carry out necessary extensions at the electrical works, and 
have authorised the Electric Light Committee to petition Parliament, 
if necessary, against a Bill to be introduced by a company a fleoting 
Shropshire and Worcestershire, 

Cheltenham —Mr. Loy Wood, at the last Town Oouncil meeting. 
described experiments with various kinds of Nernst lamps, and 
declared that the committee had arrived at the conclasion that it 
would be inadvisable to substitute Nernst for arc lamps, as the cost 
of the alteration would be f:om £3,000 to £5,E00. 

Maidstone —An enquiry has been held into the application of the 
Town Council for sanction to borrow tk esum of £6,000 for the electrical 
undertaking, made up as follows: cos] station, £550; extension of 
mains, £5 705; indicators, £150; public lamps, etc., £620; adci- 
tions to the switchboard, £550; new feeder in High-street, £550 ; 
contingencies, £97. 

Northern Counties Electricity Supply Co.—The directors 
recommend a further dividend of 14 per cent., making a total of 
3 per cent. for 1904, placing £1,600 to reserve account, leaving £256 
to be carried forward. It is proposed to offer to the shareholders the 
balance of the last isene of shares not yet takon up, and to make an 
issue of debentures. 

Agenoy.—The Rhodes Electrical Manufacturing Company, Limited, 
have appointed Mr. P. A. Paris as their sole representative for Man. 
chester, including the counties of Oheshire and Lancashire, for the 
sale of theic direct and alternating current motors. His temporary 
address is 42, Yarburgh-street, Alexandra Park, Manchester (tele. 
graphic addrees, Rhodique, Manchester). 

Brompton and Kensington Electricity Supply Co.—The report 
for 1904 shows an available balance of £22,944, The directors recom- 
mend a fins] dividend on the ordinary shares at the rate of 11 per 
osnt. per annum, making 10 per cent. for the year. The sum of 
£8,000 is placed to depreciation account, £676 to directors’ additional 
remuneration, and £5,084 is carried forward. 

Camborne.— A six days electrical exhibition is being held opposite 
the works of the Urban Electric Supply Company, Limited, Tucking- 
mill, in charge of the resident maneging enginesr, Mr. F. S. Hanning. 
The gross proceeds of the exhibition will be handed to the West 
Cornwall Miners’ Hog; ita), the committee of which have decided to 
give & per cent. of the amount to each of the local nursing associations. 

Dubiin. —In proposing the electric lighting estimates on Tuesday, 
Mr. I vin said they had provided absolutely for the interest and sink- 
ing fund upon a sum of £20,000 that would be spent a oouple of 
months hence on the extension of the electric lighting in the old city 
area. They were now in a satisfactory position. This year the rates 
would not have to provide one pꝛnny to carry on the electric lighting 
of the city. 

Wireless Telegraphy.—A  H»utet's Tripoli telegram says the 
Tarkish Government bas given a concession to a well-known German 
firm to establish wireless telegrap*hy stations at Derna (Tripoli) and 
Rhodes. An engineer has arrived here in order to make arrangements 
for the installation, Telegraph communication with Constantinople 
will be established in May. This is the Tripoli on the coast of Syris, 
near Alexand ette. 


Longton.—The Corporation find the use of clec'ricity for motive 
power purposes gradually extending and coming into favour with 
manufacturers and tradeemen, and have decided to adopt the following 
reduced scale of charges for power: for 500 units per quarter or less, 
24d. per unit; above 500 units and under 1,000 per quarter, 21d. per 
unit; above 1,000 units and under 1,500, 2d. per unit; above 1,500 
units and under 2,0C0, 1311. per unit. 

Caloium Carbide.—New regulations have been made by the 
Austrian Ministries of the Interior, Commerce, Rsilways, and Agri- 
culture regirdipg the production and use of acetylene, as well as the 
storage and transit of calcium carbide. These regalations cau be seen 
at the Oommercial Intelligence Branch of the Board of Trade, 73, 
Basinghall.street, E. O., any day between the hours of 10 a.m. and 
b p.m. (Sitardays, 10 a.m. to 1 p. m.). 

Private Bills —The following Bills have been read a second time 
in the (1) House of Lords: Metropolitan Railway Bill. (2) House of 
Commons: Wigen Oorporstion, Bristol Corporstion, L. O. O. (Tram. 
ways), Baker-street and Waterloo Railway, Oharing Oross, Euston, 
and Hampstead Railway, Edgware and Hampstead Railway, Great 
Northern, Piccadilly, and Brompton Railway (No. 1), Ealing Corpora- 
tion, and the Chelseas Electricity Supply Bills. 

Preston Assessment —The premises and mains of the National 
E.ectric Supply Company, Limited, of Preston, were some time since 
assessed at a riteible value of £4609. The company thereupon 
decided to appeal agaiast this amount, and on Mr. Humphreys Davies 
appearing before the Assessment Committee upon their behalf, a reduc- 
tion of the rateable value to £4,000 was obtained, with an undertaking 
that this amount should not be disturbed for two years. 


Lords have passed the Heckmondwike Improvement Bil, by which 
the authorities sought to confer farther powers on the Heck mondwike 
Ucban District Council with regard to supply of water and electricity, 
and the improvement, health, local government, and finance of the 
district, eto. Olauses 10 and 11 were struck out. They relate to the 
extension of the area of supply of electricity, and to an sgreement with 
the British Electric Traction Company. 


Government Telegraph Revenue. —The last Post Office telegraph 
return gives the gross amount received by the Post Office in 1904 in 
respect of telegram», private-wire rentals, specisl-wire rentals, and 
other sources at £4.208 426. From this sum the amount paid to cable 
companies, £529,520, and telegram moneys refunded, £4,748, must be 
deducted, leaving £5 674,137. The amount expended by the teleg-aph 
section of the Post Office in salaries, rent, and other respects duriog 
the same period is £4,693,897, the balance of expenditure over receipts 
thus being £957,782. 

Bradford.—fFor some little time past the electrical engineer has 
been carrying out tests with the mercury vapour lamp. At Tuesday's 
meeting Alderman G. H. Robinson (chairman of the Electricity Oom- 
mittee) moved, and Mr. H. Hibbert seconded, a motion for the adop- 
tion of the minutes which contained a recommendation that the 
Council should select from a list submitted an expert to advise the 
committee as to the best way of osrrying out the work of the depart- 
ment. After discussion, an amendment that the servic»s of an expert 
be dispensed with altogether was carried. 


Marconi Installations,—It is reported: that au sgreement has 
been signed between the two Government departments oconcerrei 
and the Marconi Wireless Telegraphy Company for the installation 
of instruments for transmies‘on of messe ges to the mainland from 
six lightships in the neighbourhood of the Goodwin Sands. The 
lightships to be supplied are Esst Goodwin,” South Goodwin,” 
*' Gall " “ Tongue," Sank, and Cross Sind.” The messages will 
be received at the Dover rectiving station and forwarded by ordinery 
telegraph to the nearest lifeboat station in cate of need. 


French Cable Co.—The Fieuch Cable Company, whose local lines 
the President of Venezuela contemplates seizing, is an undertaking 
subsidised by the French Government. The Birmingham Post says 
this suggests serious complications. Following the high - hauded action 
of the Venczaelau Government towards the American Asphalte Com- 
pany there seems to be trouble ahead for the South American Republic, 
which has already sustained an Anglo-German blockade of its coasts. 
The French Cable Company, which has an office in London, is 
registered in France as the Jompsgnie Frarciise des Cables Télé- 
gesphiques. It came into existence j ust over 10 years sgo in succession 
to the French Atlantic Cable Company, and the system has been 
extended. By a subvention dated July. 1895, the French Govern. 
ment has given a subsidy of 800,000fr.; in addition the French and 
Australian Governments guarantee in respect of the Australian - New 
Oaledonian cable annual receip*s of 300,000fr. tor 50 years from the 
openiog of the line, together with a contribution to working expenses. 


Stock XExchange.—4Appliostions have been made to the Stock 
Ezchange Committee to appoint a special settling day in and to grant 
a quotation to Obaring Cross, Easton, aod Hampstead Railway Oom 
peny's ecrip (fully and partly paid) for £8)0,00) 4 per cent. perpetusl 
debenture stock, and Great Northern, Piccadilly, and Brompton 
Railway Oompany’s scrip (fally and partly paid) for £1,200,C00 4 per 
cent, perpetual debenture stock, and to allow the following secarities 
to be quoted in the official list: Oharing Cross, West- end, and City 
Electricity Supply Company's further iesue of £50,000 4 per cent. 
debenture stock; Listoa E'e»trio Tramways, Limited, £590,000 
ordinary shares of £1 each fully paid, Nos. 1 to 500,000, 500,000 
6 per cent. cumulative preference shares of £1 each fully paid, Nos, 1 
to 6CO 000, and £500,000 5 per cent. mortgage debentures of £100 each, 
Nos 1 to 5,00) (registered); Metropolitan District Riilway Company's 
£537,351 assented extension preference (5 per cent.) stock, and 
£962 649 unassented extension preference (5 per cent.) stook, in lieu 
or the £1,500,000 extension preference (5 per cent.) stock now quoted ; 
Potteries Electric Traction Oompany’s farther issue of £25,000 44 per 
cent, debenture stock. 

Leeds.—A scheme is about to be carried out for supplying the 
suburbs of Wes: Leeds with electricity at practically the same ooet 
as that paid in the centre of the city. It is proposed to utilise psrt of 
the land recently purchased in S:anningley-road, near Bramley Town 
End, for a tramway depót, whilst the remainder is to be reserved as a 
sub-station for electric lighting purposes. Current generated at Crown 
Point will be transmitted to the new station st Bramlev. and from 
there for private usage in the Bramley. Stanuingley, Rodley, and 
Armley districts, Messrs, Matthews and Yates have recently equipped 
five boilers at the Crown Point electricity station with their Oyclone 
induced-draught system. This firm, which has its works at Swinton, 
early this month supplied one of their No. 11 Oyolone exhausters 
and a 26.h.p. motor, which is wound for 550 volts, and runs at over 
400 revolutions per minute. On the 9th inst. a test was made with 
the apparatus, with the result that more water was evaporated and 
with less fuel than by the old method of using steam-jets under the 
fires, which the fan draught has superseded. As a less quantity of 
fuel was used for evaporating a larger quantity of water than by the 
old method, it will, of course, be understood that smoke was not seen 
during the test period. As the combustion of the fuel was more perfect 
smoke could not be formed. Under normal working conditione, 
previous to tbe fan being fixed great annoyance had been caused by 
the black smok: emitted from the chimney. The class of fuel used 
was ordinary slack, and the water evaporated was equal to about 9lb. 
of water per llb. of fuel. Messrs. Matthews and Yates, Limited, 
have quite recently erected two other installations in Leeds, which are 
working satisfactorily, and they are also erecting s number of installa- 
tions in the city of Bradford, 
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Harrogate.— At the laat Council meeting it was proposed that the 
charges for lighting purposes be reduced as followa from July 1, 1905: 
flat rate from 54d. to 5d. per unit; demand indicator, 61. and 24d. to 
6d. and 2d. Councillor Sheffield, referring to this minute, asked how 
much surplus profit there would be for the relief of the rates after the 
reduction became operative. An amendment was carried r questing 
the Lighting Committee to consider the discontinuance of the demand 
indicator system, and to allow discounts. 

Sac Paulo Tramway Light and Power Co.—This company 
was formed in 1899 to operate en electric railway, and also to cerry 
on a lighting and power busiuvess in the city of Sao Paulo, Brazil. The 
capital is 7,000,000dol. in shsres of 100dol. each, with 6,C00,000dc1. 
in 5 per cent. 30-year-old gold bonds of 500dol. each, redeemable in 
1929. The common stock is in receipt of dividend at the rate of 
8 percent. The company owns and operates 60 miles of street track 
ani 12 miles of steam railway. The shares ate now quoted in London. 


Jarrow.—Mr. Batey, the sanitary inspector, has made a detailed 
report to the Town Council in regard to the alleged smoke nuisance at 
tha power station. He has made photographio observations and 
complained to the secretary of the power vompauy. The company 
replied that they were fitting an appsratus on the boilers which they 
believed would removeany cause for complaint. While the fitting was 
preceeding further observations were taken on the centre chimney, to 
which the apparatus was fitted, and the inspector says that there is a 
slight improvement, but thst it is not automatio. 

Burnley.—It is proposed to reduce the charge for elec rio current 
to 34d. per unit from 4d., and for motive power and heat from 31. per 
unit for the firat hour to 13d. for the first hour, and afterwards 1d. per 
unit, Public lighting will be reduced 50 per cent. —viz., from 3d. t» 
14d. —and s farther decrease is also announced in the charge for current 
for the tramwaye. This makes the fourth reduction since the trams 
began, which means a considerable help to the tramways department. 
The reductions have been from 2d. to 13d., 131., 14d., and now it is 
proposed to charge 1°45d. The hire of motors is also to be lowered, 
the rentals being in ratio to capital cost, Further, aro Jamps will be 
151, instead of £1. 

Aberdeen.—The County Council have agreed to the granting of an 
electric lighting rrovisional order to Messrs, Lowdon Bros. and Co., 
Temple Electric Works, Dundee, for the Oults district, subject to the 
provieions contained in certain sgreements entered into between the 
County Council of the county of Aberdeen, the Aberdeen District Com- 
mittee, and Messrs. P. O. Middleton and Co., Limited, electric light 
and power engineers, and a further sg eemenc evtered into between 
the said County Council, the Aberdeen District Committee, aud 
Messrs. Lowdon Bros. and Oo., electrical engineers, Dandee, with the 
content and concurrence of the liquidators of the eaid M :sssrs. P. C. 
Middleton and Oo., Limited, in Ovtober, 1902. 

Dalkeith.—The inauguration of tbe street-ligbting by electricity 
took place on Saturday. Mr. K. Scott -Moncri- ff of the Electric 
Supply Oorporation, Limited, London, who presided, presented to 
Provost Ohisholm a silver electric switch, mounted on a mar^le slab, 
and which bore the following inscription : ‘‘ Presented to Joha C. 
Cuisholm, Esq., Provost of Dalkeith, by the El- trio Supply Oorpora- 
tion, Limited, on first lightiag up the streets of Dalkeith by electricity, 
lith March, 1905." Provost Chisholm thea switshed on the current, 
a temporary wire having been laid into the meeting place from the 
street cables. The irstallation consists of 27 10 ampere aro lamps in 
three circuits of niue, and each of the lights is of 1,000 c.p. 

Luton,—The electrical eugineir's las: report stated that since 
Jin. 27 45 698 units had been generated, aud an equivalent of 72 
8-c.p. lamps aud four motors of 50 h. p. connected, making a total of 
233 consumers with 14,182 la nps and 75 motors of 508 h.p. aod that 
the units geaerated showed an increase of 79 per cent. over the number 
generated during the corresponding period of last year, and that at the 
present time applications were in for over 540 additional lamps and 
218 b. p. in motors, The report was received. The electrical engineer 
has aleo presented a report as to the absolute necessity for an increase 
of plant to supply the present demand for power ani light, and appli- 
on is to be made for sanction to a loan of £5,000 for additional 
plant. 

St. Marylebone. —The following estimate of expenditure has been 
prepared for the supply of distributor osb'e:, house cables, and con- 
nections, as follows: nine miles of 15 triple-concentric lead-covered 
d stributor cable at £495 per mile, £4,455 ; seven miles of 25 triple- 
concentric lead-covered distributor cable at £670 per mile, £4.690 ; 
house cables and connections, 500 at £2. 10s. per connection, £1,250 — 
total, £10,395. The number of 500 connections is estimated by the 
resident engineer as the maximnm number of new consumers likely to be 
connected daring tbe year ending March 31, 1906. This expenditure is 
included in the original estimates of the consulting engineer, and is 
covered by the borrowing powers already sanctioned by the London 
Oounty Council. 

Now Company.—The business of Messrs. Harris, Lee, and Oo., 
165, Queen Victoria-etreet, London, E. O., has been converted into a 
limited company, under the style of Harris, Lee, and Co., Limited," 
and registered under the Companies Aots of the Transvaal, The 
management will be as heretofore, the partners having become 
directors of the new company, and holding the bulk of the interest, 
The company holds, smong others, the sole sgencies for South Africa 
for Messrs. Crompton and Oo., Limited; the St. Helens Cable Com- 
pany, Limited; Perfecta Seamless Steel Tube Company, Limited; 
Klectrio and Ordnance Accessories Company, Limited; Evershed and 
Viguoles, Limited; C. J. Thursfield and Oo.; Zurich Iocandescence 
Lamp Company ; Gilbert Arc Lamp Company ; Bastian Meter Com. 
peny, Limited. 

Maidenhead.—The clectrical engincer in his last report states that 
the plant has run well generally since the last meeting, and that new 
consumers are coming in well again, Twelve services have been laid 


during the month, five of which are connected. There have been six 
further applications 1eoeived since the last meeting. and the equivalent 
number of 8 c.p. lampe applied now exceeds 15,000. The following is 
a comparative sta: ement of elestricity generated, sold, eto, as furpisbed 
for the Board of Trade returns, and gives tbe increase in output of 
1903 over 1905: qusntity generated, 1905, 154,968 (1904, 218,497) ; 
sold to public lampe, 51 276 (51 226) ; sold to private consnmers—by 
meter and contract, 66 827 (120,116); total sold, 101,103 (171,322) ; 
quantity used on worss, 25,015 (46,516) ; total quentity aocountea 
for, 126,718 (217 638); quantitv not accounted for, 7,650 (859); 
maximum supply demanded, 156 kw. (212 k w.). 

King’s Lynn.—Tho lest report of the borough electrical engineer 
states that during the month applications had been received for 76 
additional Jamps of 8 c.p. (or equivalent), making a totel of 20,603 
lampe and 508 consumers. The total number of Nernst lampe now in 
use for strcet-lighting was 32, and they give about 66 o. p. as compared 
with 32 c.p. in the ordin try street lampe, and consume about 15 per 
cent. less current. He estimates that if all the incandescent lampe 
were converted to Nernst lampe the extra cost per annum would be as 
follows: for renewals £190, for extra attendance £30—total, £220. 
Against this extra cost there would be an annual saving to the depart- 
ment in current of about £158. The first coet of converting the lam ps 
would be 10s. 10 12s. per lamp, cr for the whole about £250. It hes 
been decided to charge only 14d. per unit for heating and cooking 
purposes, prov ded the current is registered on a separate meter, for 
which 1s. per quarter will be paid. 

Southampton.—The electrical engineer, having suggested a redus- 
tion of the present charges, has been directed to prepare bis es imate 
on the basis of a reduction cf charge for the trams from 23 1. to 2d., 
and to private consumers from 44d. to Ad. and Ad. to 3d. for cellar and 
back lighting. A deputation from the Commeroe of the Port Committee 
has waited upon the directors of the Telephone Oompany ayd their 
general manager (Mr. W. E. L. Gaine). The deputation having con- 
ferred with the company upon the subject of the suggested reduotion 
of their telephone charges to subscribers in the county borough of 
Southawp‘on, were intormed that the Postmaster - General was 
negotistiug for the purchase of the whole undertaking of the com- 
pany, and that under the circumstances they could not consider any 
alteration in the charges at Southampton, although it was admitted 
that at Portemouth and at two or three other places the charges were 
half of those existing at Southampton. 

Leicester.—There is a profit of £5,947 remlting from the e'eotric 
lighting und-rtaking for the half-year ending Doc. 51 last after paying 
interest on vapitel and £3 221 on account of sinking fund. The profit 
for the half-year ended June 30 last, ss reported to the Council on 
Sept. 27 last, was £2,570, making the tots! profit for the year £6,518. 
The committee have reported on the question of providing additional 
plant at the electric lighting station. The present generating capacity 
of the station is equal to 3.4(0 kw. distributed between six alternators, 
two being equal to 1,000 kw. eich and four to 350 kw. each. In 
December lasc the lcai reached 2,400 kw., necessitating the use of the 
two large machines and one small one. It is estimated that an addi- 
tional kw. will be cal'ed for next lighting season, requiring the 
use of a farther small engiae, leaving only two of the amalier type ss 
spares. This the committee contider altogether inadequate should an 
accident occur to one of the large machines, aod they have, there‘ore, 
accepted tenders for additional plant, perticnlars of which appear in 
another column. 

Duffcown.—The Town Oonncil have ad.pted a scheme for lighting 
the burgh with electricity. It is proposed vo catch the water in the 
tail race as it leaves the Fife Mills at Oracbie and use it to drive a turbine 
wheel. The flow of water there is taken to give, with a 7}‘t. fall, a 
clear 13 h. p. to 134 b. p. for the dynamo. The water would bs taken 
in wooden troughs below Orachie Bridge, and thea on the waste piece 
of ground near the railway bridge, where a hut would be constructed 
for the turbine and a small hcuse for covering the machinery. The 
whole work is not to cost more than £700. This would give an 
installation of 120 to 130 160 p. lights, and as the present require- 
ments of the burgh a:e 40 lights, 50 to 60 lights conld be supplied to 
private customers at £1 per light of 16 c.p. per year. The annual 
expenditure is estimated as follows: interest on loan of £700 at 33 per 
cent., £24. 10s. ; sinking fand at 54 per cent., £24. 10s.; water right, 
upkeep, and attention, £20 —or a total expenditure of £63. An income 
«f £60 would be got from private lighting, leaving a balance of £9 to 
be raised from the rates. This would be a saving of £30 to £40 yearly, 
as the present system costs the town from £40 to £50 per annum. The 
Council think that a provisional order would not be reqaired, as there 
would be no danger of a rival company coming into the field. 

Swindon. —The last monthly report of the electrical engineer shows 
that the number of consumers connected was 2306, as against 163 
in February of last year. The number of street lampe converted to 
date was 169, as against 126 at this time last year. e Eleotricity 
and Tramways Committee have recommended & reduction in the 
charges for electricity from March 31 as follows: Flat rate—to be 
reduced from 5d. per unit to 4d. per unit; maximum demand system— 
capital charge to be reduced from £7. 10s. to £6 per kilowatt ; power 
charges—to be reduced from 24d. per unit to 21. per unit, with 
discounts as at present, and sutject to the Oorporation reserving the 
right to charge the 4d. per unit for all current taken between 5 p.m. 
and 10 p.m. in the winter months ; street-lighting—25 per cent. larger 
lampe to be fixed as the old lamps give out, and the charges to remain 
the same as at present, excepting for arc lampe, the charge for which 
to be reduced from £17. 10a. per annum to £16. 10s. per annum ; 
meter rents—consumers to be allowed one meter for the equivalent of 
every 180 lamps connected for lighting or power, without charge, and 
for each additional meter the rents to be as at present; discounts— 
that the discounts be discontinued ; current for the tram way to be 
reduced from 2d. per unit to 2d. per cent. The report has been 
referred back. 
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London County Council —The Highway Oommittee reported on 
Tuesday that the Council on Oct. 13, 1903, sanctioned expenditure of 
£2,000 in connection with the making of surveys, the digging of trial 
holes, and the preparation of plans, specifications, estimates, etc., for 
the second portion of the Greenwich electricity generating station. 
Considerable progress had been made with this preliminary work, but 
alterations in the drawings of the buildings had had to be made in 
consequence of the Greenwich sub-station being erected independently 
of the main buildiogs, instead of as part of that work as was originally 
intended. This had necessitated some additional expenditure, and the 
sum of £2,000 above referred to was now practically expended. Ia 
view of the fact that the second portion of the Greenwich generating 
station would be required for the electrical working of the Oouncil’s 
(northern) legals and that its erection and equipment, if and when 
decided upon, would not occupy less than about 2j years, they thought 
that the remainder of the preliminary work, as regards the preparat on 
of drawings and the takivg out of quantities, should be completed 
without delay. In this connection they pointed out that the Council 
had already determined to proceed, as soon as the necessary arrange- 
ments could be made, with the reconstruction of the first section of 
the Oouncil’s (northern) tramways. In the circumetancee, therefore, 
they suggested that additional expenditure of £1,500 should be 
sanctioned for the purpose above indicated, and recommended 
accordingly. A conference will be held on March 20 between the City 
Corporation, the London Oounty Council, and the metropolitan 
borough councils with reference to the promotion of the parliamentary 
a dealing with the supply of electricity in bulk in the County of 

ndon. 


PROVISIONAL PATENTS, 1905. 


Marcu 6. 

4593. To use electric currents so as to electrolyse baths 
made of different acids for the purpose of destroying 
all vegetablo matter in wool, rags, and other fibres. 
Squire Robers, The Obeervatory, Liversecge, Yorks. 

4595, Improvements in stopping and starting hydraulic 
pumps, electrically driven or otherwise,  Thomss 
Robson Oharltou and George Herbert Traver, 11, Royal. 
arcade, Newcastle-on-Tyne. 

Improvements in electric hoist controllers, Joseph 
Gershom Childe, Hawthorn-road, Willesden Green, 
London. 

An electrical grower. 
South Ealing, London. 


MARCH 7, 

Improvements in electric light counterweight fittings. 
James McFarlane and Harold Watson, 159, St. Vincent- 
street, Glargow. 

Telephone exchanges. Frank Albert Lundquist, 
Chancery-lane, London. (Complete specification.) 

Improvements in and relating to ventilating fans. 
Orogpton and Co., Limited, and Olaud Orompton, Aro 
Works, Ohelmsford. 

An improved instrument for displaying and recording 
the wave-form of alternating electric currents or 
voltages. Crompton and Oo., Limited, and Rudolf 
Goldschmidt, Arc Works, Chelmeford. 

4731. Improvements in electric pushes or switohes for 

operating electric belis, telephones, signalling. and 
for other purposes. Cecil Snartmsn Wanabrough, 33, 
Ounnon-street, London. 

4740. Improvements in electric aro lamps. Hei bert Edward 
Angold, Birkbeck Bank-chambere, Southampton - buildings, 
Ohancery- lane, London. 

4741. Improvements relating to electrical apparatus for 
transmitting and receiving signals. Arthur Trevor 
Dawson and Ge»ge Thomas Buckham, 7, Southampton- 
buildings, Ohancery-Jane, London. 

4760, Improvements in dynamo-electric machines.  Fiiediich 
Frohlich and Rudolf Farkac, 7, Southampton-buildings, 
Chancery-lane, London. 

4763. Imprevements in electric oircuit breakers. Willi um 
Harding Scott, 47, Lincola’s-inn-fields, London. 

4780. Improvements in and relating to appliances for testing 
eloctric batteries. Henry Harris Lake, 7, Southampton- 
buildings, Ohancery-lane, London. (Nicolay Jacobsen, 
Norway. ) 

4783. Improvements in and relating to prepayment meters. 
The British Thomson-Houston Company, Limited, 83 
Cannon.street, London (The General Electric Company, 


4643. Colin Graham, 1, Little E.ling-lane, 


4700. 


4716. 65, 


4727. 


4738. 


United States.) 

4786. Arc lamp. Thomas Alfred Hearson, 22, Southampton- 
buildings, Chancery-lane, London. (Phönix Elextro- 
technische Gee. m. b. H, Germany.) (Complete speci- 
fication.) 


Marcu 8. 
4801. Improvement in obstruction removers or life-gnards 
for electric tramoars and like vehicles. Montsgue 
Brown Mountain, Godfrey Marsden Gibson, and Arthur 
Falkland Howard Head, 55, Market-street, Manchester. 
4816. An improved apparatus for detecting leaks in electric 
circuits. William Alfred Buckland, Birkbeck Bank- 
chambers, Southampton- buildings, Ohancery-lane, London. 


4827, 
4832. 


4845. 


4997. 


4878. 


4881. 


4883. 


4951. 


4967. 


4979. 


4984. 


5010. 


5013. 


5042. 
5045, 


5649, 


Improvements in trolley poles for electric tramway 
vohioles, William James Bowden and James William 
Cronkshaw, 6, Bank street, Manchester. 

Improvements in or relating to electrical fittings. 
John Dugdill, 5, John Dalton-street, Manchester. (Com- 
plete specifi ation.) 

Improvements in and pertaining to alternating-current 
motors. The Union Elektricitüte Gesellschaft, in liquida- 
tion, 27, Obancery-lane, London. (Date applied for under 
Patents Act, 1901, March 12, 1£04, being date of application 
in Germany.) (Oomplete specification.) 

Improvements in aro lamps. Philip Middleton Justice, 
55, Chancery-lane, London. (Phonix Elektrotechnische Ges. 
m. b. H., Germany.) (Complete specification. ) 

Improvements in or relating to signalling apparatus 
for use with electric railways or tramways. Amos 
Edward Barber, 165, Queen Victoria-street, London, 

Improvements in connection with the compensating 
poles of clectrical machines. Elek:rizitats Act.-Ges. 
vorm. W. Lahmeyer und Co., 47, Lincoln's-inn-fielde, London. 
(Date applied for under Patents Act, 1901, April 16, 1904, 
being date of application in Germany. (Oomplete speci- 
fication. ) 

Improvements in the field - magnet arrangements of 
altornate-current electrical machines. Elektrizitits 
Act. Ges. vorm, W. Lahmeyer und Co., 47, Lincola’s-iva- 
fields, London. (Date applied for under Patents Act, 
1901, April 30, 1904, being date of application in Germany.) 
(Complete specification.) 

Improvements in or relating to electric vapour 
apparatus, and more particularly to lamps of the 
character known as eleotrio vapour lamps, or 
meroury vapour arc lamps, or hermetically enclosed 
aro lamps, or the like. Charles Orme Bastian and 
George Oalvert, Birkteck Bank-chambers, Chaencery-lane, 
London. 

Imprevements in and relating to electric distribution 
systems and controlling apparatus therefor. The 
British Thomson- Houston Company. Limited, and Edmund 
Basil Wedmore, 85, Cannon-street, London. 

Improvements in and relating to  eleoctromagnetie 
brakes. The British Thomeon-Houston Company, Limited, 
and O. B. Larzelere, 85, Cannon.street, London. 

Improvements in or relating to central - station 
telephone systems working with a common battery. 
Isidore Bernard Birnbaum and Francis George Bell, 322, 
High Holborn, London. 


Marcu 9. 


Improvements in printing telegraph systems. Sydney 
Klliott Page, 28, New Bridge-street, London. (Frederica 
Joseph Swift, United States.) (Complete specification.) 

Improvements in electrical multiple influenoe or 
condensor machines. Oliver Imray, Birkbeck Bank- 
chambers, Scuthsmpton-buildings, Chancery-lane, London. 


(Heinrich Wommelsdcrf, Germany.) (Complete speci- 
tication. ) 
Improvements in connection with the braking @e 


ment of electric motors. William Harding Scott, 47, 
Lincoln’s-inn-fields, London. 

Improvements relating to resistance units for 
rbeostats, electric heaters, and the like. Henry Harris 
Lek, 7, Southampton-buildipgs, Chancery-lsne, London. 
(The Wirt Electric Oompapy, Incorporated, United States.) 
(Complete specification.) 

Improvements connected with the control of olectric 
otronits. Michael Chspman sni George Luther Stone, 
18, 8oathampton- buildings, Ohancery-lane, London. 

An improved receiver for use in wireless telegraphy. 
John Groeme Baleillie, Clan House, Surrey-street, Strand, 
Londor. 


MancH 10. 


Improvements in apparatus for controlling and 
operating the points of electric railways and 
tramways. Edward Oross, ''Danedin," Oxford street, 
Rotherbam, Yorks, 

Improvements in and relating to telpherage oer 
overhead electric conveyor systems and the like. 
Henry S:huster Cowx, 556, Ohester-road, Old Trafford, 
Manchester. 

Improvements in electrically-operated pianos. Joseph 
Weber, 111, Hatton-garden, Holborn, London. (Complete 
specification.) 

A low-voltage electric Nght for motor vehicles, 
Orlebar David Bruce Payne, 1, Broad.street-buildings, 
Liverpool.street, London. 

Improvements in insulators. Arthur George Bloxam, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 


lane, London. (Joseph Goffin, Belgium.) (Complete 
specification. ) 
Improvements relating to the application and 


distribution cf electric motive power, particularly 
for use in starting machinery and for similar 
purposes, George William Mascord, 27, Ohanoery-lane, 
London. 
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5061. Improvements in clastic supports for cells and 


storage batteries. Henri Tudor, 7, Southampton- 


buildings, Ohancery-lane, London. (Complete specification. ) 


$070. Improvements in cut-outs or safety devices for electric 


systems or apparatus. The British Thomson-Houston 


Company, Limited, 83, Oannon-atreet, London. (The 
General Electrio Company, United States. ) 
5073. Improvements in or connected with means for 


automatically breaking an electrie circuit in the 
event of a leakage to earth. Nalder Bros. and 
Thompson, Limited, and Arthur Frederick Harris, 
Birkbeck Bank-chambers, Southampton · buildings, Chancery- 
lane, London. 

MaRcH 11. 


5143. Improvements in olectrically-driven steering gear. 


William Horatio Harfieid and William Routledge, 4, 
South-street, Finsbury, London. 


5149. Improvements in or relating to telephone and like 


5634. 


6030. 
6104. 


8398. 
8575. 
9103. 


9377. 


9744. 


10055. 


10248. 
10249. 
10456. 
10551. 
11041, 
11470. 


11831. 


20627. 


£1455. 


5637. 


27209. 


29363. 


transmitters. Hahnemann Adolphus Cutmore, 316, 


High Holborn, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published March 80. 


1904. 

Switch point and "frog" for the overhead equipment 
of electrical traction, Bonthrone. 

Telephone systems. Parker and Adam. 

Electric contact breakers or tremblers. John Orisp 
Fuller, George Fuller, and Frederick Joseph Gordon. 

Electrically energised pendulum clocks. Granger. 

Electrical device for shifting type carriers as well as 
paper carriers for typewriters, type telegraphs, and 
the like. Benicke and Westerbeck. 

Electric igniting devices for miners’ safety lamps and 
the like. Day. (Fabrik Elektrisher Züader G. m. b. H.) 

Electric treadles or oontact makers for railway 
signalling and the like. Wood and McKenzie and 
Holland, Limited. 

Watertight covers for oelectric tumbler switches. 
General Contracts Company, Limited, and Flood. 

Supports for electric cables, hydraulic mains, and 
other conductors of power, especially suitable for 
use in mines, QCallenlder'" Oable and Construction Com- 
pany, Limited, and Ward. 

Vapour electric apparatus. 
Company.) 

Vapour electric apparatus, 
Company.) 

Electric switches. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

Arrangement of electric motors in or on electrically- 
driven vehicles, Krizik. 

Automatic electric cirouit breakers. 
Mellis. 

Poles or electrodes of electrolytic apparatus and 
the like, Atkins, 

Gas or vapour eleotrio apparatus for rectifying 
alternating electric currents and other purposes. 
Von Recklinghausen. 

Method for the electrolytic manufacture of water- 
Jackets, casings, and the like.  Bosquet. (Date 
applied for under International Convention, Feb. 10, 1904.) 

Electric time alarms.  Bromhesd. (American Bank 
Protection Company.) 

Space telegraphy. Stone. (Date applied for under Inter- 
national Oonvention, Nov. 24, 1903.) 

Space telegraphy. Stone. (Date 1 for under Inter- 
national Convention, Nov. 25, 1903.) 

Aro light electrodes. Weedon. (Date applied for under 
International Convention, Dec. 10, 1903.) 

System of electrical (distribution for railways and 
method of operating same, Hallberg. 

Electrical measuring instruments. Lake. 


Carolan, (General Electric 


Oarolan. (General Electric 


Eckstein and 


(Arcioni. ) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. reds Last price 
Commercial and Industrial.— £ £ 
Alliance Hleccrica! Oo., 5 cent. Cum. :Pref., Nos. E 28,000 l a B- xd 
Aron Electricity Meter lois Cum. Pref. Shares, 1 — 17/16-17/5a 
British Insulated aby € Cables, O d., 1-106, 000 — 3161 
6 per Pent Cane Pret., 1. 106,000 - „„ — 381.52 
——— 4, per cent. Mortgage Debentures .............. 100 — 101-104 
British Thomson-Houston Co., 44 per ce ie 1st Mort. Deb. 
Btock, Bed. icu eeu ⁵ðVö yu meezi ied eue ws 100 99-101 xd 
British use Elec. and Manut., 6 per cent. Pref., 
219,001-516,000 .......e cesse eese es so vensinesese Ren — — 903 
——C 4 per cent. Mortgage Debentur e Stock .......... 00 a 91-93 
Brash ‘ectrical Engineering, Ordinary, Nos. 1-105,7531 .. 2 ii 
—— Non. Cum., 6 per cent. EREE 9.6 9-0 „„ G9 9.0 09 9 „ 2 euo na 
—— 4 per cent. lst Debenture Stc ok.. k .. e oo 100 oo 9 -9 xd 


Name. a Last price. 
£ £ 
Oallender’s Cable, Debentures ............... 100 o 106-107 
— Ordinary TELET) *9 me 9900900090099 6 0% „%% % % 6 6 „ „ 60 0.8 5 = 11-114 
— - D per cent. Pref. .... 99909005009 0905000009209 „„ 6 6 „„ b — 54-53 
Crompton and oob—0̃, nE — 5 = 2&2 
— per cent, Debentures.................. . .. 100 — 88.88 
— Swan United, vA" Shares, 1-90,261 .......... 5 . (16 
“A” Shares, 01-017, 139 % «9 €9 c6 5 - 14-2 
— — per cent. Debentures............ eee ee eere 4,100 . ) 8691 
——— 4 per cent. Deb. Stock, Red. ................-. - 10 . 8085 
Blectric Construction, Limited, Nos. 1 to 112,100 ........ 8 I-11 
7 per cent. Cumulati ve Pref. .. € 0.8 0.0 6.0 9.9 BO 9.9 56.06 64 0-6 100 a 2 
4 per cent. Perp. 1st Mort. Deb. ......-..-.- ses. — N. 
Ferranti Limited 5 per cent. 1st Sore Deb. Stock, Red. 100 æ 90-96 
General Electric mpany (1 (1900), 5 por cone. Cum. Pref... 10 .. 94-10 
4 r cent. lst ort. Deb. 0909009 99 me 90 9-6 100 ox 91-96 
W. T. Henley's Telegraph Works, Ordinary ............ č — 1315 
44 per cent. Preference 2826860080808 088 0€ „„ OO 5 ex» S xd 
India Rub Gata Percha, um d Telegraph Works ...... 10 = 1167 d 
a u er an e ogra, or eee 9e a 8 
4 per cen 262 2 6% %%% %% %% „% „% „„ „„ *9 as 100 = 100-103 
Parker, Thos., Limited, Ordinary ................- eee — 10 — 10.10 
— Construction and tenance............— . IR . 2638 
Electric Lighting and Supply.— 
sada and Fonts; Ordin Murus pertes edes 98 8 10 Pa 18.30% 
cen Cum. Pref. „66 „ 6 „ „ 6 ce = " 
6 per cent, Cum. Seco nd Pref, 15,001-22,500 . 10 I 11-12 
55 per ce ent. Debenture Stock. Red. .........- ~ 100 . 106-107 
Bromley mier { ent) Electric m ht ht and PowerOo. .......... 5 .. 5 
4 per cent. lst Debenture Stock, Red . 100 ~ 101.1 
Brompton and Kensington, . cocsem 56 — 10-102 
—7 cent. Prefe rene 5 101.102 
Calcutta Electric GOES KO ca Ordinary, Nos. 1-60,000 — 5 = 9 91 
Nos. *e9090(090900000*600006005009009090990 5 = 65-7 
Cambridge m Suppi mpany, Ltd., £10 Ord. . 8 . 134 
Central Electric uud Bu d^ ar ae cent. Guar Deb. Stock 100 =æ 10-108 
Cross dro M 5 = 70 xd 
Mn,... 13 han ener caus 5 .. 73-84 
— 41 p cent, Cum. Prei... 6 - "L9 
— ty Undertaking,” 43 p.c. Cum. Pref., 1-40,000 5 = 15/16 5 116 
——— 40,001-20,000.. esee een htt 5 . 415 16-51 16 
——— per cent. Debenture Stock, Red. (Prov. Oerts.).. 100 103. 105 
Chelsea Electricity Sup ly eo »900009900909000000090009 one 5 = 63-71 xd 
"prt oF cent. De ntures 566 6% %% %%% „% „% 6% „ „ 66 60„ oe 100 = 109.11 
City of Lon On, 66 6% sees „ „ 8800 0008800008 08 Pv 10 a 124-Jo 
——— 6 per cent. Cumulative Pref................... — 10 . 133-14 
— 5 per cent. Debenture Stock .................. .. 100 . 
Der per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 . 103.106 
Oounty 5 don Electric Supply, Ordinary ........ eee || oum 94-10 
——— 6 per cont, Cum. Pree·e nnn. 10 — 124-1. 
~ 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 . 103-1 
— 4 per cent. 2nd Debentures Prov. Certs......... 10 .. 110-115 
9 N city Corporation, ordinant 1-50,000.. O .. ps 
— Per cen 6 % %%% „% „% „%%% 909 0.0 9-8 OS = 
een cent, First Mort. Deb —— 100 . 106-108 
Blectric Tractn. Co. of Aust., Ld. ,6 c. Cm. Pf., 1-30,000 6 . 2-24 
T S Per nak Suppl. AT i No Tid 5 86-9 
Fo estono ectric 8 y Ord. 08. 1- » *e «o ce = 
per cent, Fiat Deb. Red............ 100 ea 101.103 
Havana entricity, Limited, 15 000 1 ecce uso 10 m 94-104 
Hove Electric Lighting, Limited, Ord.. i 15,000 .......... 6 a 
Isle of Wight Elec. Lt. and Pwr., 'Ld., 44 pe. Db. Stk. Red. 100 . 101-103 
Kalgoorlie Electric Power and Lighting, Limited, 6 per 
cent. Cum. Pref., 1-190,000 ............ —. c eere ee = 11/16-13/16 
Rene nee & n OPE v Vd Ord 1 1-21 0 b 121-154 
ensington an ta and No 1,4 pee 
cent. Dehenture stock Red Do is a n æ 2NG 
Kidderminster and Dist. Hlec. Lighting and Traction, Pref. 10 92-104 
London Electric, Ordinar ss . 3 .29/16-213/16xd 
6 per cent. Pref. .................. eee eere 5 œ 526xd 
4 per cent. 1st Mortgage Debenture Stock, Eed... 100 — 99-101 
Metropolitan SOP %% % %%% %%% %%, % % EHR %% %% HH %% „%% BE ee 95 10 ap 19 el 
per oent. Mortgage Debenture Stock .... 100 .. 110-11 
per cent. Cum. Pref. ................... E 53 
per cent. M Debenture, Red. ........ - 100 . 7-99 
Midland Electric Power Dis., Ld., 44 p c. lat Mort. Deb.. 100 . 99-101 
Newcastle-upon-Tyne Electric Supply, Ordinary ......—. 6 o 10 
— 0 n ©2008 00 06 „% 6.8 O26 %% 08 08 9.0 oo 409900009 as sa 
Notting Hill Electric Ligh FC — 10 . 14-154 
aa PA. 0 Firs Mrz. Debs Nos. 1-500 (Neg.) .. 100 102-104 
Oxford Hl ; 1-96 ana $e 1, 810 co ne me 6 - 61-6 
al E cent. nb, Debenture Stock rte „ „% „ 60% „ mt. Firui 100 e €8-1 
Roy T gero on per oen 
Shares M nce Dein tures xE.ea V. CEP Sd VPE. EK E - 100 — 100-102 
Smithfield Marketa Electric 8u Ltd., Ord., 1-12,000.. 6 . 28 *4 xd 
Bou on, Ordinary ................- eee e P — - 
Bouth Metropolitan Electric Light and Power Co., Ord... 1 Ur 
— 7 per cent. 1: Dn 1 1 ise jb 
——— 44 per cent. lst Mort. Deb. ............... eO 100 .. 
—— Ditto, June, 1904 .. een Vs 
di. James's and Pall E Ordinary, 10190080 ....... 6 132.141 xd 
D Me tent «0 60 na 9.0 € 6 Q6 9.0 OO eo co 99 as as QUO aD 6 a :8 xd 
mesi] air „ %% %%% %% % „%,—%ꝗ6j 6 „„ RS ee Gu a as en 100 = 1 
. c Bu Ordinary, 8-30,007 ...... 6 . 5 1/16-5 3/16 
— — per cent. Cumulative Pret Preference, 50 ,001-80,000 5 . 54-54 
Westminster, «9 me 60 99 ne nooo 95 «m (D QUO e a 5 a 123-134 xd 
—— 6 per cent, Cum. Prei., 110,101-138,251_ = = = — 6 . 64-63 
Electric Tramways.— 
Anglo- tine, 5 per cent. Cum, Prof., 1-260, 0077 : - uo 
Permanent 6 per cent. Debenture Stock, 1888 .. 100 .. 110.1 
Auckland Elec. Trams., Ld., 5 p.c. Ist Mor. Deb. Stk., Red. 100 — 106-107 
Barcelona Tramways Limited, Ord., 1-220000 ......... 10 .. 12-121 
5 per cent. Tune Pref. Shares, 1-10, . 10 .. 93-10 
——-— 5 per cent. Deb., Red., 1-600 00. 100 .. -108 
— 4} per cent. Red. Deb. Stoll... 100 .. 85.100 
Bath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 .. 94 
—— per cent. Cum. Pref. Shares, 1 304 —— 1 * 0 11/16 
Belfast Street Tramways, Ord., 1-25, 50ͥ .................- 10 . iid 
1 and Fleetwood Tramroad .......... 22. 10 19154 
Brisbane Tramway Invest. -— Ord., 1-765000 2... 6 — li 
§ 17 cent. os. 1 75, 000 asss 65. 2 
British d Oo fumbia Electric Railway Oo., Ord. Def. ........ 100 . 105-106 
Id BREL. eoaieeusassws ves . 100 . 100-103 
. TUN vis 10 . 10-104 
—- 44 per cent. lst Mt. Debs, , Nos. 1-6,250, of £40 each 40 105.107 p 0 
i per cent. Vancouver Power Deb. ............ = 93-102 
British Hlectric Traction 1.20 T Y^ & 60 ,001-80,000 10 94-98 
——— 5 per cent. Perpetual mE — 122-124 
— 44 per cent 2n ual Dabentre *5 90 6049845909850 50 bà 100 97-99 
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— 
Name. pnr Last price, Name. pi Last price. 
£ g 8 £ 
Oldham, Aston, and Hyde Tramway, Ordinary... === 10 184 
Baut Ayros aad Belgrano Tram. Ord., 1-100, 000 5 . 33.4 '5 per cent od. Pref, ndn —— —————— 10 me. 09:93 
‘A'O per ceno, Om. Ef., 1-40. 000 TE Perth Elec. Tramways (W. A.) ö per cent. 1 Mrt. Dob. Sk. 100 = 104-107 
‘B’ per cent, Om. Pf., I. 7,500. e Öğ 08 Potteries Hleotric Traction, Ordinary 20,001-40,00 í .... 10 94 £3 
ó percent. Deb. Stock, Rede. — 100 ~ 107-109 6 per cent. Cum. Pref., 1· U, 00000 10 9 94 
Prov. Cert., all pai e 6 %% % % %% % sees %% % „%% seen es 6 „ ub 103.106 44 per cent, Debenture Stock $9 «4 (aen ia um QM 100 e 102.145 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 07.89 South Lancashire Electric Traction and Power Company 
Calcutta Tram ways, Limited, 1-102,268 ....... — 5 . 83.9 — £250,000 Ording 1 
44 per cent. lst Deb. Stock, Re. . 100 .. 106-108 — — £101,132 6 per cent. Preference annnm 1 1 
Oape Bioecoric Tramways Nos. 1-480,000 ................. 1. 114-14 — £587,170 44 per cent. Debenture Stock... 100 p. e. 100 po. 
Olty of Birmingham Tramways, 5 per cent. Oum. Pref. .. E 4-54 
per osan. te Morigage Lut T Hy pd al T 100 . 101-104 Electric Railways.— 
Oolomoo Btectric Tramways an ting, 6 percent. 1s 
Mortgage Debenture Stock, OQ. «eos» oa "A S es 1 102-104 Centra! London, Ordinary =s =e no am ao GO Qu an D aP GO GD ep e Cu N — io 1 
Cork Gieceric framways and Lightin Oo. Ordinary 19 94-10 4 per cent. Pret, ied m. eee 
pet oen . Uum., Kroi. C a . T] T) e oo 9 6 mo vo as oo Qo 99 „ an em 
— — 4 per ceat. Debentures ...................... . 100 101-102 — 1.0 Dob: 3 (Eron ei, t Certa., fully paldi: 100 E oie 
Dabifa United Tramways (1896), Oed., Nos. 1-60, 3 10 18-14 Oity and South Lon lon, Consoli wie Ordinary a a as a =o : a 00 : ^ 
5 per cent. Pret., Noe, within 1-60, 000 10 — 154-161 4 per cent. Debenture 8 00 100 - 3190]: 
—— $4 per oend. Mort. Debe., 1-5,000, Red. 100 .. 94- 6 per cent, Pref, Stock '81.2 ee - 1155 
kapaga cam aya ee i e» 1434, 9? os 99 ; 9-6 98 no ap ap mo o as am ap an 100 am 114-317 
ee coeunt. am. rer, as 9^6 an 90 no 66 99 as as as as ao & = M 5 90 , oe ee ewe me mal he Se cn co v - 
x N or osut: Me Stock .. sd Lights 5 100 108-11 Civerpool 8 8 N C A l0 PE 10-104 

Isle ot hanet ectr e 01.60.00 0 ng. per 0. b s ? ^B 9009 9 0 GU 9-0 02 PO 00 ot 6 O eO Oo GD = 

. Peet., Nos. 50,001-60,000 .... 22... ceases ae as me 5-5) xd 4 per cent. M e Debentures, Red., 1-1,700.. — . 99-101 
us dost dend. Debenture Stock .................. 100 8-82 Underground Electric MINAS of London, 5 per cent. nion 

Kid 1erminstee and District Lighting aud Traction, Pref. 8 8. Profit-sharing ne urea c urere aa new es A = 

Lsa lan Halde i Teys. (190 l). 5 per cent. Cum. Pref. ...... 10 — 101 Waterloo and Oity, Ordinary = a a m = =o = =o = = oo = — . 

1 ber sent. let Mob. Db. Rtock, Red. *"0*20060600290 00 æ 99.102 1 l h 

Madras Elec. Prams (1904), Ld.,5 per cent. Deb, atk. „Red. 100 x 329 o, eiephones.— 

Metro ol tan ec. rams., *?9 Md ees , why U * ee f T e, Pr rred =o D =o an QUO QUO GRO a» a ep we a 0 oe 1 3 
ae 9 percent. Cum. Pref.,500,001-1,000,000 ... .... 1 .. 31/22.1 3/32 manone 1 "m VVV 100 = RU 
——-— 44 percent. Deb. Stock, Red. .... ............. 100 .. 105-107 6 per cent, Cum. First Fre. 10 — 13-14 

Milwaukee Blectric Rail and Light, 5 percent. 30-yr. Cons. ——- 6 per cent. Cum. Second Pre... 10 — 12.13 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 000 ( —V— óc] 5 " 106-110 — § per cent. Nou. Oum. Third Pref. Du eee eS 5 ran -5$ 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., —— 34 per cent, Deb. Stock, Rec. 100 . 1012 

| 35000 iis os oat San aiid E ß ß 100 101-104 xd ——— 1 per cent. Deb, Stock, Rd. LITT 100 .  1C4106 
i. DPSFIRE 24 percent, Dob. 1922, 6012,00 <-s.: 100 .. 105105 4 per cent. Prov. Certi . . — .. 103-105 
New General Traction, 6 per cent. Cam. Pref., 1-10,000 and Vor saa! , n sno «nd Blanteio Dompapy . xx J) 1128 
B4,001+74,000 0 —.ſßu . = il — 6 per cent. Cum. Pref........................... 1 . 15/16-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND 


Trafic Returns for orent or lage tench 
week ecrease. open. ] 
Line, s AT 
Ending 1905 | 1904. | Week, | venen® |1904. 1905 | Ending 
F * - * x 

Aberdeen Corporation....... Mar.il| 1,052 1.05 — 12 + 5,72 191 19} May 31 
Ayr Corporation.............. zt. 175 kB | + 17 + 616 8 8 Bash | o 
Barking Corporation.......... e | 57 33 | -- 18 + 270 1:33 — Sé: 
Birkenoead Corporation ..... TES C 948 99 — 11 — 916 2333 234 | March 31 
Birmingham Corporation aet i 35) — = =< z^ xk P 
Birminghani Tramways Co. - — ET 61 6t kf 
Blackburn Corporation — - = — — 21 23 „ 25 
backpool Corporation ca 416 20 ＋ 45 + 6,178 174 | 174 1381 
Blackpool-Fleetwood Trams. e 173 215 | - 31 - 102 164 164 Dec. 31 
Bolton Corporation ......... „ 12| 1,679 1,705 25 + 5938 58 8 March 31 
Bournemouth Corporation. 8 940 905 35 2.235 10 15 104 ze 
Bradford Corporation Feb. 25 3,555 3.90 193 —29,758 77 41 = 
Brighton Corporation ... Mar. 17 747 732 | — 35 + 3,0814 9 74 „ 51 
Bristol Tramways Company . „ 10| 446 1,541 | + 142 ES 514 514 Dec. 317 
Burnley Corporation ....... 11 945 815 | + 75 — 1060 10 2 
Burton Corporation m F 3% 231 ＋ 25 mas 81 — |March 317 
Oardiff Corporation .......... eI E871 1.805 + 65 + 2,067 = GS E 
Carlisle Tramways Company. ll 140 125 — 15 — 28 a D. Dac, 31g 
Central Londun Railway..... . 7,195 7,119 | + 76 + 1.165: 6 ^ 72 di 
Aty & South London Rallway| „ 12 300% BOL fim: SS) a VOI ^| 63 eB) 
Colchester Corporation ...... s B 154 — — — 7 z 
Cork E. T. and L. Company . T - ` 414 547 12) + 35 E Pi „ 319 
Darwen Corporation * 0 207 135 26) = 65 7:23| 7-23 March 310 
Dover Corporation .......... meer 165 151 12 = 4; m n 
Dublin & Lucan Electric Ry.. | ., 10 92 95 4 mn E 7 1 Dec. 310 
Dublin U. T., electric cars... „ 10! 5.520 5,153 | + 165 1 E 17 i 875 
Dublin S. District, Electric . 2» 10 757 644 ＋ 113 „ 9 
Duadee City Tramways ..... D 790 75) | à-. 43 — 22 22 May 15 
Eas5 Ham Corporation 5" A 653 t03 | + 44) + 1,932 | 1077 | 10:75 | March 31 
Glasgow Qorporation ........ | oy 11 13.907 '2,938 | + 959 423,255^| 145 | 123 May 319 
Gloucester Corporation ...... & 8 221 — a S: 51 T T 
Halifax Corporation.......... „ 8| 2.389 2,096 | + 235| + 5315 33 301 | March ?1 
Huddersfleld Corporation 11 1.200 1.51 | + 19 + 4,282 35 35 * T 
Hull Corporation, E. 8. ie db 233 1,9953 | + 170| 411,38) 25 19 nb. 
Ilford Corporation Feb. 25 31^ 837 | + 9 a 114 = " 
Ilkeston Corporation ....... Mar. 9 105 Hb Ag — — — 
Kirkcaldy Corporation 8 192 — — 1 m = ES 
Leeds Corporation ......... „ 13 5,44 1,798 | + 657 717,141 89 13 „ 25 
Leicester Corporation ........| „ 11 1.917 — — — 74 . 
Liverpool Corporation 1 9 988 9 001 + 824) + 3,103 103 103 Dec, 319 
Liverpool Overhead Railway. „ 12 1.469 1,535 66, - 697k) 6:57 4 June 30 
London County Council ...... aec WIL 9.153 | 42,628 7118,88 46, 40 = 
Lowestoft Corporation Feb. 25 120 128 À 8 Ps Ks ih: de 
Maidstone Corporation Mar. 9 95 : — — 2 Vi 8 
Manchester Corporation „ enn 10,6 4 1,023 " 1314 = ya 
Nelson Corporation ......... VA 105 9 | + 9 Bp) March 3 
Newcastle-on-Tyne Corptn. 11 3.548 5,52 188 18 — 45 383 A T 
Newport (Mon.) Corporation.. Feb 11 45 460 — 25 + 1,393 15 de " 
Oldham Corporation  ..... Mar. 12 1,478 1,065 + 315 + 5369 311 Sy 
Portsmouth Corporation.... „ II S8] Desh PS 6S 405435 | 29 29 3] 
Reading Corporation r4 4 525 519g 6 = x 5 
ttochdaie Corporation . | 412 97 + 315 + 6,73) 44 44 319 
Rotherham Corporation ., 9 104 A45 | 4- 19 — — Mee NE T 
Salford Corporation .. ines * 13 8,871 8610 | + 231 | 825 pe E: " 
Scarborough TramwaysCo....| „ 11 T7! — — — 7i me 
Sheffield Corporation ...... „ 14) 4,536 4447 |+ 79| + 6,595 341 at „ 259 
Southampton Corvoration .. SB 775 78. |— 10 — 2,678 11 11 8 
Southend-on-Sea Corporation. 8 228 204 | + 24) + 1:609 Bib pss s 
Stockport Corporation ...... 5» owe 444 581 i+ 60 + 8,5 114 " = 
Runderland Corporation .... „ 12 1.117 1.122 | — 9| + 1597 |1951 | 18-48 3] 
Swindon Corporation ........ Dis 151 — — — 3 = 2 
Wallasev U. B. OO. 1 A 635 571 + 64) + 2,555 105 |105 31 
Warrington Corporation... i. 303 235 | + 15 587 8} * 
West Ham Corporation „ 9 108) — — = 862| — — 
Wolverhampton Corporation. „ 8 725 353 | + 372 = 74 — „ 310 


* Includes maintenance of 
Fer mile of singlo track. 


€ Include rail and team. d lncluding d 


tion. 


f Tocluding one sectioo of 
Only eight months —exzpenditure includes large special items incident 


anent way and proportion of profite pus to the tramway com 
a 


Accounts for past year. 


TRAMWAYS. 


Cost 
— Ó(————— 8 Á€— —— — Á € — per 
Receipts per | car 
Total | Passengers | Car miles Pas- Car Mile ot mile, 
receipts, carried. run, s'nger mile. | track. 

Lo CT A. & 5 8 d. 
37,931 | 9,099,715 | 794,641 |0-98 |13:02| 1,970 | 674 
14,160 | 3,201,586 | 336,049 |103 10.41 1,770 | 50 
56,0°3 | 11,327,932 | 1,519,700 |1:158| 928| 2.3835 61 
43,374 | 7,742,692 )51,48 — |109| — | 459 
211,168 | 6,169,121 | 784,443 1-52 |108 | — — 
32,021 | 2,253,991 600,757 |324 | 12:75! 2001 | 705 
94,151 | 19,895,436 | 2,188,030 |114 10.22 5,766 | 5-89 

— | 10,432,508 | 1,031,928 |100 |1010| — — 
253,150 | 44,531,439 | 6,033528 | — | — — za 
11,574 | 2,556,134 282,378 | 1€8 | 9:81| 1570 | 757 
9,937 | 2,805,277 | 334,393 | — 747 — = 
562.471 | 44,955,938 | 1,292,674a | 1-87 | 64-87 | 58,29 3570 
165.0054 19,069,513a — — — — — 
25,657 | 6,355,823 | 919,676 |100 | 695| — | 39 
12.54] 2,560,735 254,279 1°25 11°65 1.707 9-36 
11,255 | 2,871,332 | 280,901 091 | 963| 2505 | — 
6.211 $88,905 107,164 | 3°88 | 14:09 952 | 7°39 
134,643 = 8 eh ese 
55,874 | 9,084,522 | 752,814 093 11˙276 1,630 | — 
34.312 | 12,950,259 | 807,002 | u63 |10-2 zh (Be 
656,572 | 177,179,549 14,008,750 | 0-88 |1125 5,489 5 7-40d 
68,283 | 16,522,054 | 1,387,885 100 1179 2069 | 877 
65,545 | 11,893,287 | 1,582,000 |l'2 | 931| L875 | — 
87,707 | 21,065,999 | 2,218,696 |1:00 | 9:49| 3,004 5-0 
280,502 | 60,739,234 | 6,215,799 |1:10 |10-94| 5,407 | — 
— — — — | — — — 
551,484 113,057,254 11,754,883 111 10% 5,160 | 6-98 
79,252 | 10,466,726 | 86,1854 |1°82 19•30 5.110 | — « 
5.200 | 1,420,759 | 171132 | 3 | 647| L x 
185,027 | 39,715,120 | 4,059,907 | 1:1 |1094| 4.1110 
91,448 | 18.204,426 | 1,828,193 115 12.39 — - 
"P. = — € uy | — : 
5.416 925,281 | 127,458 |138 1027 — | 74^ 
2),968 | 4,914,479 | 525,840 | 1-02 |9:570| 2247 | 668 
216,309 | 56,812,049 | 4,926,085 | 0-904 10-4 7,510 | TQ 
55,874 | 9,084,522 | 752,814 | 0-946 |l1-436| 3.760 — 
62,506 | 14,848,958 | 1,433,465 |101 |1045| — | sve 
55.861 | 6,564,493 | 757,688 | 1-28 110 410 7550 
20,878 | 4,263,066 | 417,335 12:006 am dus 
pantes for term of unexpired lease. — « Train mile. 
borse traction. o 1905, A Half-year's figures 
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NOTES. 

Telephony in Canada. — The special committee 
appointed to consider the nationalisation of the Canadian 
telephone system have elected as chairman Sir W. 
Mulock, the Postmaster-General, who is in favour of public 
ownership. 


Change of Title —It is probable that the title of the 
Mechanical Engineers’ Association of the Witwatersrand 
will be altered to The Transvaal Institute of Mechanical 
Engineers,” the present designation being somewhat 
umbersome. 

Personal.— The first recipient of the John Fritz gold 
medal to be awarded by the joint committee of the four 
national American engineering societies will be Lord Kelvin. 
This honour has to be bestowed on the man most repre- 
sentative of and eminent in scientific advance in the 
engineering field. 

McMillan Memorial Fand.—We are requested to 
say that Mrs. W. G. McMillan desires to thank, in her own 
name and in the names of her children, the numerous 
friends who so kindly contributed to this fund. On account 
of their great number it is impossible for her to thank 
them individually, and she trusts, therefore, that they will 
accept this notice in acknowledgment of her gratitude for 
their generous kindness. 

Electro-Harmonic Society.— The final smoking 
concert of the season is to be held to-night in the King's 
Hall of the Holborn Restaurant, Mr. James Swinburne 
taking the chair at eight o'clock. An admirable programme 
nas been arranged to wind up the season. The vocalists 
will be Messrs. Charles Saunders and Alexander Tucker, 
and instrumental music will be provided by Mesars. Izard 
and Gatehouse and the orchestra. Recitations and sketches, 
humorous and musical, will be contributed by Messrs. 
W. G. Churcher, F. Chester, and B. Gammon. We note 
that Hcn. Secretary W. E. Lane has changed his address 
to Finsbury-pavement House, E.C. 


Effect of Radium on Rubber.—The Journal of the 
Chemical Society contains an abstract of an article by Mr. 
R. Ditmar on the action of radium rays on caoutchouc. 
The power of radium rays of penetrating caoutchouc has 
been examined by Madame Curie's radiographie method. 
A “concentrated " preparation of de Haen's radium barium 
bromide was used, but the action of this substance was 
not suffieiently powerful to induce radioactivity in the 
caoutchouc itself. The following conclusions have been 
derived from the results of the experiments of the author 
and the investigations of Madame Curie. The radium rays 
(y-rays) penetrate both crude and vuleanised rubber, but 
the former more readily than the latter, probably owing to 
its porosity. Caoutchouc itself may be rendered radio- 
active (Madame Curie). The loss of activity of caoutchouc 
in air does not take place in accordance with the law which 
usually obtains for solids. 


Maintenance of Tramway Tracks.—It seems 
likely that before long municipalities and companies 
owning electric trams will make a move in regard to 
the law concerning the maintenance of tramway tracks. 
Under the Tramways Act of 1870 the maintenance of the 
track devolves upon the tramway undertakers, which was 
equitable when animal haulage was the vogue; but with 
mechanical traction the wear from the trams is restricted 
to the rails. On the other hand, motor buses and heavy 
traffic in general cause great wear and tear to the track, 
which sometimes extends over three-fourths of the carriage- 
way. Thus electric trams are not merely subject to the 
competition of the motorcar, but have to provide a track 


D 
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for the latter to wear out, although they do not contribute 
a penny towards its upkeep. Our tramway legislation is 
of the antiquated order, and it is quite time that amend- 
ments were made to bring it into harmony with modern 
conditions. 

Manchester Section.—Following close on the heels 
of their seniors, the students of this section held a dinner— 
which is to become an annual function—at the Grand 
Hotel, Manchester, on Saturday, Mr. C. D. Taite presiding. 
The chairman congratulated the hon. secretary, Mr. A. E. 
Jepson, on the 200 per cent. increase in the membership 
roll since last year. He referred to the advantages that 
electrical students now possess as compared with one-time 
students, not merely in educational facilities, but in physical 
comfort as represented by well heated and ventilated 
workshops. Mr. E. W. Cowan also spoke in reply to a 
toast, and, dealing with the financial position of the 
industry, described how his mouth watered when he heard 
textile manufacturers in the district discuss the likelihood 
of having to refuse orders for cotton goods requiring 
delivery before July. Mr. F. O. Mills hinted that an active 
rivalry with the London Students’ Section might be of 
general benefit. The evening was enlivened by more or 
less extempore speeches and more or less good songs, and 
we understand that the youthful gathering was quiet and 
decorous—presumably for students. | 

The Underground.—In the small hours of Tuesday a 
trial trip was made on the Metropolitan Company's newly- 
electrified Inner Circle system. The little party of railway 
officials included Mr. Ellis, general manager, Mr. C. Jones, 
chief electrician, and Mr. A. Ingram, superintendent of 
carriages and rolling stock. The generating plant, train 
equipment, and carriages have already been described in 
these columns. The run was made without a hitch, the 
only stoppages occurring at South Kensington and Aldgate, 
to change on to the other line. Smoothness of running 
and good acceleration were attained. This satisfactory 
result encourages the hope that the electric trains 
will be able to perform the complete journey round the 
Inner Circle, which now occupies 70 minutes, in 50 minutes. 
The Metropolitan Company have now completed the 
electrification of their system from end to end. The 
District Railway are also understood to be ready, but have 
not yet run their trial trips. As soon as these have been 
satisfactorily accomplished the arrangements for joint 
working will come into operation, and thenceforward 
passengers will be conveyed round the Inner Circle by 
electricity alone. In fact, the Metropolitan are considering 
the running of some of the new electric trains on their 
section from South Kensington to Aldgate next week. 
Londoners are therefore likely to enjoy shortly the 
luxury of travelling on the Underground without the 
familiar smoke and fumes. o 
Entering Moving Trains.—The folly of entering a 
moving train has often been tragically exemplified on the 
steam lines, and the practice is certainly to be strongly 
deprecated in regard to the tubes, especially remember- 
ing the limited space between the platform gate and the 
wall of the tunnel. On the Central London Railway the 
other day, a newly-arrived Russian made a rush for a 
moving train just as the gate was being closed. He reached 
the gate almost at the same moment as that section of the 
train entered the tunnel, with the result that ho was 
jammed against the wall of the latter, and it appears that 
only the promptitude of the guard in applying the emër- 
gency brake saved the passenger's life. He was removed’ 
to the hospital, suffering from a wound on the back of his 
head and grazes on his legs. In consideration of the pas- 
senger’s misfortune and ignorance of the English language, 
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the company did not intend to prosecute, but owing to his 
and his friend’s persistence in asserting that the accident 
was due to the company’s carelessness, they felt compelled 
to do so. At Marlborough-street Police Court on Tuesday, 
the defendant told Mr. Denman, the magistrate, that he 
was pushed off the train, but after hearing the evidence, 
his Worship had no hesitation in rejecting the statement 
of the defendant, upon whom a fine of 40s. was inflicted. 
Incidentally Mr. Denman testified, from his own experience, 
to the great caution exercised by the company’s servants. 
Happily these occurrences have been rare on the “ tubes,” 
due to the gate system operated by the guard on each 
platform. 


Technical Journalism.—At a recent meeting of the 
American Trade Press Association, Mr. Arthur Warren, 
manager of publicity for the Allis-Chambers Company, 
delivered an interesting address entitled A Plain Talk on 
Trade Journals" Mr. Warren, who has been a fertile con- 
tributor to the Press himself, discussed the various phases 
of technical and trade journals with great frankness. 
Dealing with advertising, he distinguished between exploit- 
ing a patent soap or medicine and pushing the sales of 
machinery. In the former case the advertiser appealed to 
an unsophisticated audience as represented by the world 
in general, but in the readers of the technical Pross 
the industrial advertiser addresses a trained and expe- 
rienced audience. Mr. Warren remarked that all manu- 
facturers should realise the need of a publicity department, 
which was just as essential as a drafting-room or a factory. 
In a semi-humorous vein he deprecated the superabundance 
of the Special number, which is more in evidence on the 
other side of the Atlantic than here. Mr. Warren compli- 
mented the technical Press upon the high character and 
ability of its editors, and concluded with some suggestions 
for developing the news features of the journals. He 
recommended that members of the editorial staff should be 
allowed to circulate more freely through the shops and 
factories, making observations at first hand. Sometimes 
there were reasons for silence on the part of the manu- 
facturer, as when he was developing a new invention, but, 
Mr. Warren observed, there should be a closer touch 
between the Press and the manufacturers. 


New Publications.—The Harmsworth Encyclopæ dia 
promises to be a happy compromise between the very 
extensive works and the single-volume treatise. From the 
first three numbers which we have before us we notice that 
the work is printed in clear type, and is generously illus- 
trated with maps, diagrams, and photos. A brief perusal 
suggests that the articles, of which there are to be 50,000, 
combine conciseness and completeness. The work appears 
to embrace the complete cycle of human knowledge, and 
great attention is given to science and technology. In this 
connection the following passage from the preface is worthy 
of mention: An old encyclopedia is useless i 
the discovery of radium and the investigation of its 
properties have profoundly modified our conception of the 
universe, The whole scientific world is eagerly awaiting 
developments, new and startling facts are bound to 
come to light before we publish the articles under 
letter R, and the latest views of science, up to the moment 
of going to press, will be found embodied in our pages.” 
It will be noticed that the compilers speak confidently of 
the “new and startling facts” which are “ bound to come 
to light ” during the intervening months prior to the letter 
R being reached, but it is safe to say that if such events 
orystallise, the publishers will be as good as their word in 
including the latest information. We observe that the 
numbers before us include occurrences as recent as the 
assassination of the Grand Duke Sergius. Numerous 


experts are collaborating in the production of this work, 
which will comprise 40 fortnightly parte, published at the 
modest price of 7d. 

Milan Exhibition —We learn that the Association of 
Italian Manufacturers for the Prevention of Accidents in 
Factories will offer at the Milan Exhibition of next year 
several prizes for international competition, including the 
following: A gold medal and £330 for a new appliance for 
preventing accidents arising from contacts between primary 
and secondary windings in alternate-current transformers. 
No disturbance in the action of the transformer must arise 
in case of atmospheric discharges or abnormal increase of 
potential. A gold medal and £40 for a novel system of 
hand crane or winch fitted with a simple and practical 
contrivance to prevent the possibility of the handles revolving 
during the descent of the load. And a gold medal and £20 
for a safety appliance, to be simple, strong, and reliable, to 
atop tracks automatically on an inclined plane on the hauling 
rope snapping. The appliance must be adaptable to existing 
plant. Applications to compete must be sent in not later 
than July 31, 1905, addressed to the Presidency of the 
Association of Italian Manufacturers for the Prevention of 
Accidents in Factories, Foro Bonaparte, 61, Milan. Appli- 
ances entered for the three prizes mentioned above must 
be exhibited at the competitors expense, under such 
conditions as to allow of their being practically tested 
at the exhibition. No charge for space will be made to 
competitors who intend to exhibit their appliances, but 
applications must state the exact area needed. All inven- 
tions and appliances presented for competition remain the 
property of competitors, but the association will retain the 
drawings, models, and descriptions. Further information 
can bs obtained from the director of the association, Foro 
Bonaparte, 61, Milan. 

Radioactivity.—Prof. J. J. Thomson last Saturday 
delivered at the Royal Institution the second of his course 
of lectures upon The Electrical Properties of Radioactive 
Substances." After discussing the three types of rays 
which have become familiar, he alluded to the more 
recently discovered class, which might be called 5 rays. 
This newest kind was distinguished by want of penetrating 
power, for they could only get through a few millimetres of 
air at ordinary pressures, whereas [the y rays, which were 
unaffected by the strongest magnetic and electric fields and 
were exactly analogous to the Róntgen rays, could pass 
through in. of solid lead. Reverting to the 8 rays, Prof. 
Thomson gave an outline of the argument by which the 
volume of their particles was shown to be only one- 
thousandth of that of the hydrogen atom. These particles 
were sometimes designated negative electrons, to which the 
lecturer objected, on the ground that it at once suggested 
a positive electron, a thing of which not even the existence 
was known; he preferred the term corpuscles.” The mass 
of such corpuscles was invariable, wherein they differed 
from ions, which were charged atoms or molecules, and 
showed as many differences in mass as there were gases. 
It was while endeavouring to collect the electricity of the 
a rays, which were positively charged, and in mass were 
equal to nearly twice the hydrogen atom, that he discovered 
the new ô rays. He found that in an apparatus which should 
have indicated the presence of positive electricity, negative 
electricity was abundant, and he traced the cause of this 
down to the fact that the radioactive body employed in the 
experiment was pouring out an immense stream of particles 
which, like those of the 8 rays, were negatively charged, 
but differed in that they were comparatively slow-moving. 

Board of Trade Reorganisation. — The Com- 
mercial Committee of the House of Commons has submitted 
to the Premier a memorial on the subjeot of the Minister 
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of Commerce. This approves generally the report presented 
by the Departmental Committee last year, and expresses a 
hope that the measure will be introduced at an early date. 
The committee advocates that means shall be placed at the 
disposal of the Minister of Commerce of readily obtaining 
information and assistance from practical and experienced 
representatives of various branches of industry, and it 
considers that the Commercial Intelligence Committee of 
the Board of Trade, with some enlargement of its member- 
ship and functione, would be well adapted for this purpose. 
Other suggestions are that while the nominees of the 
Government departments for the Commercial Intelligence 
Committee shall be maintained as at present, the number 
of commercial members shall be increased from 6 to 12 
or 15; that the functions of the committee shall be 
enlarged by enabliog it to suggest measures for the 
development and improvement of our commercial relations 
at home and abroad, instead of being, as now, merely an 
advisory committee on questions submitted for its con- 
sideration; and that the committee shall hold regular 
meetings, to be presided over as far as practicable by the 
Minister of Commerce, who would thus be brought into 
direct communication with the commercial representatives 
of the committee and with the representatives of other 
Government offices. It is proposed that the committee's 
extended scope shall embrace powers to consider com- 
mercial treaties and tariffs, to organise commercial missions, 
to appoint commercial agents abroad, either resident or 
temporary, for the purpose of obtaining information, and 
to form channels of communication between the office of 
the Ministry of Commerce at home and those engaged in 
trade in any foreign country, colony, or dependency. In 
addition, suggestions are made for inter-departmental 
co-operation. 


Cantor Lectures.—The second of the series of these 
lectures was delivered by Mr. H. L. Webb at the Society 
of Arts on Monday last. It dealt with the subject the 
line. It was pointed out that in the early days of telephony 
the object to be attained was the transmission of articulate 
speech over a comparatively short distance, whether that 
distance was calculated in yards or miles; but far more was 
rapidly required, and within a few years talking over a 
thousand miles or so was not considered oxtraordinary. 
The line over which such speech was transmitted was the 
most costly part of the installation, hence from the 
commercial as well as the scientific point of view deserved 
the closest attention to be best adapted to the work it had 
to perform. The troubles to be countered were three— 
attenuation, distortion, and induction. Each of these 
was discussed in turn, and starting from the old 
telegraphic lines and views, it was shown how improve- 
ments had been effected. Iron gave place—excent 
in some out-of-the-way places—to copper and 
bronze. Hughes suggested the twisted wire and the 
necessity to get a perfectly balanced metallic circuit. Then 
Heaviside (Oliver of that ilk), with his deep mathematical 
and physical insight, suggested that inductance should be 
used to counter the evils of capacity. At first the experi- 
ments to practically carry out theory failed, but, nothing 
daunted, America, in the persons of Mr. C. J. Reed and 
especially in Dr. M. I. Papin, proved the correctness of the 
theory, and the capacity trouble became a thing of the 
past by the proper use of balancing inductance coils. The 
latter part of the lecture dealt briefly with the advance in 
raising the capacity of a 2'5in. duct from 50 pairs to 
500 pairs, or even in special cases to 1,000 pairs of 
wires, with the difficulties of laying ducts, eto, in big 
towns, and the various methods of distribution adopted. 
Quite a number of lantern slides were shown, which made 


a very effective method of driving home to the minds of 
the audience these difficulties and methods for overcoming 
the same. 


Students’ Dinner.—The success of the first dinner 
organised by the Students’ Section of the Institution of 
Electrical Engineers, which was held at the Holborn 
Restaurant on Thursday last week, augurs well for its 
annual repetition. Mr. H. D. Symons, chairman of 
the section, presided, and several leading lights 
of the profession were among those who attended 
as guests. The latter included Mr. Alexander Siemens 
(president LEE), Mr. W. H. Patchell (vice-presi- 
dent LE.E), Prof. J. Perry, F.R.S, Prof. E. Wilson, 
and Mr. W. M. Mordey (vice-president I.E.E) In these 
circumstances it is not surprising that a considerable 
amount of advice was tendered gratuitously. Nor judging 
from some remarks made by the chaírman was it altogether 
unnecessary, for it appears the muster of students on this 
occasion was far larger than is usual at their ordinary 
meetings. The advantage to be derived from regular 
attendance of these meetings and the free inter- 
change of opinions generally was, of course, pointed 
out, while the excellence of papers recently con- 
tributed for discussion was aptly referred to as 
proof of the ability of those who presumably aspire to 
great things in later life. The gist of the speeches may be 
summed up in a single sentence : ‘There is plenty of room 
at the top of the ladder.” Competition is only felt by 
those who crowd round its foot and fail to ascend when 
given an equal chance. Prof. Perry would have his pupils 
aim above the target, as the Japanese are doing. It fell to 
Mr. Mordey to respond to the last toast, The Guests.” 
He remembered a conversation which took place during the 
pioneering days of the electrical industry, when, referring 
to the output of a certain machine, he expressed the value 
in amperes and volts. Athen prominent engineer, to whom 
bis remarks had been addressed, interrupted with the 
request that he (Mr. Mordey) should state in intelligible 
language how much copper wire the machine in question 
was capable of heating. If they considered the crude 
units and limited knowledge of those days, they would 
wonder, not that so little, but so much had been practically 
accomplished by such men as Henry Wilde, and others. 
Some good songs added considerably to the enjoyment of 
the after-dinner proceedings. 

Electric Railway Operation.—At a recent meeting 
of the New York Electrical Society, Mr. Herbert H. 
Vreeland, president of the New York City Railway Com- 
pany, delivered an address entitled ‘Electric Railway 
Operation in a Great City," in which he took occasion to 
deprecate the tendency of electrical engineers to indulge in 
costly experiments upon systems in actual operation, as 
though they were laboratory apparatus. The lecturer 
emphasised the necessity of the electrical engineer learning 
the practical conditions which must govern the successful 
application of his knowledge. The distance between the 
engineer and the claim agent or the auditor seemed remote 
until it appeared that the engineer's device, by ite great 
intricacy or delicacy of construction in the hands of a not 
over-intelligent motorman, had involved the company in a 
disastrous accident, or, on the other hand, until the device 
had been tested, and its economic results written down in 
the auditor's cold figures, to elicit from the general manager 
the verdict that it is too costly. Mr. Vreeland remarked 
that the electrical engineer generally learned his business in 
some great establishment largely devoted to experiment, 
where the gross earnings of an ordinary street railroad were 
written off the books in a single month for fruitless investi- 
gation, and where he was provided almost superfluously 
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with the tools of his trade, with the result that when he 
came to handle street railway work it was sometimes 
difficult for him to realise that in the ranning of a car there 
is no time for repairs, and that no device, however generally 
useful, can be employed on a street car which, if it falls out 
of gear, requires the car to be stabled before it can be repaired. 
Another point to which he alluded was that no industry 
can afford to spend more than a certain fixed proportion of 
its earnings upon improvements. The expert, whether 
electrical engineer or other specialist, is rarely willing, the 
lecturer stated, to concede this condition of thinge, and was 
apt to become dismayed when he discovered that the funds 
available for improving appliances were strictly limited. In 
conclusion, the lecturer observed that if the electrical engi- 
neer expected to become successful commercially, he must 
adapt science to practical requirements instead of entering 
for constant innovations. We assume Mr. Vreeland's 
meaning to be that the engineer must contrive to strike 
the happy medium between a craze for novelty and the 
retention of the obselete. 


Royal Meteorological Society.—An interesting 
exhibition of meteorological instruments arranged by this 
society was held last week in the library of the Institution 
of Civil Engineers, The development of recording instru- 
ments was well illustrated, as also the methods adopted for 
ascertaining the meteorological conditions in the upper air. 
The instruments used by Mr. J. Glaisher, F.R.S, in his 
famous balloon ascents for the British Association, 1862-66, 
Mr. W. H. Dines's kites and meteorograph used by him at 
Ctinan, and Mr. W. S. Bruce's camera and meteorograph 
used with kites in the Scottish Antarctic expedition were 
to be seen. The thermometers, anemometers, and sunshine 
recorders used on board the “Discovery” in the recent 
national Antarctic expedition were also exhibited, as well 
as a number of beautiful watercolour drawings of sky and 
cloud effects in the Antarctic regions made by Dr. E A. 
Wilson. M. Richard, of Paris, showed a collection of most 
of bis noted self-recording instruments, and Mr. Halliwell, 
of Southport, exhibited his new rain-gauges, anemometers, 
and evaporation tank. The Royal Meteorological Society 
arranged in a railed-off enclosure a typical climatological 
station. The Meteorological Council also showed in position 
the photographic barograph and the Beckley aelf-recording 
rain- gauge which were recently in use at the Fort 
William observatory. Many other instruments were 
shown, besides a large collection of photographs, records, 
drawinge, maps, etc., illustrating meteorological phenomena. 
At a meeting of the society on the 15th inst., the presi- 
dent, Mr. Richard Bentley, delivered an address on The 
Growth of Instrumental Meteorology." After briefly 
touching on the historic and non-instrumental era of 
meteorology, he spoke of the seven great weapons of 
meteorology—the thermometer, and of later years the 
heliograph, for temperature ; the hygrometer and rain-gaugo 
for moisture; the barometer for pressure; and the anemo- 
meter and kite for the study of the upper air; and of the great 
foundation of instrumental meteorology laid by Galileo, 
Torricelli, Wren, and Hooke. The president, in dwelling 
upon our indebtedness to Italy in science (as well as in art) 
from Galileo to Marconi, pointed out that the theory of 
rainfall was correctly enunciated as early as the beginning 
of the fourteenth century by Dante. He also dwelt on the 
great services rendered to the community by meteorologists, 
largely by volunteers at their own expense, and referred to 
the close observation kept by rain-gauges on the steadily 
diminishing water supply of the country, by anemometers 
protecting the traffic over some of our lofty and more 
exposed railway viaducts, by the use of the barometer for 
storm warnings and for the safety of miners in our pits, 


THE ELECTRICAL ENGINEER, MARCH 24, 1905 . 


and by the heliograph with relation to the ripening of 
fruits and crops. The lecturer concluded by emphasising 
the importance of meteorology to the community in 
general, and appealed for greater assistance from the 
Government. 

Another Tesla Patent.— We have received a copy of 
the judgment delivered in the United States Circuit Court 
in the case of the Westinghouse Company against the 
National Electrical Company, which had reference to the 
patents of May 1, 1888, for the Telsa polyphase system 
The plaintiffs contended that these patents were infringed 
by the defendants’ synchronous motor and alternating- 
current polyphase generator. The defendants contended 
that Tesla's invention was the rotating field mode of 
operation, and that this was limited to a self-starting 
motor so operated; that their own synchronous motor 
with direct-current excitation was not covered by the 
Tesla patents, being simply a reversed two-phase al'er- 
nating-current dynamo of a prior type used as a gene- 
rator; and that the claims in the Tesla patents which 
introduced ‘direct - current excitation producing syn- 
chronous operation” must be limited to such use after 


‘the motor is started by the Tesla means and method and 


brought up to speed. The Court held that if the invention 
could be so limited the defendants escaped infringement ; 
on the other hand, if it could not, the claims of the patents 
were broad enough to reach the defendant’s method of 
operation. Reviewing the Tesla discovery, the Court defined 
it as a method to produce in the poly phase rotating field 
motor, the “whirling field of force,’ and employment thereof 
was obtainable with or without direct-current excitation of 
the armature or secondary element. The fact that its use 
produced a self starting motor without the aid of such 
excitation could not alone serve to limit the invention to 
that effect. The theory advanced of the obliteration of the 
alternating-current magnetisation by that of the direct 
current of the secondary element of the motor was not 
material, as the Tesla invention was unquestionably intro» 
duced in the operation of the defendante’ motor, and the 
structure was within the patent description. The Court, 
therefore, held that the defendants’ synchronous motor 
structure and operation are within the generic invention 
covered by the claims of two of the fundamental Tesla 
patents; that the invention is utilised in the defendants, 
motor operation, notwithstanding the introduction of 
direct-current excitation to make it synchronous in lieu of 
the full realisation of the revolving field effect for self- 
starting; that such supplemental aid does not escape 
infringement with or without advantage in such aseocia- 
tion; and that in any view the combination patents 
referred to are not limited to after-effect of direct-current 
excitation, but apply to the defendants’ combination. , 
Judgment was therefore entered for the plaintiffs, the 
decree restraining the defendants from infringing the 
Tesla patents. 


Electricity Supply in  London.—The London 
County Council have just issued from their statistical 
department some analytical returns of the electric supply 
undertakings in London for the year 1903.4. The figures 
are rather late in publication, but the information given ia 
of great interest to engineers, There were at the time of 
obtaining the returns 16 local authorities and 135 companies 
having powers under the Electric Lighting Acts, but of 
these the Council of Bethnal Green had not its scheme at 
work, and the St. Marylebone urdertaking was still being 
supplied through the Metropolitan Electric Supply Com- 
pany. Stoke Newington, another of the borough councils, 
obtained its supply in bulk from the Hackney Borough 
Council. The areas of the supply allotted to the com- 
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panies are described in the report, which clearly indicates 
the districts where there is competition. The table 
drawn up with this object shows that at Ber- 
‘mondeey, and also in Newington, a company is in 
competition with a local authority, and that in 
11 other areas there are two companies in competition 
with each other. In comparing the returns made for com- 
panies and local authorities, it must be remembered that 
as a rule the local authorities make no charge for meters. 
The first table of prices shows the relative charges for 
private supply and for public lighting. Here at once there 
is evidence that when the local authority is the undertaker, 
the amount of street-lighting which is done electrically is 
much more than when the undertaker is a company. For 
instance, 25 per cent. of the total units sold by the local 
authorities and 18 per cent. of the net income are 
attributable to public lighting, while the average figures 
for the company are only 4 per cent. of the units sold and 
2 per cent. of the net income. From other tables it is 
seen from the average returns that the local authorities 
supply at much nearer the cost of production than do the 
companies. This ie, of course, what might be expected, as 
the companies are now, as a rule, paying good dividends, 
while the municipal undertakings have only to meet 
interest and sinking fund charges on their loans. 
These average ‘8d. per unit, whereas the interest and 
dividends paid by the companies average 1 81d. It is 
interesting to note, however, that after these charges have 
been met the surplus available for the repayment of capital 
or for depreciation is 78d. per unit for the local authori- 
ties and ‘49d. for the companies. The return as to the 
allocation of charges when local authorities work dust 
deatructors in conjanction with their generating station is 
interesting. The equivalent charge per unit generated for 
steam supplied from the refuse destructor is the factor 
which determines the advantage or otherwise of the 
combination. This charge is as low as 2d. for Bermondsey 
and 25d. for Woolwich. It increases to ‘6d. for Hackney 
and ‘Sd. per Stepney, where an advantage may still be 
claimed. But at Shoreditch the charge now averages as 
high as 1 99d. per unit generated, whereas the total cost of 
the units produced from the steam station in the borough is 
only 1:819d. It would seem from this that the scale of 
charges between the two departments at Shoreditch needs 
to be revised. The following figures show how far ahead 
of the local authorities the London companies still are in 
respect of the amount of electricity supplied. In the year 
under review the companies sold 85,941,921 units, against 
27,963,137 by the local authorities. The following addi- 
tional particulars are also of interest: total capital raised 
by local authorities, £2,995,051; by companies, 
£11,815,101; revenue — local authorities, £400,668 ; 
companies, £1,498,717; expenditure — local authorities, 
£216,816; companies, £716,927 ; interest and dividends 
paid—local authorities, £93,019; companies, £646,834; 
average price obtained for private supply—local authorities, 
359d. per unit; companies, 434d. The detailed figures 
of costs are exceedingly valuable for reference, but are too 
voluminous for individual comment. 


Engineering Standards Committee.—We have 
received a copy of Report No. 11, which is devoted to 
flat-bottomed railway rails. It ís provided that the rails 
shall be composed of from 55 to ‘5 per cent. of carbon, 
and from 7 to 1 per cent. of manganese, while the propor- 
tions of silicon, phosphorus, and sulphur shall not exceed 
10, 07, and 07 respectively. The manufacturer shall 
furnish carbon and phosphorus determinations of each 
cast, and a complete chemical analysis, representing the 
average of the other elements contained in the steel, 
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shall be given for esch rolling. Such complete analysis 
shall be made from drillings taken from the rail or 
tensile test piece or pieces, and when the rolling exoeeds 
200 tons an additional complete analyais shall be made for 
each 200 tons. A margin of 4 per cent. under to 34 per 
cent. above the specified weight, and Jin. above or below 
the stated length, is allowed. The general dimensions 
of standard raila range from Section No. 20, with height 
of rail 24in., width of head 13in., and the nominal weight 
in pounds per yard corresponding to the number of the 
section, to Section No. 100, with height of rail 53in., width 
of head 23in., and the nominal weight in pounds per yard 
corresponding to the number of the section. The accom- 
panyiog diagram represents Section No. 85. The sections 
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of rail shall be accurately rolled to their respective tem- 
plates, two sets of which, internal and external, shall, if 
required, be supplied to the purchaser. Raila are to be 
supplied for switches and crossings when so ordered, and 
such rails are to be of the required lengths, and cut from 
sound rails. For the impact test a piece of rail shall be 
selected from each cast. From this a piece 5ft. long, which 
may be taken from a crop end, shall be placed in a 
horizontal position, with the head uppermost, on two iron 
or steel supports resting un solid foundations, the upper 
surfaces of the supports being curved to a radius of 
din. The test shall comprise one blow, delivered 
midway between the bearings, from a falling weight or 
tup, the striking face of which shall be curved to a 
radius of not more than Sin. The weight of tup, span of 
test piece between centres of bearings, and height of drop 
for the various sections extend from 5Scwt., 3ft. and 8ft. 
respectively for the 20lb. section to 20cwt., 34{t. and 30ft. 
respectively for the 100lb. section. If any rail shows 
fracture under this test, the entire cast from which it wa3 
selected shall be rejected. The steel, placed in a testing 
machine of approved pattern, is to show an ultimate 
tensile strength equivalent to not less than 40 toas per 
square inch. Other matters dealt with include rails of 
special length for matching in curved line, branding, con- 
ditions of inspection, etc. A complete set of diagrams 
supplements the report, the price of which is 10s. 6d. 
Report No. 19 (price 5s.) deals with the temperature experi- 
ments on field coils of electrical machines carried out at the 
National Physical Laboratory. An abstract of the paper on 
this subject presented to the Institation of Electrical Engi- 
neers by Mr. E. H. Rayner, who condacted the experiments 
under Dr. Glazebrook's direction, appeared in our last 
week's issue, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP. 
(Continued from page 367.) 
Two-Circuit Armatures with more than One Pair of Inductors 
per Commutator Section. 

In all the examples of two-circuit windings so far 
discussed only two inductors per commutator section 
have been shown, but in many cases, especially for 
small machines, we may have many more. 

This fact should, however, in no way lead to con- 
fusion, for the general laws of the winding are the 
same; only for each inductor we substitute a group, 
for each pazr of inductors, a coil. 

To show how this may be done, Fig. 20 has been 
modified from Fig. 14. 

We assume that in place of 18 inductors there are 
72, but still only nine commutator sections. In place 
of the simple connection 2 to 7 we get, as shown, a 
coil of four turns linking up groups 2 and 7, passing 
thence, on the one hand, vd a commutator section to 
group 12, and, on the other, to group 15, exactly as 
in Fig. 14. 


FIG, 20. 


It follows, then, that in arranging any winding, the 
number of commutator sections is first determined and 
the winding arranged as if for a number of inductors 
equal to twice this number of sections: each of these 
inductors is then considered as split up to form a 
group until the total number given by the electro- 
motive force formula is obtained. 

It is obvious that the number of inductors must be 
both a multiple of the number of the commutator 
sections, and also, in the case of slotted armatures, a 
multiple of the number of slots. 


General Deductions. 

I. Two-circuit simplex drum windings are those 
in which all the inductors are connected, so that they 
form between the brushes /veo paths only in parallel, 
no matter what be the number of poles. 

2. This result is achieved by proceeding continually 
in one direction around the armature, with the end 
connections such that inductors lying in nearly similar 
positions under the various poles are connected imme- 
diately in series. 

3. In order that the winding may close properly, it 
should obey the formula 

(0-5 t2, 
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where w is the total number of inductors on the 


armature ; 
p the total number of poles; and 
y the mean number-pitch being a whole number. 


If y is an even number, the number-pitches must be 


taken alternately y+1 and y- 1. 


4. The total number of inductors must be a multiple 


of the number of commutator sections, and also, in the 
case of slotted armatures, of the number of slots. 


s. However many poles the machine may have, two 


brushes only are essential; but, if desirable, there may 
be as many brushes as poles, without alteration of the 


winding. 


6. On account of the shape of any section of such 


a development as Fig. 15, two-circuit windings are 
frequently called wave windings in contradistinction to 
those of the multiple-circuit type, which are called lap 
windings. 


This nomenclature, however, is again apt 
to be misleading, on account of the fact that some 


armatures may have more than one pair of inductors 


per section. Thus in Fig. 14 inductors 1 and 6 might 


form a complete coil of many turns whose end con- 


nections, however, would be arranged substantially 


according to the same system as explained on this page. 


7. The same notation is used for these as for 
multiple-circuit armatures. Thus Fig. 19 will be 
described as a two-circuit four-pole drum, in which 


w= 22 
2477 
J'37 5. 


The winding is simplex and re-entrant, and therefore 
denoted by the symbol o. 


Former-Winding of Two-Circuit Armatures. 

Former-winding may be applied to drum arma- 
tures of this class, just as well as to multiple-circuit 
windings. 

Thus in Fig. 20. if groups 2 and 7 lie in open 
slots, the coil shown would in all probability be wound 
apart from the armature, taped, and then slipped into 
position. 

The Same Armature as Multiple and as Two-Circuit. 

It is clear that exactly the same coils might be 
used for a two-circuit as for a multiple-circuit arma- 
ture, the end connections only being different. 

Take, for instance, the armature of which Fig. 20 
shows a portion. 

There are nine coils, each of four turns, forming 
18 groups of four inductors, each arranged in 18 slots 
with nine commutator sections. 

If this armature is arranged as a two-circuit wind- 
ing, the beginning of coil 2 to 7 is joined to group 
No. 15, and the end of this same coil to No. 12, and 
so on. 

This armature wil give, in a certain field, at a 
certain speed an electromotive force = V, and will 
carry without undue heating a current of C amperes. 

If, on the other hand, we arrange it for a multiple- 
circuit winding, the coils will be the same, but the 
end of the coil just connected to group 12 will now 
be joined to the beginning of group 4, while that 
previously connected to group 15 will now be joined 
to the last inductor of group No. 5, and so on. 


Ba TS: 
Under these conditions the armature will give - volts, 
2 


and at the same current density as before 2 C amperes, 
with the same field and at the same speed. This 
interchangeability is most useful to remember where 
many outputs are required from standard armatures ; 
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and in getting out new patterns of armature discs 
we should always bear in mind that, while any even 
number of inductors may be used for a simple multiple- 
circuit winding, the same is not true for two-circuit 
armatures. 

It is well, therefore, in designing the disc to keep 
in view the possibility of having to use it for a 
two-circuit winding. This, in the case of four-pole 
machines, often resolves itself into having a com- 
mutator with an odd number of sections, and a 
number of slots to suit. 

Similar peculiarities immediately apparent in practice 
are proper to every number of poles, as shown by the 
formula. <A multiple-circuit winding is, except so far 
as the actual pitch is concerned, independent of the 
number of poles; but a two-circuit winding is depen- 
dent upon the number of poles, not onlv for its pitch, 
but for the number of inductors possible. 


(To be continued. ) 


NEW LOCOMOTIVES ON THE VALTELLINA 
RAILWAY. 
(Concluded from page 2063.) 


ELECTRICAL EQUIPMENT. 


Each group of motors is provided with a primary switch. 
The two switches are mounted on à common frame in the 
centre of the driver's cabin. They are of the piston type 
(Fig. 12), and are actuated throughout by means of com- 
pressed air. In the act of switching in, the plate carrying 
the contast rods is raised by compressed air admitted 
through the starting valve of the pneumatic or master 
controller. The break occurs at two contacts per phase. 
The motors can be reversed only when the primary switch 
is open, by turning the plate carrying the contact rods 
through an are of 60deg. Two pistons are provided for this 
purpose, being connected with the revereing valve of the 


Fia. 12. —High-Jension Switch. 


master controller. According as the one or other piston is 
connected with the com pressed-air reservoir or to atmosphere, 
the plate assumes one or other position. 

The electrical controller serves to switch the two double 
motors in cascade or separate connection. Figs. 6.7 and 
15 show the construction of this apparatus. It will be seen 
that the contact brushes through which the different con- 
nections are made, are carried by a shaft capable of move- 


of this shaft is a double-acting piston which works in an 
air-cylinder. The upper and smaller surface of this piston 
is open permanently to the compressed-air supply, so that 
the apparatus is usually held in the lower position, the 
motors being then in cascade. But when the corresponding 
lever of the pneumatic controller is set over to the full- 
apeed position, compressed air ie admitted through the 


Fic. 135, — Electrical Controller. 


speed regulating valve into the lower part of the cylinder, 
whereupon the shaft is forced upwards, due to the under 
surface of the piston being the larger. Thus the motors 
are put in separate connection. Since, however, the corre- 
sponding lever of the pneumatie controller can be moved 
only when the starting lever is in the off position, the 
motor controller cannot, of course, be operated except with 
the current off. 

Each set of motors is further provided with a liquid 
starting rheostat. This consists essentially of a vessel 
having two compartments, the upper of which contains 
three groups of rheostat plates. These plates are olear 
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Fic. 14, —Section through Liquid Rheostat. 


of the water when the motors are cut out. The resistance 
is inserted by admitting compressed air into the second 
chamber, so as to force the water up through the opening 
provided until it reaches the plates. The plate surface in 
contact with the water increases with the volume of air 
admitted until the resistance is reduced to its minimum, 
whereupon a short-circuiting device is operated auto- 
matically. Referring to Fig. 14, it will be seen that the 


ment in a vertical direction, Attached to tbe lower end] chamber containing the rbeostat plates is provided with an 


404. 
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extension which dips into the water-tank. It is through 
the lower end of this extension that the water is forced up 
by the compressed air. The system of valves by means 
of which the supply of compressed air to the rheostat can 
be regulated is contained in a separate compartment, as 
also the ball-cock which acts upon the valves. The former 
will be described in detail later on. The chamber in which 
the rheostat plates are suspended is situated between the 
above-mentioned compartments, and the plates themselves 
differ in length and shape. The plates belonging to the 
three phases are arranged alternately and insulated from 
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Fic 15. — View of Liquid Rheostat, showiny Cooling Pipes and 
Short-Circuiting Device. 


each other by means of porcelain insulators. A system of 
ribbed pipes which range out on either side of the tank, as 
shown in Fig. 15, serves to cool the water which has been 
heated in starting up. The rheostats are placed one at 
either end of the locomotive, ample provision being made 
for ventilating through the casing, as shown in Fig. 1, 
. 155. 
: The arrangement of the regulating valves is shown in 
Fig. 16. The regulation is effected through the differential 
action of an electromagnet in the secondary circuit of the 
motors, as well as by the pressure due to the volume of 
compressed air admitted through the corresponding valve 


ad a 


— — — 


the armature of the electromagnet, f, does not exert any 
pressure through its support, 9, since no current is flowing 
in the secondary circuit of the motor. When there is no 
air pressure in the chamber C, the valve H is opened by 
the spring R, and the piston D raised, so that the water- 
tank is connected with the atmosphere through the channel 
F, valve H, and channel E. The valves L, N,, and R are 
held closed by the corresponding springs. The pipe A 
connects the system with the starting valve, while pipe B 
connects it with the regulating valve of the pneumatic 


Fic. 17.—Maximum Current Relay. 


controller. When the starting lever of the controller is 
put over to the first position, compressed airis admitted 
through the regulating valve into the pipe A and space C, 
The resultant pressure ‘suffices to force down the piston D, 
and with it the valve H, thereby cutting off the water-tank 
from connection with the atmosphere. It is insufficient, 
however, to open the valve N against the counter-thrust of 
the spring S. Hence the rheostat is not yet switched in. By 
moving the starting lever further forward the regulating 
valve is also brought into action, thus admitting a certain 
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Fig. 16. —Sectious through Rheostat Regulating Valves. 


of the pneumatic controller. This pressure may, of course, 
be varied by admitting more or less compressed air, so that 
each position of the starting lever of the pneumatic con- 
troller corresponds to a certain starting current. The action 
of the system of valves may be explained with the aid of 
Fig. 16. The lever arm, M, attached to the shaft, b, is 
moved by the ball float in the water rheostat. If the level 
of the water in the plate chamber of the rheostat be low, 
the lever arm of the float will rest in the position indicated 
by the dotted lines and hold the valve T open, so that the 
water-tank of the rheostat is open to the space, W, below the 
smaller diaphragm. The valves P and N are closed by a 
spring ; the two diaphragms are in their normal position ; 


volume of compressed air through the pipe B into the 
space, Q, between the two diaphragms. The upper 
diaphragm possessing the larger surface is consequently 
forced upwards, thus raising the valve N from its seat. 
Meanwhile, the valve P remains closed. The compressed 
air now passes through the valve N from the space C 
into the space W, and thence into the water-tank through 
the valve T, which has been opened by the lever connected 
with the float. Due to this action the water is raised into 
contact with the rheostat plates, and a current commences 
to flow in the secondary half of the motor, causing the 
armature of the electromagnet to be more and more 
attracted, until with the increasing current it exerts 80 


THE ELECTRICAL ENGINEER, MARCH 24, 1905 


405 


— 


much pressure on the upper diaphragm that the latter is 
forced back. This, of course, tends also to close the valve N, 
and the volame of air admitted is lessened, until finally the 
diaphragm is forced so far back as to open the valve P, where- 
upon the compressed air escapes from the space W into the 
atmosphere. The current now decreases, since the water rises 
at a slower rate or maintains the same level, and consequently 
the pull of the electromagnet is weakened, the diaphragm 
again bulging outwards. Valve P is closed, valve N opened 
wider and wider, thereby again admitting compressed air 
to the rheostat. In this manner the water ultimately 
attains a level at which the arm, M, of the float falls back 
and the valve T is closed. The compressed air in the 
space W then expande, driving the piston V forward 
against the counter pressure of two powerful springs, and 
so short-circuits the three brushes, Y, through the contact 
piece, X, of the short-circuiter. When the starting lever 
of the pneumatic controller is reversed to cut the motor 
out, the state of the rheostat is not altered so long as com- 
pressed air is only released from the space, Q, between the 
differential diaphragms through the regulating valve and 
pipe B. Not until the starting valve connecte the 
pipe and space C with the atmosphere does its 
action begin. The compressed air remaining in the 
space W then closes the valve N, and opens 
simultaneously the valve N,, through which the air 
has an outlet. A relatively slight decrease of the air 
pressure acting on the piston V causes the latter to be 
forced back by the springs, and thus open the short- 
circuiting device. The piston D and valve H are 
simultaneously acted upon by their springs and the com. 
pressed air, being forced upwards. This establishes a con- 
nection between the water-tank and space E, consequently 
also with the atmosphere aud chamber containing the 
rheostat plates, thus causing the water to sink rapidly. 
Should air escape due to leakage when the rheostat is 
switched in, the lever arm of the float raises the small 
valve, R, in valve T, causing the latter to be raised in 
turn, so that compressed air is admitted to compensate for 
the loss. 

Referring back to Fig. 7, p. 262, it will be seen that an 
automatic relay is connected in the air-pipe from the start- 
ing lever of the pneumatic controller to the rheostat 
governor. The function of the device is to cut the 
motors out of circuit in case of overload. It is designed 
to release the compressed air from the rheostat, and 
so cause thie to be cut out. Its action may be 
explained with the aid of Fig. 17. The device consists 
essentially of an electromagnet, A, excited by the earthed 
phase of the main circuit. Should the current reach its 
maximum, the lever, B, attracted by this electromagnet, 
opens a valve, ©, and thereby establishes connection 
between the rheostat chamber and atmosphere. A time 
limit is imposed on the action of switching out by the oil 
dash-pot, D, which retards the movement of the lever B 
in proportion as the overload current is smaller or greater. 
Under normal conditions the pipe, E, from the pueumatio 
controller is open to the pipe, H, leading to the rheostat, 
through the valve F, which is raised by the spring, G. The 


space, J, above the diaphragm, K, is open to the atmosphere, 


whereas the space, L, below the diaphragm receives com- 
pressed air through the small inlet, M. Hence the 
diaphragm is forced upwards, and closes the valve N. 
The spring, O, opposes the pull of the electromagnet. As this 
pull increases with the square of the distance of the armature, 
and consequently the electromagnet would draw the lever up 
too quickly, the arm, P, is introduced, due to which the 
electromagnet can only come into play when its pull is 
sufficient to contract the spring, R. Then the valve C is 
opened by the arm, P, and the space below the diaphragm 
is connected to atmosphere through the opening, S. This 
causes the diaphragm to bulge downwards, opening the 
valve N, while the pipe, H, leading to the rheostat is con- 
nected through to the space J, and therefore to atmosphere. 
The compressed air in the pipe E also closes the valve F, 
so that no more air is admitted. When the rheostat is 
switched out of circuit, the lever and dash-pot arrange- 
ment returns to ite original position, due to the action of 
the springs, as the current drops. However, the com- 
pressed air must be released from the pipe E before the 


rheostat can be inserted again, as otherwise the valve F 
remains closed—that is to say, when the relay has operated, 
the driver must put the starting lever over to the off posi- 
tion before he can start up again. The relay can be set to 
operate with any overload by adjusting a spring at the 
end of the lever P. 

Referring once more to Fig. 7, it will be seen that an 
operating valve is provided in each of the pipes from the 
starting valve of the pneumatic controller to the primary 
switches. This valve serves a double purpose. In the first 
place, it ensures a quick make and break of the switch, and, 
secondly, delays the break so as to allow time for the 
rheostat to be switched out first. In switching in, a certain 
pressure is necessary to raise the valve against the opposin 
thrust of a spring, and this pressure must first of all 
accumulate in the pipe. When the valve is ultimately 
raised, the compressed air is admitted suddenly under the 
piston of the primary switch, and the make is instantaneous. 
In switching out, the air is released simultaneously from 
the pipes of the rheostat and primary switcb, but while 
the rheostat is at once cut out, the pipe leading to the 
primary switch must exhaust to a certain degree before the 
valve can return against the reduced pressure and so 
re-establish direct connection between the piston cylinder 
and atmosphere. When the return does take place, the 
sudden reduction of pressure causes an instantaneous 
break. | 

On referring to the diagram of electrical connections 
(Fig. 6), it will be seen that provision is made for two small 
transformers. Of these, however, one only has been 
installed at present, as it is desired to find out whether 
one transformer and one air-compressor will suffice for 
actual requirements in practice. The 5-kw. transformer is 
of the oil-cooled type and transforms current from 3,000 
to 110 volts, at which latter pressure the driving motor of 
the air-compressor is supplied. This motor is coupled 
direct to the compressor, which runs at a speed of 430 
revolutions per minute. The compressed air is conveyed 
to the air reservoirs through a non-return valve and an 
oil separator. Two such reservoirs are provided, both 
carried on the roof of the locomotive. One of these 
supplies compressed air for the electrical apparatue, while 
the other serves the Westinghouse brakes. The com- 
pressor motor is controlled by means of an automatio 
switeb, which is operated by the pressure in the reser- 


voirs, being closed or opened according as the 
pressure is reduced or increased above six atmo- 
spheres. This switch is fitted with carbon contacts, 


and the interruption of each phase occurs at two points. 
When the pressure in the air reservoirs exceeds a certain 
limit, a diaphragm admits compressed air to a piston work- 
ing in a cylinder. The counter-thrust of a coiled spring is 
thereby overcome, and the carbon contacts ara raised. On 
the other hand, when the pressure in the reservoirs ie 
reduced the diaphragm releases the air from under the 
piston, which the spring then drives back, and the carbon 
contacts close the circuit. A three-pole hand switch is 
provided for emergency use. There is also a small hand 
pump installed, which enables the air reservoirs to be filled 
independently of the electrical equipment. 

Each end of the driver's cabia is provided with a volt- 
meter, an ammeter, and a manometer. The signal whistle 
is operated by compressed air, as likewise the sand sprinklers. 
Hand brakes and automatic Westinghouse brakes are fitted 
to the locomotives. These act only on the six driving 
wheels, there being two brake blocks to each wheel, one at 
either side. Two of the new locomotives are equipped as 
described in the foregoing, but the third differs in that 
metal resistances have been fitted experimentally instead 
of liquid rheostats. This departure has necessitated, of 
course, the use of a modified form of pneumatic controller 
and different apparatus for regulating the resistance. In 
other respects the equipment of the third locomotive 
resembles that of the other two. 

The modified form of pneumatic controller is shown in 
Fig. 18. As ia the case of the type previously described, 
levers are provided to operate the valves connected with 
the reversing gear and motor controller respectively. More- 
over, the action of these valves is the same for both types. 
But whereas in the former a starting lever was also pro- 
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vided, this is substituted in the modified controller by a | from the pneumatic controller through a chain and sprocket 


hand-wheel which operates a pneumatic starting valve, and | wheels. 


at the same time regulates the resistance mechanically. 


When this shaft is turned the resistance is cut 
out in sections until the last position is reached, at which 


This hand-wheel is mounted loosely on to the vertical | the secondary terminals of the motors are short-circuited. 


shaft of the apparatus. It drives the outer cylinder, 
which is free to rotate within certain limits, through 
the medium of toothed gearing contained in the bor, G, 
and it also drives the shaft. hen the wheel is turned, 
the outer cylinder first revolves and operates in its turn 


EE: 


Fie. 18, — Pneumatic Controller on Locomotive fitted wlth Metal 
Rheostats, Valtellina Railway. 


N 
"M 
Mae ot em 
4 


|n 


. x yi 2 la 
y 7 B Kr be 
4 . 27 VE 1 — M ig $ "LEM. IW 
d n STIL» S . £— z : bu . UR! + 
7 e : YA FE — = «Ty me E") a 
CM 7 , t - £e tm qp S eO. 
i FETE Y NW Š S P 


a e 


t- fies gi op 
ä . 


~ = Da . 
E . 4 
= 


the starting valve, thus admitting compressed air to the 
rimary switches. The outer cylinder is not capable of 
arther movement in a forward direction, but now that 
the starting valve has been opened the shaft of the appa- 
ratus, which was previously stationary, is free to rotate, 
whereby the resistance switch is actuated through chain 
gearing and the individual units successively cut out until 
the whole resistance is short-circuited. The resistance 
regulators belonging to both sets of motors are moved 
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Fig, 19. Regulator for Metal Kheostat. 


simultaneously. For the rest the two controllers are inter- 
connected in the same way as those of the type first 
described, while similar means are employed to minimise 
the possibility of mistakes by the driver. 

The regulating apparatus (Fig. 19) for the starting 
rheostats consists of six rings of contacts insulated from 
each other, and connected to the secondary terminals of 
the motors on one side and with the individual sections 
of resistance on the other. The knives which engage with 
the contact jaws are carried by a vertical shaft actuated 


There are two rheostate, one at either end of the locomo- 
tive. Each (Fig. 20) is built up of a number of units 
composed of German-silver strip. The regulation is 
effected in steps, and it is noteworthy that each position 
of the starting gear no longer corresponds to a constant 
current, as in the case of the locomotives previously 
described, but to a certain step, and tbe driver must keep 
an eye on the ammeter and regulate constantly, in order 
to keep the current within the desired limits. 

An automatic relay similar to that in the other locomotives 
ie provided to cut the resistances out in case of overload. 
For this purpose an air-cylinder, C (Fig. 19), in which a 
double-acting piston works, is mounted on the top cover of 
the regulating switch. The movement of the piston is 
transmitted through a worm shaft and toothed wheel to 
the vertical shaft of the switch. One end of the cylinder 
is connected with the starting valve of the pneumatic con- 
troller, and the other end with the automatic relay. Under 
normal conditions the pressure on the two sides of the 
piston is equa!, and the shaft of the regulator can be moved 
freely. But when the relay operates it releases air from 
one side, and the excess pressure on the other side then 


Fig. 20. —Metal Starting Rheostat. 


causes the switch to be opened. At the same time the 
hand-wheel of the pneumatic controller is brought back to 
the off position, due to the connection through a chain and 
sprocket wheels. In order to prevent injury to tbe driver, 
the hand-wheel is of the smooth disc type. 

It remains to add that the three locomotives were deli 
vered in the spring of last year, and are used for hauling 
both passenger and goods trains. "They have, so far, given 
complete satisfaction. It is noteworthy in this connection 
that the first of the trio continued in service for & month 
before it was withdrawn for a day's overhauling. All three 
locomotives are now in regular service, and haul passenger 
trains of 250 tons and freight trains of 400 tons total 
weight. They were thoroughly tested during their trial 
runs, and proved to meet all requirements. 


[It will be admitted that these locomotives mark a great 
advance in railway work, and are a triumph of which 
Messrs. Ganz and Co. may be justly proud. We would 
remind our readers that Messrs. Bruce Peebles and Co., 
Limited, Edinburgh, are the firm’s worthy representatives 
in this country, at all times prepared to undertake similar 
work.—Ep, E. E.] 


THE MOTORCAR SHOWS. 


e —— 


Visitors to the automobile exhibitions held at Olympia 
and at the Agricultural Hall cannot fail to have been 
impressed not only by the growth in the size of the 
shows, but by the interest now taken in such exhibitions 
by the general public. Those interested in electrically- 
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propelled vehicles will also have realised that although 
those cars exhibited were fairly representative of the types 
now in use, they were comparatively few in number, and 
that among those to be seen structural improvements were 
more numerous than electrical, and in some instances were 
the only changes found to be desirable. The use of electric 
cars is still limited, and must necessarily be so as long as 
the distance they are able to run and the speed 
at which they can travel is restricted by the limited 
capabilities of even the improved accumulators now 
obtainable. The weight of these cars and their operating 
cost is not less than double that of cars propelled by other 
means, but there is a sufficient demand for these vehicles 
by people who are indifferent to such considerations, and 
who attach more importance to quietness of running and 
freedom from vibration, together with other advantages 
inseparable from electric cars, to encourage their construc- 
tion and gradual improvement by the few firms engaged 
in their manufacture. 

The Silvertown Company’s chassis, exhibited by Messrs. 
W. and F. Thorn, is an example of excellent work and is 
well arranged. It is equipped with two series-wound 
totally enclosed motors, one driving the rear wheels 
through a live axle and single-reduction gearing, and the 
other the front wheels through similar gearing. Universal 
joints inside spherical steering heads are required to 
enable the power to be transmitted to the front 


The Silvertown Chassis. 


wheels, when they take up angalar positions for steering. 
The weight of the cells and motors is well distributed, and 
it is claimed that by driving all four wheels the tendency 
to skid on slippery road surfaces is very much reduced. 
The controller is arranged across the front of the frame, 
and is in a protected and yet very accessible position. 
There are eight forward running positions, five for braking 
and five for reversing. Recuperation is not attempted, and 
it is reasonably claimed that for town running such pro- 
vision is of little use, gradients usually being few and slight. 
When changing from series to parallel positions, the circuit 
is opened on a carbon circuit breaker, and flashing at the 
controller contacts is prevented. There is also a connec- 
tion between the foot-brake pedal and the circuit breaker, 
so arranged that when slightly depressed for a momentary 
check of the car it may be opened and closed again without 
returning the controller to the neutral position. If, how- 
ever, the pedal is sufficiently depressed to apply the brakes 
then the circuit is broken, and remains open until the con- 
troller is returned to the neutral position for restarting. 
The arrangement provides some protection against unskilled 
driving, and should be useful for traffic running. The 
complete car exhibited is provided with a very handsome 
brougham body seating four persons, with a canopy top 
extending over a roomy front seat for an additional passenger 
besides the driver. Various types of cells are employed, 
and a running distance of 35 miles on level roads with a 
single charge is guaranteed. 

The cars exhibited by the Kriéger Electric Carriage 


Syndicate, Limited, have undergone little change, and they 
are similar to those which may be frequently seen in use 
in London, and which may be recognised by their distinc- 
tive method of driving the front wheels. The front or 
steering wheels are each independently driven by a two- 
pole shunt-wound motor supported on a swi arm, the 
point of attachment of which is coincident with that of the 
pivoted wheel axle. The motors are suspended from laminated 
aprings fixed at their inner ends, and an easy drive is 
obtained with diminution of shocks at starting and stopping 
and of the stresses set up in the gearing. A pinion on 
each motor spindle gears into an internally toothed ring on 
the road wheel, and with this single-reduction gear there can 
be little lossin transmission. The motors are entirely enclosed, 
but provision is made for easy examination of the commu- 
tators and brushes. The arrangement of the controller 
provides for electric braking and for recuperation when 
descending gradients at high or low speeds, or when the 
cells are connected in two groups in parallel or all in series. 
Mechanical brakes are also provided, acting on drums on 
the rear road wheels. Fulmen cells are employed ; they are 
44 in number, and their capacity is 204 ampere-hours. The 
weight of the car with landaulet body to seat four persons 
is about 30cwt., and a distance of from 40 to 50 miles may 
be run on one charge. " 

The Ekstromer Accumulator Company exhibited a two- 
seated car provided with a battery of 48 cells having a 
capacity of 240 ampere-hours, The weight of the cells in 
their containing crates is 14owt., and the weight of the 
car complete is 30cwt. The motor and gear shafts are 
hung below the centre of the car, and the pinion on the 
motor shaft gears into & spur wheel on the differential gear 
and side chain pinion spindles. The second stage of the 
gear reduction is through the side chains to the sprockets 
on the rear road wheels. Strong claims are made as to the 
capabilities of the cells, and tests by independent autho- 
rities have shown the watt-hours of discharge per pound of 
cell to be about 14. The car exhibited has run a distance 
of about 3,000 miles, and the cells have been in use nine 
months, It has been run from London to Bath, a distance 
of 108 miles, on one charge, the volts at the commence- 
ment and finish of the run being 108 and 92 respectively. 
The average speed was 134 miles per hour. Observations 
taken during a run from Portsmouth to London, on 
unfavourable road surfaces and over a more hilly course, 
showed the watt-hours per pound of cell to be 159. The 
average speed daring this run was slightly over 10 miles 
per hour. Information as to the longevity of the cells is 
not yet available. 

The Mors Company, who are agents for the Compagnie 
Francaise de Voitures Eleotromobiles, exhibit an electric 
brougham propelled by a single motor hung from the 
forward iid of the frame, driving the rear road wheels 
through a propeller shaft and bevel gearing. The motor is 
construc with two fields and two armatures, which 
arrangement permits of four speeds without altering 
battery connections, the cells being always in series. The 
controller provides for the four forward ruaning speeds, 
one reverse, and electric braking. Other electric vehicles 
were exhibited possessing features of interest, among which 
were those of the Electromobile Company, which we hope 
to refer to in another issue. 

Considerable interest attaches to the exhibits of those 
firms engaged in the manufacture of the variety of auxiliary 
parts required for the different electrical ignition systems 
for petrol motorcar engines. The use of these parte in very 
large numbers has stimulated invention, and has resulted in 
considerable improvement in design and construction for 
particular requirements. 

We are unable to now refer to more than a few of the 
numerous exhibitors of these very necessary accessories, 
but among those who are well known to manufacturers and 
owners of automobiles are Messrs. Peto and Radford, Van 
Raden and Co., United Motor Industries, Limited, J. Lacoste 
and Co., John C. Fuller and Son, etc. A great variety of 
accumulators, dry cells, and primary batteries for ignition 
purposes are shown, and among these attention may be 
directed to Messrs. Van Raden’s woven glass accumulators. 
These have been manufactured for some years, and have 
acquired a high reputation for use with motorcars. They 
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differ from other types of accumulators in that the carrier 
of the active material is not made entirely of lead, but is 
formed of a grid in which lead wires are interwoven as a 
warp thread, with extremely fine elastic glass wool as a 
weft. The material is pressed into these woven gride, and 
is very securely held. The plates, before being assembled, 
are enveloped in a sheet of spun glass. By this means good 
insulation is obtained, and the plates receive support over 
their whole area. The spun glass is extremely porous, 
and the plates may be arranged close together without 
liability of short-circuiting and the internal resistance of 
the cell is reduced. 

Induction coils of various sizes and of rectangular 
external form are shown, fitted with the well-known 
Carpentier trembler. Single coils, or groups of two, three, 
and four coils in single cases, are arranged for engines 
having from one to eight cylinders, and they are uniformly 
well finished. The Hospitalier-Carpentier manograph or 
indicator for high-speed engines, which is now receiving 
considerable attention, is exhibited. 

There are a few exhibits of primary cells for ignition 
purposes, and the ‘“Primol” Syndicate have produced a 
bichromate battery of simple construction which appears 
to possess advantages. The cells are arranged in boxes 
three in seriee, and the electrodes are carbon and zinc. 
The cells are hermetically sealed, and & neutralising agent 
is added to the electrolyte to prevent the evolution of gas. 


themselves satisfactory. The Simms-Bosch and Eisemann 
magnetos are of more compact desiga, and are more 
commonly used at present. | 

The Kennedy Motor Company show their Simplex 
ignition plug, in which a magnetically-operated contact 
breaker is employed to cause a rapid make and break or 
trembler action at contact points in the combustion chamber 
of the engine cylinder. It ia used with an accumulator 
and a contact breaker of the usual form in circuit, and 
subject to freedom of action when hot, and when some 
attention is given to lubrication should prove a satisfactory 
method of ignition. With multi-cylinder engines ita appli- 
cation would be more costly than the usual high-tension 
coil and accumulator system of ignition. 

An interesting application of Messrs. Crompton's electric 
pyrometers may have been observed by some of those who 
inspected the Clarkeon steam omnibuses at the Olympia 
show. It is there applied to indicate the temperature of 
the steam as it leaves the generator on its way to the 
engine, and to enable the driver to keep the degree of 
superheat of the steam within predetermined limite. Such 
an instrument is of value to steam-car constructors, and 
Messrs. Crompton have supplied us with particulars of its 
construction and application to steam cars and of its use 
for various other purposes. They have paid particular 
attention to strength of construction and to so designing 
the indicating instrament that it shall be capable of with- 


When the cells are not in use they must be inverted in 
order that the zincs shall not be immersed, but attention 
has been paid to easy withdrawal of the cell-box without 
disconnecting wires, sliding contacte being used. The cells 
are of small dimensions, are much lighter than accumu- 
lators, and renewal of the electrolyte after 1,000 miles 
running is easily done. The zincs may be used for the 
equivalent of à running distance of 6,000 miles, and are 
then simply replaced at very small cost. The weight of 
the three cells in their containing case for car purposes is 
5lb., and for motor cycles 3lb. 

Magneto-electric ignition is becoming much more 
commonly employed; and the arrangement of magaetos to 
work with induction coils, or with the induction coil or its 
equivalent included in the magnoto, enables sparking plugs 
to be used at the motor cylinders instead of the more 
complicated mechanical contact gear hitherto required with 
the low-tension current from the magneto used without the 
induction coil. Space will not permit a description of these 
machines, but it may be stated that while they fulfil the 
electrical requirements satisfactorily, some of them aro 
either of too delicate contruction to be durable, or have 
parts which require some attention, and which are not 
likely to receive it, since they are, in some instances, cased 
in and out of sight. The magnetos used on the Albion and on 
the Lanchester cars respectively of the high and low tension 
types are of simple and substantial design, and have proved 
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standing the vibration it is“ subjected to on motor vehicles. 
The indicating instrument may be fixed in a suitable posi- 
tion for easy observation by the driver, and it has a clearly- 
divided scale 5łin. long. For other applications a larger 
scale is used, and in the types more commonly used it is 
suitable for temperature ranges of 200deg. to 800deg. or 
1,000deg. F., or for higher temperature ranges of from 
400deg. to 1,100deg. C. We hope to more fully describe 
these instruments later, but it is interesting to record their 
application for steam-car purposes. 


THE METROPOLITAN RAILWAY COMPANY'S 
ELECTRIC TRAINS. 


Above we reproduce a photograph of one of the electric 
trains delivered by the British Westinghouse Company 
to the Metropolitan Railway. The full details of the elec- 
tric equipment appear in our description of the electrifica- 
tion of this line. The photograph shows more clearly than 
ouc previous illustration the general appearance of the 
electric trains which are now running regularly on the 
Baker-street to Uxbridge section of this line. We need 
only add that the comforts of the new rolling-stock pro- 
pelled by electricity are much appreciated by the public 
living in the Uxbridge district. 
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TRAMWAYS PERMANENT-WAY CONSTRUCTION | but never found one rail in the least hollow. My objection 


AND MAINTENANCE.* 
BY JAMES LORD, A. M. I. C. E. 


_ This subject is one which has been considerably debated 
in all ita bearings during the last 15 years, and it may 
seem at first sight that nothing new can be advanced ; 
such I venture to suggest is not the case, and the matter 
is still full of interest after 15 years’ experience. I pro- 
pose this evening not to take up time by enumerating and 
discussing the various systems of construction which have 
been practised in the past and many which are still being 
installed, but to give you the results of my own practice 
and experience extending over a period of 21 years, in the 
hope that the advocates for the various systems or methods 
opposed to those adopted by me will give their knowledge 
on this, in order to render my introduction of the subject 
of more value to the profession generally. 

I have had an experience in the construction and repair- 
ing of municipal tramways for horse, steam, and electric 
cars at Bolton, Accrington, Blackburn, and Halifax. Since 
electric traction came to the front it has caused many 
alterations in the construction of the permanent way, owing 
to the cara being heavier and travelling at a greater speed. 
In the days of the horse cars the track was not of so great 
moment as at present. The concrete was generally laid 
first, the rails then laid with fishplates only at the joints 
and packed afterwards with a mixture of sand and cemen 
and these have been known to stand without any repairs 
for many years. Steam traction was next introduced, and 
this was much more destructive to the permanent way than 
horse care, but not, in my opinion, to such a serious extent 
as the present electric cars, owing to the above reasons, 
and the weight being distributed over a longer area of 
track, as, in most cases, there were two bogies to each car 
and one to the engine. 

During the time I was working as assistant under other 
engineers, four in number, each had a particular fancy for 
the lines being laid by one of the following methods—viz. : 
(1) that the concrete be laid first, the metals afterwards, 
and packed up; (2) that the concrete be laid first, the 
metals to be put on whilst the same was wet (this I con- 
sider a dirty and very unsatisfactory way); (3) that the 
rails be packed up on blocks, crowed, and the concrete be 
put in afterwards. 

In Halifax, tramways were first laid in the year 1897 
for the purpose of running electric cars, and up to the 
commencement of the year 1900 (the time I was appointed 
engineer) there had been some 12 miles laid. On these 
the concrete was laid first, then the metals afterwards, 
packed up with chippings and cement. The rails were of 
the girder pattern and weighed about 95lb. per running 
yard, with fishplates 24in. long, weighing 46lb. per pair, 
and soleplates 24in. by Sin. by iin, weighing 41lb., 
bolted to the bottom flange of the rail without being 
anchored down. 

Since the year 1900 I have used girder raila weighing 
96lb. per yard, with fishplates 25in. long, weighing 7olb. 
per pair, and anchored down at the joints with Howard 
Cooper's patent joint, 24in. long, with six rivets into the 
bottom flange of each rail. This joint block is simply 
& piece of rail turned the opposite way and the two flanges 
riveted together. I have also used an intermediate anchor 
(either one similar to those at the joints, or what is known 
as the Ames Crosta Bulldog anchor block). As to price 
of these anchors, there is very little difference. am 
strongly of opinion that is better to lay the metals first and 
the concrete afterwards, and this practice I always carry 
out. I place the metals on wooden blocks packed up with 
wedges to the exact level, at intervals of about 9ft. apart, 
then the line is crowed, afterwards the concrete is packed 
under the metals and the remainder of the track to the level 
of the bottom flange of the rail ; after this has stood for two 
days the wooden blocks are taken out and the holes filled 
in with voncrete, and the following day the whole of the 
erevices under the metals are run in with a mixture of sand 
and cement (1 to 1). I have had several of the lines tested, 
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one intermediate anchor, whereas the 60ft. ra 


to packing is that men do not pack equally, and this leaves 
the rail slack in places, which, with the vibration of the 
cars, causes the setts to lift; and, further, when the concrete 
is laid first it does not give such an even surface for the 
paving unless it is skimmed over afterwards, which adds 
to ae expense, and, in my opinion, is not so satisfactory 
a job. 

Since the year 1900 I have laid about 36 miles of track, 
and have used rails 60ft., 45ft., and a few 35ft. long, but 
much prefer the 45ft. lengths, for the following reasons— 
viz.: they are much more readily handled, especially in 
narrow and steep roads such as exist in Halifax; secondly, 
there is not the same danger that occurs with the longer 
rail, the latter very often acquiring a permanent set or 
hogback by sagging with its own weight, therefore the 45ft. 
rail is better to pave to and it is much easier to curve. It 
is true that in the 60ft. rails we have less joints to contend 
with, which also means less electrical resistance, but to 
counteract the cost of the joints the 45ft. rail ir d requires 

ought to 
have two to each rail, or we find the rail will not sit perfectly 
solid. The rail used in Halifax is 7in. deep, with a bottom 
flange 7in. wide and with a tread 2in. wide, groove 1jin. 
wide and lin. deep, manufactured to the following 
specification : 

Weght—No extra weight over 1 per cent. per lineal 
yard above the specified weight will be paid for, or no rail 
weighing more than 1 per cent. per lineal yard less will 

accepted; 85 per cent. at least of the rails shall be 45ft. 
long, the remaining 15 per cent. may be cut from longer 
lengths with defective ends, to lengths as follows: 5 per 
cent., 40ft.; 5 per cent, 55ft.; and 5 per cent., 30ft. No 
variation exceeding lin. will be allowed in the respective 
lengths of the rail. The ends of each rail to be perfectly 
square, smooth, free from all burrs and other defects, each 
rail to be coated with boiled oil whilst hot. 

Analysis.—The chemical proportions in the bloom shall 
conform to the following: the quantity of carbon shall be 
52 to 45 per cent.; silicon not to be more than 06 per 
cent.; phosphorus not to be more than ‘09 per cent.; 
sulphur not to be more than ‘085 per cent. The blooms 
are to be free from defects of any kind and regular in 
quantity. The only metals of which they shall consist 
shall be iron and manganese, with a bare trace of copper. 
The engineer shall bave power to have samples of the 
steel from time to time analysed by a chemist, and should 
these analyses not prove satisfactory, the expense must be 
borne by the contraotor. 

Quantity and Test, —The rails shall te perfectly straight, 
free from cracks, burrs, blisters, and other flaws, and of 
uniform section throughout. They shall show, when 
broken, a clear, close, and homogeneous fracture. Their 
ends shall be sawn off perfectly square and machined. "The 
ingots shall be cast of such a size as to leave, when rolled 
into the finished rail or rails, a crop of at least 1ft. 6in. in 
length at each end, which shall be afterwards cut off. A 
piece of rail 5ft long will be taken from each blowing and 
placed on solid bearings, 3ft. 6in. apart, aud the solid 
bearings shall be fixed on a solid cast-iron block weighing 
not less than five tons and be well bedded thereon. In 
order that the rails of that blowing may pass, the test 
piece shall stand the following test: (1) By & weight of 
1, 120lb. falling in proper guides upon the centre of each 
sample from a height of 10ft. 


When at the first blow the set shall not exceed 3in. ...) Sample not 
When at the second blow the set shall not exceed Ijin. } to be cracked 
When at the third blow the set rail reversed............ or broken. 


(2) By a weight of 1, 120lb. falling in proper guides upon 
the centre of each sample four times from a height of 20fr., 
without sample breaking. Every rail shall bestamped with 
a mark which shall distinguish the blowing of which it 
formed part. All holes shall be drilled according to 
drawing. and shall be true and square through the rail. 
Fishplates.—The fishplates shall be rolled from the same 
uality of steel in all respects as that specified for the rails. 
hey shall be capable of being bent, when cold, round a 
bar 4in. in diameter without fracture. It will be noted in 
the above specification that the percentage of carbon is 
somewhat lower than in many engineers’ specifications, my 
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reason being that having so many rails to bend on account 
of the number of curves, we have less breakages than we 
should have with a higher carbon. The writer has used 
rails 105lb. to the yard on sharp curves with lin. groove. 
The engineer must be very careful in the gauging of the 
rails, or it is a great strain on the wheels of the cars. 
The gauge on curves should be slightly less, varied 
according to the sharpness of the curve. I have used both 
manganese and crucible cast-steel points and crossings, and 
think the former has a longer life, I have not had any 
experience in manganese steel-hardened renewable centre 
pieces, but I do not see any great advantage in them. I 
use 8ft. 6in. points with 5ft. tongues and 4ft. crossings, 
except on very sharp curves, then it is n to use 
shorter ones ; but the writer would advise that the length 
of each tongue should be 6in. longer than the wheel base 
of the car, so that the trailing wheels would be on the 
tongue before the leaders leave, and then the strain is not 
so severe. I believe in a fair number of tierods, especially 
if wood pavement is to be used, or the expansion of the 
blocks is liable to put the track out of gauge. 
Concrete.—The mixture I use is five parts of broken 
gritatone, one of clean sharp sand, and one of best Portland 
cement, turned over twice dry, then turned twice after 
water has been added. Formerly the whole of the tracks 
in Halifax were paved with local stone setts 6in. deep, but 
now I use nothing but granite or wood, except on the very 
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surface with granite. This work has proved very satis- 
factory up to the present. Of course, I may say it is not 
so perfect as would have been the case had new rails been 
used, owing, as above stated, to the joints being done and 
the rails hogbacked, but the road is not a very busy one 
and will last for years to come. The life of local setts on 
basy thoroughfares was certainly not more than three or 
four years, those next to the rail wearing down quite 3in. 
in that time. I have had little or no repairs as yet on 
tracks that have been anchored down. It is advisable to 
use anchors oftener on curves than on the straight, as the 
rail does not sit so well. The wear and tear on the metals 
in Halifax is very great owing to the steep gradiente, which 
necessitate the constant, use of the slipper brake. 

I think it is essential that every engineer having under 
his control the construction and maintenance of permanent 
way should have possession of an emery rail grinder. The 
one in use at Halifax is, I think, up to the present unique, 
it being the only one of its kind so complete. It was 
built by Messrs. Ames Crosta and Co., sanitary engineers, 
Nottingham, specially for Halifax, and is fitted up with an 
electric motor so that it can travel and work from the over- 
head wire. It is also fitted with a 12-h.p. petrol motor and 
can travel and grind from this, if the overhead equipment 
is cut off, or in case of construction where the same has 
not been completed. The machine is fitted up with a com- 
plete set of drilling apparatus for drilling longitudinally 
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steep gradients (those steeper than 1 in 10), and even then 
I use granite for the 18in. margins. The whole of the pave- 
ment is run in or grouted with pitch on the level roads 
to the top of the sette, but in gradients the top lin. is 

uted in cement. If this is not done, the pitch runs in 
hot weather and is liable to run down the tread of the rail, 
which is dangerous for traffic. I laid in 1900 about half 
a mile of track on longitudinal sleepers, 10in. by 4in. 
creosoted redwood ; it is less rigid, and therefore better 
for the rolling-stock. "These sleepers were embedded in 
concrete, and the metals screwed down with coach screws 
at intervals of 4ft. 6in., but my difficulty has been to keep 
the setts level with the rails, owing to the slight vibration 
that takes place. If it were not necessary to keep the 
Surface of the road in good condition for vehicular traffic, 
the writer would much prefer tbe lines to be laid on 
timber. The whole of our lines which were laid and were 
packed up from the concrete have gone badly at the joints 
and the setts are continually lifting and droppiug, owing 
to the bumping of tho cars on the jointe, and these linea 
have constantly to be repacked and repaved. In fact, one 
line about one mile in length which was filled in with tar 
macadam I had taken up last year, and found some of the 
joints down quite lin. In relaying this track I welded 
the whole of the joints on the Thermit process (cutting off 
the bad ends of the rail and putting in short pieces), and 
anchored the rails at the joints and centres and paved the 


and vertically, or, if required, at any angle, which is ver 
useful and can be run from either motor (Fig. 1). I think 
it will be admitted that all tramways ought to have been 
laid to one standard gauge. The question arises, What 
should that standard have been? At present there is a large 
percentage of 4ft. 83in., then comes 4ft., and lastly 3ft. 6in. 

One of the points apart from the purely mechanical 
wear and tear of the tramways which requires the attention 
of the permanent-way constructor is that of the bonding 
of the rails, or other means adopted for reducing the 
electrical resistance of the rails as a return for the current, 
and it is self-evident that the nearer we get to a continuous 
rail, the better will be the conductivity and the less danger 
of electrolysis due to stray current to gas, water, and other 
metal pipes. It is clear that the welded joint approaches 
the nearest to the ideal solid way return. I have had some 
tests made of the electrical resistance of Thermit welding 
and otherwise, with the following resulte : 


Ohms, 
1. Taking a solid rail 8ft. long as a standard resistance ...... 000067 
2. With Thermit welded joint, without bonds, same length.. 000078 
3. With Thermit welded joint, with one bond... - )'000067 
4. Fishplates, sole- plate, and two bonds, newly constructed... 000078 
5. Fishplate, sole.plate, and two bonds, after two years ..... ‘000095 


The welded joint has a considerable value mechanicaliy b 
giving increased strength to the track. In proof of this 
may mention that I have made a number of teste and in all 
instances the rail has broken and not the joint. 


— 


The lay-out of the curves is an important item in the 
maintenance account, as will be gathered from the following 
instance: I had a curve with a radius of 30ft., the wheei 
base of the car was 5ft. 6in.; this curve never lasted a 
longer period than six months, but some 2} years ago this 
was altered to a 45ft. radius, and it is little worse to-day. 
On many of the curves which are 35ft. radius I have to 
put in a new check rail at intervals of about nine months. 

It was my intention to have treated this subject with 
more detail, but remembering that the paper has been 
written mainly for discussion by the profession, who have 
& practical acquaintance with the various points of tram- 
way construction, I have confined myself principally to 
my own experience and practice, in the hope that various 
other systems will be brought out and detailed in the 
discussion to follow. 


ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 


The Select Committee of the House of Lords presided 
over by Lord Camperdown commenced on the 16th inst. 
to consider the above Bill. Eight other Bills have been 
also referred to this committee for consideration, and, in 
view of the fact that these are more or less in competition 
the one with the other, it has been decided that the evidence 
on all shall be heard before any decision is come to. These 
other Bills are as follows: (2) the East London and Lower 
Thames Electric Power Bill; (3) the Charing Cross and 
Strand Electricity Supply Corporation Bill; (4) the City of 
London Electric Lighting Companies’ Bill ; (5) the Metro- 
politan Electric Supply Company’s Bill for Acton district ; 
(6) the Metropolitan Electric Supply Company’s Various 
Powers Bill; (7) the North Metropolitan Electric Power 
Bill; (8) the Central Electric Sapply Bill; (9) the County 
of London Electric Sapply Bill. 

The first day was devoted to receiving the various 
petitions against the first-named Power Bill, and to the 
consideration by the committee of the procedure. After 
considerable discussion the Chairman announced that they 
would hear first the evidence on the Administrative County 
of London Bill by itself. 

On Friday, March 17, the case for this Bill was opened 
by the Hon. J. D. FITZGERALD, who explained the scope of 
the proposed undertaking. He said that the company was 
seeking incorporation in order to supply electrical energy 
for power por poses in the county of London and in certain 
districts of the counties of Middlesex, Surrey, Essex, and 
Kent. [This area is shown on the map reproduced on 
next page.] It was proposed to establish three large gene- 
rating stations at Greenwich, West Ham, and Falham, on 
the banks of the Thames, in positions suitable for getting 
cheap supplies of coal and a practically unlimited supply of 
water for condensing purposes. It was intended to generate 
from these stations electricity at a very low cost, and to 
supply power to the companies and local authorities 
der existing, and to other persons if they wished 
to o it. The area of supply was to be divided 
into the industrial district and the western, or non- 
industrial, district. London was the only large industrial 
area in respect of which a Power Bill of this kind 
had not been passed. There were at the present 
time 30 local authorities and 21 companies sup 
plying electricity in London, and they had between 
them 52 generating stations badly situated in cramped 
surroundings, incapable of expansion except at enor- 
mous cost, and most of them not fitted with machinery 
suitable for the economical generation of electricity on a 
large scale. Ninety per cent. of the business of the com- 
panies and local authorities was electric lighting. The 
industrial area embraced in the scheme of the promoters 
included a large stretch of rural district in view of the 
tendency on the part of manufacturers to remove their 
works into the country, where they could get land cheaper, 
where the rates and taxes were lower, and where they 
could house their workmen under better sanitary conditions. 
The only obstacle to this at present was the difficulty of 
getting an adequate supply of power on cheap terms. The 
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capital asked for was £5,000,000 in shares, and £1,666,000 
borrowing powers. Under the clauses of the Bill, the 
charges for supply by the company were fixed, subject 
to agreements, eto., that may be entered into, at 14d. 
per unit, or, if required by the consumer, at a fixed 
sum quarterly, not exceeding £1 per kilowatt per quarter 
of the maximum power required to be supplied, and, 
in addition, a sum not exceeding id. per unit. In 
the case of a consumer requiring a supply of electricity 
for power purposes during eight hours of the 24, this would 
work out at 865d. per unit. The expectations of the pro- 
moters were based on the experience of the North-Eastern 
Company, which had now 37 miles of railway in the ooo 
bourhood of Newcastle worked by electricity supplied by 
the Tyneside Power Company, who also provided the 
energy for the working of the Tyneside tramways, in 
both cases much more cheaply than the companies could 
supply themselves. That there was a magnificent field for 
electrical enterprise in London on the lines of the scheme 
before the committee was shown by the fact that a petition 
had been presented to Parliament in favour of the Bill 
signed by 350 manufacturers, employing between them 
80,000 hands. On Tyneside steam power had been prac- 
tically superseded by electrical power, 60,000 h.p. under 
ateam having been displaced. There was no reason why 
similar results should not follow in London from the estab- 
lishment of a big power scheme. 

Mr. C. H. MERZ, examined by Mr. H. Lloyd, gave more 
particulars of the success of the Tyneside undertaking. 
He said that the adoption of electricity had resulted in an 
economy of 40 per cent. over the previous costs for power 
in shipyards. The manufacturer had also been able to 
increase his output, save labour, and to carry on his work 
more economically. As regards the supply of power in 
London he had prepared Table IV., which shows how far 
electricity supply had advanced in comparison with other 
cities at home and abroad. From this he found that 
London with 5 h.p. per 1,000 head of population bad the 
lowest supply from public undertakers. Table V. was 
prepared to show what could be done in London, and how 
small a proportion of the total horse-power in factories is 
supplied from the public mains. These returns were 
based on Home Office figares. The industrial area 
referred to is the eastern portion of the area included 
in the scheme. These figures showed that the field 
of electric power distribution had been barely 
touched. He estimated that in 1911 there would be 
required some 1,245 million units within the proposed area 
of supply, of which 380 million units would be needed for 
power, 296 million units for lighting, and 567 million units 
for traction. He thought it would pay lighting undertakers 
to take supply in bulk from the company. To illustrate 
this he had prepared Table IX , from which it is seen that 
the average cost per unit generated was 192d. He esti- 
mated the average charge for supp:y in bulk from his 
company would be 1 048d., and for power ‘86d. The present 
stations were much hampered by their positions, which 
rendered coal more expensive than it should be, and 
frequently the condensing arrangements were unsatisfactory. 
As regards the capital expenditure of the proposed under- 
taking, Mr. Merz gave the particulars given in Table XIII. 
The revenue account for the proposed undertaking for the 
year ending Dec. 31, 1910, would be as in Table No. XVI. 
The question of how the Bill would affect the various exist- 
ing undertakers was then gone into. Mr. Merz showed 
that out of 21 companies, 15 lay outside the industrial arsa 
of supply. These companies could be supplied in bulk, and 
the Bill, if passed, would only give competition in the supply 
of railways, tramways, docks, canal undertskings, or any 
Government department. Within the industrial area the 
company could also supply direct to consumers requiring 
more than 500 h p. The only competition, however, would 
be in the event of the present undertaker charging too 
high a price. From figures prepared for the 12 local 
authorities now supplying within the area, Mr. Merz 
found that the cost of production for the year end- 
ing March 31, 1904, had been £212,945. In this 
was included the works cost of generating and the 
capital charges on land, buildings and machinery. He 
estimated that the cost of bulk supply at the maximum 
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prices fixed by the Bill would have been £142,187. He 
considers that these local authorities would be able to 
reduce their selling prices if they took supply in bulk from 
his company. 
TasLE IV.— Electricity Supply in London. | Comparison with Various 
Cities at Home and Abroad. 
Horse-power »onneoted per 


Name of city. Population. 1.000 head of population. 
All purposes. Power only. 
Boston Bs 600,929 ..... 1646 ..... 41:3 
Tyneside ..................... 222,241 ...... 1928 ...... 30:0 
Frankfurt ................—.. - 306, ence 0011 .—.... 28°7 
Rerlin . ..... 2,285 000 8214 22:0 
New York..........—....... 3.732,90 ..... 626 . 139 
Hamburg.. essee 700, 000 76"! ..... 127 
Glaegow................ e — 786, wee 059 .... 896 
endes 6.565,390  ...... 48:0 54 
London (industrial ares)... 3,812,283 ..... 2583 4'8 


TanLe V.—Power Requirements of London, compared with Amount 
supplied by present Lighting Authorities. 


Industrial ^ Proposed area 
ares. of supply 
1. Total number of hands)1898 ...... 458,856 ...... 609,8 

" M a ha 9 8 vdd T 1911 .... 524,458 ...... 106,221 
„ Total horse-powerinstalled | 1904 . ^ 466,415 .. 692,992 
V — nes 484 148 1... 636,695 

3. Horse-power of motorssup- 
lied by present light- 1904... 18,310 54,236 

ing authorities " 
Tarte IX.— Existing Electric Lighting Authorities. Statistics 


relating to proposed area of supply, year 1903.4, from Board of 
Trade returns, 


1. Total capital expenditure 4 £16,598 715 
2. Kilowatts of plant supplied in lighting stations ...... 181,034 
3. Capital expended on stations . sees . £9,243, 982 
4, Oapital expended per kilowatt installed................ > £51 
5. Board of Trade units generated = 159.154.144 
6. Work esst rina S — £150,532 
7. Works costs per unit generated .......... . 11d. 
8. Capital charges on stations Visit Ed dO ERE . £545,667 
9. Capital charges on stations per unit generated ......... 82d. 
10. Total generating costs (6) 8). . 4 1, 275.999 
11. Total gens ratir g prr unit generatd 3 1:92d. 
12. Gross revenue ........ "—Á—" ——Á— . £2,346 029 
15. Gross revenue per unit generated. 5˙54ad. 


TAzLE XIII. — Capital Expenditure of Proposed Undertaking. 
Summarised from detailed table, 


-Works completed.-— 


1910. 1916, 
Generating stations 2 . 2717. 200 . . £3,615 000 
Transmission system . 3,000 ... 1,872,000 
Sub-etations and distribution system 401,020 1 503,000 
Plant on loom ro kr a ub pud ,000 400,000 
1,901,200 ... 60,390,000 
Land and preliminary expenses............. 180.000 50, 000 
lll!!! inns ecresseneess 4. 2,081,200 ... 6,740,000 
Less rcssrve, et—— E — ze 500,000 
Net capital requir ell... —. «~ $2,081,200 . . £6.240,000 
Capital authorised by the Bil. t -. £5,000 000 
Borrowing powers . . 1.607, 000 
£6,667 000 


TarLte XVI.—Revenue Account for Pronosed Undertaking for Year 
ending Deo. 31, 1910. 
Revenue. 
By sale of 137,500,000 
units at "7d. ... .. ...... 
Sundry receipts 


Expenditure, 
Generating casts: 

183.300.000 units at 

'154d. per unit gene- 


Fate £117,617 
Distribution ............... 23,680 421,042 
General expenses, Deduot expenses as 
management, rents, State 290,537 
rates, taxes, insurance, 
and sundrics............ 58,500 Balance ....................- £130,705 
Selling department. 15,000 Which is tuffioient to pay 6 per 
cent. on average capital for the 
214,797 year of £2,000,000 and carry 
Reserve, depri ciation, forwa:d £10,705. 
renewals, eto 15,540 
TOU) occ £290 337 


On Monday, March 20, Mr. C. H. Merz, cross-examined 
by Mr. Balfour Browne, said that while £51 per kilowatt 
installed was tbe average cost of the present London 
station, he admitted that some of these had cost a good 
deal less. He stood to his estimate of £8:4 per kilowatt 
for the stations he proposed to erect. He held that there 
was a large demand for power in London, which was not 
met because the price was high, and yet that London, 
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owing to its size, could be supplied cheaper than any 
other place in the United Kingdom. He considered that 
it would be better to have two or three large stations to 
give this supply than the 60 to 80 stations now in use. 
He declined to give the exact figures at which they would 
supply a suburban railway, but said that the average charge 
to the North-Eastern Railway for the present half-vear was 
about 63d., including the cost of transformation. The load 
factor of the supply to this railway was of the order of 
35 per cent. and they guaranteed to take at least five 
million units per year. In the course of cross-oxamination 
as to the details of the proposed power stations, tables were 
handed in from which the following details are taken. 
Each generating station will contain six turbo-alternators, 
with a maximum output of 20,000 kw. The most economical 
load of these turbines will be 10,000 kw. The alternators 
will generate three-phase current at 12,000 volts and 25 
frequency. The boiler-house will contain 48 boilers, 
in six banks of eight. Thus one bank will supply steam 
to each turbo-alternator. Heat storage will be provided 

to enable the output of each boiler to be doubled to meet 
the conditions of peak load. Seven boilers will under these 

conditions be able to supply steam for the maximum load 

on a turbine. The steaming capacity of each boiler will be 

30,000lb. per hour at the most economical load. The normal 

capacity of the plant installed in each station will be 

90,000 kw. with a maximum of 120,000 kw. for short 

periods. As regards the system of transmission and dis- 

tribution, it is proposed to adopt the ’bus-bar ring system. 

Main supply cables would be carried through the northern 

and southern portions of the area to form a riog surround- 

ing a portion of the river. The ring would be supplied 

from generating stations situated on the river at diametri- 

cally opposite pointe and a sufficient number of alter- 

native routes (four from the east and two from the west) 

would be used to ensure the full maintenance of supply even 

in the event of the breakdown of one entire route. An 

inter-connector crossing tbe ring about midway between 

the generating stations would also be laid, thus combiniog 
the cables on the two sides of the river, and providing 
additional safety thereby. Main distributing centres would 
be spaced along the ring from which the tributary cables 
would radiate, and at which points the main cables would 
be sectionalised. In designing the tributary system, tke 
chief aim would be to provide duplicate routes to every 
sub-station, with the enda of the loop fed from different 
main distributing centres on the bus-bar ring. In the low- 
tension network there would be no disconnecting boxes used 
in the streets. Other details of design were given to show 
the standard sizes of apparatus employed. For instance, 
the 12,000-volt cables would be three-core 25 square inch, 
the transformer units would be either 500 kw., 1,000 kw., 
or 1,500 kw. capacity. The low-tension cables at 600 volts 
would be either 25 or 1 square inch section. He claimed 
increased economy in working due to the small number of 
large generating units which there would be in the station. 
It would not pay to put up large generating stations with 
40 or 50 units of plant. He did not think there was any 
objection to scrapping existing generating stations if a gain 
was made in the yearly revenue account of the present 
undertaker. He supported his estimate of £8'4 per kilo- 
watt of plant by the cost of the Carville power station on 
the Tyne. Here, with a peak capacity of 15,000 kw., the 
cost averaged £10 5. He also gave the cost per Board of 
Trade unit generated at this station for the last six months. 
Thus for February the low figure of :120d. was obtained. 
With the increased cost of cnal on the Thames he estimated 
the cost would rise to ‘15d. per unit generated. He esti- 
mated that the cost of Tyne coal delivered at the London 
stations should average 8s. 6d. per ton. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Bermondtey Borough O«unoil. 


Trafic Superintendent, Rotherham Borough Council. £130 per 
annum. 


Greenock.— The number of units generated for the five weeks ending 
Feb. 4 was 217,254 as compared with 169,725 for the corresponding 
period of last year, being an increase of 47,509 unite. 
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THE SCRAP HEAP. 


The question of scrapping has been discussed again and 
again, but it is continually cropping up, and plays a very 
important part in the controversies now raging. The 
question would not be so important if it did not involve 
that of municipal trading. The world is very hard—it 
praises success, but does not tolerate failure. Sympathy in 
commercial matters is a negligible quantity, and capital 
risked and lost has for practical purposes passed out of 
consideration. The private individual who loses his 
capital has no further place in commercial affairs, and the 
company which goes to smash is heard of no longer than 
it takes the courts to realise and distribute the assets. 
A municipality is hardly in the same category. It is 
just possible that it could become bankrupt, but it is very 
difficult to see how a final whitewashing to the absolute 
loss of creditors can take place while rates can be exacted 
that more than cover ordinary expenses. During the 
parliamentary enquiry relating to this year’s Bills one of 
the prominent witnesses suggested that probably all the 
existing or, at any rate, most of the existing stations 
would be scrapped. Quite recently we pointed out, and 
it will not be out of place to recur to the subject 
again, that the question of scrap—or not to scrap— 
was in the abstract simple, but simplicity in the 
concrete is not so certain. Take any example, say, 
with a capital expenditure of half a million. This 
capital is used to provide something to sell, and out of the 
selling price (assuming success) all outgoing expenses have 
to be paid, including interest on capital, and if a municipality 
repayment of capital. We need not labour to mention 
every item, nor to discuss supply and demand—the latter 
is assumed. If a company or municipality deal in a 
monopoly, progress does not so much affect it. If, however, 
there is competition, then progress can ruin their concern 
by bringing into competition something that produces 
equally good results at a lower cost. This is all elementary 
knowledge, and if losses are merely losses, the world looks 
on and goes about its concern without recognising that 
anything out of the ordinary has happened. Another 
failure, that is all. Under the concrete conditions existing 
that is not all. A municipality that embarks half a 
million in business has to pay that half a million, and 
cannot lose it for the creditors in the ordinary acceptation 
of the term. When, then, can a municipality accept the 
inevitable and scrap its business premises? If progress 
provides a means so that it can purchase what it wants at 
a cost so much below its own cost of production that the 
difference will enable it to pay interest and annual instal- 
ments on capital, it might be said to be justified in buying 
in bulk and not generating. The concrete case, however, is 
far less simple. The purchasers want to participate in the 
reduction brought about by progress, and unless there 
exists a monopoly will insist upon such participation. If 
competition exists, the capital expenditure goes, and tle 
ratepayers have to pay interest and annual instalments 
upon the capital lost. There seems to be no third way ; 
either the purchasers have to pay a much higher 
price for what they buy than the conditions of progress 
warrant, or the ratepayers have to pay for having 
embarked in a business that has turned out to be a loss. 
All this assumes the reality of the progress, and there is no 
reason to doubt the correctness of the assumption up to a 
point. It has not been proved, however, that size cf 
installation is effective in decreasing cost past a certain 
point. Hence progress does indicate scrapping except in 
certain cases, and each particular case bas conditions which 
prevent generalisation. The fact remains, however, that it 
will not pay to buy in bulk when loss cannot be con- 
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templated unless the users are satisfied not to participate 
in progress, or to participate to a smaller extent than the 
facts of the case really warrant. The arguments often put 
forward usually simply imply loss, which the ratepayer 
must be prepared to pay. The mere fact that it is cheaper 
to buy in bulk is no consolation to the ratepayer or the 
consumer. The liability incurred by law remains, and 
must be met. There has as yet been no method suggested 
whereby a municipal trading concern can play fast and 
loose with other people’s money, and until such concerns 
are placed in a position similar to other trading concerns, 
the question arises which has never yet been met—that 
either the consumer or the ratepayer pays that which, under 
all other trading conditions, would be the loss of creditors. 
This is good for creditors. 


CORRESPONDENCE. 


“ Ono man’s word is no man's word, 
Justice needs that both be heard.” 


AUXILIARY RAILWAY SIGNALLING. 


Sir,—Referring to letter from “Explosive” which 
appeared in your issue of March 10, we fully agree with 
him that all automatic signalling has the insuperable objac- 
tion, that personal responsibility ceases by its use, and the 
failure of the electrical system was in a measure the cause 
of the recent French accident. The last paragraph of his 
letter suggests an emergency signal, to be under the direct 
control of the signalman in his box, one simple in both 
working and construction. 

A client of ours has recently patented such an apparatus 
which would in every respect seem to comply with these 
requirements, and we shall be pleased to supply particulars’ 
of same to anyone interested therein.— Yours, etc., 


Cardiff, March 18, 1905. AITKEN AND Co. 


ELECTRIC TRAMCARS AND MOTOR 'BUSES. 


SIR, — Vour leader last week on the question of the 
electric tramcar v. the motor ’bus was most informative, 
and certainly Mr. Salter seems to have made out a ver 
good case for our own side of the industry ; but where I tbi 
thd advocates of the motor 'bus make a great mistake is in 
basing their figures and arguments from the point of view 
of the petrol motor ’bus. 

Now, I think it cannot be gainsaid that from a non- 
technical standpoint the petrol'bus is not in it at all in 
comparison with the steam ’bus. In my opinion, the steam 
'bus, from the point of view of the general public, is almost 
as far ahead of the petrol bus as the latter is of the old- 
fashioned horse vehicle. I have travelled in both types of 
vehicle since they have been put on the London streets, 
and whilst greatly impressed with the smooth and quiet 
running of the steam 'bus, I was much disappointed with 
the petrol type. The vibration and smell of the latter at 
stopping pointe was most unpleasant, and every start was a 
series of jerks. 

Let us take a few pointe only in which the steam 'bus 
scores over its rival: (1) absence of smell; (2) absence of 
vibration; (3) smoothness in starting (its acceleration 
curve is a curve, not a zigzag); (4) greatly reduced noise. 

There can be no doubt that, as far as the passenger and 
the man in the street is concerned, the steam bus is 
infinitely preferable. Granted this, the question before us 
is whether the steam 'bus can be worked more economically 
than the petrol 'bus. 

I do not know whether any figures have been published 
as regards running costs of the steam 'bus. Possibly, as 
in the case of light cars, the steam 'bus takes more petrol 
to fire its boiler than the petrol engine itself uses. Against 
this can be put the lower grade of petrol used, and also 
there must be a considerable saving in lubricating oil. 
W here the steam car should score is in maintenance and 
depreciation charges. On the one hand, we have a 
simple smooth-acting steam-engine, driving direct, and 
throwing comparatively slight strains on its mechanism; 


l 
and on the other hand a complicated explosion engine, 


which must be kept constantly running, start or sto 
and with all the complications of gears and clutch. 
In every one of the hundreds of stops and starts these 
"buses have to make the change through the two 
speeds must be made, and the wear and strain on the 
vehicle and tyres is in direct proportion to the skill, or 
want of skill, of the driver. It must always be a serious 
item. 

It is for these reasons that I think the steam bus should 
prove far less costly to maintain than the petrol ’bus, and 
will accordingly prove a far more serious competitor to the 
electric tramcar than the petrol bus in its present develo 
ment.— Yours, eto., M. F. 


MR. MARCONI’S LECTURE. 


S1r,—It is interesting to note that Marconi is getting bis 
speed up. We have been sending and receiving wireless 
messages at 25 to 45 words a minute for several years. 
The compliment to the expertness of our operators quite 
overcomes us.— Yours, etc., F. Z. MAGUIRE, 

American De Forest Wireless Telegraph Company. 

5, Warwick-court, High Holborn, March 16, 1905. 


NATIONAL PHYSICAL LABORATORY. 


The annual inspection of the National Physical Lsbora- 
tory took place on Friday last week, when a large number 
of gentlemen accepted the invitation of Sir William 
Huggins, president of the Royal Society, and Lord Ray- 
leigh, president of the General Board, to be present. Dr. 
Glazebrook, the director, and his assistants explained the 
uses of the various appliances installed. 6 most 
interesting addition recently made to the equipment of the 
laboratory ie, perhaps, a machine for measuring internal 
diameters by comparison with a known standard. It 
seems to be ina more or less experimental stage at present, 
but should be capable of extremely useful service. 

Among the researches of more general interest concluded 
during the year are the following: An investigation for 
the Engineering Standards Committee into the properties 
of insulating materials at the temperatures ordinarily 
reached in generators and motors, and a study of the dis- 
tribution of temperature in the coils of such machines. An 
examination of the allowances 3 to secure proper 
working between the running parte of machinery. An 
investigation into the properties of different qualities of 
pure Photometric and life tests of incandescent 
amps under various conditions. An investigation into the 
methods of obtaining and measuring high temperatures of 
1,800deg. C to 2,000deg.C. The erection and testing of a 
standard lathe for cutting leading screws for large lathes to 
a very high order of accuracy. An examination of the 
properties of nickel steels, prepared for the work by Mr. 
R. A. Hadfield. The construction of the electrical parts 
of a standard balance for the measurement of an electric 
current. The construction of a machine for examining the 
effect of rapid alternations of stress on materials used in 
engineering practice. In addition to these and other 
researches which have been successfully carried through, a 
number of enquiries have been declined for want of 
sufficient equipment. The committee hope that this may, 
however, be shortly remedied. 

The programme for 1905 is equally varied as far as the 
character of the researches is concerned. Electrical 
engineers will be interested in the investigations on 
superbeated steam to be carried out in the engineering 
department. | | 

In the physics department, besides work on standards, a 
series of magnetic tests on iron are to be undertaken, with 
a view of obtaining, if possible, a non-ageing material with 
low hysteresis loss. For this purpose a firm of leading 
manufacturers is preparing a large number of samples in 
the form of rings and strips. One set of these samples are 
to be of uniform chemical composition, but submitted to 
various courses of heat treatment. Another set is to be cf 
varying chemical composition, all annealed similarly, while 
a third batch is to include typically inferior material. A 
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large electrically-heated oven is ready, and in this the 
various samples will be submittted to steady temperatures. 
At intervals hysteresis teste will be made. After examina- 
tion of the first set af results it is probable that some, if 
not all, of the samples will be submitted to reannealling or 
other heat treatment, and after this the ageing testa 
repeated. It is hoped that in this way some clue will be 
obtained to the conditions which determino the magnetic 
quality of the material as regards ageing. 

In response to a request from the Engineering Standards 
Committee, & series of tests on the distribution of tempera- 
ture in transformers, similar to those already made on 
dynamos, is being undertaken with the co-operation of 
various prominent firms which have constructed special 
transformers for the work. Thermo-junctions of iron- 
eureka have beea embedded in these, and will allow the 
temperature to be measured at various pointe. Determina- 
tion of the efficiency of the transformers will also be made. 

Other departments have an equally full programme. 
The representative gathering at the laboratory on Friday 
last showed great interest in the work in progress, which is 
of national importance. 


ELECTRICITY SUPPLY BILLS. 


A conference, convened by the London County Council, was 
held on Monday at Spring-gardens, under the presidency of 
Mr. Cornwall, chairman of the Counoil, to consider what steps 
should be taken in reference to the Electricity Supply Bills now 
before Parliament. A large number of the metropolitan 
borough councils and the City Corporation were represented. 

Toe CHAIRMAN, in opening the proceedings, alluded to the 
industrial progress of electricity, and to the necessity of safe- 
guarding the interests of the public. He quite appreciated the 
advantage of securing the cheapest possible supply, but believed 
that, everything considered, this was most likely to he provided 
by the County Council and the borough councils. He reviewed 
the Bills introduced by the County Council in 1898 and 1901 to 
constitute it the supply authority for the Metropolis subject to 
certain conditions. The immediate object of the conference, 
however, was to arrange for united action in opposing the 
various companies’ Billa so aa to preclude monopoly. 

A represen:ative of the Counoil's parliamentary department 
having defined the position of matters before the Lords Com- 
mittee, Mr. A. J. SHEPHEARD, vice-chairman of the Council's 
Parliamentary Committee, expressed the opinion that the effect 
of the Administrative County of London Company’s Bill would 
undoubtedly be to create a monopoly. The company might say 
they had no such intention, but by inoreasing their capital their 
operations would become so extensive and their foothold so 
strong that they could defy competitors to oust them. 
Discussing the line of opposition that should be taken before 
the Lords Committee, he considered that, owing to the sudden- 
ness with which the matter had confronted the muuicipal 
authorities, the County Council could not at the present moment 
present an alternative scheme. He, therefore, advocated that 
application should be made for the postponement of the Bills 
uatil next session, in order to give the local authorities an 
opportunity of investigating the details and formulating their 
case against the Bills. 

Mr. Dewey (Islington) agreed with the previous speaker that 
the present moment was not opportune for the conference to 
discuss details, as the matter was urgent. He consequently 
moved the folluwing 1esolution : ** That thia conference of the 
London County Council and metropolitan borough councils is 
of opinion that in the interests of the Metropolis the whole of 
the Electrio Supply Bills now before Parliament should be 
strenuously opposed.” 

Mr. Lyon (Hampstead) seconded. 

The delegates from Finsbury and Wandsworth said they were 
substantially in accord with the resolution, but as their districts 
were dependent upon one of the companies for their electric 
light, they would be compelled to except that company from their 
opposition. 

Mr. A. C. Morton (City of London) strongly supported the 
resolution, declaring in emphatic terms that they had too many 
companies already. 

Mr. Rosinson (L. C. C.) observed that if reservations in favour 
of certain companies were to be made when resisting the Bills, 
there would be great danger of the opposition failing. He there- 
fore appealed to the conference to give their whole-hearted 
sapport to the resolution. 

After other speakers had briefly expressed their views, 
Mr. Dewey's motion was put to the vote and carried nem. con. 

The conference then adjourned pending the decision of the 
Lords Committee. 


GLASGOW CORPORATION ELECTRICITY 
DEPARTMENT. 


Appointment of Chief Engineer. 


At a meeting of the Glasgow Corporation held on 
Thursday, 16th inst., Mr. W. W. Lackie was unanimously 
appointed to succsed Mr. Chamen as chief engineer of the 
department. It will be remembered that Mr. Chamen has 
accepted an important appointment with the firm of Messrs. 
Bramwell and Harris, consulting engineers. 


— — e 


Mr. Willism W. Lackie was born 36 years ago, aud is 
the eon of Mr. David Lackie, iron merchant and iron- 
founder, Montrose, Forfarshire, who was provost of 
Montrose for three years. Mr. Lackie received his 
elementary education at Montrose Academy and the 
Aberdeen Grammar School. After leaving the grammar 
school Mr. Lackie went through the engineering 
course at University College, Dundee, under Prof. 
Ewiog (afterwards of Cambridge), attendiog the classes 
for mechanical engineering and electrical engineering 
during the three sessions 1885 to 1887. The next year 
was spent in the laboratory of Lord Kelvin at the Glasgow 
Univerity. Mr. Lackie then turned his attention seriously 
to practical work by entering the service of Messre. Mavor 
and Coulson (then Messrs. Muir, Mavor, and Coulson), of 
Mile-end, Glasgow. "That firm had then already come to 
the front in Scotland as electrical manufacturers, con- 
tractors, and supply undertakers, a position which in the 
two former respects at least they still continue to hold ; and 
Mr. Lackie on entering their service was soon in the midst 
of some of their most important work, being employed at the 
wiring of the municipal buildings of Glasgow and several of 
the largest warehouses in the city. It was while with this 
firm, also, that Mr. Lackie had his first introduction to 
central- station work, being for four years frequently 
employed in the Miller-street generating station, which at 
that time supplied current to the General Post Office and 
several other large concerns. About that time also he had 
the good fortune to be connected with the erection of his 
firm's high-tension station in John-street. This station was 
the first real generating station for the supply of elec- 
tricity to private consumers in the central area of 
Glasgow, and it is this station which was bought up by 
the Glasgow Corporation in 1892, and formed the founda- 
tion of the present electricity department. Mr. Lackie 
was appointed mains superintendent of the new venture, 
and has since remained in the service of the Glasgow 
Corporation. He superintended the laying of the whole 
of the underground mains under the scheme for which 
Prof. Kennedy was consulting engineer, and when Mr. 
Chamen came to Glasgow in 1898, he remarked at a public 
function organised by the officials of the electricity depart- 
ment on the occasion of Mr. Lackie’s marriage, that he 
considered the Glasgow electricity mains as laid under 
Mr. Lackie’s superintendence were in a state of excellence 
second to none in the United Kingdom. In 1897, the 
Electricity Committee recognised Mr. Lackie's abilities by 
promoting him to be chief assistant to Mr. Arno“, who 
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was at that time chief engineer, and during Mr. Chamen’s 
tenure of office as chief engineer (from 1898 up to the 
present time) Mr. Lackie has continued to hold that 
position. Mr. Lackie is the author of various papers on 
those branches of his subject which more immediately 
concern him, among these being a paper on Underground 
Mains in Glasgow,” communicated to the Physical Society 
of the Glasgow University in 1895, a paper on Systems 
and Methods of Charging for Supplies of Electrical 
Energy," read before the Glasgow Local Section of the 
Institution of Electrical Engineers and a paper on 
* Eartbing," also read before the same society—the two 
latter having been accepted for insertion in the Proceedings 
of the parent institution. During the past winter Mr. 
Lackie has delivered a special course of lectures on electric 
lighting and wiring in the Technical College, Glasgow. 
These lectures have been largely attended and well 
received. 

Mr. Archibald Page, at present station superintendent, 
has been unanimously appointed to the post of chief 
assistant engineer, rendered vacant by Mr. Lackie’s promo- 
tion. Mr. Page is 31 years of age, and is a native of 
Allos, N.B. He received his elementary education at 
Dollar Academy. and bis technical education at Heriot- 
Watt College, Edinburgh, and the Technical College, 
Glasgow. He served his time as a mechanical engineer in 
his native town. He entered the Corporation service 
about six years ago, and has in the interval gained rapid 
promotion through sheer force of ability. 

Mr. R. B. Mitchell, resident engineer at the department's 
Port Dandas electricity works, has been appointed mains 
superintendent. 


THE HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


The Holborn and Finsbury Electrical Exhibition (118- 
122, Holborn), organised by the County of London Electric 
Supply Company, Limited, was opened at 11.30 on Monday, 
March 21, by Alderman Fitzroy Doll, the mayor of Holborn. 
A large and representative gathering of the aldermen and 
councillors of the various boroughs associated with the 
County of London Company (Holborn, Finsbury, Wands- 
worth, Camberwell, Bermondsey, and Southwark) were 
present, together with a very large number of the leading 
electrical engineers and representatives of the manufactur- 
ing and trading firms. 

The Mayor, in opening the exhibition, referred briefly 
to the big strides which the electrical industry has made 
during the last few years, and dwelt particularly on the 
recent developments of the use of electricity as applied to 
driving machinery. The latter, he insisted, were of such 
fundamental importance to manufacturers and users of 
powers that none could afford to do other than give the 
matter a serious consideration. 

The Mayor or WANDSWORTH spoke in support, and 
mentioned that it was in his own borough that the most 
expensive operations so far as lighting is concerned of the 
company were carried on. He emphasised particularly the 
widespread benefit which resulted from the company's slot- 
meter scheme, by which houses were wired by the company 
Íree of initial cost, and cited the case of the London County 
Council cottages at Totterdown, Tooting, which were lighted 
under this arrangement. 

Alderman E. C. Tripp then spoke, followed by Mr. J. B. 
BRAITHWAITE, jun. (the chairman of the County of London 
Electric Supply Company, Limited), who referred to the 
remarks of the Mayor of Holborn as regards the uses of 
electric energy for driving machines, and pointed out that 
this side of the undertaking of the company was made an 
especial feature, and cited the fact that together with the 
City of London Company they supplied more than 20,000 h.p. 
for power purposes. He thought that this was a good 
answer to the ambitious scheme for the supply of power in 
London being considered by the House of Lords Committee. 
The engineer of this scheme proposed to show the London 
companies how to do their work. He thought they had 
nothing to learn from the proposed undertaking. 
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The exhibition itself is an exceedingly well-organised 
one, and most of the leading electrical firms are repre- 
sented. There are no less than 55 stall-holders, and the 
range of exhibits is exceedingly wide. The promoters of 
the exhibition have organised two or three special exhibits 
to show the latest developments in domestic lighting and 
heating. A great feature is the large number of street- 
lighting appliances which are on view. These range from 
the ordinary incandescent lamp up to the latest form of 
mercury vapour lamps, exhibited respectively by the British 
Westinghouse Company and Mr. Bastian. Arc lamps are 
shown by a large number of firms, and the recent types of 
flame lamp show marked advances which have been made 
for securing higher efficiency with this type. The exhibits 
of motive power form, in our opinion, tho backbone of the 
show. Motors are shown drivinga great variety of mechanical 
tools and as applied to electric lifta, hoiste, and other special 
work. Intending users of power will thus find in the exhibi- 
tion useful hints on the latest methods of driving all classes 
of machinery. 

So far we have only referred to the exhibition as one of 
interest to would-be coasumers. There are, however, in 
many of the exhibits more features of interest to the elec- 
trical engineer himself; for instance, several of the large 
cable companies have well-organised exhibits to show their 
latest type of cables and accessories. The exhibition is one 
which is likely to remain open for some time and which will 
well repay one for a visit. We propose to refer to specialities 
to be seen on individval stands in our next issue. 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY.* 
BY RUD. GOLDSCHMIDT, ASSOCIATE MEMBER. 
(Continued from page 377.) 
An enlarged temperature curve is given in Fig. 4, which 
can be used on any given scale by simply choosing the 
Cemperature 0 
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scale of temperatures so that O B is equal to the final 
temperature, and the scale of time so that BD is equal to 


the initial temperature increase. B D is the time in which 
the body would have reached the final temperature if no 
cooling had taken place daring the period. In our example 
the initial rise per minute is V =0'55deg. C, and the final 
temperature is / / = 50deg. C. Therefore the ideal heating 
time” B D is ne =90 minutes = 14 hours. To the ideal 
heating time we will give the symbol T. 

C Watts " C, : 

T, =! FW. Te. Surface x Watts . 

V C. Woe C, Volume 


Riee constant 


— 0 o Á— Á— — 


Volume 


t 


T; is dependent only on the constant of the apparatus 
aud on the ventilation, and is independent of the watts 
lost. This will be the basis for all our further calculations; 
for instance, in order to determine the very important 
practical question, after what length of time will a given 
machine approach its final temperature within a few per 
cent., we have only to examine the curve in Fig. 4, which 
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Paper read before the Institution of Electrical Engineers, 
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shows that the final temperature is attained within 5 per 
cent. at the end of three times T;, the ideal heating time. 
For a commercial temperature test this time ought to be 
sufficient, as the temperature would be raised only 1jdeg. 
more after another hour, assuming the final temperature 
to be 50deg. C. A table giving the constante of this curve 
is appended : 


TABLE V. 
Time of heating. Per cent. of Time of heating. Per cent. of 
Unit: ideal final tempera- Unit: ideal final tempera- 
heating time, ture attained. heating time. ture attained. 
9 E „ 128 ze 71:5 
II! 9998 „ SB. aasar =» TI'8 
G 1 „ 82:8 
. e ACUTE EET 86:6 
„ GO. vdsesavsivsss BO” n . 92 
e e 389 558 „ et . 95:5 
OG. Loos Lx es A „ 97:5 
G e 508 „ J 98:4 
8 85. . w vasos . 99 
999 „ 5 r 99:5 
ls Gees 65:5 ......... „„ — 


On examining Fig. 3 we notice that the projection of 
the different tangents O D e — 101, f — 20}, 9 — 301, eto.—viz., 


Fic. 5. 


B D, ei- 101, f? -20!, 91 — 30}, etc.—are all equal to the 
ideal heating time, T;. This fact enable us to construct 
the temperature curve starting at any point. Assuming 
the apparatus to be at an initial temperature, 11, before 
starting the actual temperature test, and if the final tem- 
perature, ¢ f, and the ideal heating time, T., are known, we 
can construct the temperature curve on the basis of the 
assumption that the air temperature is ¢, degrees higher. 
Make (Fig. 5) EF ti. OG =/, K H=T;, draw F H, and 
continue the construction as explained with reference to 
Fig. 3. In order to find the time when the final ded alg 
. ture will be reached within a certain percentage, Table V. 
can be used. 
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To find the time in which the field coil considered above 
will reach 474deg., starting with a temperature of, say, 
50deg. C., we need only consider the air temperature to be 
20deg. higher, or the field temperature to be 20deg. less— 
that is, 50 — 20 = 30deg. C. = total range of rise = ¢ Fl. 
The temperature under consideration—viz, 471deg.— 
becomes 474 — 20 = 27jdeg. The latter as a percentage 


of the new / 71 ae «0:92. From Curve 3 or Table V. 


we observe at once that 0 92 of the final end temperatare 
is reached in 24 x T.. = 24 x 14 = 3} hours. 

A very useful rule for determining the length of time of 
the temperature test of a machine can be deduced as 
follows: It is only required to know (1) what the final 
temperature is likely to be and (2) the current density. 
The initial temperature rise is proportional to the square 
of the current density. In our example we had 1 7 amperes 
per mm.? (1,080 amperes per square inch) aud an initial 
rise of 0 55deg. C. per minute. For 50deg. C. the ideal 
heating time, T;, was 14 hours. From this we can calculate 
tables of the ideal heating time, T., say for final tempera- 
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tures of 50deg. C. and 75deg. C. (measured by resistance 
rise). 


TABLE VI. 

i Current gend ~ "n n time Y minute 
pe. per tquare mpe. per square ora temperature of : 
Prillimetro. inch. 50°C. (90˙ F.) 75?O. (155? F.) 

S 160 X . 4200 ..... . 6,300 
'B- uoces m. EU avesse 1,0040 ......... ,550 
SS . 480 . 4060 ..... . 690 
110 0 260 370 
LO. sana 960 115 — 175 
1560 1.000 107 ....... . 160 
9. . Qasxedih 1.20 65 u 97 
5 „ "BOOS" cuve 99 43 
D' ac ow 5 00 11 16 


The application of Table VI. may be shown by some 
examples. 
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Example 1.—A continuous current machine is designed 
for 50deg. C. final temperature rise. The current density 
in the field coils is 1,000 amperes per square inch. How 
long is it to be tested in order to produce a rise of tem- 
perature equal to 95 per cent. of the final temperature 
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Due to its considerably smaller heating constant, the arma- 
ture has, as a rule, reached the end of its ideal heatin 
time, T; (see formula for T;) and in consequence its fi 
temperature, morequickly thanthe fieldcoilshave. Therefore 
the field coils determine the time of test for a continuous- 
eurrent dynamo, and if their temperature is praotically 
constant, one can be sure that of all other parte is also 
constant. 


2 
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From Table VI. we take T; = 68 minutes for 1, 250 
amperes per square inch, and from Table V. the time of 
test necessary to bring the parts within 5 per cent. or 
24deg. C. of their final temperature is 3 x T;=3 x 68 = 34 
hours. If we were to test this machine for only a little 
over 2 hours = 2 * T., only 86 6 per cent. of its final tem- 
perature would be reached. In further illustration of this 
example, which is of great practical importance, some tem- 
perature curves of '* Crompton " continuous-current machines 
ars added (Figs. 6 13). 


Fie. 10. 


Fig. 8, for instance, refers to a 100-kw. open type 440- 
volt dynamo with a current density of 1:25 amperes per 
mm.? (850 amperes per square inch) in the field when hot. 
The Curve A is the curve actually observed, the Curve B 
for constant final loss being developed from A for the 
reason that during the test the exciting current was kept 
constant, and in consequence the loss in the field increased 
with the heating up of the copper. We see that the final 
temperature rise is 58deg. C. (measured by resistance 
increase), | 


Table V. shows that in the ideal heating time" about 
two-thirds of the final temperature is reached. In our case 
$ x 58 = 37deg. C. Then from Curve B it will be seen 
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that this temperature is reached in 2 hours 12 minutes 
= 132 minutes—thus : 

T; = 132 minutes, 


in SETOR. m 0:44deg. C. per minute. 


A current density of 1:25 oy per mm.* corre- 
sponds to an initial rise of 0:50deg. C. per minute (Table I.), 
or making allowance for the heating of the copper, 
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0°60deg. C. per minute. Therefore, the specific heat of 
the field coil owing to the influence of the insulation is 


i = 1:36 times that of pure copper. The size of the wire 


was 0°088in. 
( To be continued. ) 


PERSONAL. 


The Croydon Borough Council have appointed Mr, D. A. Mason to 
the position of electrical superintendent of the electricity works. 

Mr. A. K. Taylor, well known in Hereford as an electrical expert, 
has been Appointed electrical inspector at Bengal, | 

The Rotherham Oounty Borough Oouncil have appointed the 
borough electrical engineer, Mr. Edward Oross, to the position of 
borough electrical engineer and general mansger of the tramways 
department with the combined salary of E350 per annum. 

e Salford Tramways Committee have decided to recommend the 
Council to appoint Mr. George W. Holford, chief assistant in the new 
tramways department, as manager of the Salford system. The com- 
mittee recommend that the commencing salary shall be £300 per 
annum, increasing annually by £50 to 8500. 
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BALLADS OF BUSINESS. 


No. 6.—Deserters. 


Here'a to the men who started 
In the electric line, 

From which they now are parted 
By chance or fell design. 

We know just why they left it: 
Their reasons all agree, 

From Brainandthew to N.D.U., 
“To get more E s. d.“ 


We'll drink success unto them 
Whatever lines they’re in— 

Some are producing babies’ foode, 
And some dispensing gin; 

Some upon Chance have started, 
And some have gone o'ersea, 
(While some bewail their lot in jail) 
All for more E s. d. 


And sball we, proud survivors, 

Scorn all who've left the race? 

Ah! no; for some were strivers, 
Diaoretion's no disgrace. 

And—ask your conscience truly, 

You of the LE.E.— | 

If you'd their chance, would you not prauce 
To higher £ s. d. ! B. C. H. J. 


TRADE NOTICES AND NOVELTIES. 


Ajax Motor Switehes. 


Messrs. Parmiter, Hope, and Co., Hulme Electrical Works, 
Manchester, have sent us one of their new fron-clad Ajax motor 


Iron-Clad ** Ajax Motor Switch. 


switches, which, we aretold, have been designed to meet the 
demand for a thoroughly reliable motor switch at a low price. 
We have examined this switch as requested and find it combines 
several good features. For example, it has a very quick 
positive break, and it is quite impossible to leave it, even for a 
moment, in any position between full on and full off. The 
contact brush is made of phosphor bronze, and a thorough 
contact is ensured without *'dragging." We understand the 
switch can be supplied with fuse in the same case, but this 
arrangement is not recommended for use on circuits above 
250 volts. The accompanying illustration shows its general 
construction. 
Large Alternators. 


An illustration will be found among the advertisements in 
this issue of a very large armature, being part of one of the 
alternators which the Electric Construction Company, Limited, 
of London and Wolverhampton, have on order for the London 
County Council. For a long time past, when anything out 
of the ordinary run of electrical machinery has been reqared, 
we have been accastomed to see buyers placing their orders 
either in America or on the Continent, and the London 
County Council are to be congratulated on allowing a 
purely British firm to show how unnecessary, so far as 
large dynamos are concerned, it has been for publio 
corporations and others to send their orders to foreign 


markets. The plant in question is amongst the largest, 
if not the largest, that has yet been called for. In all 
the E. C. CO. are making four of these three - phase 


generators, each designed to give a continuous output 


of 3, 200 kilovolt-amperes, at a speed of 94 revolutions 


per minute, and periodicity of 25 complete cycles per second 
per phase. The output of 5,200 kilovolt-amperes is to be rated 
with a power factor of 94 percent. The working pressure is 
6,600 volts, and the current per phase 280 amperes. The 
machines will be called upon to give an overload for two hours 
continuously of 20 per cent. additional current—that is, 550 
amperes per phase. The field-magnet system is constructed 
directly upon the rim of the engine flywheel, in which the 
amount of stored energy, when revolving at norma] speed, is 
11,000 foot-tons. The E.C.C. are constructing the complete 
fly wheel. 
* Pull" Type Button Switeh. 


We illustrate herewith a useful Pall” type button switch 
which has been placed on the market by the Edison and Swan 
United Electric Light Company, Limited, Queen-street, London, 
E. O. This switch, it will be seen, is provided with an adaptor 
which presses the button when the cord is pulled, the on and 
off positions being actuated by one cord only. It is especially 
suitable for offices, warehouses, etc., and saves cost in the 
installation. 


Catalogues, 


INSULATIN a Materiats, Drivinu BELTS, ETC. — Messrs. 
Arthur Cort and Co., 277, Camberwell New-road, London, S.E., 
have sent usa copy of their wholesale price-list of insulating 
hard or flexible vulcanised fibre, balata, guttapercha, and cotton 
belts, etc. A sample of red vulcanised fibre submitted to the 
Westminster Electrical Testing Laboratories was tested, with 
the results that a thickness of 0:625in. broke down with 16,100 
volts alternating current, a thickness of 0°405in. broke down 
with 13,000 volts, and 0°220ln. with 7,900 volts. The substance 
was tosted between two plates, each of four square inches area, 
and the temperature of the surrounding air was 71deg. F. The 
material was not specially dried, but tested as received. The 
material is supplied in varlous colours and forms for different 
electrical and mechanical purposes. It is claimed that the 
balata, guttapercha, and cotton belts listed are conspicuous for 
their great strength, strong gripping and driving power, and 
almost entire absence of stretching. 


“Pull” Type Button Switch. 


SwITCHGEARS.—-Messrs, Lionel Robinson and Co., Limited, 
Ferry Works, Thames Ditton, Surrey, makers of switches, 
fuses, cut-outs, regulators, and switchboards of standard 
patterns up to 11,000 volts, have issued a price list which 
includes illustrations and particulars of some useful specialities. 
Among them we note oil switches and fuses, automatic 
circuit breakers, and watertight motor-switchboards. 

AUTOMATIC FIRE PROTECTION. — The descriptive booklet 
issued by the May-Oatway Fire Appliances, Limited, 92 and 94, 
Paul-street, Finsbury, London, E.C., for the current year 
partakes of the nature of an art production rather than of a 
catalogue, so excellent are the illustrations which it contains, 
In the front portion, Mr. G. H. Oatway, M.I.E.E., deals with 
fire-alarm practice, and describes the May-Oatway system of 
automatic alarms. Then follow illustrations of some notable 
factories, public buildings, etc., at home and abroad, in which 
the above system has been installed, and a long list of further 
installations. Although great progress has undoubtedly been 
made, it Is complained that there is still no end of prejudice to 
overcome. The average insurance expert still advises for the 
protection of schools, dwellings, etc., the provision of so many 
buckets to a given floor space, and omits to make the slightest 
arrangement for calling sleepers in time to use them. 


Moy SrEcIALITIES.—AÀ catalogue and three separate sheets 
recently issued by Messrs. Ernest F. Moy, Limited, Greenland- 
place, Camden Town, London, N.W., deal respectively with 
Mordey's patent fuses, {ironclad motor-starters, double-pole 
knife switches in cast-iron cases, and distributing boards fitted 
with Acme switches, 
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LOW-TENSION THERMAL CUT-OUTS. 
BY ALFRED SCHWARTZ AND W. H. N. JAMES. 


This paper, read before the Manchester Section of the 
Institution of Electrical Engineers on the 14th inst., con- 
tains the results of long-extended experiments carried out 
by theauthors. We regret that we can only give a brief 
résumé of the same, but their conclusions are so clearly 
drawn up that they will be of great service to electrical 
engineers. 

Ín the first instance, the paper points out that the 
thermal cut-out or fuse is essentially a protective device, 
its function being to guard the circuits and apparatus 
connected therewith from injury due to abnormally 
large currents. An excess current in a circuit may occasion 
injury in two ways, by setting up (1) excessive heating; 
(2) mechanical or electrical strains and effects, either in the 
conductors themselves or in the apparatus connected to 
them. In the first case the time duration of the excessive 
current directly affects the resulting injury, whereas in the 
second case the damage done may be practically instan- 
taneous. All electrical apparatus should be capable of 
carrying continuously its normal current without injury, 
and also of carrying currents very considerably in excess of 
this for short intervals of time. The requirements for an 
efficient protective device would therefore scem to be: (1) 
safe operation with a definite excess current within a given 
time, at the voltage of the circuit on which 1t is employed ; 
(2) efficient operation with currents largely in excess of 
that required to bring it into action; (3) suppression of 
the arc consequent on rupture without explosion or damage 
to neighbouring parts or connections; (4) reliability of 
action; (5) ease of replacement and inspection; (6) non- 
interchangeability of devices of different ranges; (7) 
simplicity of construction; (8) low first cost, and cheap 
renewal of wire. 

A brief résumé is then given of the developments of fuses, 
from the early days when they were a source of fire risk 
due to the fuse wire being embedded in wood. As regards 
fuse wire, it is shown that the current required to fuse a 
wire of circular cross-section of given material is dependent 
upon the following variables: (1) diameter; (2) time of 
current of flow; (3) length of fuse wire employed; (4) 
environment and position of fuse; (5) previous history of 
fuse wire. These individual pointe are then investigated 
by the authors, who give the results of a large series of 
experiments in curve form. They investigate the agreement 
between the resulta so obtained and the well-known formula 
of Sir W. H. Preece : C = 2,887 d! 5, 

Other curves are then given for the variation of the 
fusing current, with the diameter of the wire for aluminium, 
silver, aluminium with spring attachment, and tin. The 
results are reduced to formule which fit the curves obtained. 
These formulæ are all of the form C= A d". The constants 
for these formule with various wires are given in the 
accompanying Table A. These cover not only the par- 
ticulars already mentioned, but also the effect of 
position and of the size of the terminals to which 
the wire is joined. The fusing current for copper 
strip and lead strip was also investigated by the 
authors, as was also the differences produced by the 
enclosure of fuses within tubes. Another important 
investigation was the effect of mechanical injury on the 
behaviour of fuse wire and the deterioration with time. 
Investigations on this latter point show that when copper 
wire is used and allowed to get red hot, oxidation rapidly 
proceeds. The point corresponding to red heat is some- 
where about 75 per cent. of the normal fusing current of 
the material. The behaviour of fuses on short-circuit is 
discussed, and experiments again explained by the aid of 
curves. The last part of this valuable paper deals with 
the construction of fuses, and here again the information 
given is most useful, as is that on the best way of testing 
fuses. 

The conclusions at the end of the paper read as follows : 
It has been shown that a fuse wire may be subject to a 
number of influences which affect its fusing current to a 
greater or less extent. Most of these disturbing effects 
are small, ranging from about 3 to 12 per cent., and it may 
be urged that with a device which becomes operative with 
excess currents of 100 per cent., errors of the order named 
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TABLE A.—Table of Constants for use with the Authors’ Formula, 
O= A d^. for determining the fusing current of wires under various 
conditions, and for diameters measured in inches, centimetres, or 
millimetres, together with the nearest s/zes on the Standard Wire 


Gauge. Wire free in air from terminal to terminal in all cess, 
p Range Bangs of - —— Oonstant. ~~ 
articulars of fuse. on using | Index. 
S. W. G. currents. Om. | In. Mm. 

Tinned ec pper—lengths 

of Zin. and upwards, 

horizontal ........... 47 to 33; 1 to 10 | 1:195 | 821°3 2, 501 52:4 
Lengths of 6in. and | 

upwards, horizontal. 33 to 18 10 to 100 1:403 | 1,768 6.557 69°9 
Lengthe of 2in. and 

upwards, vertical .. 17 to 33| 1 to 10 1195 775 2,360, 49:4 
Lengths of Gin. and 

upwards, vertical . 53 to 18,10 to 100 1°403 | 1,680 6, 220 66 6 
Length of 4in., hori. | 

zratal, with large 

5 58 to 19 10 to 100 1°586 | 2,980 18.10. 77 5 
Ditto. vertical.......... 33 to 1810 to 105 1:586 | 2,841 12,4 15:8 


Length of ljin, hori | 
zontal, with smal)! 
termins 13. . 47 to 33 
Ditto, vertical. 47 to 33! 
Ditto, large terminals .:17 to 33 1 to 10 
Length cf lin., hori- | 
zmtal, with small! | 
terminals 47 to 33, 1 to 10 
Ditto, vertical............ 47 to 33; 1 to 10 
Length of 4in., vertical. 
in Manchester Corpo. 
ration house service 
box, with cover or 
mass of terminale, 
about 100 grm. ..... 
Tin—lengths of 3n 
and upwards, hori. 


OC CoH Owe BHT OD 


1 to 10 


33 to 18/10 to 10:| 1:614 | 3,228 14, 530 78 5 


43 to 20! 1 to 10 | 1:151 | 146°6 | 420 6 10 £4 
and upwards, hori. 
net!!! 2) to 7 |10 to 80 

Silver—lengths of Sin. 
and upwarde, hori 
Ent!!! 

Aluminium length of 
ain. and upwards, 
horizontal 42 to 22 3 to 45 

Ditto for critical cur. 
rents, with spring 
attachment ............ 12 to e 2 to 30 


1:32 | 2393/ 818 11:46 


35 to 18 7 to 70 | 1'287; 967 3, 210 50 


1:461; 2,188 | 8,539, 757 


1271 640 21993 543 


may be safely neglected. If these sources of error were 
present siogly this might be so, but this is rarely the case, 
and it is to the accumulated effect of several of them 
operating together that the so-called unreliability of fuses 
is due. The maximum errors due to various causes in open 
and semi-enclosed types of fuses are scheduled below. 

Preece's Formula: [edetermined Values. — Tinned copper 
wires at 100 amperes, 19 per cent. high; at 20 amperes, 
correct ; at three amperes, 20 per cent. low. Vertical as 
against horizontal position: tinned copper, 5 per cent. 

Effect of Length and Cooling due to Large Terminals — 
Parcentage increase over fusing carrent for a length which 
is independent of cooling of terminals. 


; ~ — -Lengths — 
Tinned copper. bin. Sid. ain. Zin. 2in. lir, 
For 115 amperes...... 267% ... 6°5% — 15% 317 — — 
For 10 amperes. „ 2% . 55... 30% 


Effect of Terminals. —Inerease in fusing current for heavy 
terminals as against light ones for tinned copper: for 
115 amperes length 4lin. 6 per cent.; for 10 amperes 


length 23in., 5 per cent.; for 10 amperes length 11in., 5 per 


cent. Vibration: tin and lead, decrease in fusing current, 
5 per cent. Enclosure in tubes: decrease in fusing current, 
12 per cent. 

Contact with Porcelain.—Tinned copper in semi-enclosed 
porcelain fuse-holder : (1) Wire arranged so as not to touch 
the porcelain. increase above normal fusing current = 2 per 
cent. (2) When pulled tight and close to porcelain F C 
increased 10 per cent. ; lead wire arranged as above in (1) 
increase in F C= 18 per cent.; arranged as in (2) above, 
increase = 52 percent. Tinned copper in holder of damper 
type: wire out of contact with porcelain, FC increased 
5 per cent.; wire in contact with porcelain, but without 
damper, F C increased 14 per cent.; wire in contact with 
porcelain and damper, F C increased 24 per cont. 

The fuse is an extremely simple device, and it is perhaps 
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due to this fact that it has not been treated with the neces- 
sary care. All experiments with fuses should be carried 
out with the greatest care if accurate results are to be 
obtained, and the same care should be exercised in their 
design and installation. 


DISCUSSION. 


Mr. C. D. Tarrr, from the chair, opened the discussion with 
deserving compliments to the authors, and mentioned that, 
among other things, the skin eftect on lead and tin fases was 
not generally known. The fact that Sir William Preece's well- 
known formula was proved to be in error by 10 per oent. 
evidenced the need for the paper. There were a great many 
forms of fuses on the British market, and in this our country 
differed from some foreign parts where there were fewer manu- 
facturing firms, and consequently a fewer number of and more 
standardised patterns. He deprecated the idea ot doing away 
with the old-fashioned fuse wire clamping screws, as upon 
emergency he belleved that this design was very useful. He 
instanced a personal experience at an evening party, when, 
owing to the lights going out through the main fuse blowing, 
considerable inconvenience was caused, but the matter was 
readily rectified by himself with the aid of a mousetrap. 

Mr. L. ANDREws referred to the reputation for unreliability 
that fuses possessed, and instanced an occurrence at Hastings, 
when, with two fuses practically in series, one rated at 250 
amperes and the other at 70 amperes, the heavier fuse blew 
upon a short ocourring at a transformer on the far side of the 
lighter fase. He could only account for this left-handed 
miracle on the assumption that the 250-ampere fuse had been 
heated up by an overload of long duration upon a branch 
circuit of 50 amperes, which was fed through this 250-ampere 
fuse, and that: porcelain fittings had conducted the heat 
away from the 70-ampere fuse during the normal working 
of the transformer. He considered that it was practically 
impossible to fuse arc lamps, as a fuse that will not blow with the 
large excess currents due to starting up, etc., is too heavy when 
the normal current is increased in a less degree for long periods. 
Ho was greatly surprised at the result of the mechanical injury 
tests, which showed that a fuse cut in half almost was prac- 
tically unaffected. The fact that there is more trouble with 
alternating-ourrent than continuous-current fuses was, in his 
opinion, not due to a deterioration of the wire, but was the 
result of vibration at contacts, which were thereby loosened, 
and arcing was set up. It was very difficult to devise apparatus 
to overcome this—even lockuuts were not wholly satisfactory in 
his own experience. He agreed with Mr. Taite as to the con- 
venience of the old-fashioned fuse clamp arrangement, and 
instanced a case of lights jumping in church, which he found to 
be due to loose locknuts, and this matter was put right by him 
with the aid of the church door key as a main fuse. He advised 
reference to B. Hopkinson's paper to the Iostitution of Civil 
Engineers for some interesting details concerning carbon break, 
cut-outa, and magnetic blow-out apparatus. 

Dr. C. C. GaRRARD thought that designers of low-tension 
fuses would find nearly all the data they require in the paper, 
which would have been additionally useful if the experiments 
had been extended to fuses of larger current-carrying capacity. 
With currents of 200 amperes and upwards the chief difficulty 
is the watt consamption and heating, as with a fuse of smaller 
sizs about 50 watts is the maximum allowable liberation of 
heat, and with a larger watt consumption the neighbourhood of 
the fuse gets excessively hot. With the objeot of standardising 
fases he had been plotting curves of watt consumption and 
current during the last three years, and he thought that his 
method of testing corresponded more to working conditions 
than that advocated in the paper, as it was based upon the 
principe that any current below the melting-point value could 

kept flowing through the fase for an indefinite period 
without the fuse breaking circuit. He thought that it was useless 
to rate a fuse at 500 amperes if it would melt with 400 amperes 
passing for & oouple of hours, and this result might be obtained 
by the methods mentioned in the paper. He instanced some 
remarkable results of increase of potential on bresking circuit 
upon fuses when a 10,000-volt increase was, in one instance, 
obtained on a very inductive circuit of 90 amperes at 220 volts 
continuous current. These rises were not only measured by a 
spark gap, but were confirmed as to their destructiveness by 
interpusing pieces of paper between the electrodes, which paper 
was pierced by the spark made on breaking the fuse. Such a 
fase would, therefore, cause damage to the apparatus that it 
was 1 to protect, should it be needed to open the 
circuit. 

Mr. E. W. Cowan commented on the singularity of a paper 
written by a professor being of such value to engineers! 
Terminal capacity he considered a great factor in determining 
the capacity of a fuse. From his experience, a fuse was useless 
in protecting an armature from a heavy reverse current from a 
battery. The principle of shunt fusing was insufficiently con- 
aidered, as to the advantage of taking no current when working, 


THE ELECTRICAL ENGINEER, MARCH 24, 1905 


— 


but making tho final break in a safe place. He hoped to have 
some details as to deterioration, as manufacturers were made, 
by consulting engineers, to run at 50 per oent. overloads. 
Circuit breakers for heavy currents were preferable to fuses, 
as the former opened at once on dead shorts, and used a 
time-element lag for less deadly effects. He also preferred 
long-drawn-out breaks to rapid snaps, which induced rise of 
pressure, among other thinga. 

Mr. A. C. Cormack considered that atmospherio temperature 
would influence a fuse, and that a multiplicity of small fuses 
was better than a single large fuse. Terminal effects have got 
fuses their bad name for unreliability. Although automatic 
cut-outs were better for some purposes, like all automatic boxes 
of tricks, they were likely to go wrong, and where these existed 
a fase should also be in series. 

Mr. H. G. BAdds was grateful for the new formula evolved 
from the teste, although he thought Sir Wm. Preeoe's time- 


honoured C = A d? still good enough for workshop experimen's. 
He thought the time was coming when circuit breakers would 
take the place of fuses. He recommended that when the paper 
is published in the Proceedings, the paragraph as to RUNNING 
FUSES AT A MAXIMUM OF 50 PER CENT. OF THEIR NORMAL FUSING 
CURRENT should be printed in Roman capitals. The non-inter- 
changeability of fuses was not desirable from a manufacturers 
point of view, as circuits were sometimes used for different 
ratings as time went on. i 

Mr. C. C. ATCHISON appreciated the results of the experi- 
ments, as he had tried to make similar ones himself, but found 
that too much time was required. He considered that every 
type of house fuse box on the market had ite defects, and 
corporations consequently had to make their own designs. The 
reference to changing fuses every three months was hardly 
based upon a consideration of work-a-day conditions, say, in au 
ordinary town with 2,000 fuses. As to the ousting of fuses by 
automatic contrivances: he believed that when fuses were 
standardised properly, the cut-outs would not be used at all. 
He preferred teak instead of porcelain for fase boxes, and used 
this material charred on the inside to prevent combustion. 
Enclosed fuses were certainly very noiseless and sparkless in 
operation, and he instanced a case of one blowing in his station 
close to him, and only being found out by its effect on the 
machines. i 

De. ScHwARTZ, in reply, referred to the mysterious efficiency 
of the damaged fusee, his only explanation being that the heat 
was conducted rapidly away by the remainder of the fuse wire. 
The alternating-current effect on fuse wire he considered was 
better explained by Mr. Audrewe's theory of vibration than by 
Sir D. Salomons's idea us to molecular efleots. He did not 
advocate putting fuses iu oil, and preferred enclosing them iu 
porcelain for special situations, as collieries, etc. He agreed 
that no fuse could be produced to save machines from sudden 
current rushes. The atmospheric temperature effect he ocon- 
sidered to be inappreciable. He still preferred that fuses 
should be made non-interchangeable to any but authorised 
persons, and to these it would be simple to alter the standard 
fixed fittings in the fase box by the substitution of other standard 
fittings of greater or less capacity. Hoe disagreed with Mr. 
Atchison as to the perpetual unreliability of fuses. He thought 
that the Germans were steadily standardising fases among other 
things. Ia that official-ridden country no ordinary man may 
replace a fuse, but he must employ the organised facilities to do 
such work. This was a nuisance to the householder, but it 
ensured reliability. A constant environment (such as with an 
enclosed dust fuse) adda to the constancy and reliability of the 
fuse, and he believed that this class would come more and more 
to the front. The only trouble waa that they were not easy to 
refill, and the maker charges 8d. each, but his analyses of the 
filling materials used might help to save this. 


GLASGOW LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The monthly meeting of the above section of the Iusti- 
tution of Electrical Engineers was held on the 14th inat. at 
207, Bath-street, Glasgow, Mr. Robert Robertson being in 
the chair. The evening was taken up with the discussion 
of the paper on Eirthing" by Mr. Lackie. A consider- 
able number of lengthy written communications were 
received, and an exceptionally large number of those 
present took part. Many of the speakers, however, 
did not confine themselves to the subject matter of the 
paper. 

Mr. James JOHNSTONE (Glasgow), in a communication, said 
that while he agreed with the author's suggestion, that all 
metal sheathings of conductors should be kept clear of other 
metal work, the difficulty would bein getting this suggestion 
carried out. With regard to the author's suggestion of a resist- 
ance in the earth circuit, though it was decidedly novel, it still 
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left the whole question open to debate, because they could have 
no guarantee that plumbers, gasfitters, or bellhangers might not 
come along and earth the whole system from the earth circuit 
with its resistance. Of course, it was possible to test each 
separate installation to see that this had not happened, but who 
was to be at the expense of making such periodic testa? In 
the case of motors the adoption of a resistance in the earth 
wire would obviate a considerable amount of damage, and the 
risk of damage from gas or other metal pipes would be mini- 
mised if the motor earth resistance were inserted between the 
motor and the piping. Care would be required, however, to 
see that in works the earth-wire was taken beyond any adjacent 
water-meter. 

Mr. ALLAN AnTHUR (Glasgow), in a communication, said 
that one disadvantage of having only one earth in a large 
building was that in the event of the earth-wire being broken 
the whole system was insulated from earth, or only connected 
to earth by accident. Another disadvantage was that if the 
earthing were in the basement, and a fault occurred on the top 
flat, all the tubing to the earth was momentarily alive, whereas 
if there was an earth on every flat only a small portion of the 
current would travel along the tube, while most of it would go 
right to earth on the top flat. Mr. Arthur had noticed 
that in the samples of bad wiring shown by Mr. Lackie slip 
tubing had always been used, without the necessary precautions 
being taken to bond across the different lengths of tube. He 
thought that lead-covered wiring properly installed made a very 
satisfactory job. He could not agree that insulating the sheath- 
ing and earthing at one point through a resistance would in 
no way interfere with the precaution for the safety of the 
public from shock, as a partial fault would blow the fuse, which 
it might not do if the extra resistance were inserted. 

Mr. D. M. WATERHOUSE (London) sent a communication, in 
the course of which he said that he was unable to agree that it 
was just as necessary that conduits should be earthed where the 
pressure of supply was only 100 volts, as in cases where it was 
250. He believed that the sectional area of the earth con- 
ductor should be in proportion to the fuse protection of the 
largest conductor in the conduit which is earthed by it. He 
thought that Mr. Lackie’s figures with regard to electric fires 
showed the fallacy of the prevailing idea that continuity and 
earthing of itself afforded security against fire risk. He con- 
tended that to increase the resistance of the intentional earth 
would result in sending a larger current through any existing 
unintentional earth. It was not possible to completely insulate 
the whole run of conduits throughout a building except at con- 
siderable expense, however admirable the idea in itself might 
be. Either two independent earths ought to be made, or the 
earth-wire itself must be protected from mechanical injury by 
enclosure in a metal tube. He was strongly in favour of earth- 
ing lampholders on installations where continuity and earthing 
were arranged for at all other parts. 

Mr. J. W. Back (Glasgow), in a communication, said that 
he thought it would be found that earthed cast-iron boxes had 
been used in nearly every case where the main fase had gone 
with an earth on a three-ampere circuit. If well-designed fuse 
boxes with insulated or non-metallic cases were used, he thought 
it would be practically impossible for an earth on a three-ampere 
branch to do more than blow the three-ampere fuse. He was 
of opinion that if the metallic sheathing were made electrically 
continuous throughout, and earthed at one or more points, and 
the fuse boxes properly designed, there would be no need to resort 
to Mr. e's main suggestion, which would be bound to add 

tly to the cost if it were to be properly carried out. The 

ideal system, he thought, was some well-designed concentric 

system with return. Lampholders he considered the weakest 

of the insulation, owing to the fact that manufaoturers had 

ept to the standard sizes of the 100-volt days, and with this 

size it was impossible to get in the proper amount of space for 
250 volts. 

Mr. Georce Stevenson (Glasgow) said he had no objection 
to offer to Mr. Lackie's three suggestions as regards lighting if 
the wiring were carried out with steel-armoured cables, which 
if insulated with a thin layer of tarred jute made, in his 
opinion, a better job than any of the conduit systems at present 
80 fashionable. ith power circuits, however, over and above 
the resistanoe, it would be necessary where motors were mounted 
direct on 4 metal framework making a good earth, to insulate 
the motor frame from the base-plate. This meant insu- 
lating brushes and washers for the holding-down bolta, and fibre 
or wood strips, which increased the cost and made the job less 
satisfactory from an engineer’s point of view. 

Dr. Bortomiey (Glasgow) sent a short communication in 
which he said he aubstantially agreed with the suggestions 
made in the paper. 

Mr. J. M. Munro (Glasgow) said the whole paper showed 
that they had not arrived at an ideal system of wiring. With 
al its disadvantages, he was inclined to hark back to wood 
casing. With regard to the fires mentioned by Mr. Lackie, he 
thought that the number was very small, considering the number 
of installations and the variety of work represented. Mr. 
Lackie's first suggestion would be difficult to carry out, especially 
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in old buildings. He believed that architects were very much 
to blame in the matter. They made no real provision for 
artificial lighting. Perhaps they Ass contractors) ought to 
blame themselves to some extent. They ought to consider what 
recommendations they could make, and then try to come to 
some agreement with the Institute of Architects. He had 
always endeavoured to get all tubes insulated from other metallic 
work in building», and while this had often added a little to the 
coat, he did not see that it presented any real practical difficulty 
in moet cases. A proper external insulating cover to the tube 
was of great assistance, but it was difficult to get a cover which 
possessed all the necessary qualifications. He would be glad if 
Mr. Lackie would say bow often in an average week the 
earth-fuse blew in the station. 

Mr. F. A. Newrnoton (Edinburgh) said that the author's 
references to electric fires were particularly interesting. If the 
public got the idea that electricity was unsafe, it would greatly 
hamper the industry. They were all agreed that electric lighting 
was the safest form of illumination, and it rested with them 
to do what they could on the lines laid down in the paper to 
keep the industry from getting a bad name. Although there 
was a temptation for contractors to do cheap work, he thought 
that in the long run good work would pay best. He did not 
see any good in insulating the earth connection. He would 
like to have further particulars about the seven fires which had 
been mentioned by the author as having occurred in installa- 
tions where the metal piping was earthed. He believed it was 
not possible to keep the tubing carrying electric conductors 
clear of all other metal work. Even if it was done at first, the 
first plumber that came along might run his pipes across the 
electric tubing, and then the condition of affairs would be as 
bad as ever. If the piping were clear of all other metal work, 
of course a resistanoe in the earth circuit would be very suitable 
in reducing the flow of electricity, bat with other metal work 
in contact it would only make matters worse. He believed that 
with the present methods of working it would be better and 
safer to earth to all the other metal work in the building. He 
hoped that Mr. Lackie's paper would enable them to arrive at 
some better method of doing installation work than they had 
at present. 

Mr. H. A. Mavor (Glasgow) said he entirely disagreed with 
Mr. Lickie's three main conclusions. He would insist upon 
earthing at as many points as possible. With regard to the 
second suggestion in the paper, it would be magnificent if it 
were possible, but seeing that it depended on the possibility of 
the first suggestion, which had been shown to be practically 
impossible, it was not of nuch use. 

Mr. Wm. McWuirter (Glasgow) said it was high time new 
rules were laid down by the master of works, whereby no soft 
metaltubing would be allowed inside of buildings under any 
conditions whatever. He was also of opinion that all tubing 
used in connection with electric wiring should be screwed. He 
did not believe in bonding, because by the time tubing was 
properly bonded it was dearer than screwed tubing. He was 
afraid that the use of a resistance in such a way as Mr. Lackie 
had suggested would give rise to fire risks in addition to those 
which already existed. He disagreed with Mr. L«ckie's theory 
that faults in lead-covered cables were often due to a strand 
breaking, plercing the rubber and earthing in the lead. Most 
of such faults, he considered, were due to electrolysis. 

Mr. W. A. CHAMEN (Glasgow) said he quite realised the 
danger and the objections that might arise againat preng a 
resistance into the earth circuit, but after all they must be guided 
by their long years of experienco, and they had come to find 
that the theories they had propounded and proved to their own 
and other people’s satisfaction did not always work in practioe. 
There was no doubt that their older theories about dead earths 
might still be right. They seldom got a dead earth, however, 
and that was how they found it necessary to insulate the earth- 
wire. They insulated the earth-wire because it sometimes 
did not make earth, and then it was a source of 
danger if it was near a gas-pipe. The real difficulty which 
they had with the earthing of the metal sheath was the 
momentary rush of current. That was the point that none of 
them realised sufficiently. Mr. Lackie had made a determined 
attempt at a compromise, and he thought it would be wise to 
give the arrangement he proposed atrial. Although it might 
seem im ble to keep tubing clear of all other metal work, 
he though it would be well that they should set that up as a 
rale to be adhered to as far as possible, and very probabl 
they would be able to achieve it in a great many cases. I 
on testing they found that they had not managed to keep the 
tubing isolated throughout, then it would be wise to put in 
the n resistance. There was no reason why Mr. Lackie's 
suggestion should not be tried, and if they did not succeed in 
keeping the tubing clear they could give the resistance in the 
earth leads a trial. 

A number of other speakers took part in the discussion, 
among them Mr. Morpey (London), Mr. PiLKIN TON lon, with 
and Mr. MackENziE (Glasgow). Owing to the lateness of the 
hour it was agreed to postpone the hearing of Mr. Lackie's 


reply. 
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FORTHCOMING EVENTS 


FRIDAY, Mancn 24. 

Physical Society.—At 5 p.m., at University College Note on the 
Vol age Ratis cf an Iaverted Rotary Converter, by Mr. W. C. 
C inron; On the Flax of Light from the Electric Aro with 
Varying Power Supply“ by Mr. G. B. Dyke; The Application 
ef the Cym meter aud the Determination of the Ooetficient of 
Oonvling of Oscillation Transformers, by Prof. J. A. Fleming, 
F. R. S.; exhibition of oymometers and other instruments. 

Institution of Civil Engineers —At 8 p. m., students’ meeting. 
‘The Wanki to Victoria Falls Section—Victoris Falls Railway,” 
by Mr. O. T. Gardner; and ''Detigu of a Double-Line Plate. 
Girder Railway Bridge, by Mr. H. S. Coppock. 5 

Royal Iastitution.— At 9 p.m, '' A Pertina-ious Current," by Sir 
Oliver Lodge, F. R S. 

. Soolety.— A. 8 p. m, smokiog concert in King's 

all. 
SATURDAY, Marca 25. 

Royal Iastitution, —At 5 p.m., '' Elec‘rical Prop rtiss of Radioactiv3 
Substances,” by Prof. J. J. Taomson, F.R 8. (Lecture III.). 

Institution of Electrical Eagineers (Manchester Students’ 
Section).— Visit to Liverpool and Southport Electric Railway. 
Leave Victoria S ation at 2.10 p.m. 

Paddington Electrical Exhibition. — Opening. 


Monpay, Marcu 27. 


Society of Arte.—At 8 p.m., ''Telephony," by Mr. H. Laws Webb. 
(Le ture III.). 


Tuxs DAY, MARC 28. 
Royal Institution —At 5 p. m., Vibration Problems in Engineer- 
` iog,” by Prof. W. E. Dalby (Lecture II.). 
Institution of Electrical Eogincers (Manchester Section).— 


At 7 50 p.m., Use of E'ect ical Eae-gy in Miaes and Collieries,” 
by Mr. A. B. M watain. 


| WEDNESDAY, Mancu 29. 

Institution of Electrical Xaginoers (Studonts' Seotion).— 
At 780 p.m., ''A Modern Generatiog Stati n, with special 
referense t » the Lotz--o1d, Chelsew, Station,” by Mr. Ohaff srs. 


Fripay, Marca 3L. 

Compatriots' Club —At 5 3) p.m , Westminster Palace Hote’, '' The 
New German Oommercisl Treaties and their Probable Eff-ct on 
British Iidu tries,” by Mr. W. A. 8. Hewins. 

Institution of Mechanical Engineers —At 8 p.m., '' First Report, 
S:esm- Eogino Research Committe, by Prof. D. S. Oapper 
(further discussion). 


SATURDAY, APRIL 1. 
Assosiation of Municipal Corporatioms.—4Annus! meeting at the 


. Guildhall, when the agre:ment between the National Telephone 
Company and the Government and other subj :cta will be discussed. 


Rontgen Soolety.— April 6, exhibition cv.niag. 
Tastitution of Civil Eagineers.—The thir:eenth ''James Forrest 
lecture will he delivered by Colonel R. E. O. Orompton, R E. 
O. B., cn Monday, April 10, at 8 p. m., the subjest being 
„ Un:olved Problems in Electrical Eogincering." 


LEGAL INTELLIGENCE. 


DEFECTS IN ELECTRIC MAINS. 


Iı the King's Bench Division Messrs. A. H. Midwood and Oo., 
Manchester, sued the Lord Mayor and Corporation of Manchester to 
recover the estimated loss of the plaintiff,’ stock -in-trade, which was 
destroyed by fire caused by the fusing of one of the Corporation's 
eleotrical cables. The plaintiffs alleged that the Corporation bad laid 
their mains in such a way as to conetitute a nuisance, and that the 
fire was caused by their negligence. The Corporation denied the 
allegations. 

Oounsel having outlined the case, it was agreed that the following 
points should be left to the jary : 

1. Was the fire caused by the fusing of the Oorporation's cable ! 

2. Does the system adopted. by the defendants constitute a danger 
to persons having property adjicent to the mains 

3. Is the method of localising faults by the burning out or smoke 
tests a reasonable and proper method, having regard to the risk 
of fire ? 

4. When the defeadants became aware of the fault, did they deal 
with it for the purpose of preventing fire in a reasonable and proper 
manner ? 

Mr. A. L. Taylor, M. I E E., on behalf of the plaintiffs, said that 
the system of ‘‘ linking-up " was neither usual nor advisable in a city 
like Manchester. Ic was reasonably practicable to carry out a system 
of electric lighting without danger to property. Liverpool had been 
running a system 10 years longer than Manchester, and their mains 
had been on tire, but there had not been a single case of fire spreading 
inside premises, 

Other evidence having been given on behalf of the plaintiffs, Mr. 
Fletcher Moulton, on behalf of the defendants, said that everything 
prudence dictated had been done by the defendants. 

Mr. Pearse, the city electrical engineer, stated that on the day in 


uestion an abnormsl current was observed to be passing to earth 
through the middle wire at one o’clock, and proper steps were taken. 
Mr. Patchell, MIE E., and Mr. C. L. Sparks said that the 
Menchester eystem complied with the Board of Trade regulations. 
The case was decided yesterday afternoon in favour of the plaintiffs. 
This important de zision reaches us too late for comment this week. 


WILLESDEN ELECTRIC LIGHTING. 


Ia the Court of App»al on Wednesday the appeal of the Metro- 
plitan Electric Supply Oompany, Limited, against the jadgment of 
Mr. Justice Farwell, in an action institute 1 by the Attorney-General at 
the iostance of the Willesden Urban District Council, came on for 
hearing. The p-oceedings before the Court below were reported ia our 
issue of Nov. 4, 1904. Oa that occasion the Attorney-General obtained 
a verdict restrainiog the company from supplying current for lighting 
to the Great Western Railway fron the company’s generating station 
at Willeslen, on the ground that the company’s powers only entitled 
ae to generate energy at Willesden, and not to give supply within 
that a-ea. 

Their Lordships, without calling upon counsel for the respondents, 
csm) to the conclusion that there was an express proviso in the defen- 
dauts Act of Parliament prohibiting the supply of electrics] energy 
outside the sp2cified area, and dismissed the appeal, with costs. 


MELBOURNE TRAMWAY AND OMNIBUS COMPANY, 
LIMITED v. KIDNEY.—MELBOURNE TRAMWAY AND 
OMNIBUS COMPANY, LIMITED v. THE CORPORATION 
OF THE CITY OF MELBOURNE. 


The House of Lords last week hesrd consolidated appeals from 1905 
ments of the Supreme Oourt of the State of Victoria of March 13, 1902, 
and Dec. 7, 193. 

The appellants are a limited company authorised by an Act passed 
in Victoria in 1883 to construct tramways aud work and run carriages 
thereon within the city of Melbourne and elsewhere, The Oorporation 
of Melbourne claimed the power, a3 the licensing authority, to make 
by-laws relating to carriage licenses in their city. The first decision 
appealed against a conviction of the company by the court of pstty 
sessions for employing for hire a tramcar without having had a license 
granted in rerp:ot of it. The second jadgment supported a by-law 
made by the Corporation relating to the licensing of the company’s 
tramcara and employés. Both cases raised substantially the same 
question as to whether the company we:e obligad to take out and pay 
for licenses in respect of the tramcars aud theic drivers and conductors, 
the decision in both cases being adverse to the company. 

Judgment reserved. 


" LIVE" WIRE ACCIDENT. 


Brough v. the Potteries Electric Traction Company, 
Limited. 


This was an action to recover damages for personal ipjaries sustained 
through the alleged negligance of the defendant company. 

The plaintiff was employed as a loader at a colliery. It appeared 
that about an hour proviously to the plaintiff starting work one 
morning there had been & breaksg» of the wires connectel with the 
overhead electric tramway, and one of the wires hung down upon the 
roadway. The plaint ff appate atly did not observe the wire as he 
crossed the road, and it curled itself round his body. The plaintiff 
was terribly injarad, and had been unable to follow his employment 
hav.ng lost the use of his left arm. The alleged negligence on the 
part of the company consisted in the fact that the bridle wire leading 
from the side standard to the central wires was called upon to bear 
more strain than it should if the wires were properly constructed. It 
was contended that the bridle and the span wire should have separate 
and independent attachments to the iron standard. The fact that 
the bridle wire was slive, although it hung without touching the 
trolley wires, was alleged to indicate defective insulation. It was also 
urged on behalf of the plaintiff that the company were negligent in 
not immediately sending to the scene of the accident. 

Medical and expert evidence was given on plaintiff's behalf, the 
witnesses including Mr. C. E. O. Shawfield and Mr. H. M. Sayers 
while Mr. G. J. Oonaty tendered evidence for the defendants, on 
behalf of whom it was contended that they had tsken all reasonable 
precautions. i 

His Lordship held that where a ''live" wire was found hanging 
down iato the roadway the onus was upon the defendant. 

The jary found for the plaintiff, and assessed the damages at £300. 


FOOTBOARD RISKS. 


Judge Greenwell gave judg ment at the local county couri for the 
Newcastle Corporation in a case in which they were sued by & 
Ta isenger for injuries recoived through being jerked off a tramoar. At 
the time plaintiff was standing on the footboard after it had passed 
the stopping-place, where, he allczed, he had told the conductor he 
wantelto slight. The defence was that he gave no order, and tried 
to alight as the car was moving. The judge said that while he 
acsepted the plaintiff's statement, he did not see how that gave him a 
claim. If he had given an order with which the conductor did not 
comply, that did not justify him in remaining on the footboard after 
the car had increased in speed on passing the stopping-place. The 
footboard was a place where a passenger had no right to travel. It 
was common for people to travel on it, but he thought they must 
ocaupy the same position as people who tried to get off while the car 
was moving—they were there at their own risk, 
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COMPANIES’ MEETINGS AND REPORTS 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAYS. 


The ordinary ponerse! meeting of this Company was held last Friday, 
Mr. Emile Garoke presiding. 

The Chairman have reviewed the report (a notice of which we gave 
last week), the same was adopted. 


CORK ELECTRIC TRAMS AND LIGHTING. 


The annual meeting of this Company was held on Friday last, Mr. 
A. P. Monks presiding. 

The Chairman stated that the receipts for the year were £465, 148, 
and after the payment of expenses (28. 125) and the interest on 
debentures (£4,302), there remained £13,427. Of this sum £5,600 wis 
paid in dividends on the preference shares, £1,000 carried to deprecia- 
tion and insurance account, and it was proposed to pay B per cent. on 
the ordinary shares, carrying forward £885. The lighting and power 
business continued to show progress. The traffic receipts were also 
satisfactory. 

The report was unanimously adopted. 


MERSEY RAILWAY. 


The report of this Oompany for the half-year ended Dec. 31, 1904. 
states that the train mileage run during the half-year was 415,625 
miler, as compared with 401,046 during the corresponding six months 
of 1903. The number of passengera conveyed during the half-year has 
been 4,657,876, as against 4,155,777 for the corresponding period of 
1903, exclusive of season-ticket holders. The total receipts from all 
sources have been £41,789, as compared with £37,558 for the corre- 
sponding period of 1905. Working expenses, exclusive of the excep- 
tional charges for pumping, ventilation, and lifts, have been £2,029, 
equal to 69°17 per cent., as against £28,203, equal to 75:50 for the 
corresponding six monthe. These exceptional charges for pumping, 
ventilation, and bydraulio liite for the past half-year amour ted to 
£3,854, equal to 9:22 per cent., as compared with £4,237, or at the 
rate of 11:54 per cent. for the corresponding period of 1903. 


SALISBURY ELECTRIC LIGHT AND SUPPLY. 


The annual meeting of this Oompany was held last week, Mr. 
W. M. Hammick (chairman of the directore) presiding. 

The report stated that the number of consumers had advanced from 
662 with 23,853 lamps connected, to 820 with 26,674 lamps connected, 
thus showing a steady increase. The profit on the year’s working, 
including £518. Os. 44d. brought forward from lost account, amounted 
to £4,916. 3e. 74d., and after paying an interim dividend at the rate 
of 4 per cent. for the half year, amounting to £600, and £1,452. 1s. 6d. 
interest on debentures and outstanding accounts, there remained a 
balance of £2,864, 2s. lid. to be dealt with. The directors recom- 
mend that a further dividend at the rate of 7 per cent. for the half- 
year be paid, making, with the interim dividend already paid, a total 
dividend at the rate of 62 per cent. per annum for the whole year, and 
that £1,6C0 be placed to 1eserre, leaving £214, 2s. 14d. to be carried 
forward to the next account. 

The report was adopted. 


SLOUGH AND DATCHET ELECTRIC. 


The report for the year ended Deo. 51 states that the capacity of the 
generating station is now 870 h.p., as compared with 510 h.p. last 
year, and the order has been given for an additional boiler of 500 h.p., 
which will be installed this year. The supply mains have been 
extended in many directions to connect up additional customers. The 
capital expended to the end of the year 1903 was £51,252. 9s. During 
last year a further sum of £7,729. 18s. 7d. was expended, bringing 
the total up to £38,982. 74. 7d. The number of 8.c.p. lamps and 
motors connected up to Dec. 31, 1903, was 3.126. During the year 
2,482 were added, bringing the total up to 5,608, of which 198 repre- 
sent the motor power. The directors, after very careful consideration, 
decided early in the year to reduce the price of current to 6d. per unit 
for lightiog and 34. for motor power. The total revenue fur the year 
was £3,011. 7e. Id., including the sale of current in bu k to the 
Windsor Company, which amounted to £1,452. 5:. 2d. The total net 
pront available for distribution after adding the sum of £294. 17s. 9d. 

rought forward from the previous year is £1,628, 8s. 1d., and out of 
this the directors recommend the declaration of & dividend at the 
rate of 3 per cent. ter annum (less income tax), which will absorb 
£1,050, leaving £578. 8a. 1d. to be carried forward. 


— 


NEWMARKET ELECTRIC LIGHT. 


The annual meeting of this Company was held at the offices, Mr. 
G. H. Verrall, J.P. (chairman of directors), presiding. 

The directors’ report stated that during the past year 1,737 8-c.p. 
lamps had been connected with the mains, making a total connected 
at the end of the year of 18,190 lamps. Applications for a further 728 
lamps had been received this year. The profit on the year's working, 
added to £312. 18s. 10d., brought forward, amounted to £2.019. 
be. 8d., which, after providing for debenture interest, £707. Os. 10d., 
left a balance of £1,312. 4s, 10d. The directors recommended that a 
dividend of 44 per cent. be paid, that £250 be carried to reserve, and 
that £134. 10s. 6d. be carried forward. 

The Chairman, in moving the adoption of the report and accounts, 
gaid that in addition to the applications mentioned in the report, nearly 


300 more lights had been applied for, and 117 had been connected since 
the report was drawn up. 
The report was adopted. 


BRITISH INSULATED AND HELSBY CABLES. 


The report for the year ended Dec. 31, to be submitted at the meet. 
ing at Liverpool on the 27th inst., states that the profit for the year 
amounted to £129,817, to which has to be added the balanoe brought 
forward £6,165, making £135,982. The directors iscomimend & 
further dividend of 4 per cent. on the ordinary shares, making 8 per 
cent. for the year, carrying forward £7,114. The volume cf trade 
has been large. but competition still continues very keen. A further 
sum of £8,500 has been added to the special reserve account. Addi- 
tions to new plant and mschinery, etc, duriog the year at the 
Prescot, Helsby, and Liverpool works have been necessitated in order 
to facilitate the Company's Lusiness, and wicen the scope of its 
operations, 


HOVE ELECTRIC LIGHTING. 


The annual meeting of this Company was held on the 16th inst., 
Colonel A. J. Filgate prisiding. Particulars of the report appeared 
in our issue of the 10th inst. 

The Ohsirman having revieved the position generally the report 
was adopted, 


COUNTY OF LONDON ELECTRIC SUPPLY. 


Tbe annual meeting wss held at Winchester House on the 16th inst., 
Mr. J. P. Braithwaite presiding. In movirg the adoption of the 
report (particulars cf which appeared in our maue cf the 10th inst.), 
the chairman alluded to the Oompany's Bill, now before Parliamenr, 
for extending their operations. The report was adopted. 


SOUTH WALES ELECTRICAL POWER. 


The report of this Company «hows that steady progress was made 
during the past year. Four stations—Bridgend, Owmbran, Neath, 
and Pontypi idd— have now been completed, and sre supplying current 
receipts for the past year, amounting to £7,0C0, as compared with 
£1,900 for the previous 18 monthe. Arrangements have been made to 
supply a Jarge number of collieries and works with current to the 
extent of 10,000 h.p., and the demand is stated by the directors to be 
continuously increasing. Au important scheme of electrical develop- 
ment is foreshadowed in the county of Darham, the Newcastle Supply 
Company, which fornish«s power to nearly all the Tyneside shipyards 
having sgreed to purchase the shares in the Oounty of Darham 
Electric Distribution undertaking. which holds provisional powers 
for Gateshead, Durham, Ohester-le-Street, Jarrow, and South Shields. 


PERTH (AUSTRALIA) ELECTRIC TRAMWAYS. 


The report for the year 1904 states that after paying the interest on 
the first and second debenture issues, the sinking fund for first deben- 
ture stock, and the trustees' fees, the balance standing to the credit 
of profit and loss account is £14,180, which is carried to proht alloca- 
tion account. To this balance of profit of £14,180 is added tbe balanca 
brought forward from last year—viz., £3 232 ard £500 proportion of 
interest on guarantee deposit—making £17,912 from which has to le 
deducted £9,000 for prefererca dividends (paying all arreais to date) 
and £450 dividend tax in Western Australia. A balance is thus lett 
of £8,462, of which £500 accrued interest as above is payable to the 
trustees for the debenture holders, Joaving a balance of £7,952. Oat 
of this sum the directors propose to add £5,000 to reserve account, 
leaving, with the £500 referred to above, a balance of £3,462 to be 
carried forward. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The annual meeting was held on the 16th inst., at Winchester 
House, London, Mr. H. R. Beeton presiding. Particulara of the report 
appeared in our last week's issue. 

The Chairman, after remarking upon the need of legislation to 
relieve companies from burdensome and growing taxation, stated that 
the Board contemplated farther reductions in pi ice, believing that such 
a policy was best in the interests of the Oompany. 

The report was adc pred. 


OXFORD ELECTRIC. 


The fourteenth annual meeting of this Company (paiticulars of 
whose report we gave last week) was held lest Fiiday, under the 
presidency of the cheirman, Sir Henry Mance, 

The report was adopted. 


NEW COMPANIES REGISTERED, 


Simplex Motor Syndicate, Limited.—Capita], £1,200. Ol ject: 
to acquire from J. D. Roots certain patents and rights relating to 
improvements in internal-combuetion engines, and to carry on the 
bueiness of motor manufacturers, etc. Registered office: 83, Upper 
Thames-street, E. O. 

Hexham and District Electric Supply Company, Limited — 
Capital, £30,000.  Orject: to supply nr for light, heat, 
power, traction, and other purposes in the urban district of Hexham, 
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and the parishes of Acomb, Saudhoe, Hexham, West Quarter, and 
Warden, all in Northumberland; to acquire a transfer of the rights 
and powers granted to E. P. Harvey, of Richmond, Surrey, by the 
Hexham Electric Lighting Order, 1904, etc. Registered office : Bank- 


chambers, Hexham. 
Liens Registered. 


Eastern Telegraph Company, Limited, London, X C Lien 
registered March 10, for £10.000 debenture stook, ranking pari passu 
with previous issues amounting to the total of £1,887,764 ; charged 
on the undertaking and revanue of the company. 

Edieon- Zell Consolidated Phonograph Company, Limited. — 
A trust deed. dated Feb. 20, 1905, to secure £15,000 prior lien bonds 
has been registered. ch led charged, certain patent and trade marks, 
the leasehold lands and hereditaments known as Newbery House, 39, 
Charing Oroes-road, W. O., and the company's other atssts, present and 
future, including uncalied capital. Trustees: Sir William H. Qu ele- 
Tns ro 14, Royal-avenue, Chelsea, and E. Dexter, 11, Ironmonger- 

ne, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Manchester.—The Corporation require tenders for switchboards. 
Tenders by April 4. 

Salford —The Oorporation invite tenders for wiriog their Seidley 
School. Tenders by 3let inst. 

Hornsey.—The Town Oouncil require tenders for cables, meters, 
junction boxes, etc, Tenders by March 27. 

Cartagena.—The Pablic Works Department, Madrid, require 
tenders for electrification of the local tramways. 

Colehester.—The Oorporation require tenders for electric pumping 
plant and surface condensers. Tenders by April 5. 

Sofia.—-The District Finance Commissioners require 15,000 insula- 
tors, elements for batteries, etc. Tonders by April 3. 

Christiania,—The Post and Telegraph Department require tenders 
for 8,000 kilos, of 4mm. bronze wire, Tenders by April 10. 

$t. Marylebono.—Ths Borough Council invite tenders for the 
supply of house meters, including maintenanoe for two years, Tenders 
by April 4. 

Salford.—The Corporation invite tenders for the wiriog of the new 
Council school, Liverpool-street, Seedley. Tenders by March 31. See 
advertisement. 

Bucharest.—The Post and Telegraph Department require tenders 
for 18, 000 kilos 5mm, bronz3 wire and 120 kilos 14mm. copper wire, 
Tenders by March 29. 

Bradford.—The Oorporation invite tenders for 2,500 kw. of 
motor-generators or rotary transformers. Tenders by March 30. Fall 
particulars in our advertisement columns. 

Liria — The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

French West Africa.—The Governor-General of French West 
Africa, at Dakar, requires tenders for the erecticn and equipment of 
a contra] station at that place. Tenders by May 15. 

Bilbao.—The Public Works Department at Madrid require tenders 
for the concess'ou of an electric tramway in Bilbao, from the Oalle de 
Hurtado de Améz gi to Plaz: Circular, Tenders by April 24. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (38. Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

Utrecht. —The Municipal Authorities require tenders fər 20 electric 
motors for the tramways. Specifications may be obtained at 6s, from 
the eee Secretary, Town Hali, Utrecht. Tenders by 2 p.m, on 
Apri 8. 

Madrid.—The Post and Telegraph Department (Direccion de Tele- 
. y. Cor r. os), Madrid, require tenders for 65,000 insulators, 

enders by March 28. A deposit of 5 per cent. of the tender value is 
required. 

Keighley.—The Elostricity Committee invite tenders for the follow. 
ing plaut: (Oontract No. 9) one Lancashire boiler; (10) one 500-kw, 
diro st-ourrent steam dynamo. high-speed enclosed engine, Tenders by 
10 a.m. on March 27. 

Autwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of electric light in their local railway 
station. Specification No. 619 may be obtained from the Government 
Railways Office, Brussels. 

Stockport. —The Gas sni Elestricity Committee invite tenders 
for supply and laying of electrical feeder cables. Specifications, etc., 
on be obtained from Mr. A. J. H. Carter. borough electrical engineer, 

illgate, Stockport, Tenders by March 30. 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
electric power ganerating and lighting plant for Olydebank Dock. 
Specifications, etc.. may be obtained from Mr. T. R. Mackenzie, 16, 
Robertson-atreet, Glasgow. Tenders by April 10. 

Rathmines (Ireland)—The Rathmines and Rathgar Urban 
District Council invite tenders for condensing plant.  Speoifisation, 
etc., may be obtained from Mr. George F. Pilditch, A. M. I. E. E., 
Electricity Works, Rathmines, Tenders by March 27. 

Birmingham.—The Tramways Committee invite tenders for supply, 
delivery, and erection of 200 electric tramway cars. Conditions, speci. 
fications, etc., can be obtained from Mr. Alfred Baker, general manager, 
2544, Oorporation-street, Birmingham. Tenders by April 4. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 


a narrow-gauge electric railway from Meiringen to Gietsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Littleborough (Lanes.).— The Gas and Electricity Committee 
invite tenders for erection and completion of proposed traosformer 
station, Butterworth-street, Featherstall-road. Partivulars, etc., can 
be obtained f om Mr. S. 8. Platt, borough surveyor, Rochdale. Tenders 
by 12 noon on March 29. 

Hammersmith.—The Council invite tenders for the supply of 
boul: r flues and economisers ; high pressure steam-pipes ; high-pressure 
feed - water pipes; exhaust steam, feed-water heater, and circulating- 
water pipes ; steam-valves and feed-water heaters ; and coal elevator. 
Tenders by April 5. See advertisement, 

London, 8.W.—The London County Oourcil invite t«nders (a) for 
the manufacture, del.very, and erection of eight 600 kw. induction 
motor-generators for certain sub-stations in connection with the 
Council's electric tramways, and for the supply and delivery at the 
Greenwich electr:city gen «rating station of (b) general wiring material 
and (c) low. tension cables, cable boxes, etc. Particulars may be 
obtained at the County Hall. Tenders by 10 a.m. on April 4, 


Shanghai.—The Municipal Council invite tenders for the construoc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines, A 

forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council's agents, Messrs. Johu Pook 
and Oo., 63, Leadenhall-street, E.C. Tenders by March 31, 1905. 


RESULTS OF TENDERS. 


HulL—The Corporation have accepted the tender of Messrs. Siemens 
Bros., of London, for mains. 

Grimsby.—The Oorporation have accepted the tender of Messrs. 
Crompton aud Oo., Limited, Arc Works, Chelmsford, for the supply 
of motors for the next two years. 

Falham.—The tender of the Universal Engineering Oompany, 
Limited, for the construction of the brick chimney shaft at the elec- 
tricity works, at £2,157. 10s., has been recommended for acceptance, 

Aberdeen.—The Gas and Electric Lighting Committee of the Town 
Council recommend the acceptance of the tender of D. Bruce Peebles 
and Co., Edinburgh, for a 420-kw. generator for the electrical depart- 
ment. 

tord.— The Urban District Council have accepted the tender of 
Messrs. Pallen and Shore, 97, Deansgate, Bolton, at £21,000, for the 
installation of a telephone fire-alarm system on the double or metallic 
principle. 

Stookport.—The Tramways Committee have accepted the tender of 
Messrs. J. and W. S. Briscoe, Longehut.lane, Stoos port, amounting 
to £10,326. 12s. 51., for the construction of the roadway in connection 
with the Hazel Grove tramways. 

Deptford.—The Borough Council have accepted the tender of Messrs. 
F. and O. Osler, of Oxford-street, W., at £532. 14:., forthe sa ply of 
electric light breckets, electroliers, and fittings in connection with the 
new maunicipil buildings in New Oross.road. 

Mirfield.—The District Oouncil have accepted the following tenders: 
Calleace:’s Cable and Construction Company, cables, troughs, packing, 
eto., £8'2 4s. 2d. ; British Thomson-Houston Com paby, meters, 
£112. 6s. 8d. ; Westinghouse Electrical Engineering Oompany, trans- 
formers, £204. 178. 

Stoke Newington. —The tender of Heenan and Froude, Limited, 
for the erection of destruc or buildiogs and plant, at a co-t of 
£8,345, has been a:cep'ed. Other tenders were Horsfall Destructor 
Oompany. Limited, £5,669 (single plant only); Meldrum Bros., 
Limited, £8,964 (duplicate plant). 

Erith (Kent). —The Urban District Council have received the follow- 
ing tend-re for the execution of all work required under the Oouncil’s 
assisted wiring scheme for period ending March 31, 1906: J. T. Jarvis 
and Sons, Pier-road, Erith, 10s. od per i (accepted); W. 
Dickinson, Bexleyh sth, 103. 9d.; G. A. Moore, Bexley-road, Belvedere, 
12s. 6d.; Wooaville Eiectrio Uompsny, Brook street, Belvedere, 
12». )01.; Hooper, Kearey, and Co., Greenwich, 14s.; Ward Bros, 
28A, Basinghali-street, E. O., 14s. 

Batteraea.—The Borough Council have accepted the tender of 
Messrs, Baboock and Wilcox, Limited, in connection with the exten- 
sion plant pow being provided at the central electric generatiog 
stat on, at £1,810. e following tenders were also accepted for 
annual supplies: Messrs. Oharrington, Selle, Dale, and Oo., coal; 
Sloan Electrical Oompany, carbons for aro, eto., lamps; Willcox and 
C»., oils and engioe-room stores; Electrical Company, electricity 
meters; Callonder's Cable and Oonstruction Company, service joint- 
boxcs, etc., and cables. 

Lowestoft.—The Oorporation have received the following tenders 
for one water-tube boiler with superheater, brickwork settings, and 
accessories, together with the necessary pipework : 

Babcock and Willcox, 30, Farringdon-street, E. O. 

, . £1,337 0 
Sterling Boiler Company, 35, Vic‘oria-street, S. W.... 1,391 0 
E. Le Bas end CO, Dock House, Billiter-street, E. O.. 1,391 0 
B. R. Rowlands and Co., Olimax Worke, Reddish, near 

e scenes exi Ere ERE ES d RV E VOR VE e... 1,415 0 
E. Danks and Co., Oldbury, near Birmipgham.......... . 1,423 10 
Olarke, Ohapman, and Co., Victoria Works, Gateshead- 
on-Tyne ORE KESI VE „„ „„ 6096005099 @ 9969080994 1,464 0 


o oo ooo 


Geneva Tramways Co.—The receipts for Februsry amounted 
to £6,225, being an increase of £414 over last year, 
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BUSINESS NOTES. 


TRACTION. 


Newcastle,—Two top-covered cars have made their appearance on 
the Oorporation's system. 

Southport. —The electrification of the pier 5 the British 
Westinghouse Electric Manufacturing Company has been completed. 

Beokenham.—The Urban District Council's proposal to introduce 
motor buses instead of electric trams has elicited a chorus of disappro- 
bation in the local Press. 

Knutsford.—The light railway scheme for Knutsford and War- 
rington came before the Light Railway Commissioners last week, when, 
owing to the quantity cf opposition, it was withdrawn. 

District Railway.—Mr. Yerkes on Mondsy received a deputation 
of the company's employ és in reference to the scale of pay to come into 
force with the electric trains. No settlement was arrived at. 

Yarmouth.—The wok of electiifying the Gorleston section has 
been commenced. It is expected that this route, which is largely 
patronised by seaside visitors, will be ready by the early summer, 

Bradford.—It is estimated by the local Press that the Oo: poration 
tramway receipts for the year ending 21st inst, will reach something 
like £230,C00—roughly speaking, between £32,000 and £33,000 in 
excess of last year’s takings. 

Dublin,—It is reported that the tramway company had sgreed to 
supply electric current for the public light of Blackrock, as a result 
of which that Council's opposition to the company’s Bill now before 
Perliament may be withdrawn. 

Stookport.—Tbe contract for the electrification of the He zel Grove 
line has been awarded, as will be seen in our Results of Ter ders 
column. It is expected that the contractors will commence the work 
on March 27. A start will be made at both ends. 

Rochdale,—The Oorporation have some eight miles of new track to 
put down in the districts of Sudden, Marland, and Littleborougb, 
which must be sng oi by August, as provided by the Corporation's 
Act. The work is being proceeded with vigorously. 

Ackworth —An enquiry has been held by the Light Railway Com- 
missioners into the A-kworth and North Lindsey light railway 
scheme, The total mileage proposed is 58, and the cost is estimated 
at £580,000. Opposition was offered by the railway companies in the 
districts effected. 

London County Council —The receipts for the week ended the 
llth inst. totalled £12,554 against £10,130 last year, and for the 
period from April 1 the aggregate was £625, 252 against £485,490. The 
Council’s Tramway Bill will come on for second reading in the House 
of Commons oa April 6. 

Burton.—The Town Council have instructed the electrical engineer 
to obtain tenders fur a 100-kw. current dynamo, to be coupled to the 
shaft of No. 1 alterrator, together with the switchboard and connec- 
tions, at a cost of about £500, to meet the increased demand which 
the additional service of cars which the Burton and Ashby L'ght 
Railway will call for. 


Wellingborough Tramways Bill.—At the quarterly meeting of 


the Northampton County Council it was stated that the Council's 
opposition to this Bill was simply intended to secure reasonable terms 
for the public, not to kill the measure. The Raunds U:ban District 
Ootncil have practically agreed terms with the company for the trams 
to be brought into that town, and havo consented to petition in favour 
of the Bill. 

burgh.—The Corporation have published the statutory notice 
of their intention to apply for power to reconstruct existing lin es, and 
to lay down new ones for working by some form of mechanical traction. 
Intima tion hae been given that it is intended to make application for 
a provisional order for the purpose of incorporating a company, to be 
known as the Edinburgh Subnrban Electric Tramways, for the purpose 
of leying down tramways between Oraigmillar Park and E:kbank. 


Broughty Ferry.—A Dondee paper reports that all arrangements 
in connection with the formation and financing of a public company 
for the construction and working of the Dandee, Broughty Ferry, and 
District Tramways have now been definitely completed. Oontracts 
amounting to close upon £90,000, and including the whole of the 
construction of the tramways and the building of the generating 
station and car sheds, are stated to have been entered into, Con- 
structive work is to be begun in the early part of May. 


Coventry.—On Tuesday Lieutenant-Colonel Yorke, C. B, on behalf 
of the Board of Trade, made an inspection of the extensions of the 
Coventry and District Electric Tramway Company. Commencing his 
tour of inspection at the railway station, the car proceeded to Broad- 
gate, down Smithford-street, along Spon-street and Spon-end to the 
Chapel-street terminus. Lieutenant-Oolonel Yorke also inspected the 
lifeguard and other appliances upon the tram, The Corporation have 
decided to institute proceedings against the company on account of 
dilatoriness with other lines, 

South Shields.—At a special meeting of the Town Oouncil on 
Wednesday there was a long discussion on the now familiar tram v. 
motorcar question. On behalf of the deputation who were sent to the 
principal towns to enquire as to the working of motor 'buses, it was 
re they had come to the conclusion that that system was unsuit- 
able for a town like South Shields. Councillor Barlow, the electric 
tram’s champion, implied that the superiority of that vebicle was 
manifested by the deputation's report. It was decided to invite tenders 
for the laying of the electric tramways, the tenders to be considered at 
an early date. 

Motor 'Buses.—At the resumed conference of municipal tramway 
authorities, Councillor Boyle, of Manchester, presiding, it was reported 


that the Midland Railway Oompany had sgreed with the Liverpool 
and Bradford Corporations to insert c'auses limiting the running of 
motor omnibuses to routes beginning or ending at one of the company's 
railway stations. The conference sgreed that Mr. J. H. Whitley, 
M. P., should move an instruction to the committee dealing with the 


Bill to extend the clause to the railway's whole system, and slso to 


secure the inser'ion of a similar claure ia the North-Eastern Railway 


Bill and the Great Western Railway Bill. 

Cardiff.—A recommendation was made to the Tramways Committee 
lest week by the electrical engineer, Mr. Arthur Ellis, that a medics] 
man should be appointed to exsmine the men in the employ of the 
tramways department. Mr. Ellis stated that they hed to keep a 
reserve of 40 men to take the places of these who fell s'ck. He quoted 
an instance where a man who had only been in their employ six weeks 
fell tick, snd became entitled to 50 per cent. allowance. Mr. Ellis 
wes inst ucted to enquire as to the practice adopted by oth«r depart- 
ments of the Corporation, and to report. 

Kidderminster.—A letter wss read before the Rural District 
Council on Tuesday from the comp ny which obtained an order to con- 
struct a light railway from Kidderminster to Bewdley, stating that they 
had written to the Kidderminster Town Council « xpreseing dissppoint- 
ment tbat they had not received some pre posals with regard to the 
operation of car traffic through the Bull Ring at Kiddermiaster. The 
osrs could not be profitably worked uuless there were facilities for pus - 
ing through the Pull Ring to the rsilway station and to connect with 
the Stow port line, As the extended time for carrying out the order 
expired on the 2nd prox., the company had no alter native but to 
abandon their order. 

Waleall.—At the meeting of the Town Oourcil lest week it was 
reported that the receipts for the month had been £1,793. 5s, against 
£1,801. 11s. 7d. in the corresponding month of last year, but that the 
receipts had averaged 9 36 per car mile, - gainst 7:87. Wages paid had 
been £604. 1s. Id., sgainet £713. 19e. 81. It was also :eported that 
the old lires had been inspected by Lieut..C lonel Yorke, R. E., for the 
Board of Trade, and the Tramway Committee had arranged to camy 
out his recommerd.tions, The committee have m ranged with the 
borough auditors to prepare quarterly reports as to the undertaking. 
At present the ocmmittee csnoot see their way to adopt a system of 
jd. fares as requested by the Walsall Tradee' Council. 


Exeter.—Tho completed sections f: om Heavitree to St. Divid's ard 
Parie-atreet to Pinhoe-road were last week inspected by tbe Board cf 
Trade, Two cars were run over the sections, and a careful examiuation 
made of the wire equipment, cars, ar d track, especially at the difficult 
junction of High-street with Qaeen-street, and the inspectora are 
reported to have express:d their satisfaction with the result. The 
Beard of Trade oeitificate is expected in the courte of a few dıye, but 
the line is not to be publicly opened before April 3. Twelve cars will 
be used. It is stated that the speed which the iospeotc rs will sanction 
is nine miles per hcur on ordinary track, six miles p:r hour on steep 
gradient’, the curves to be taken at four miles per hour. 

West Fife.—The position of matters in regard to the tramway 
scheme appears to have become somewhat involved. A new develop- 
ment bas to be recorded in connection with tbe t-amway scheme of 
West Fife. The Dunfermline and West of Fife Tramway Company 
have posted thror ghout the district the statutcry notice of application 
for a provisional order in April, but they sre at loggerheads with the 
district authorities upon the question of road works. A conference 
was held the other day, but no arrangement was come to, and the 
company are considering whether they shell aba: d n the scheme. 
Meantime it is reported tnat a number of Edinburgh gentlemen have 
come ipt» the field, and it is understcoi to be ther intention to form 
a company, and lodge application for a provisional order. 


Hastings.—At last week's meeting of the Town Council the Rail- 
ways and Tramways Oommittee reported e the conference that had 
taken place with tte company. Oa behalf of the Corporation, it was 
intimated that the proposed overhead system for the front line would 
have to be eotirely abandoned, and, after dis ussion, the following 
form of undertaking, which the solicitors to the company intimated 
that their clients would be prepared to give on the sul jest, was pro- 
poeed on behalf of the company : '' During the extended period for oom- 
pletion of the wcrks the company und: riake nat to apply for powers 
vo use overhead traction on the front line except at the previous r quest 
of the Corporation.“ The committe recommended that, «ut j-ot to 
the company also agreeing upon certain details and paying the Corpo- 
ration’s costs of opposing the Bill, the opposition be withdrawn and 
assent given to sn extention until July, 1907, for the completion of the 
system, After a short discussion the report was adopted. 


The Paris Metropolitan.—The success of this line appears to 
have exceeded expectation. The system in operation extends over 
some 20 miles, which is less than helf the total concession. Ia 1900 
the number of passengers (ix months only) was 17,680 286; in 1901 
the number was 55,082 027; and this hae b. en increasing pro- 
gressively. the number in 1904 being 140 247,228, making a total of 
404 194 341. Daring the first two months of the present year over 


50.867,700 passengers have been carried. When the line was mooted 
in 1891 the most optimistic estimates fcr the No. 1 section placed the 
annual traffic at from 25 000 000 to 20,000,000. Iu 1904 about 


10,000,000 passengers travelled over this section of the liae. M. 
Desplas, 1 at the Paris Municipal Council, pointed out at a 
recent meeting of that body, that the Paris Métro,” which came 
into being later than similar enterprises in London, Berlin, and New 
York, differs from them in that it corfines itself rigorously to city 
traffic alone, not being in any way intended to aot asa feeder to the 
main railway lines. 

Australia.—The New South Wales Railway Budget states that 


electric traction has been substituted on the Ocean-stieet tramway, 
Sydney, for cable haulage, which has been in use for over 10 years. In 
consequence of the conversion of the King and Ocean streets cable 
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tramway into an electric system, inoreased motive power has been pro- 
vided at the Ultimo power-house. For some time past th > increasing 
demands upon the supply of electric force have s»riously taxed the 
resources of the Commissioners. At a cost of over £50,000 they have 
installed at Ultimo a Parsons turbine-engine of 3,000 h.p., with à 
speed of 1,500 revolutions per minute. The total power now available 
is approximately 17,800 h. p., a portion of which will always be kept 
in reserve for breakdowns. The latest installation has involved 16 
additional boilers, bringing the total up to 48, rated at 250 h.p. each. 
The existing plant has a capacity of 9,775 kw., that of the turbine 
pa just installed being 1,875 kw. Oomplaints are made by the 

silway Commies‘oners of the maner in which the poles carrying the 
electric traction wires in the city and suburbs are disfigured by the bill- 
posters. A considerable sim of money ie annually exp:nded in keep: 
ing the poles clean and painted, hence the Commissioners feel annoyed 
to find that their «ffo:ts to make everything connected with the electric 
system look nest and trim are nullifixXd by the sctions of billposters. 

he Commissioners are determined to prosecute persons detected in 
affixing alvertisements to the electric poles. The City Council has also 
taken the matter in hand. Directions have been given by the Premier 
of Victoria that the proposed conversion of the St. Kilda railway line 
from steam to electric traction shall be referred to the Railways Stand- 
ing Committee. The South Australian Government is still waiting for 
a reply to the communication sent to the Adelaide tramway companies 
regarding the purchase of tramways. The directors of the companies 
have met, bat adjourned without arriving at a decision. A further 
conference is to be held, at which it is expected a joint reply to the 
Government will ba drafted. "Unless the companies sre prepared to 
accept a price for their undertakings which in the opinion of the 
Government is reasonable, recourse will be had to arbitration. 

Swansea. —The Corporation Bill to, inier alia, enable the Corpora. 
tion to purchase the Swansea Tramway Company's lines came | core 
a Committee of the House of Commons. Mr. Lloyd, K. O., explained 
that ih» company was granted powers in 1874, sul ject to a clause 
which gave the Corp ration the right to purchase the tramways at 
the end of 21 years from the date of the authorisation of the tramways 
or the expiration of any subsequent period of seven years. The 
company sought further powers in late years, all of them being granted 
subject to this purchase clause; but in 1882 there was some variation 
of the terms, so that there were varying periods, at the end of which 
the Oorporation could buy the trams, and the position became some- 
what curious ; he contended, however, that it was the intention of all 
parties and of Parliament that when the company came for fresh 
powers in 1882 they should be allowed 21 years of absolute ownershi 
only in which to develop the undertaking ; whilst probably st the en 
of that time the company might have, if they desired it, a lease for 
21 years. The tramways were completed in 1885, and therefore the 
21 years would expire in February next. The mejority of the 
company’s shares were purchased by the British Electric Traction 
Oomp ny in 1897, and the advisers of the company began to see if 
they could not put a different interpretation on the section, contending 
that the real meaning of the section was that in the first place the 
Oorporation could buy nothing for 21 years, tha? at the end of 21 
years they could purchase such portions as happened to fall in, and 
then grant a lease to the company for 21 years, and that during the 
lease they could parchase nothing more ; and that at the end of 21 years 
they could pre such other portions as might fall iu at the 
expiration of ssven years, and so on. The retult of it all would be 
thet the Oorporation would not be able to acquire the trams until 
1995. The Corporation went to the Court of Chancery. That 
tribunal could only say whet was the meaning cf the words in the 
company’s Act as they stood; they could not enquire into tlie inten- 
tion, and the Oourt decided in favour of the view of the tramway 
company. Therefore the company said that the clauses in question 
should be repealed, and the present Bill should be passed so as to give 
effect to what was the intention of Parliament. The Town Clerk of 
Swansea (Mr. Thomas) said that the Corporation did not oppose the 
company's Act of 1882 on the understanding that the whole system 
of tramways would remain in the hands of the company for 21 years 
from the date of the completion of the tramways authorised by the Act 
of 1882. At the end of the 21 years the Corporation were to have the 
right to purcha:e the whole undertaking. The object was to bring all 
the different lines of tramway into line. aad to treat the whole thing 
as one concern, Mr. Balfour Browne, K. O., asked whether the clause, 
the words of which were said by the promoters not to carry out the 
iatention of the parties, wae not iu the Bill precisely as submitted to 
Parliament. Witness replied that a misunderstanding had taken 
place, Mr. Balfour Browne, on behalf of the company, said that tlie 
Corporation did not attempt to appeal from the decision of the Court of 
Ohancery, because they knew that the company were right. Now 
they said Parliament ought to set the bargain aside and take away 
the company's property. It was unquestionable that under the 
decision of the Court of Ohancery the company were to be in possession 
of the tramway for 90 years. The etfect of the Corporation's Bill was 
to take away the property in 1906. Asa matter of fact. it was only 
the last section of the line that would be in the hands of the company 
in 1993, but whatever that might be, there was the bargain. The 
Corporation said that they understood something different by it. They 
should have understood that at the time the Bil was before Purlia- 
meat. They had acted with their eyes open. After consulting in 
private for a few minutes the Committee decided that the Fand of 
the Bill was not proved so far as related to tramways. 


LIGHTING AND GENERAL. 
Maidenhead.—The Council have sealed a loan of £6,500 for 
electric light extensions. 
Acton.— Application ig to be made for sanction to borrow £10,000 
for hire-purchase and free wiring purposes, 


Baildon.—The District Council have decided to apply for sn 
electricity supply provisional order within their own distriet. 

Uxbridge.—A small committee has been appointed to meet Mr. 
A. R. Bell, engineer of the electrio light company, with regard to 
wiring the parish church. 

Truro.—A committee has been appointed to consider and report to 
the Council on the advisability or otherwise of steps being tsken for 
the provision of an electric lighting plant in the city. 

Hindley.—The Hindley Electric Lighting Order, 1901, has been 
referred to a committee consisting of Messrs. H. J. Bouchier, E. Grime, 
J. Scott, J. A. Neville, H. V. Athron, and T. Southworth. 

Calcutta Electric Supply Corporation.—The number of units 
delivered to consumers during the four weeks ending Feb. 24 were 
187,706, compared with 123,838 in the corresponding four weeks of the 
preceding year. 

London Gazette. —Llewelyn Hugh - Jones, Crypt-chambers, Cheater, 
has been released from trusteesbip in the estate of Frederick William 
Parkes and Edward Sadleir, electrical fitters and engineers, Dingle, 
Oolwyn Bay, Denbigh. 

Telephone Trunk System.—An additional trunk wire is in course 
of construction between Dundee and Kirkaldy, which will considerably 
relieve the pressure on the existing circuits, and result in considerable 
improvement in the ter vice. 

Bishop Auckland.—The West Auckland Parish Council have 
decided to open negotistioas with the electric light company with 
the view to the lignting of the village by electricity. The sum of 
£120 is d:voted to street-lighting at pre:ent. 

New Issue.—American Telephone and Telegraph Oompany’s 4 per 
cent, collateral trust bonds in this company are being offered through 
Messrs. Baring Bros. and Oo., Limited, at the price of £199 per 
1,000dol. bond (equivalent of 964 per oent. Boston price). 

Fiiatshire.— Oa Thursday Holywell was placed in the Chester area 
for telephonic purposes, and Holywell subscribers will now be enabled 
to have free communication with Obester, Buckley, Mold, Flint, and 
Connah's Quay, and vice versá, instead of fees being paid for each call. 


Paddington Electricity Exhibition.—An exhibition, which has 
been organised by the Metropolitan Electric Supply Company, Limited, 
to show the latest developments of electricity for lighting, power, and 
hestipg purposes will be opened at the Queen’s-road Baths, Bayswater, 
W., on Saturday next, the 25tb inst., at 12.30 p.m., by the Mayor o 
Paddington. ! 

Ealing.—It hae been decided to reply to the Hanwell District 
Council that the Esling Town Council could probably supply them 
with current about six months after receipt of parliamentary power in 
bulk at 23d. per unit, witha rent for special mein from their generat- 
ing station, but that the Ealing Council would not take over the 
whole of the Hanwell Connoil's electric lighting responsibilities. 


Stock Exchange.— police tons have been made to the Stock 
Exchange Oommittee to allow the following securities to be quoted in 
the official list: British Electric Traction Company's further issue of 
5.000 6 per cent. cumulative preference shares of £10 each, fully paid, 
Nos. 356,438 to 561,457; Metropolitan District Railway Company's 
£537,351 assented extension preference (5 per cent.) stock, and 
£962,649 unassented extension preference (5 pər cent.) stock, in lieu of 
the £1,500,000 extension preference (5 per cent.) stock now quoted ; 
Oxford Electric Oompany’s farther issus of 2,000 ordinary shares of 
£5 each, fully paid. 

Blackpool.—The borough electrical engineer (Mr. O. Furness), in 
his February report, shows a net increase in the works output over 
the corresponding month of last year of 22,306 units, made up as 
follows: Private lighting—February, 1905, 91,288; February, 1904, 
93,265 ; decresse, 1.977 units, Public lighting—1905, 16.754 ; 1904, 
17,631; decrease, 777 units. Corporation tramways—1905, 89,372 ; 
1904, 62.122 ; increase. 27,250 units, Lytham and St. Annes tram- 
ways—1905, 4,280; 1904, 6.470; decrease, 2,190 units. Total for 
month—1905, 201,694; 1904, 179,388; net incresse. 22,506 unite. 
The Tramways and Electricity Committee have decided to recommend 
the Town Oouncil to reduce the price of current to 6d. and 2d., 
with the alternative of a flat rate of 51. All consumers whose con- 
sumption amounts to less than 53. in value are to pay 28. 6d. per 
annum for rent of meter. 

Mirfleld.—The erection of the sub.station at Eastthorpe, and the 
laying of mains, etc., have been finally settled. Several tenders (par- 
tizulars of which appear in another column) were accepted. At the 
last Council meetiog, Mr. A. B. Mountain, the Council's electrical 
engineer, explained that the Westinghouse tender for the supply of 
transformers was not the lowest, but the leakage in their transformers 
was not so great as in those of some cf the other companies. Mr. 
Mountain was instructed to engage a jointer to superintend the laying 
of the mains, the fixing and readiog of meters, and the connecting of 
consumers. Various cable routes were agreed upon. With regard to 
the work of excavation for the laying of the mains, Mr. Mountain 
said his experience had been that it was much cheaper to do 
the work themselves where it was to be done piecemeal. When 
several miles of mains had to be laid at a depth of several feet, as was 
the case in the power company's maias, there might be something in 
letting the work, but in the case of the Council, the raising and 
relaying of the pavement fisgs, which was a matter their surveyor 
would have to superintend, was the principal item, the laying of the 
mains in a trench perhaps 1ft. deep being a very small part of the work. 
The Council agreed that service mains be laid free of charge for a 
distance of 20 yards from the supply mains, The charges for the 
supply of energy were fixed as follows: for lighting purposes, 5d. per 
Board of Trade unit, and for motive power 2d. per Board of Trade unit 
for the first two hours and ld. per unit afterwards, providing that the 
motor is rnn at three quarte-s of the fall load. Rent will be charged 
for meters. 
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Carlisle.—An sgreement has been completed between the Oo! pora- 
tion and the Tudor Accumulator Oompsny, Limited, for the main- 
tenance of the battery purchased from them, Since the last meeting 
eight applications for lights, «qual to 490 8-c.p. lamps, have been 
reoeived, 

Telephone Agreement.—The telephone agreement with the 
Government, which is being discussed so much by the various local 
authorities who own or intend to own the municipal telephones, will 
be discussed at the annual meeting of the Aseociation of Municipal 
Corporations at the Guildhall on April 1. 


Salford.—The Town Council have decidel to apply for sanction to 
borrow £600 to cov 'r the cost of laying cable for lighting purposes. 
The estimate «f £600 is made up as follows: cost of cable, £308; 
excavating, Jayiog, filling-in, watching, and supervision, £109 ; cart- 
ing. £49; reinstating, £62; joint - boxes and jointing, £15; 
contingencies, £57. 

Perth. — Negotiations with the view of the introduction of the tele. 
phone system to Nirch Perthshire are being revived on the under- 
standirg that the monetary guarantee be dispensed with, and that 
between Dunkeld aod Pitlochry 80 ‘‘toll” tubsoribers or 42 ''full. 
rate subsonbers be secured. The system may also be extended to 
Aberfeldy, provided the re-essary tupport is secured. 


New Firm.—Mr, W. Arthur Ker, late general manager for Messrs. 
Paterson, Cooper, and Oo., Limited, manufacturer! of elestrical 
machinery, will shortly open offices at Edin burgh Life Buildings, 122. 
128, 87. Vioteat-street, Glasgow, as electrical and mechanical con- 
sulting engir c:r. Owing to the rebuilding of these premises, Mr. Ker’s 
address, until May 28, will be Patella Works, Pais ley. 


Metropolitan Asylums Board.—The Beard on Saturday agreed 
that application be mace to the Local Government Board for their 
sanction to the Managers inviting tenders for the installation of tele- 
phones and fire-alarms at the Gore Farm (Upper) Hot pital from six 
selected firms, and to their entering into a contract or contracts for the 
execution of the ncesssary works, without, in the firet instance, 
advertising for sealed tenders. 


Bishop's Stortford.—The Olerk reported at the last U. ban District 
Oouncil meeting that Messrs. Baker had communicated suggested 
alterations to the agreement for the transfer of the electric lighting 
order from the Ocuncil toa private company. The original draft had 
laid it down that the company was to pay the whole costs of the 
Council, not exceeding 250, and it was now suggested that £125 
should be paid to cover the (osts already incurred by the Council. It 
was decided to adbere to the smount of £250. 


Croydon. — We understand that the Lighting and E'ectricity Oom- 
mittee have credited the Finance Oommittee in connection with the 
estimates for the ensuing year with £2,000 from the electric light 
undertaking acccunt. The borough electrical engineer'a last report 
upon the progress in the demand for electricity is as follows: current 
sold thie year for public lighting, 47,095 unite (sorrespondirg period 
last year, 45,856 units): private lighting, 120,079 units (100,966 unite); 
traction lighting, 81,675 units (79,006 units). 


Frome.— A six days’ electrical exhibition was « poncd in the marke: 
hall by the Frome Electricity Supply on Monday. The Frome Elec- 
tricity Supply was represented by Mr. J. C. Wigham (chief engiaeer 
to Edmundeon’s Elect icity Corporation) and Mr. F. M. Nicholl, 
A. I. E. E. (resident engincer and manager). Edmundeon’s Electricity 
Corporation commence to supply Frome last July with an «quivslent 
of 5,050 8-c.p. lamps. Atthe present time the equivalent of 18,000 
8.0 p. lamp: has been connected to the supply mains, while applica’ ions 
cquivalent to abc ub 2,000 8. c. p. lamps await conne tion. 


Watford,—The transformers for the arc lemps to be erected in 
Queen's. road and High s!reet have now come to hand, aud the work of 
bring the lamps will be proceeded with at once. With reference to a 
small aro lamp which has been erected experimentally, the engineer 
has found that the consumption does not exceed half a Board of Trade 
unit per hour, and he has arrived at the conclusion that a main road, 
such as the St. Albans.road, for irstance, could be lighted in an 
efficient manner by means of these arc lamps at an annual cost not 
exceeding the present one for incandescent lightivg other than the first 
cost of erecting the lamps. 

Exeter.— The electrical engineer has reported that the cost of pro- 
duction for the past year represents a saving of £1,0C0 per annum, 
with an increased output of 10 percent. The interest and s ning 
fund required will be met without the aid of the rates, aid the extra 
supply for tramways, motors, and lighting already ee:ured will enable 
the unde rtaking vo meet all its liabilities in the coming year. The 
Electric Lighting Commit'ee do not advire the Council to incur the 
expense of an independent test of the new machinery, but have resolved 
that the electrical engineer be required to report as to the efficiency of 
the whole equipment as soon as the work is completed. 


Wisbech.—The Town Oouneil have received the fo lowing letter 
from the Local Government Board: ‘'Sir,—I am directe by the 
Local Government Board to advert to ycur letter cf the 21st ult. with 
reference to the application of the Town Ocuncil cf Wisbech for sanc- 
tion to borrow £25,000 for electrico lighting purposes, and I am to 
explain that the matter of the proposed contract between the Town 
Council and the National Electric Construction Company, Limited, 1s 
now under the consideration of the Board of Trade, and that pending 
the decision of that department, the Local Government Board are not 
in a position to deal further with the application for loan sanction. 
Any enquiries with regard to the contract, and macters arising in 
connection with it, should be addressed to the Board of Trade.” 


Battersea.— On Saturday the electric lighting failed in the prin- 
cipal districts of Battersea shortly before nine o'clock. The police in 
reserve ab the Lavender-hill Police Station were at once sent iato the 
principal streets to preserve order among the traffic and to protect shop 
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and stallkeepers from the light fingered g»ntry. After ten o'clook the 
defet at the generating etation was remedied and the supply restored. 
We have received the following det:ils: The 750-kw. generator arma- 
ture went to earth at 8.60 p.m., causing a total extinction of the 
supply. Unfortunately, on the Thursday night before, a 3£0-kw. 
machine broke down id the same way. It was therefore impossible to 
cope with the demand st that hour in the evening until the area had 
been split up into districts, By that time the demand was much 
lighter, and the whole supply was running sgiin at 10.20 p.m. 


Burnley.— The Ele tricity Committee of the Corporation have had 
bfore them the results of the present financial year, which comes to a 
clcs3 at the end of the month. Oa the piices ob'ained—v z., 1 751. 
for traction, 4d. for lighting, Jd. and Id. for motors, and 31. for 
public ligating —the net profits will exceed £10,000. The recom- 
mendations of the committee are as follows: That the tramways be 
allowed a rebate for the present yesr, making the price 141. For the 
coming year tha charges will be a1 follows: tramways, 1:151.; private 
lighting, 343. flit rate; pub ic l'ghting, 141.; motors, 131. for the 
first hour and 1d. afterwarcs, This wul bring tbe average pri D 
unit sold to 17d., and the net profit at £4,000, after allowing £2, 
for depreciation, The committee hss also decided to purchase more 
plant, which will comprise a 500. k w. generator, boiler, and condensing 
plant. A lively attack is expected from the members of the Tramways 
Committee when this recommendation comes before the Oouucil, their 
contention being that the reductions should all have gone in their 
favour. 


Hanley.—The Electric Lighting Oommittee reported at the last 
Oounc'l me. ting as follows: The assistant engineer reported a sericus 
lresk own on the lcw pressure ade of No. 6 engine on the afternoon 
of Feb. 1. The plant was about to be put on lea l, when the bolts 
sect ring the balenoe weight to the crank b: oke, the weight being flavg 
egainet the column, smaehiog a large hole in eash side. The engine 
was at once shut dowr, aud instructions were given to disconnect the 
low-pressure side of the engine. The cylinder was firmly supported by 
timbere, and by the next afternoon the plant was aga'n running on 
half-load. The cause of the breakage was found to be two defective 
bolts which had been used to cecure the balance weight." The ohair- 
man, vice-chairman, and the engineer were empowered to oont ider 
tendera for the necessary repairs to No. 6 engine. Tte committee 
recommended that the eum of £1,159 be paid to the credit of the 
district fund account, and that the sum of £204. 21. 21., ino udir g 
£198. 18s. 11d. balance from the previous year, be carried forward w 
the current year’s account, Discussion on the accounts was adjourned. 


Bath.—The Corporation have issued a well-illustrated pamphlet 
entitled A Few Facts concerning the Use of Electricity as a Motive 
Power," and The Oost of ssme when tak; n from the Electricity 
Supply Mains of the Corporation of Bath." We note that a supply of 
contiouous current at 220 and 440 volts is now available practically 
thriuzhout the whole of the business area of the city of Bitb, current 
for motive power purposes being sold at 13d. per Board of Trade unit. 
As illustra:ing the immense ecoaomy of small motors where the load is 
intermittent, two instances sre q noted —viz , a small motor is utilised 
to work a hair-biushing maschine at a cost of 24d. per week, which 
displaced labour costing over 63. per week, ana the whole of the 
machinery of a dairy ie driven by two electric motors of 6 h. p. and 
2 h.p. respectively. The machinery is worked at a cost of 93. 14d. per 
week of seven days. Among Bath fi*ms from whom letters have been 
received speaking highly of the use of eltc:ric mı trs in their bisiness 
a-e Messre, Mallett ani Son, Messrs. Jacob Long ani Sous, the Bath 
aud Some:sstshire Dairy Oompany, Mr. James Fortt, Mr. A. Ernest 
Meyer, Mr. George Bsyntun, and Mr. John Oollins. 


Arbroath.—At a tp:cial meeting cf the Arbroath Towa Council on 
Saturday the following letter with reference to the eleatrio l'ghtirg of 
the burgh was received from Messrs. D. and W. Ohapel, agence for the 
Empire Electric Lighting and Power Company: ''Dear Bir, — We 
obs z ve from the report in the newrpipers of the meeting held on the 
50th curt. thst the Town Council havo fai'cd to arrange for a transfer 
of the crder to any other company, aud we write to say that we are 
prepared to advise our olients to deposit the £750 in the hauds of a 
neutral party to be held by him for b3hoof of both parties, and to be 
pad to the Town Council on delivery to our clients of a transfer of the 
provisional order approved and sanotionel by the Board of Trade, the 
2750 to be repaid to our clients should the transfer not be carried out 
from any cause whatsoever. We thik these are terms which it is the 
interest of the Town COcuaocil to accept, and will be glad to hear from 
you as early as possible in order that we may communicate with our 
clients.” The Town Ooucc.! have replied that they adhered to their 
f rmer decision, but that they weuld be prepared to coutinue negotia. 
HORE with the Empire Oompany on the lines indicated in their last 
etter, 


Hastings.—The borough accountant’s abstract of the ac»ounts of 
the electricity department for the year ended Dec. 31 last is very satis- 
factory, and shows a great improvement on the previous year, The 
defiiiency on the year's wokiog in 1905 of £951, has been turned 
into a surplus of £117. In addition to thie, £4,980 bas been paid cif 
tLe sinking fund, instead of £4,511, au increase of £669, so that in 
comparison with last In the department shows an improvement of 
£1,737.. The expenditare shows a elight decrease and the insome 
an increase all round. The cost of generation last year was £6,990, 
38 88 per cent. on income, and this year £6,495, or 33:37 per cen’. 
Management expenses decreased tlightly from £1,502 to £1,496, with 
a good decrease in pert catage, 8 56 to 7:69. Other items were as 
follows: Dist:ibu'ion of electricity —1905, £360; 1903, £380 (an 
increase in total, but a decrease in percentage). Public lamps—1903, 
£826 ; 1.904, £893 (4:60 por cent. and 4 59 per cent.). Rents, rates, 
eto, —1903, £205; 1904, £316. Liw charges—1905, £4; 1904, nil. 
Special charges —1903, £218; 1904, £860. Total expenditure — 1903, 
£10,105 (56:21 per cent.); 1904, £9 870 (60°71 per oent.). On the 
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income side everything had increased except miscellaneous receipts, | 5857, Improvements in or relating to the forming of glass 
£76 to £72. pas es are: Sale of current—1903, £13,02); seals, especially S ppHonhie for hermetically sealing 
D TE Pic E i 5 idi nil. electrical conductors into glass. Oharles Orme Bastian, 
ublic E Dg—419Uó0, 24. 029; 44, 210. otal of meters— Birkbeck Bank-chambers, Southampton-buildings, Ot ancery- 
1903, ; 1904, 2801. Rents reoeivable— 1903, £152 ; 1904, £153. lane, London. DIET PIE PONE 


Total inoome— 1905, £17,977 ; 1904, £19 467 ; or gross profits oarried insula 

down of £7,872 in 1903, and 29 697 in 1904. Against these amounts | °°°% Tmprovementa in and relating Brita Thomson Houston 
were written (ff: Bad debts—1903, £11; 1904, £80. Iaterest on Company, Limited. 83, Oannon-street, London. (General 
deposite—1905, £6; 1904, £8.  Interast—1905 £4,495; 1904, Electric Company, United States.) (Complete specification.) 


£4,412. Sinking fund—1903, £4,311 ; 1904, £4,980 ; or an increase 
, Bande ritis : 5371, Improvements in and relating to methods of and 
this year from 25, 823 to £9,480. Neverthelees the result gives the apparatus for insulating electrical conductors. 


deficit on last year of £951, and the surplus on this year of £117. t qim 
Descending to some of the particular items we find that tho £6,495 5 1 Rr oie ay 
for generation of electricity is composed of £4,123 for coal and other United States.) (Complete ‘ficati pany, 
fuel; £1,112 for repairs and maintenance; £932 for wages at gene- s ates.) (Complete specification.) 
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rating stations; and £326 for oil, waste, water, and engine-room 
stores. Management expenses included £985 for salaries, £56 for | gags. Improvements in the manufacture ef pendants, 
brackets, and other fittings for gas and for electric 


5 printing, a PS vy general establishment charges. 
e ,251 received for the sale of current per meter was composed z irmi 
of 361,8i1 units at 6d., 10,766 at 3d., 759 at 24d., and 305,283 at VVV 
i 3 >” | 5409. Improvements in vapour electric apparatus. Peter 
ljd., with n anp charge of £3,135. That received by the publio Cooper Hewitt, The Westioghouse Patent Bureau, 
lighting PEE ir Mio 5 (£1,451) s mn. e Westinghonse Buildiog, Nojfulk.street, Strand, London. 
The capital account gives the expenditure prior to Dec. 31, 1903, as (Date applied for under Patents Act, 1901, April 9, nos 
£151,851. 193, 5d. ; expenditure on machinery, $2,785; on mains, being. 7 5 of application in United States.) (Oomple 
Z Grid te ona Usui 5 in main switches or circuit breakers. 
3 to e i i , 
vi» : ) 1 ay loans is £190,999, Tbomas Reginald Herbert Tetley, Falcon Electrical Works, 
Poland-stie3t, Manchester. 


and from revenue £50. There is a balance unexpended of £3,704. 
The borough electrical engineer's statement of electricity generated, 
5495. Improvements in or relating to electric farnaces. 
Henry Livingstone Salman and Hugh Fitzilis Kirkpatriok- 


sold, eto., during 1904 is us follows: Quantity generated in Board of 

Trade unite, 1,044,405 ; quantity sold, public lampe, 228,976 ; private 

consumers by moter, 678,619 ; total sold, 907.505 ; quantity used on Picard, 111, Hatton-garden, London. 

the works, 21, 500; total accounted for, 929,095 ; not accounted for, | 5447. Improvements in or connected with electrical measuring 
instruments of the wattmeter class. Nalder Bros. and 

Thompson, Limited, and Richard Frank Curtis, Birkbeck 


115,310; number of public lamps, 104; total maximum supply 

demanded, 667 kw. The Gwynne engine supplied with the Wheeler 

condensing plant is to be practically rebuilt out of revenue. Bank - chambers, Southampton - buildings, Ohancery - lane, 
London, 

5456. Improvements in detectors for olectromagnetio waves 
or ether weak electric impulses. William Phillips 
Thompson, 6, Lord-stieet, Liverpool. (Gesellechaft für 
drahtlose Telegraphie m. b. H, Germany.) (Oomplete 
specification. ) 


PROVISIONAL PATENTS, 1905. 


6 — 


MARCH 15. 

5163, Improvements in electrical conduit fittings.  Simuel 
Withers, Jab«z Griffin, and Arthur Duffield Robinson, 
128, Oolmore-row, Birmingham, 

5197. Improvements in clectric switches, Max Byng and 
Herbert Jobn Ooatee, Peel Works, Adelphi, Salford, 
Manchester. 

5205. Improvements in and relating to trolleys for electric 
tramcars and the like. John William Bradley and 
John Farrer Mason, 33, Ohancery-lane, London. 

5206. Improvements in dynathe - electric machinery for 
continuous and alternating currents, also means of 
regulating same. James Priestnall Naylor, 40, Oambridge- 
terrace, Robson-rosd, West Dalwich, London. 

5220. Improvements in cooling devices for vapour electric 
apparatus. Percy Holbrook Thomas Westinghouse Patent 
Bureau, Westinghcu:e Building, Norfolk-street, Strand, 
London, (Date applied for under Patents Act, 1901, 
March 28, 1903, being date of application in United States) 
(Complete specification.) 

5226. Improvements relating to electrically-fired internal- 
combustion engines. Walter Park Little, 30, South. 
street, Exeter. 

5229. Improvements in or relating to the regenerative 
control of electrically-propelied vehicles. John Smith 
Raworth, 46, Lincoln's.inn.fields, London. 

5230, Improvements in or relating to the regenerative 
oontrol of electrically-propelled vehicles. John Smith 
Raworth, 46, Lincoln'e.inn fields, London. 

5231, Improvements in or relating to the regenerative 
control of electrically-propelled vehicles, John Smith 
Raworth, 46, Linoolo’s-inn-fielde, London. 

5338. Improvements in electrico current circuit breakers. 
Ernest Francis Moy and Percy Henry Bastie, Greenland- 
place, Camden Town, London. (Oomplete specification.) 

5359. Improvements in or relating to connectors for electrical 
gd onere: Arthur Basil Oarey, 111, Hatton-garden, 

ndon. 
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56499. Improvements in or relating to telegraphic apparatus. 
Frederick Sese Orted and William Arthur Coulson, 46, 
Lincoln’s-inn-fields, London. 

5491. Improvements in electric radiators or heaters. 
Sherard Cowper-Ooles, Grosvenor-mansions, Victoria-street, 
Westmins! er, London. 

5497. A system of signalling between guards of a train and 
the engine-driver of that train by means of an 
electric bell or light on the engine operated by a 
switch at the entrance to each carringe. Harry 
Darley Odaterfield, 6, Ranelagh-road, Westbourne-square, 
Paddington, London. 

5620. Improvements in or relating to eleotric circuit 
breakers, Thomas Edgar Weaver, 134, Olaremont-rcad, 
Manchester South. 

5553. Improvements in and connected with electric arc 
lamps. Victor Watson Riley and Herbert William 
Rowing, Birkbeck Bank- chambers, Holborn, London. 
(Complete specification.) 

5554. Improvements in or connected with the insulaters of 
the third rail ef third-raill electric traction systems. 
Franz Gustav Kleinsteuber, 52, Ohancery-lane, London. 

5568. Improvements in balance weights for electric light 
pendants and the like. Joseph Augustus Bauer, 4, 
Bouth.stieet, Finsbury, London. 

5517. Improvements in telephone calis. Peter Thomas Geyerman 
40, Chanoery.lane, London. (Oomp'ete specification.) 

6582. Improvements in dynamo-eleotrio machines. Pierre 
Anton Joseph Lapeyrade, 18, Buckirgham-street, Strand, 
London. (Date applied for under Patents Act, 190], 
March 17, 19)4, being date of application in France. 
(Complete specifioation.) 

5583. Improvements in and relating to measuring inatru- 
ments. The British Thomson-Houston Company, Limited, 
85, Cannon-street, London. (The General Electric Company, 
United States.) 

5584. Improvements in electric conveyor systems. The 
British Thomson-Houston Company, Limited, 85, Cannon. 
street, London. (General Electric Company, Uaited 
States. ) 

5595, Improvements in and relating to vapour electric 
apparatas. The British Thomson- Houston Oompany, 
Limited, 83, Oannon-street, London. (General Eletric 
Company, United States.) 
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5538. Apparatus for eleaning electric lamp globes. George 
Hone, 9, Regent-street, Kettering, Northamptonshire, 

5590, Improvements in alternating and pulsating current 
elcotromagnets and soleneids. William James Frederick 
Coopr, 55, Abboteford-avenue, West Green, Tottenham, 
London. 

5648. Improvements in or relating to electrolytic  oells. 
Edgar Arthur Ashcroft, 111, Hatton-garien, London. 


Marcu 14. 

5270. Electric alarm, improved apparatus for use in railway 
signalling and also as a fire and burglar alarm. 
James Jennett, 2, Oastlereagh-road, Belfast, Ireland. 

5373. Novel or improved insulator for  eleotrio traction 
street poles. Edwin Downward and James Peter 
Downward, Longport, Stoke-on-Trent, Staffs, 

6280, Improvements connected with electrical switches, 
circuit breakers, motor starters, and such like, 
Verity's, Limited, and Arthur Edgar Gott, 11, Burlington. 
chambe.s, New.street, Birmingham. 

5295. Electromagnetic pump. Robert Lyon Ibbetson, 1, Fisher. 
gate-hill, Preston, Lancs, 

5330, A device for automatically controlling air-compressors 
or other fluid-pressure generating apparatus driven 
by eleotrio motors. John Farrer Mason, 33, Obancery- 
lane, London, 
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5660. Improvements in automatic electric make and break 
contacts, Edward Bettridge Boucher, 21, Finsbury- 
pavement, London. 

5662. Improvements in and relating to track construction 
and electric signalling and controlling equipment 
therefor,  Guion Thompson and Huntington Wolcott 
Merchant, 1, Queen Victoria- street, London. (Complete 
specification.) 

Improvements in dynamo-electric machinery. 
Knight Olark, 4, South-street, Finsbury, London. 

Marcu 18. 

A new or improved method of electrically transmitting 
and indicating upon a screen the position of moving 
figures, moving objects, diagrams, writing, and the 
like. John Alexander Kennedy-McGregor, 5, Corporation- 
‘street, Birmingham. 

Improvements in dynamo-electrio and electro-dynamic 
machinery. James Grey Bell, 17, St. Ann’s-equare, 
Manchester, 

5755. Improvements in electric switches. Kenneth Odell 
Searle, 35, Macauley-road, Olapham Common, London. 

. Improvements in and relating to alternating-current 
electric motors. The British Tnomson-Houston Company, 
Limited, 83, Oannon-street, London. (General Electric 
Company, United States. ) (Complete specification.) 

. Improvements in electric clecks, George Bennett Bowell, 
40, Ohancery-lane, London. 

Improved construction of accumulators or secondary 
batteries, Alexander Elias Dakhyl and Antonio Galanti, 
175, Fleet-street, Lendon. 

Improvements in or relating to printing telegraphs. 
John Oharles Barclay, 7, Southampton-buildings, Ohancery- 
lane, London. 


5675, Leonard 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 6. 
1905. 
97265. Telegraph and like cables. Lodge and Hardie. 
1904. 
5892, Eleotrio lamps of the character known as vapour 
lamps. Bastian. 
6319. Electric conductors. Heany. 
6811. Electrical signalling instruments, Sullivan. 


6833. 6 extraction of metals from solutlons. 
e 
10242. High-tension electric current awitches. British Thomeon- 
Houston Company, Limited. (General Electiic Company.) 


10525. ME gear for electrically-driven rotary brushes. 
aclean. 
10819. Overhead trolleys or oollectors for electric tramway 
and railway vehicles. Blaney. 
10873 Heating by electricity. Voelker. 


Fiuid-pressure brake systems for railway vehicles, 
trains, and the like. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

Electrical signalling. Hards. 

Switch mechanism for use in connection with inter- 
communication telephone instruments or telephone 
systems, LElestiic and Ordnance Accessories Compar y, 
Limited, and Hall. 

Protective systems for electric distributiou lines. 
Wilson. (Date applied for under International Convention, 
Nov. 20, 1903.) 

Secondary batteries. Gardiner, 

Current distributors for the electric ignition devices of 
internal-combustion engines,  Benault. (Date applied 
for under International Convention, Sept. 25, 1904.) 

1906. 

Electric transformers. Conrad. (Date applied for under 
International Convention, Jan. 20, 1904. 

Electrio ignition devicos for explosion engines. de ]a 
Valette. Date applied for under International Convention, 
Jan. 28, 1904.) 

Devices for exerting an electromagnetic influence on 

the ares of electric arc lamps. Carbone. 


10877. 


11116, 
131097. 


COMPANIES' STOCK AND SHARE LIST. 


Amount 


Name. paid. Last price 
Commercial and Industrial.— £ £ 
Alliance Hleccrical Oo., o par ou. Prol Bares ,Nos.1-70,000 1 11 
Aron reg eire d Meter Pret. 8 Lu 000 l a 7107 8 
Brita Insulated and Helaby Cables, Ord., 1.100.000 5 — 
6 per cent. Cum. Pref., 1-1 pally FF 8 — ri 
—— 44 per cent. Mortgage Debentures .............- 100 . 101.4 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 100 29-101 
Elec. and Manur., 6 cent. Pref., 
rits, 001-575, 000 t ie 3 5 — ots 
55 cent. Mortgage Debenture Stock .......... 00 — 
Brush eering, „Nos. 1105,31 .. 8 a Hj 
— Non. Oum., 6 per cent, Prei... - 2. l4 
— 44 per cent. lst Debenture Stock.. ae as — as 100 om 92- 95 


Name. 


Batson and Swan U United: ret A shares, 1-99,26 
wA? Shares, 01-017, 108. 
s per cent. Debentures 
—— 4 per cent, Deb. Stock, Red. f P 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 8 
. Cumulative Pref. ion 
4 per 55 eed Deb. 


General rye rh avis. 1 
m cent. lst Arg 
W. T. Henley’s sent Prefer Soa, 


cent. Cum, Pref. .. 10 


dia Bubber, Gut t. Debentur 
Parker, Thos., Limited, 
Telegraph Construction and 
b per cent. Bonds 


Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordin T s = 
— — cen Cum. Pref., „ „ „ 66% „ „% „406 

— e Der cent, Cum. Becond Pref., 1500 001-22, 500 

r cent. Debenture 8 tock. Red. 

ent) Electric t and 70. Power OOo. 

per cent. lst Debenture Stock, Red. 

Brompton and Kensington, Ordinary..............-. — 

cent. Preferen e 2 
Calcutta dowtta Bistro 80001 8,800 L , Ordinary, Nos. 1-60, 
—— Nos. 60 

Cambridge Blectric Supp 

Central Electric d Gad, 
— 70,00 80 


tenanoco s.s. e... l8 
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ee oe Ga 9.9 


eeeeeoenceeeaes : 44. Bib öff. 
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—— per cent. Debenture 8! 


Folkestone M cant Supply, Ltd. oak: 


Havana Electricity, Limited, 1- 18000 
Hove Blectrio ting, Limited, Ord.. 1-13,000 .......... 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 
orio 1180 and Lighting, Limited, 6 per 


ae eee % % %%% Q0 069 0 0 € 9 * 5 9 0 HO 
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Metropoli 


ER 
——— 44 per cen s Onm Te 


; per cent, Mortgage Debenture, Red. ........ 
Midland Electric Power Dis., Ld., 44 p c. lst Mort. Deb.. 100 
Newcastile-u ane Electric Supply, Ordinary . ve 


Electric, „ 1-96 an 
— 4 cent. Debenture x e 
Oom of Montreal i per cent. rm 
Mortgage Debentures ............- 212 
amitnaeld Marketa Electric 8u 
4 or Ord Debenture 


Westminster, 
— 6 per cent, Cum. . Prei.,  110,101- 18.851. 


Eleetrie Tramways.— 
Anglo- bina; o per gent: um, Erek, 1800,00 id cud cil 100 


Permanent 6 | per cent. Debenture Stock, 1888 . 
Auckland Elec. Trams., Ld.,5 p.c. lst Mor. Deb. Stk., Red. i 10 aa 


per vent Cum. Pref. ................ E 1 
——— 44 per cent. Ist Mort. Ded). 100 
-——À Ditto June, 1904 „ „„ 6% % %% %%% %% %%% %%ꝗ%0ð? „ „ „6% „%% %% %% „„ „%%% 
db. James's and Pall Pall Mall, Ordinary, 101-20,080 ........ 6 
— — 7 per cent. OS 9.0 OS oo 08 O06 9 6 OF 0.0 €. ee oo e. 9 e» mo 6 
Urban B -— PO. 6 6 %% % % ¶ο‚ % he 49 Qu 9.0 an aD - 
r Ordinary, 8-30, 007 ........ 
—— b doch à ulative Preference, 50,001-80, 000 ; 
6 


Barcelona Tramways Limited, Ord., 1-20,000 .—..... " ea 
5 per cent. Cum. Pref. 8 Shares, 1-10,000 See 10 .. 
—— 2 per cent. Deb., Red., 1-00 ». 100 
- 44 per cent. Red. Deb. Stoc... . . 100 
Rath Elec. Dip Ld Li, Bret, Ord. Si 75,001-150,606. 1 .. 
th Bios Tramways, Ld, Prt, Ord. 8h , 3 1 
Belfast Street ES ps ada Ord., 1-26,600 ............. . 10 
Blackpool and Fi wood Tramroad . . — na no ne 
Brisbane Tramway Invest, Lim., Ord., ki 000 6 
—— 6 per cent. Cum. Pref., Kos. 1 75, 000 8 
rens Dae per cent. Ben. St. Red., Pn Certa. all pd. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 
— rd Pref. „ 6 % „% % %% %% %% „%% %% % %% % „% %%% %%% %%%%P „% ane ese 100 
—  Non.Cum. 5 per cent. Pref, .................. 10 
——— 44 per cent. 1st Mt. Debs., Nos. 1 250, of B40 each 40 - 
—— 44 per cent. Vancouver PD DTT ewes 
British Hlectric Traction Ord. 1-500,000 & 60,001-90,000 10 
——— 6 per cent, Om. Fl., 30,001-60,000 ..... me =e =e = 
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Name, et Last price. Name. c Last price. 
£ 2 £ £ 
Oldham, Aston, and Hyde Tramway, Ordinary........— 10 12 
Bisnow Ayres sai Balgeano Tram. Ord., 1-100,000 6 324 F a tO. MERE. 
4, per cens, Om. Pf.,1-40,000............ — 6 6g 5i Perth Elec. Tramways (W. A.) ö per cent, 1 Mrt. Deb. Sk. 100 = 104-167 
“ 6 per cent, Om. Pf., 1-27, 5000. — 75 b Potteries Blectric Traction, Ordinary 20, 001-40, 00 1. 10 94-10 
5 per cenb. Deb. Stook, Red. Oe 0690090000992 09 „ 100 ee 16 -109 § per cent. Oum. Pref., 1-80, uan e Qu EE m Ge = 9. -93 
: Prov. Oert., all paid *0€998590002092960890825096009925€99 1 a 103.106 44 per cent. Debenture Stock $94 ecb Ka es mé de m 100 á 1 105 
Buenos Ayres Electri* Trams., L d., 5 pe Deb. Stk., Red. 100 — 97.89 South Lancashire Electric Traction and Power Company 
aicutta Tramways, Limited, 1-102,268 .................. 5 .. 848 £250,000 Ordinary on nn as as os =e co mo no no ao no no cw 1 
- 44 per cent. lst Deb. Stock, Red, ............ ... 100 .. 1061 £101,152 6 per cent. Preferences 1 1 
O1pe Blectcic Tramways Nos. 1-480,000 ................ l . 132-185 — £597,170 14 percent. Debenture Stock 100 p. 6. 100pc. 
Olty of Birmingham Tramways, 5 per cent. Cum. Pref... 5 a 44-54 : 
t e cent. lst Mortgage Deb., 1-5,000(1917).... 100 ., 101-104 Electric Railways.— 
O»1o0moo Giectric Tramways and Lighting, ö per oent. 1s 
M rbzsge Debenbture Stock, Red. 103-105 Central London, Ordinary 2.2 100 9585 

Osek Gtectric Teamways aud Lighting Oo. Ordinary 10 94-10 4 percent. Prei. „44100 pius 
— 5 per cent. Oam, Pref. „% ae 99 Q6 Q9 (i6 OS Q5 (6 OD 10 = 11-12 97 os doferr “Ak Pacha E oath 100 = i 2 
— - per cent, Debentur es 2 100 = 101-102 4 p.c. Deb. Stock (Prov. Script Certs., fully paid)..100 .. 110-1) 

D ibu Ualted Team ways (1896), Ord., Nos. 1-60, 000 10 . 12,144 Otty and South London, Consolidated Ordinary .......... 100 915 

^ pet coub, P-st., Nos. within 1-60, 00o⸗ 0 10 „ 154164 4 per cent. Debenture Stock JJ ͤ aas UU 1 Din 
—— $4 per ceat. Mort. Debs, 1-5,000, Red. . 100 — 94-97 5 per cent. Pref, Stock 91... ~o oo ~ =e — ~ 100 o CRT 
I aperial eam ways Ordinary 9€ ea (p GO oo (9 „ 9.9 OO OF no 99 as all pen 18-19 99 29 oe d € 9 mo mo ms ao Q6 oo 9.0 meo ORO em 1 = 15-118 
3 percent. Cam. Fre... all „ 1414 " os oe ae as ne no ne ne ne m m 100 — 110.10 
-i per gent. Deb Btock vasa iiaae ö er v 100 108-11 Liverpool lay 16 er oent; Fre 10 7 4 i 
1 t Thauet eotrio Tramways an n er o. — p 4 [] me 0099090900000 06090 OS 90 90 0 0 as ep T 

E “Gam. Pret., Nos, 30,001-60,000 ^... ..... . 5.5) A per cent. Mortgage Debentures, Red., 1-1,700., — . 89.101 
— - 4 per cent. Debenture Stock .................. 100 = 83-92 Underground Electric Railways of London, 5 per cent. 86189 

Kid lerminster and District Lighting and Traction, Prei. 6 — 8 83 Profit-Sharing Secured Note:: mut 

Lon Da Ualted Teys.(1901),5 percent. Cum, Pref. ...... 10 — 101 Waterloo and Olby, Ordinary = a = = = 100 7 

ver conb. 186 Mt. Db. Stock, Red. ............ 100 a 97-102 

Ma iras Elec. Teams (1900), 15 500 cent. Den Atk „Red. 100 .. «0 o Telephones. — 

Metropolitan Elec. Trams., Ld. , Defd., 1,000,001-1,514,016. 1 .. 13 JE 775 = T 0 111 xd 
— 5 percent. Cum. Pret., 500.001. 1, 000.000 . . e ee MM 
—— - 44 per cent. Deb. Stock, Red. .... ............. 100 .. 105-107 6 per cent. Oum. First Frei... 10 . 124-134 xd 

Milwaukee Electric Rail and Light, 5 percent. 30-yr. Cons. —— per cent. Cum. Second Pre .. 10 ~  12-15xd 

Mort. Buds, 1926. 1-5,500 and 7,001-8 000............ $1,000.. 105-110 —— 5 per cent. Nou. Cum, Third Prei. Ô = E3 5t xd 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., —— 54 per cent, Deb. Stock, Rodeo. „100 10.102 

1998, EON 100 101-104 4 per cent. Deb. Stock, Rod. 100 . 104-106 
== Sterling ii per cent. Deh., 1922, 601-2,000 ........ 100 103-105 4 per cent. Prov. Cert............... 5 — .. 103-105 
New G | Traction, 6 per cent. Cum. Pref., 1-10,000 and 1 Orteatal Teioohone and Blectric Company / J) — — Mi 
81, l- 4,000 CCC % SSeS FF CBSE SHS "P609 69 MO OF C990 80500 = 4-13 —— 6 per cent. Cum. Prei... $a. 1 . 13/16-1 5/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for | Increase or n Accounts for past year. | 
week decrease. ne o^ 
Cine. — — " Receipts per car 
Current z Total | Passengers | Car miles as- | Car | Mile of mile, 
Ending | 1905 | 1904. Week, | year, 1904. | 1905 Ending receipts! carried, run. s'nger mile.| track. 
| £ | £ * | £ d. d. | £ | d. 

Aberdeen Corporation........ Mar. i8| 1,075 | 1,031 | - 5 + 5,718%| 191 19} May 31 57,931 9,099,715 794,641 0:98 13°02) 1,970 6°14 

Ayr Corporation. „ 18 187 165 | + 21 + 610 8 8 „ 15 14,169 3,201,586 376, 049 103 | 10°11; 1,770 

Barking Corporation EO 59 53 |+ 19 + 28)| 133) — — <= — os ES E — ai 

Birkenoead Corporation ...... |. 33.729 882 931 | + | — 25:55| 234 | March 31 56,073 | 11,327,932 1,519,701 | 1°158! 9:98, 2,3855 61 

Birmingham Corporation ....| ,, 13 31 — — — — — EE. — ES A NR ie jode ex; 

Birmingham Tramways Co. - — 64 61 - — sa >A — — =. an 

Blackburn Corporation. — — — — 24 23 „ 25 43,374 7,742,692 951,484 — 10 94 — 4°59 

dhackpool Corporation „ 16 333 255 + 47 + 6,22 174 | 174 4 31211,1168 | 6,169,121 784,443 |152 |108 - — 

Blackpool - Fleetwood Trams. . 197 181 ＋ 16 - 85 164 164 Dec. 31 32,021 2,093,981 600,757 3°24 | 12°75; 2,001 7 05 

Bolton Corporation .......... „ 19 1,818 1.614 + 204 + 79 8 8 March 31 94,161 19,895,436 2,188,030 114 | 10°22; 5,766 5'89 

Bournemouth Corporation. „ 15 961 84 ＋ 80 + 2,3395 10 15 103 — = = BA € = — — 

Bradford Corporation ........ Feb. 25| 5,555 | 35,940 | + 195 729.738 | 77 41 — = 2d — "wa e 2 ES 

Brighton Corporation ........ Mar. 19 8 4 722 | + 112 + 3,733% 9 7) "s — 10,432,508 1, 031.928 100 | 10°10 — bd 

Bristol Tramways Company ..| ,, 17| 4,427 4,605 | + 176 — 511 51) Dec. 319 253,150 | 44,391,439 | 6,053,528 | — — — — 

Burnley Corporation ........ 27334 2:007 £85 | + 138 — 10 60 10 — — * — MET = — E 

Burton Corporation .......... » 19 812 = — s. 84 | — March 351) 11,574 2,556,134 282,378 08 9:81| 1,570 757 

Cardiff Corporation „ 18 1.899 17735 | + 105| + 2,170 — e Les ad — ks RS * * * 

Carlisle Tramways Company. 18 135 161 — 25 — 255 — — Dec. 519 9,987 2,805,277 334,393 — 7 ˙17 — — 

Central London Railway...... „ 18| 7.070 7062 | + 8 + 1,17% 6 6 5» 21/562,471 | 44,953,938 1,292,674a | 1:87 | 64°87 | 58,229 | 35:60 

Jity & South London Railway; „ 19 2.884 2.973 | = 89 - 2,1801 51 63 „ 951/165,003a| 19,069,519a — a -— 338 e 

Colchester Corporation. „ 15 157 — — € NE. — = = "d = = 

Cork E. T. and L. Company. 14| 406 A. : Y M es „ 310 25,657 | 6,353,323 919,676 100 695| — 39 

Darwen Corporation.......... | » 17 209 202 |+ 7|- 5) | 7:23) 7.25 March 319 12,341 | 2,360,735 | 254,279 | 1:25 |11:65| 1,707 | 9:36 

Dover Corporation .......... Pree K. 170 165 } - 4; 14 4 31 11,255 2,871,332 280,991 0 91 963| 2,503 — 

Dublin & Lucan 3 „ 4 103 X E. + 9 7 63 | Dec. 519 6,29 588,905 107,164 | 5°88 | 14°09 | 952 | 7:39 

Dublin U. T., electric cars. „ 17 3,905 3.70 201 : 2 

Dablin S. District, Electric ..| „ 17 353 729 | + 101 Hl — 7 46 „51 134,643 = 5,429,066 | — | — | = —À 

Onadee City Tramways ...... ip. 4D 72 765 7 - 22 | 22 May 15 35,874 | 9,084,522 752,814 0:93 |11:276| 1,630 | — 

Eas5 Ham Corporation ...... 1 731 624 + 17 + 2,033 1077 10775 | March 31 34,312 | 12,950,249 807,002 v'65 |102 — as 

Glasgow Corporation ........ „ 18 14,544 | 13.322 71,222 430,455 14 123 May 319,656,572 177,179,549 14,008,750 0:88 |11:25 5,489 b| 7404 

Gloucester Corporation ...... s 19 231 — «S — 54 — - — — — — -— — — 

Halifax Corporation „ 8 2389 | 2,096 | + 293 + 5,335 | 33 50; March 31 68,28) 16, 322,051 1,387,885 100 |11:79| 2,069 | 8-77 

Huddersfield Corporation ....| 18 1,219 1,15 | + 116) + 4,305 35 35 „ 531 65,545 | 11,893,287 | 1,652,000 |12 9:31 | 1,873 | — 

Hull Corporation, E. 8........ „ 18| 22!3 2,0:0 | + 195 | +11,572 25 19 „ 51 87,707 | 21,065,999 | 2,218,696 | 1°00 9:49 | 5,004 5*0 

[Ilford Corporation .......... Feb 25 516 507 | + 9 — 104 — — — — — = m | - — 

Ilkeston Corporation Mar. 15 109 127 — 18 — - — = — S = — — — e 

Kirkcaldy Corporation ..... | 15 195 — — - E - — — — = — = | — : 

Leeds Corporation ........... „ 18| 5,358 1,939 | + 359 +17,535 89 814 „ 29/280,562 | 60,739,234 6,215,799 10 | 10°94 | 3,407 — 

Leicester Corporation ........| „ 11 1,910 — 24 — 7k — — — — | — — — =a - 

Liverpool Corporation........ 11| 9851 | 9.317 94 | + 3,753 | 103 103 | Dec. 51g 531,484 113,057,234 11,734,838 111 | 10°73) 5,160 | 6-98 

Liverpool Overhead Rallway.. 19| 1.497 | 1,512 - 15 632h| 6:57| — June 50 79,252 | 10,466,726 |  986,185a | 1:82 |19:50a| 5,110 — 4 

London County Council. , Lt) 12.052 10,15) | +1,9 2 120,800 464 40 — — — — = — — =e 

Lowestoft Corporation ..... Feb. 29 120 128 8 — — — — — eae T Pe = im € 

Maidstone Corporation Mar. 16 91 = - — = — = — — = — — = 

Manchester Corporation...... „„ 18} 11,877 | 10,734 | +1,12) 15814 |. == - “a — = So ó — = 

Nelson Corporation .......... LE TES S 105 | 9 RB A} — March 31 5,200 1,420,759 171,132 8:3 | 6°47 — - 

Newcastle-on-Tyne Corptn...| , 18 3,549 5,447 + 102 — 45 | 384 „ 25/185,027 | 39,715,120 | 4,059,807 | 1:1 |10:94| 4,111 

Newport (Mon.) Corporation. . Feb. 11 455 460 | + 25 + 1,525 15 — — e Wc € ims d us 2 

Oldham Corporation ...... . Mar. 19 1.513 1,012 | + 491 + 5.851 343 a. i an zs 

Portemouth Corporation...... » 19, 1,490 1,442 | + 48 + 6,544 29 29 , 51 94,448 18 204,426 1,828,193 1°16 | 12°39 — 

Reading Corporation ) Cag, ae 581 529 + 82 xus — ; ; = — a es E à 

&ochdale Corporation ........ | NL 441 103 | + 5359) + 7,17 44 43 319 5.416 925,281 127,456 1:58 | 1027 | — 7°68 

Rotherham Corporation.. „ 5 392 409 = 17 — — 31 20,968 4,914,479 525,840 | 1°02 | 9:570| 2,247 | 6°68 

Salford Corporation .. ....... » 20} 4,100 3,669 | + 431 — — s ux A AS E e a aah wes 

Scarborough TramwaysCo....| „ 15 70 —. — - A ou "- — a — > = NE E^ 

Sheffield Corporation ........ „ 19 4,710 4,575 | + 415 + 7,011 344 — „ 25 216,309 | 56,812,049 | 4,926,083 0904 10428 7,510 | 79 

Routhamotou Corporation ....| „ 15 828 8185 | 12 = 24665 11 11 „ 51 35,874 9,084,522 792,814 | 0:946 11•456 3,760 | — 

Southend-on-Sea Corporation.. ,, 15 221 214 | 10 + 1,616 61 — aoe a EN Mis +2 rey) usi — 

Stockport Corporation M" A 427 402 + 29 + 8,601 114 — = = zs — == Le. E 

Sunderland Corporation. 20| 1,144 1,064 80 + 1 6% 19 51 | 18°48 „ 51 62,506 | 14,848,958 | 1,433.463 | 1:01 | 10°46 — 6028 

Swindon Corporation. „ I 151 — — —. 33 — s x í — M em NH — 

Wallasey U.D.O 22 . p, 20 559 vid | + 85 + 2,585 10.5 |105 „ 51 35,863 6,564,493 757,688 | 1°28 | 11°36) 4,10 70 

Warrington Corporation.. „ 16 301 275 ＋CT 26 + 620 74 . E Py ears 2 — 

West Ham Corporation „ 16 1,08) — — — 52 — = — T 8 | S = 

Wolverhampton Corporation.. ,, 15 626 02 | + 194 72 — „ 319 20,878 1,265,066 117,355 | - EUM oum [oem 

| \ 
* Includes maintenance of ent way and proportion of profite paid to the tramway companies for term of unex lease. Train 
Per mile of single track. e laclude rail and team. d Including d f Including (Ne Section of horse "esie Y — 


Only eight months—expenditure includes large special items incidental to starting ne 


traction. 1 h Half 
Ww department, 88 R 
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NOTES. 


The McMillan Fund.—The President announced to 
the members of the Institution last week that this fund, 
amounting to £2,082, has now been invested in trustees’ 
securities, in the names of Sir Wm. Preece, Mr. R. K. Gray, 
and Mr. Alexander Siemens, for the benefit of Mrs. 
McMillan and her children. 


Manchester Section —The annual general meeting 
of this section will be held at the University on April 11 
„at 7.50 p.m., when the chairman, vice-chairman, hon. 
secretary, and 12 members of committee will be appointed 
for next session. There will also be a paper on “ Labour- 
Saving Formule in the Design of Direct-Current Dynamos,” 
by Mr. J. Frith. 


North-East Coast Institution.—The issue for March 
of the Transactions of the North-East Coast Institution of 
Engineers and Shipbuilders contains the adjourned discus- 
sion on A Comparison of Vertical and Horizontal Tubes 
in Water-Tube Boilers,” by Mr. W. R. Cumming, of which 
paper we gave an abstract in our issue of Dec. 2; and a 
paper on “The Launch of the U S.A. Cruiser, ‘South 
Dakota,’” by Mr. Jas. Divkie, with the discussion. 


Improving the Consular Service.—It is a familiar 
cry that other countries take the lead over us in regard to 
consular affairs, An illustration of this is afforded by the 
action of the German Government in appointing a number 
of technical and commercial experta as attachés to their 
consulates in the chief towns of European countries, in 
. order to assist industrial development. The list includes 
a specially-trained civil engiaeer for St. Petersburg. 
This method of fostering trade appears eminently suited to 
the end in view. It has been advocated for the United 
Kingdom before now, but the wheel of British consular 
progress revolves with marked deliberation. Unless our 
hopes are being flattered only to deceive, the proposed 
Ministry of Commerce may introduce much-to-be-desired 
reforms in the consular service. 


Tramway Management. — The London County 
Council on Tuesday decided to sanction a vote of £150 
for the chief tramway officer to visit the States and see 
how things are done in the large American cities. This 
is partly the outcome of the report presented by Mr. J. 
Allen Baker, the chairman of the Highways Committee, 
upon his tour in that country last year. The conduit 
electric tramways of New York having been at work for 
some time before the County Council's, the greater expe- 
rience gained has enabled the undertakers to effect con- 
siderable economy in working, besides improvements in 
many details of organisation. Conduit cleaning, tramway 
stores depóts, and subway trams are other important 
matters for investigation. There is a tendency now to 
accept the achievements of our Transatlantic cousins with 
the proverbial pinch of salt, or even more, but it must be 
admitted that their enterprising methods seldom fail to 
provide useful hints. 

Association of Electrical Engineers, Italy.— 
We have received part 1 of vol. ix. of the Zransuctions 
of the Associazone Elettrotecnica Italiana, which contains 
papers on ''Stroboscopie Observations of the Alternate- 
Current Electric Arc,” by Profs. L. Lombardi and G. Melazzo, 
of Naples; “Formule with regard to a Recently-Proposed 
Phase Meter,” by Dr. P. Barreca, of Rome; an essay on “ The 
Influence of Hertzian Waves on the Magnetisation of Steel,” 
by C. Garibaldi, of Genoa; Observations on the Working 
of the Magnetic Detector,” by Prof. M. Ascoli, of Rome ; 
and a paper, read at the Turin meeting by G. Gola, on *' The 
‘Analogy existing between Hydraulics and Electricity." All 


these papers are profusely illustrated with cuts and 
diagrams. There are also two memoirs on late members— 
namely, N. Labroca and Prof. A, Cancani-Montani—by 
O. Lattes. The index gives a balance-sheet and other 
information in connection with the association, also the 
composition of the commission appointed to deal with 
the investigation of the standardisation of electrical 
measurements. 

Junior Institution of Engineers.—Visits of this 
institution have recently taken place to the Brockie-Pell 
Are Lamp Works and to the New Ritz Hotel, Piccadilly, 
where the skeleton-cage system of construction was seen. 
At the former establishment the members were received by 
Mr. James Brockie, the inventor of the Brockie-Pell lamp, 
who gave a very interesting account of its development and 
construction, and described generally the necessary charac- 
teristics of an efficient arc lamp. In the workshops a 
number of lamps of different types were shown in course of 
manufacture, and in the testing-room demonstrations were 
carried out to illustrate the effect on the arc of two methods 
of regulation — namely, differential and shunt coil only, 
This served to illustrate that with the shunt coil alone the 
current might be varied very considerably without affecting 
the length of the arc, whereas with the differential method 
the variation in length of the arc was very considerable 
with the same change in the current strength. The two 
lamps were run in series, so that each had the same current 
passing through it. 

Franklin Institute —We have received a copy of the 
March issue of the Journal of the Franklin Institute 
(Philadelphia), which contains papers on Radium and 
Radioactivity in General,” by Mr. R. H. Bradbury ; 
‘Telephone Line Engineering,” by Mr. C. J. H. Wood: 
bury ; An Ammeter for High-Potential Currente, by Mr. 
H. C. Saook ; Determination of Exponents in Adiabatics,” 
by Mr. T. W. Gardner; and A Simple Method of Cal. 
culating Water Analyses and amounts of Substances to be 
added for Preventing Scale and Corrosion ia Boilers,” by 
Mr. S. S. Sadtler. We notice that in the paper on 
"An Ammeter for High - Potential Currents,” the 
instrament described is an ammeter for measuring 
currents flowing in the secondary circuits of induction 
coils. A D'Arsonval system is used, modified by placing 
a small condenser in parallel with the moving coils aud its 
calibration shunt to compensate for the high-rate change 
of current, and by a ground on one side of the aystem to 
prevent eparking between the meter parts. The instrument 
is especially adapted for use in X-ray work, because it was 
found that the quantity of X-rays was directly proportional 
to the current flowing in the tube. 


Pneumatic Dispatch.—The Electricity Committee 
reported to the St. Marylebone Borough Council yesterday 
that at an interview with the Metropolitan Pneumatic 
Dispatch Company, the representatives of the latter stated 
that their scheme would reduce street traffic by 30 per 
cent, which would be substantial compensation for the 
inconvenience resulting from the opening of the streets. 
Possibly there is an element of optimism about the 
estimate of 30 per cent., but if that figure be approached 
it will be a distinct factor in the solution of the London 
traffic problem. The company are willing that a clause 
shall be inserted in the Bill stipulating that their electric 
mains shall not be used for any purposes other than those 
of their scheme. It appears that, if the project ie sanc- 
tioned, the municipalities are likely to gain a customer for 
power, as the company are desirous of taking this from the 
borough councils, The engineers of the company and the 
St. Marylebone Council are to discuss the question of 
terms, pending which the Council have deferred any action 
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in the matter. A number of petitions have been lodged 
against the Bill, though many of them are of a formal 
character only. The advantages offered by the company’s 
scheme at least merit a fair hearing. 

Canadian Mineral Production.—The Geological 
Survey of the Dominion has issued a preliminary state- 
ment of the country’s mineral production for 1904, 
which shows the value of the products to aggregate over 
£12,000,000. This is a slight decrease as compared with 
the previous year, but it appears to be attributable to a 
return to normal conditions, the values for recent years 
having been swollen by the rapid exploitation of the richer 
and easily acceasible portions of the Yukon gold placers. 
Gold and coal now share firat place among the Dominion’s 
minerals, and as each represents 27 per cent. of the total 
production they constitute together more than half of the 
country’s mineral values. Following these metals come 
copper, nickel, silver, lead, asbestos, petroleum, and pig 
iron, in the order named. An electrolytic lead refinery is 
in operation at the Canadian Smelting Works, Trail, B.C., 
producing pig lead, lead pipe, sheet lead, etc. Last year 
19,000 tons of lead were produced, as against 9,070 tons 
in the previous year, but the output was a long way 
behind the maximum of 31,584 tons attained in 1900. 
Copper showed a moderate advance in production, the 
falling-off in Ontario being more than made up by 
the increased yield of the Boundary district and the Coast 
district of British Columbia. The exports of iron ore were 
168,828 tons, valued at £80,000. In addition to the 
exports, about 180,932 tons were used in Canadian blast 
furnaces. About 530 tons of zinc ore were shipped during 
the year. 

Electrical Exhibition.—The firat meeting of the 
Executive Committee was held at the Hotel Cecil last 
week, when it was decided that the exhibition should be 
held at Olympia from Sept. 25 to Oct. 21. Instructions 
were given to issue the prospectus as soon as possible, many 
applications for space having been received. Finance and 
general purposes committees were appointed, and Sir 
William Preece was unanimously invited to accept the 
presidency of the exhibition. Messrs. Bridges and Smith, 
Balfour House, Finsbury-pavement (to whom all enquiries 
respecting space should be addressed), were appointed 
managers. The Executive Committee as appointed to date 
consists of Messrs. S. W. Baynes (St. Pancras electricity 
works), H. Bevis (General Electric Company), O. H. Bishop 
(Edison and Swan, Limited), H. W. Batler (Electrical Power 
Storage Company), E Canliffe Owen (Metropolitan Electric 
Supply Company), S. T. Dobson (St. James's and Pall Mall 
Electric Light Company), T. C. Elder (Brush Electrical 
Engineering Company), C. S. Northcote (Verity's, Limited), 
H. Oppenheimer (International Electric Company), W. L. 
Packenham (Crompton and Co., Limited), W. H. Patchell 
(Charing Cross and Strand Electricity Supply Corporation), 
R. Portheim (Bruce Peebles and Co., Limited), and J. E. 
Kingsbury (Western Electric Company). The Municipal 
Electrical Association have still to elect their representa- 
tive. We understand that the enterprise is meeting with 
cordial support from companies and municipalities all over 
the country, and this unanimity augurs well for its success. 

Turbines.—Oa Monday evening Mr. J. D. Bailie, 
A. M. LE. E., delivered a lecture before the Sheffield Society 
of Engineers and Metallurgists upon The Parsons Steam- 
Turbine and its Applications." After tracing in detail the 
progress of the steam- turbine, Mr. Bailie described various 
turbine-driven steamere, and presented views and descrip- 
tions of the large new Cunarders built by Messrs. John 
Brown and Co. He showed curve diagrams exhibiting the 
results of exhaustive trials of the turbine-driven cruiser 
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„Amethyst, as compared with the “Topazo” and other similar 
vessels driven by reciprocating engines, showing the 
enormous gain in efficiency due to the turbines and the 
consequent greater radius of action. With an allowance 
of 750 tons of coal, the Amethyst can travel 5,160 sea 
miles at 20 knots, as against the 2,140 ses miles of the 
boats with reciprocating engines speeded up to the same 
rate. In the course of the diecussion Mr. S. E. Fedden 
(the city engineer) gave some interesting facts about the 
performance of a 500-kw. steam turbine-generator at the 
Corporation electric light station, which was bought from 
the Paris Exhibition, delivered at three weeks’ notice, 
erected and set to work on full load within three daye, 
and kept running for 19 or 20 hours a day for two years 
without stoppage or need for repair. When opened it was 
found that not only was there no wear on the vanes, but 
they had slightly thickened owing to a film deposited on 
them. The economy of the turbine-generator was fully 
maintained. He believed that the turbine-generator would 
take the place of the reciprocating engine for both con- 
tinuous and alternating current generation. 

Deltabeston Wire.—In our issue for Jan. 6 we gave 
a description of some field coils manufactured in the States 
with asbestos insulatiog wire to enable them to stand high 
temperatures. We now hear from the manufacturers of 
this wire giving us some more information respecting the 
same. The firm in question is the D. and W. Fuse Com- 
pany, of Providence, R.I. The wire is insulated with 
practically pure asbestos, which makes it indestructible as 
far as temperature is concerned. The information given 
respecting this material as compared with cotton-covered 
wire is interesting at the present juncture, when the Engi- 
neering Standards Committee's report is under consideration. 
Thus the D. and W. Fuse Company state that investiga- 
tions prove that at a temperature of about 147deg. C. 
cotton-covered wire will in time char to an extent that will 
break down its insulation. It was further ascertained that 
at 199deg. C. cotton-covered wire began to smoke in 
20 seconds. At 239deg. C. it was distinctly discoloured 
in 50 seconds, and complete »arbonisation had taken place 
at 245deg. C. in 2 minutes and 15 seconds. These tempera- 
tures are, of course, excessive, yet they go to show how 
short a space of time is necessary to ruin the field or 
armature windings on a railway motor where subjected as 
they are at times to enormous overloads. Deltabeston wire 
tested under identically the same conditions — in fact, subjected 
to identically the same volume of current —is absolutely 
unaffected. Reference to our note of Jan. 6 will show that 
after the coils have been wound with this asbestos insulation 
they are thoroughly dried, and then immersed in a paraffin 
insulating compound, which makes them waterproof. 


Cantor Lectures.—The third of this series of lectures 
on telephony was delivered by Mr. H. L. Webb at the 
Society of Arts on Monday last. It dealt with the subject 
of switchboards. The lecture was largely illustrated with 
lantern slides, and concluded with what is an innovation— 
a welcome one—in scientitic lectures, a series of biograph 
views illustrating the actual work in a telephone 
exchange. Early switchboards naturally partook of the 
character of telegraphic equipments. No one at first 
seemed to realise the possibilities of telephonic expansion. 
Mr. Webb in this lecture described the evolution of the 
modern switchboard. He commenced with the very earliest 
forms, illustrating them with models kindly prepared by 
the Western Electric Company, showing in the first instance 
the different methods adopted to get signals to and 
from subscribers. He compared the telephonic system to 
the nervous system in human beings. One set of nerves sent a 
call to the brain, another set carried the reply back from the 
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brain. Then came the quick and necesssry improvement 
in switchboard work, till with somewhat complex mechanism 
the result is simple and mostly automatic. The lecturer 
successfully combated the idea that a modern telephonic 
installation was a simple thing, requiring no engineering 
skill, On the contrary, it is a highly complex matter, 
requiring great technical skill to design and carry out, and 
is a power station as well. Another idea that the women 
employed are given to taking it easy was exploded, the 
biograph pictures being called in to help. And Mr. Webb 
was truly right. The modern telephone exchange is a 
wonderful institution, and allows no laxity either of brain 
work in the engineering staff or of active physical work in 
the operating staff. 

* Pertinacious " Currents —At the Royal Institution 
last Friday, Sir Oliver Lodge enunciated the nature of the 
electrical current upon which he has conferred the designa- 
tion “pertinacious.” By this he simply meant a high- 
potential continuous current, whicb was obtainable from a 
voltaic battery with a quantity of cells in series, though 
that was an inconvenient and expensive method. An 
alternating-current dynamo could be reversed by means 
of the commutator, so that an approximately steady 
current was obtained, but with commutating devices it 
was not easy to employ high voltages. One way of 
obtaining high-potential continuous currents was by the 
use of a one-way rectifier. If a current were taken 
through the primary of a Ruhmkorff coil and a Caldwell 
break, and the secondary was connected to a number of 
. Leyden jars, the provision of a rectifier which would allow 
the supply current to pass one way, but prevent all exit 
the other way, would enable the jars to be charged to 
bursting pressure, so that they could maintain a pertinacious 
current through a leak or other high resistance with which 
they might be provided. An arrangement of this type 
was of service for fog dissipation. He suggested that the 
action of the rectifier was due to the rapid clearing away 
from the anode of all the carriers of positive electricity, by 
means of the bombardment from the cathode, and to the 
fact that the current could only be conveyed by the agency 
of these positive carriers when they were allowed to come 
into actual contact with the positive terminal. The bom- 
bardment was found in time to create so high a vacuum in 
the vessel that no current at all could pass. It was there- 
fore necessary to employ in the rectifier a vapour, such as 
that of mercury, the supply of which could easily be main- 
tained from inside the vessel. Sir Oliver prefaced the 
lecture with some of his early reminiscences of the Royal 
Institution, which had acted as an inspiration to him. 


Patents.—A memoria], with a large number of names 
eminent in engineering and science attached, has been 
presented to the President of the Board of Trade with 
special reference to No. 10 of the regulations which came 
into force on Jan. 1 last. In a covering letter the 
petitioners state that the Act of 1902 was designed, as 
shown by Section 1, to afford both to the inventor and 
the public the benefit of an official examination as to 
novelty, without incurring the serious risk of inflicting 
injury upon the inventor by refusing a patent for alleged 
want of novelty or by making public adverse official 
opinions. Rule 10, however, appears to be based upon 
the assumption that the Patent Office is charged with the 
function of publishing an official opinion to the world by 
placing an endorsoment upon the specification whenever 
it appears to the examiner or comptroller that no patent- 
able invention is disclosed, instead of merely requiring the 
applicant to mention any prior specification a knowledge of 
which might be deemed necessary to enable the public to 
form an accurate opinion. This latter seems to represent the 


intention of the Act of 1902, and the petitioners consider 
that Rule 10 is ul/ra vires, besides being unjust. The 
oppressiveness of the regulation is accentuated by the fact 
that an examiner, or even the comptroller, while acting 
with the best possible intentions, might well err in con- 
struing an invention as an anticipation when experts have 
disagreed upon similar pointe. We think that with the 
exception of this clause the new regulations mark an 
advance upon our previous legislation, but it is surely 
sufficient for an inventor to refer to any prior specification 
without handicapping him in the commercial world by 
denoting his patent with an official expression of opinion. 
We hope, therefore, the President of the Board of Trade 
will see his way to comply with the prayer of the memorial 
by amending Rule 10, even if a short enabling Act be 
necessary. 

Radioactivity.—Concluding his course of lectures on 
the Electrical Properties of Radioactive Substances at 
the Royal Instivution on Saturday, Prof. J. J. Thomson 
discussed in the first place the energy given off by radium. 
He pointed out that most of it was contained in the « 
particles, which contained such a quantity of energy that 
it could easily be detected by electrical methods, even when 
the rays were emitted at the rate of only one a minute, 
the test being infinitely more delicate than anything that 
could be accomplished chemically. Dealing with the 
recently-discovered 5 rays, the lecturer explained that they 
were certainly given off by an alloy of sodium and potassium 
under the influence of light, and perhaps without light. 
Rubidium yielded them still more freely, and probably 
they were also emitted by substances not classed as radio- 
active. Prof. Thomson observed that in radium the 
particles as a whole were behaving in a commonplace 
manner, but here and there some of them were undergoing 
the change that was the source of radioactivity and were 
suffering a breaking-down process, which had already been 
traced through several stages It was only at the end of 
its career, after persisting unchanged for centuries, that 
the radium atom showed any peculiar properties. Inci- 
dentally, the lecturer deduced from this a warning against 
assuming too hastily that because a phenomenon, such as 
the rising of the sun, had happened an indefinite number 
of times in the past, it was therefore going to continue 
indefinitely in the future. Prof. Thomson concluded by 
consideriog whether radioactivity is a widely diffused pro- 
perty or is confined to a small number of substances. The 
question was complicated by the fact that naturally radio- 
active bodies imparted the property to other substances, 
but he thought tha investigations carried on in the 
Cavendish Laboratory, Cambridge, demonstrated that many 
common-place substances were intrinsically radioactive, 
though in a very small degree. 


The Optical Convention —The arrangements for 
this convention are now beginning to assume definite 
shape. The convention will be formally opened with an 
address from the president, Dr. R. T. Glazebrook, director 
of the National Physical Laboratory, on Tuesday evening, 
May 30, and the gathering will extend over the four 
following days, up to and including Saturday, June 3. 
The mornings will be devoted to papers and discussions, 
and in view of the interesting series of papers already 
announced, it is expected that this most important section 
of the proceedings will result in valuable contributions to 
optical science, and will fulfil the aims which those who 
have been active in promoting the convention have set 
before them. In addition to the papers, including one 
on “The Polarisation of Light,” by Prof. S. P. 
Thompson, demonstrations of apparatus of special interest 
will be given in the afterneon in the laboratories 


» 


L 


456 


of the department of technical optics of the North- 
ampton Institute. The exhibition of optical and scientific 
instruments will be held in the large hall of the 
Northampton Institute. To ensure adequate treatment, it 
has been arranged that each section shall be dealt with by 
an expert in the construction of the instruments repre- 
sented in the section, together with an independent scientific 
member of the committee. The catalogue is now in active 
preparation, and the hon. secretary would be glad to hear 
from firms wishing to take a number of catalogues for 
private distribution. The social side is not being lost sight 
of, a hospitality and entertainments committee having been 
formed. Amongst other things, this committee is arrang- 
ing for a conversazione and for the attendance at the 
convention of visitors from a distance. It is also pro- 
posed to p3y a visit to the National Physical Laboratory 
at the invitation of Dr. Glazsbrook. The hon. secretary is 
Mr. F. J. Salby, Elm Lodge, Teddington, and the secretary of 
the Local Societies’ Committee is Mr. W. Rosenhain, 443, 
Gillott-road, Edgbaston, Birmingham, to whom all com- 
munications respecting the attendance of visitors from a 
distance should be addressed. 

Single-Phase Railway. — Nieder-Schoneweide and 
Spindlersfield, Germany, have recently been connected by 
a single-phase railway, of which a description appears in 
our New York contemporary, Electricity. The line, which 
is about three miles ia extent, was constructed by the 
Union Elektricitäts - Gesellschaft, of Berlin. Current is 
generated at a tension of 6,000 volts and a frequency of 
25 cycles per second. Some features of interest are 
presented by the overhead equipment. On some portions 
of the line a method of single suspension is in use for the 
overhead conductore, the line being suspended from side 
bracket arms. In other places double bridle wires are 
employed. From the accompanying illustration it will be 


seen that the wire is supported freely, and yet so as to 
provide againet a failure of one of tho suspension wires. 
Short lengths of wire connect the trolley wire to the 
bridle wires, which are in turn supported by rubber chains 
from a bar insulated from the bracket arm. The bar below 
the bridle wire is connected to the metal pole and thence 
to the rails. In cate of the failure and breakage of one 
of the suspension wires it would touch this earthed bar, 
producing a short-circuit and throwing out the circuit 
breaker protecting the line. It can be seen from this that 
with the double-suspension system great safety is insured. 
Telegraph and telephone wires passing over the trolley wire 
are completely surrounded by a wire cage, which keeps 
them from coming into contact with the high-tension line. 
Where passing under steel girder road bridges, heavy 
insulators mounted on a wooden framework are used. 


Commutator Brush holder.—A form of commutator 
. brush-holder has been designed by Mr. Ernst Woehr, of 
Wilkinsburg, Pa., for obviating the disadvantage of the 
box-tight brush-holder. In the latter, unless a spring is 
used which takes up a great deal of space, the pressure of 
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the brush against the commutator becomes rapidly lessened 
as the brush wears away. In Mr. Woehr's arrangement, 
which is described in the American Electrician, the brush is 
pressed towarde the toggle links, 6 and 8, pivoted to the 
framework at 5, and having the knuckle at 7, as showa in 
Fig. 1. A spiral spring, 9, pulla on the link, 6, and forces 


ee NL rr 
ww à 


FIG. 1. 


the brush downward. As it wears away, and the lower end 
of the link, 8, follows it down, the toggle angle becomes 
greater and greater, increasing the leverage of the spring, 9, 
over the toggle sufficiently to compensate for the decreased 
pull of the spring as the spirals contract. A thia conduct- 
ing leaf, 11, is secured at one end to the brush box, and its 
other end is pressed against the upper end of the brush by 
the toggle link, 8. A modification in which two toggles 
are used, the two being drawn together by a spring attached 
to botb, is illustrated in Fig. 2. The lower ends of the 
linke, 8 8, are connected by a pivot, the pivot pin being 


extended through a guide slot, 14, to keep tbe ends on the 
middle of the brush end, which is shaped to facilitate this 
in both forms of the device. 


The Institution.— The joint discussion on Mr. E. H. 
Rayners and Mr. R. Goldschmidt's papers, entitled 
respectively Report on Temperature Experiments at the 
National Physical Laboratory " and Temperature Curves 
and the Rating of Electrical Machinery,” occupied tbe 
attention of members at last week's meeting. At the 
previous meeting Dr. Glazebrook, as director of the 
National Physical Laboratory, had briefly reviewed 
the experiments carried out there, and expressed a hore 
that they would prove of service to the industry. On the 
discussion being resumed, the ball was opened by Dr. 
S. P. Thompson, who, after congratulating Mr. Rayner 
upon producing an admirable paper, proceeded to attack Mr, 
Goldscomidt’s formuliv, albeit in the most friendly spirit. 
The paper, said the professor, was a distinctly valuable one, 
and he only desired to ask the author to render it more 
so by elucidating a few matters of detail In one respect 
he thought Mr. Goldschmidv’s calculations could bo mate- 
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rially simplified, as the number of watts necessary to pro- 
duce any temperature rise on the assumption that no heat 
is being given off by radiation can be ascertained by first 
principles from the specific gravity, specific heat, and 
calorific value. The next speaker was Mr. Hobart, who, 
getting off the mark at a quick pace, maintained 
express speed throughout. He complimented Mr. Rayner 
upon his investigations, which must have involved a great 
deal of work, but he suggested that more diversity might 
have been introduced into the methods employed. Then 
Mr. Miles Walker gained appreciation by enunciating a 
method of calculating the temperature of field coils by 
deduction from, say, the first two factors. The other 
speakers were Messrs. R. F. Berry, F. S. Russell, A. 
Russell, and J. S. Peck, the general tenour of the dis- 
cussion being favourable to the authors, though a certain 
degreeof misapprehension on various points appeared to exist. 
Replying, Mr Goldschmidt and Mr. Rayner in turn gave 
& concise review of the matters in question, the latter 
remarking that he had found Prof. Thompson's suggested 
method of ascertaining spproximately the watts required 
to produce a certain temperature rise unsuitable. Pre- 
paratory to submitting a vote of thanks to the authors, 
which was carried unanimously, the President said that 
Mr. Rayner's paper was a highly valuable one, especially if 
taken in conjunction with the report of the Engineering 
Standards Committee. He had been much struck with the 
fact that the insulation resistances of the cotton-covered 
field coils remained constant for a certain time until the 
temperature of the wire began to rise, and then it went 
down in the most extraordinary way when the moisture 
was being driven out. This would account for a lot of 
failures iu field coils in the earlier days. Mr. Goldschmidt’s 
paper afforded confirmation that much greater work could 
be obtained from a dynamo for a short time than under 
the permanent conditions. 


Overhead Railway Vibration.—Mr. Bion J. Arnold 
has recently made an extensive report to the Chicago City 
Council upon the best way of increasing the capacity and 
reducing the noise of the Union Elevated Railroad. The 
first part of the report deals with local conditions, which 
would not interest our readers so much as that which 
deals with a reduction of noise. It suffices to say, there- 
fore, with respect to this first headiog that Mr. Arnold 
advocates power mechanism for operating the switches and 
signals in the congested loop of the railway. He also 
advises an increase in the length of the stations, which will 
permit of longer trains being used, and the provision of 
more sidings at the points where certain branch lines 
approach the loop. With respect to the noise caused by 
the trains on this elevated structure, it is pointed out that a 
good deal of this comes from the trains, and hence cannot be 
entirely eliminated by any alterations in the track structure. 
The best, thorefore, that can be done is to minimise the noise 
caused by the operation of the trains, and prevent it being 
intensified by supplementary vibrations set up in the struc- 
ture and supports. Mr. Arnold reviews the various types 
of construction which have been used abroad, including that 
of the Liverpool Overhead Railway, and comes to the con- 
clusion that a ballasted track is essential if noise is to be 
kept down. In the case of the Chicago Elevated Railway 
the rails rest immediately upon the ties, which in turn are 


rigidly secured to the upper chords of latticed steel trusses, 


thus giving the best condition that could have been devised 
for imparting the hammer blows, caussd by the wheels 
upon the rails, directly to the structure, unless the 
rails had been placed immediately upon the upper 
chords or upon a metallic support between the rails 
and the chords, Mr, Arnold reports that if the 


structure had to be rebuilt, he would advocate the use 
of concrete throughout as a noise preventer. Under the 
existing conditions, however, he suggests that a ballasted 
floor should be provided on the present structure. The 
floor itself would be formed either of wood or reinforced 
concrete. The wooden type of floor bas been tried experi- 
mentally on the Boston Elevated Railway with a marked 
effeot towards deadening the sound. A steel floor could be 
used, but this is objectionable, not only because of the 
noise, but also because the steel is in a position where 
it is exposed to corrosion from water, oil, and 
greases, which find their way down through the ballast. 
The concrete floor is free from these objections, and 
when reinforced with expanded metal can be made in 
sections and afterwarda placed in position. The principal 
objection to its use, apart from the cost, is that it would 
obstruct the light, and also give trouble from snow in the 
winter. In this respect the Liverpool Overhead line is an 
example of how the snow difficulty has been overcome, and 
Mr. Arnold thinks that snow-collecting devices could be 
used with success in Chicago. The increased weight of the 
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floor, as compared with the present means of supporting 
the rails, varies from 1, 680lb. per lineal foot of track to 
1080lb. The increased weight would mean increased 
stresses in the structure, but it is pointed out that there 
would be at the same time a considerable reduction of 
impact, due to the blows being distributed over a wider 
area, The report advises that three forms of construc- 
tion should be tried experimentally at Chicago. The 
first of these would have a wooden floor, and the other 
two would have floors made of concrete. Besides this, 
experiments would be made with three different forms of 
ballast, in order to see which was most effectual in reducing 
noise. After this has been done and the beat construction 
determined, the whole of the lines in the centre of Chicago 
could be altered. Mr. Arnold claims that the experienco 
gained in the application of ballasted floors to railroad 
bridges has shown that the track maintenance has been 
reduced to such an extent that the saving is more than 
sufficient to pay the interest on the increased investment 
made necessary by its adoption. The illustration herewith 
shows one form of floor which the report recommends 
should be tried. In this it will be seen that the sleepers 
carrying tho rails rest on ballast, which in turn is carried 
by the reinforced concrete, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP, 
(Continued from page 403.) 
MULTIPLEX Two-CircuiIT WINDINGS. 
Double Winding Doubly Re-entrant. 

Suppose we had a machine like Fig. 14, which, 
though it gave its right voltage and current, was 
not satisfactory as regards its commutation. We 
should think immediately that the commutation 
would be improved if we had more 
sections. But we cannot get more, as we already 


have the maximum. e., one section for every pair 


of inductors. The obvious thing to do, then, is to 
use in place of each inductor two inductors, each 
of half the section of the original. Or, in other 
words, place another winding upon the armature in 
system exactly similar to the present one, and thus 
double the number of sections. To show how 
this may be carried out, one or two inductors have 
been placed on the armature of Fig. 14 at G, H, K. 
And from this it is clear that the commutator to 


which this new winding is connected may either 


be entirely independent of the original commutator 


(say at the other end of the armature), or it may 
have its sections interleaved with those of the original 
winding. Thus the segment attached to H K would 
come next to that of 1--6, as shown dotted. Similarly 


that belonging to L and M would fall next to that 


attached to 2—15. If each brush be wide enough to 
touch at least two sections, the two windings so 


arranged will be constantly in parallel with respect to 


the brushes and the external circuit; and on account 


of the greater number of commutator sections the 
commutation is performed more gradually, and is 


likely to be more satisfactory. 


Such an arrangement is called a two-circuit double 
winding, and since each winding is independent of 


the other, it is doubly re-entrant, and has the symbol 
O O. 


and to its corresponding single winding respectively. 


Effect on the Previous Formula. 


It is interesting to note the effect of adding this 


other winding on the general formula. 


Between every pair of the original inductors 1s one 
So that «e 
Similarly, if the inductors be 
numbered consecutively, 6 becomes 11 and K becomes 


of the new ones, as H between 1 and 2. 
is twice what it was. 


12, etc. 
The first winding goes: 
I. 1I Bil oo Ep E 
and the second winding goes : 
9 ss] 523 32 J. where H=2, K=12, ete. 


Each has a pitch of 10: an even pitch. And if the 
original single winding had w inductors, it was accord- 
ing to the formula 

70 = 4 2 
18 = (4x 5) - 2, 
and the new winding is 
2 20 b. 2544 
36 = (4 x 10) - 4. 

We notice in this formula that not only are zw and 
y doubled, but also the creep, so that the formula for 
such a case may be expressed by 

7 25. T2 u, 
where = 2. 


commutator 


This and the single winding first described, are 
entirely analogous to the double winding of Fig. 10 


Multiplex Windings of Multiple Re-entrancy. 

Similarly, had we wished to treble the number of 
commutator sections, we might have done it by splitting 
the winding of Fig. 14 into three parts: then between 
inductors Nos. 1 and 2 there would be two inductors, 
as H and another one. The formula becomes 


320 p. 3% 4 6, 
or writing w for the /o/a7 number of inductors and 


for the new number-pitch, 


w=pyr2m, 
where 2 m is still the creep and m is the number of 
independent windings. 

For two-circuit armatures, then, where each wind- 
ing is independently re-entrant, we have the general 
formula : 

70 = ˙ 2 m, 
where «se is equal to the h, number of inductors ; 
y is the number of poles; 
v is the mean number- pitch; and 
m is the number of windings. 

Again, since ze. was before (and must always be) 
divisible by 2, now in the case of a double winding 
doubly re-entrant must it be divisible by 4, there being 
two similar windings on the armature; and this is 
independent of the number of poles. For a triple 
winding triply re-entrant v must be divisible by 6, 
and so for m independent windings ze must be divisible 
by 2 m. 


Question of Odd or Even Number-Pitches, 

We have just found that in the double winding 
with 36 inductors the number-pitch worked out at 10, 
an even number, yet it was not necessary to take two 
number-pitches alternately, 

v+titandy- 1, 
as was done in the case of the single winding of 
Fig. 19. 

The reason of this is that 10 = 2 X 3-—z.e., is twice 
an odd number so that it is simply a case of two 
simplex windings having r-an odd number. 

Now if we double the winding of Fig. 19, inductor 
No. 8 in that diagram becomes No. 15, and inductor 
No. 13 becomes No. 25. 

This shows clearly that 
diagram might be connected as 
doubly re-entrant, each winding having two even 
number-pitches — viz., 14 and 10; «se in this case 
becoming 44. Though this is quite correct, it is 
better to have resort to the formula, from which we 
find that a double winding may be arranged with the 
same number of inductors (44) and y = 10, and for 
the reason just given 10 is suitable without taking 
different pitches at the two ends of the armature. 

Thus it would be preferable to connect this double- 
wound armature according to the scheme: 


armature of this 
a double winding 


the 


p SEP 2] 31 41, and so on. 


In all cases, when changing over from a simplex 
winding to a duplex winding, such points as enable a 
cheaper armature to be manufactured should be con- 
stantly looked for. We shall collect these results 
when we have examined multiplex windings of other 
re-entrancies. 

Multiplex Two-Circuit Windings of Various Re-entrancy. 

It has been shown that a double winding which 
is doubly re-entrant is just like two simplex windings 
placed on the same armature. It follows, therefore, 
that when considered as one winding (not as two 
separate windings), the number of inductors being in 
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each simplex armature divisible by 2, the total 
must be divisible by 4; from which we gather 
also that the number-pitch, whether odd or even in 
each simplex winding, must in the duplex be an even 
number. Now, it is also noticeable in Fig. 21, which 
represents such a duplex doubly-re-entrant winding, 
that if connection A were lengthened so that it 
joined on to inductor No. 2, while connection B is 
shortened, so that it takes the place of A on inductor 
No. 1, the winding is not in the least interfered with, 
since inductors 1 and 2 are at all times practically at 
the same potential and carrying the same current. 
Such a procedure, however, has two serious draw- 
backs; since, in the first place, it introduces two odd 
end connections, and, in the second, it destroys the 
independence of the windings. Arrangements of this 
exact type are not, indeed, found in practice; but it is 
clear that such an armature might exist, and that, 
though it would still be duplex, it could not be called 
doubly re-entrant. We should, in fact, class it as 
similar to the multiple-circuit winding of Figs. 12 or 
13, being, like them, double, yet singly re-entrant. 


It is possible, then, to have a two-circuit double- 
wound singly re-entrant armature, and though, in the 
case above cited, there are of necessity two irregular 
connections, yet if we look at the reasons which cause 
an armature to be doubly re-entrant, we may be able 
to devise a method of arranging the end connections 
without this disadvantage. | 
Reason of Independent Windings. 

Fig. 21 shows pretty clearly why the armature is 
doubly re-entrant. 

It ts because any connection such as that from 25 to 


3 i greater than the creep by an even number of 


inductors (tn this case two). ! 
Or we may express it thus: In Fig. 21 the number- 

pitch is 6, and the total number of inductors 28. 
Substituting in the formula these numbers, 


q«'—hvtaonm, 

28 — 4 x O+ 4, 

x 14 = (4 x 34+ 2)2. 

The formula thus shows that the number-piteh and 
m have a common factor = 2, or, in other words, the 
armature may be resolved into two simplex singly 
re-entrant windings, each having 14 inductors and a 
number-pitch of 3. 


or 2 


Thus: 

Either winding only picks out every other inductor, 
leaving the alternate inductors for the other winding. 
If, then, we could arrange the relationship between 
the pitch and the creep to be such that while the 
creep is still kept, that of a double winding—ze., 
4—the difference between the pitch and the creep 
is such as shall take in, not every other inductor, but 
all of them, we should probably obtain the arrange- 
ment we seek. So long as the difference between the 
number-pitch and the creep is an even number, 
so long can only, at most, half of the inductors be 
included in any single winding. For the creep is 
of necessity an even number: therefore the number- 
pitch under these conditions must also be an even 
number, which means that either only the odd or 
only the even numbered inductors can be included in 
any single winding, as has already been frequently 


pointed out. | 
(To be continued. ) 


ILFORD ELECTRICITY WORKS. 


Opening of Extensions 


On Thursday of last week there was a function at Ilford 
to celebrate the completion of large extensions in the 
electricity works there. In our issue for May 24, 1901, 
there will be found a fall description of these worke, which 
were opened in April of that year. Since then the history 
of the undertaking has been satisfactory, as the progress 
has been rapid both as regards lighting and traction. 
Thus, when the works were opened in 1901, tbe plant in 
the generating station consisted of two 200-kw. and one 
100-kw. sets, each consisting of & high-speed Willans 
engine coupled to a multipolar generator by the General 
Electric Company, Limited ; one booster balancer set by 
the General Electric Company, Limited ; two batteries of 
135 cella each by the Electrical Power Storage Company, 
Limited ; three water-tube boilers by Messrs. Babcook and 
Wilcox, Limited. The number of consumers increased so 
rapidly from the commencement of the supply that it was 
goon found necessary to increase the capacity of the plant, 
and a fourth boiler was erected in March, 1902. Early in 
1902 it was decided to instal two 550-kw. sete, and these 
were erected and completed by Messrs Dick, Kerr, and 
Co., Limited, in March, 1903, when the supply of current 
to the tramways was started. At the same time two 
additional boilers of the marine dryback type were installed 
by Messrs. J. Fraser and Sons, each of these boilers bein 
equal in capasity to two of the boilers originally fixed. 
The first condensing plant and cooling tower were supplied 
and erected by Messrs. W. H. Allen, Son, and Co, Limited, 
in September, 1903. The original plant and these exten- 
sions were all carried out under the sdvice and super- 
intendence of Messrs. Hawtayne and Zeden, consulting 
8 to the Council. 

wing to the contiaued success of the undertaking and 
the rapid increase in the demand for current, the Council 
decided in December, 1903, to proceed with further exten- 
sions, and in July, 1904, obtained the sanction of the Local 
Government Board to a loan of £41,693 for this purpose. 
Specifications were prepared by Mr. Arthur H. Shaw, 
M. I.E E, electrical engineer to the Council. and tenders 
were invited and contracts entered into in July, 1904, for 
he supply and erection of the various plant required. The 
extensions which have now been completed include the 
following plant: (1) 1,000-kw. multipolar generator by the 
Dritish Westinghouse Electric and Manufacturing Company, 
Limited, direct coupled to a triple-expansion condensing 
engine of 1,600 h.p. by Messre. Belliss and Morcom, 
Limited. This set is designed to run at a speed of 
200 revolutions per minute, and to give an ordinary output 
of 2,000 amperes at 500 volts. 

The condensing plant consists of a surface condenser 
capable of dealing with 27,000lb. of steam per hour, a 
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grease separator of Messrs. Holden and Brooke's make, 
motor-driven air and circulating pumps, Zschocke water- 
cooling tower, and pipework in connection therewith. The 
condenser, pumps, and motors are of Messrs. W. H. Allen, 
Son and Co.'s make, and the whole plant was supplied and 
erected by Messrs. W. H. Allen, Son, and Co, Limited, 
and is similar to that supplied by them in 1903. The 
pipework is so arranged that either condensing plant may 
be used in connection with either cooling tower, and also 
that either condenser may be used in connection with the 
new engines, or with the main exhaust of the smaller 
engines.. Provision is also made for running any or all of 
the engines with exhaust to atmosphere. 

The extension switchboard panels for use in connection 
with the new plant, together with all instruments and 
cables, were provided and erected by Messrs. Kelvin and 
James White, Limited, who have aleo provided the works 
distributing board, from which independent circuits are run 
to all the auxiliary station plant, such as boiler feed pumps, 


to the Council—the former by Messrs. F. and A. Wilmott, 
and the latter by Mesers. Norton Bros. A gangway has 
been erected connecting the switchboard gallery with the 
boiler-house, giving the engineer on duty direct access 
to the boiler-house. The steel tower and separating 
tank in the yard have also been supplied and erected by 
Messrs. Norton Bros. The water from the well will be 
raised by compressed air to this tank, where the air will be 
separated from the water, which will then flow by gravity 
to the tramway tank and to the large tank recently erected 
at the Council's new depót. An Ados CO, recorder has 
been installed in the boiler-house, by means of which 
samples of the flue gases are taken at frequent intervals 
and analysed, the result being marked on a chart showing 
whether the coal is being fired to the best advantage or 
not. Coal-bunkers have also been provided, and a weigh- 
bridge installed at the entrance to the yard; the yard 
itself, opposite the boiler-house, being paved with scoriæ 
sel ts. 


The Iitord Engine Room, with 1,C0C-kw. Belliss Westinghouse Sct in the foreground. 


condensing plant, station lighting, etc., so that the current 
taken by each individual portion of the plant may be 
separately measured. The British Westinghouse Electric 
and Manufacturing Company, Limited, have alao supplied 
the balancer set and switchboard in connection therewith, 
which is of sufficient capacity to deal with any development 
in the future. They have also supplied the reversible 
booster set and switchboard for ute in connection with the 
battery on traction load, by which it is anticipated a con- 
siderable saving will be effected. 

A water-purifying plant has been erected by Messrs. 
Lassen and Hjort in the yard, adjoining the engine-room, 
for dealing with the condensed water from the engines. 
By its use all trace of grease and other deleterious matter 
which may be contained in the water is eliminated, and a 
perfectly pure water obtained for the boilers, whereby the 
life of the boilers will be increased, and the labour on boiler 
cleaning much reduced. 

The extensions to the engine-room and awitchboard 
gallery have been carried out to the designs of and under 
the superintendence of Mr. H. Shaw, A. M. I. C. E, surveyor 


The following table will give some idea of the progress 
of the undertaking from its commencement : 


TALE Suowinc Procress or II EORD UNDERTAKING. 


| No. cf Capacity of 


Years = | — Units sold. No. of equivalen | plant. 
ending | con- | 8ep. . 
March 81. Lighting Traction.“ Total. sumert lamps oon Kw. H. P. 

| nect:d. | 

1902 405.144 — | 403144 424! 16,919 | 600 9:0 

1903 749.5759 22613: 772,169 1,070 36.230 1.600 2.500 

1604 1.077.570 563,464 1,640,854, 1.475 48,450 1, 600 2.500 

1905 1.273.715 575,500 1 847,015 1.950 58.000 ee 
| 


(citimated) 


The inauguration of the new large generating unit was 
celebrated on Thursday. The chairman of the Lighting 
Committee, Councillor John Bodger, presided, and called 
upon Mr. A. H. Shaw to give a description of the new 
works. The chairman of the Ilford Council was then 
asked to declare the works open and to start the machinery. 
This Councillor R. Stroud, J P., proceeded to do, after 
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complimenting all concerned on the progress of the under- 
taking. The rest of the proceedings were devoted to votes 
‘of thanks, the contractors boing included in this honour. 


ELECTRIC MOTORCARS. 


Among those cars which were to be seen at the recent 
automobile exhibitions, and which we briefly described last 
week, were those of the Electromobile Company, and the 
Dynamobile exhibited by Messrs. Kuettner, MacDonnell, 
and Cookson, Limited. The electromobile cars are already 
very well known, but they have been further improved in 
detail and possess characteristic features. The frame of 
the chassis is of pressed steel with rolled-steel transverse 
members, it is straight in elevation and rectangular in 
plan, and the long semi-elliptic laminated springs upon 
which the vehicle is carried ensure easy travelling. 

A single motor, rated at 8 b.h.p. at 1,500 revolutions 
pər minute, is carried upon the fixed tubular housing of 
the rear live axle, and at the side remote from the axle 
is spring-suspended to relieve tbe transmission gear from 
shocks and to enable the car to be started smoothly. 
Double-reduetion, double helical gearing is used between 


The Dynamobile Light Car. 


the motor and the differential gear, and by enclosing the 
whole of the gearing it can be effectively and copiously 
lubricated, resulting in silent running and pronounced 
freedom from wear. The motor is of MM. Contal and 
Gasnier's design, and is series-wound with two separate 
commutators connected to two separate armature wind- 
ings. It is totally enclosed, and is provided with large 
inspection doors to give access to the commutators and 
carbon brushes. The latter are of the type successfully 
adopted by Messrs. Greenwood and Batley for their small 
motors. The controller is carried at the front of the car 
below the top line of the frame, and its aluminium frame- 
work is bolted to two longitudinal frame angles, which also 
provide a point of attachment for the steering gear. 
A sheet metal casing below the controller protects it from 
road dirt and wet, and it may be readily inspected through 
a trap-door in the floor boards immediately above it. It 
provides for a range of speed of from three to fifteen miles 
per hour for forward running, two electric brakes, and one 
reverse speed. The handle actuating the controller is con- 
veniently placed immediately below the steering wheel, 
and operates through a tube concentric with the steering 
column and through bevel gearing, and an index plate 
below the handle indicates the controller positions for the 
different speeds. 

The battery box is slung below the centre part of the 
frame, and this position has been adopted to render tho 


changing of batteries easy and to obtain a low centre of 
gravity, together with other advantages. The battery 
consists of 44 Contal cells of the pasted type, weighing 
about 100 vt., and its capacity is 135 ampere-hours. 


| Arranged as a victoria the capacity is sufficient to propel 
| the car 40 miles, or as a double landaulet 30 miles. 
| rlence has shown that with the particular form of plate 
| used the positive plates have a life of from 12 monthe, and 


Expe- 


they are cheap and easily renewed. The cells give a one- 
hour discharge at 90 amperes, three hours at 45 amperes, 
five hours at 30 amperes, and 9} hours at 20 amperes. 

The Dynamobile touring car exhibited at the Agricultural 
Hall did not occupy a prominent position, and was probably 
missed by many who would have been interested in it. It 
is a modern example of the combination of petrol engine, 
dynamo, and motors, and in its design the undesirable 
features possessed by earlier vehicles of this type have 
been avoided. In appearance it is similar to the majority 
of petrol cars, and the two-cylinder Fafair engine of 12 h. p. 
is carried on the frame beneath the front bonnet. It drives 
a four-pole compound-wound generator, and supplies current 
to two series-wound four-pole motors, spring suspended, and 
independently driving the rear road wheels through single- 
reduction gearing. The generator and motors are con- 
structed by Mesers. E H. Geist, of Cologne, and it is 


claimed that their efficiency is such that 80 per cent. of the 
borse-power delivered to the generator is delivered to the 
road wheels. If this claim is not entirely realised, this 
efficiency of transmission still compares favourably with 
that obtained with many forms of transmission gear in 
common use with petrol-propelled cars. 

The engine is governed and the car may be entirely 
controlled through a single lever operating the controller. 
The driving of the car is thus rendered as simple as that 
of the ordinary battery-equipped electric car, for under the 
conditions of running the engine requires little attention 
other than occasional adjustment of the ignition lever and 
attention to labrication. No cells are required other than 
those used for the electrical igaition system for the engine, 
and thess are arranged to light the car lamps. They are 
kept charged by the dynamo, and the necessary periodical 
removal of the cells from the car necessitated with the 
petrol.propelled car is avoided. An objection to this type 
of car has hitherto been their weight, but we understand 
from Messrs. Kuettner, MacDonnell, and Cookson that the 
12-h.p. car with tonneau body, arranged to seat six persons, 
only weighs one ton. With this satisfactory reduction of 
weight the great objection to these cara disappears, and the 
advantages they possess in simplicity of control ought to 
rapidly advance their use. 

The Dynamobile system has been applied to heavy 
vehicles, and allows of front driving without in any way 
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complicating the steering gear. We hope to have more 
particulars of their application for industrial purposes and 
some results of their performance later. 


HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


Amongst the stallholders at this exhibition are Messrs. 
Johnson and Phillips, who, on Stand No 36, have an 
attractive exhibit of switchboard and portable ammeters 
and voltmeters of various ranges and types, including hot- 
wire maximum demand, recording, illuminated dial station 
type of round and sector pattern, hot-wire and moving-coil 
instruments, vertical and horizontal edgwise moving-coil, 
electromagnetic air-damped instruments, portable moving- 
coil voltmeters of three and four ranges, portable electro- 
magnetic instruments, portable hot-wire ammeters and 
voltmeters, pocket instruments. The hot-wire maximum 
demand instruments are especially interesting, as they 
afford the means of recording the maximum reading either 
of the voltage or current, as the case may be. In order to 
do this a second needle is added, which is carried forward by 
the indicating needle of the instrument. This second needle, 


Section and Elevation of the Griffith and Biliotti Time Element 
Thermal Cut-Out. 


which is independently supported, has an ingenious brake, 


caused by the rubbing of a grooved sector on 


an unsp un 
silk thread. Thus, 


while the needle is practically free to 
move, it will stay in any position to which it may be 
brought by the indicating needle of the instrument. The 
stand is brilliantly lit by four enclosed Ark " lamps; there 
is alao a lamp in parte for inspection. Among other intereat- 
Ing items is a complete motor-starting outfit, consisting 
of main awitch and fuse and motor starter, all in separate 
cast-iron cases mounted on a cast-iron base. 

There is aleo an interesting exhibit of various kinds of 
cable and junction boxes, while Griffith and Biliotti’s 
patent thermal time element cut-out is worthy of special 
notice. This instrument we illustrate herewith. It consista 
of a thermal device, by which the expansion of a vapour 
in & metal receptacle is caused to actuate the trigger of an 
automatic cut-out. In other words, a small boiler filled 
with methylated spirits or other liquids having a low boil- 
ing point, is used to give a considerable mechanical motion 
when a definite temperature is exceeded. In the instru- 
ments we inspected this boiler is a hollow disc, marked A, 
made out of two very thin corrugated steel plates. The 
source of heat is a coil placed below the disc, and connected 
in series with the motor or circuit to be protected. With 
normal current the heat given out by this coil is not 
sufficient to vaporise 


the liquid within the disc above it. 


1 
If, however, the current is increased this liquid begins to 


vaporise, but there is a definite amount of work to be done 
before the disc expands sufficiently to operate the cut-out. 
Thus with normal current the cut-out is not affected, but 
with, say, 25 per cent. overload, it could be so adjusted 
as to act within a range of 20 minutes to one hour; 
thus adjusted, an overload of 50 per cent. will bring 
it into action within 7 to 20 minutes. The watte 


Simplex Distribution Board. 


lost in the coil, varying as the square of the current 
and the time required for its action varying inversely as 
the watts thus dissipated, it can easily be seen that the 
larger the overload the quicker will be the action of the 
cut-out, the time of action varying with the overload. It 
can also, when required, be fitted with an alarm or indicator, 
which will ring a little in advance of the time of action; if, 
for iastance, the cut-out is set to act within 50 minutes with 
50 per cent. overload, 1t will give the alarm after the excess 
of current has been on for 20 minutes, and with 100 per 
cent. overload after five minutes, the cut-out coming into 
action 10 and 2} minutes later on respectively, thus giving 
sufficient notice to the engineer-in-charge to prevent a 
failure in the supply. The apparatus is an exceeding simple 
one, and it serves to protect motor circuits which are 


Simplex € rirder Clips, 


subject to heavy overloads for short periods. In fact, the 
operation of the cut-out can be adj usted so as to adequately 
protect the insulation of the motor against overheating, 
either from an excessive overload for a short time, or for 
a moderate overload for a longer period. The device is so 
constructed that when the cut-out is operated it cannot be 
replaced until the disc, A, and the motor have had time to 
cool down. 

Another firm having an exhibit which electrical engineers 
should make a point of inspecting is the Simplex Steel 
Conduit Company. This firm have succeeded in utilising a 
part of their International Exhibition stand, which was 
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used for the Paris Exhibition in 1900. It is built up of a 
rectangular framework of the company’s tubes and conduite, 
with a liberal interspersion of standard fitti Sample 
boards on the stand show the six grades of Simplex con- 
duite in both the enamelled and galvanised types, and the 
more common types of fittings, such as bends, tees, junction 
boxes, etc., comprising the most up-to-date of wiring pro- 
tection systems. Many new features and improvements 


which have been introduced into the system are shown on 


the table in front, such as multiple switch boxes, adaptable 
boxes, watertight fittings, main switches and cut-outs, and 
distribution boards for use on circuits up to 25 amperes 
capacity. The illustration herewith shows one of these 
boards as recently constructed for a special order. The 
firor have also on exhibit the Simplex girder clips, which 
have been designed in response to many enquiries for a 
ready means of carrying conduite on steel girders of 
standard dimensions. No drilling of the girder is neces- 
sary ; they are fixed instantaneously by the most unskilled 
labour. They are supplied in three patterns for girders 
having up to 6in. flanges (1) for carrying conduite parallel to 
the girder, (2) for fixing the conduite across the girder, (3) or 
provided with a special wood base block for attaching 
ceiling rose, etc. Each of these three types may be 
obtained either with a hooked clip fitted with a movable 
nut or left straight for bending over the girdor flange. 

Messrs. B. Weaver and Co., of 22, Rosoman-street, 
Clerkenwell, E.C, are showing at stand No. 45 a large 
variety of moulded ebonestos insulators, bobbins, 
bushes, screwed nipples, hand-wheels, etc. This material 
has now been on the market for five years, and has proved 
beyond doubt that it is a reliable insulator of great 
mechanical strength and high resistance. We also notice 
that it takes a beautiful finish. 


IMPERIAL NOTES. 


CANADA. 


There appears to be a growing tendency in some parts 
of our Empire to resent the term “Colonial.” It is a 
feeling which it would not be well to ignore, especially as 
it is the natural outcome of an ambition deserving of our 
admiration and encouragement. We have Canada more 
particularly in mind—that country for which the mother 
land has done much in the past, but whose modern develop- 
ment is duo almost entirely to enterprise and push from 
within. Shall we, then, ignore that pride to which such 
strength is entitled? No! It is far from cur wish to 
offend the susceptibilities of our kindred across the seas by 
the use of a word which may be construed to mean some- 
thing more than is intended. All who have given the 
matter thought must recognise that in the natural course 
of things Canada is destined to surpass this little island 
in those attributes which are the making of a great 
nation. The development of the country’s vast resources of 
mineral and other wealth is bound to bring about this con- 
summation sooner or later. Nor is it with jealous feelings 
that we regard the prospect. The old country is not quite 
played ome but its rate of progress, in a relative sense, 
must dimi as time advances. It requires but a super- 
ficial comparison of the potential wealth possessed by the 
two countries to settle any doubt on this score. Bat if, by 
mutual arrangement, we can strengthen the bonds which 
hold the separate parts of our glorious Empire together, 
then increased prosperity of any one part will add to the 
welfare of the whole, making it immaterial whether the 
condition of maximum prosperity be at one point or another. 
That, in brief, is our idea of Imperial policy—an empire to 
be upheld for mutual benefit within its area. Unity is 
strength, but it must be founded on something more than 
sentiment. Mr. Chamberlain has indicated a way, but the 
time when something tangible shall have been accomplished 
towards the practical realisation of his schome is not yet, 
and while political parties are splitting hairs at home 
the leeway to be made up is increasing. 

Apart, however, from politics we are not at all satisfied 
that manufacturers in this country are sufficiently alive to 
what might be accomplished by independent efforts in the 


way of promoting trade between this country and distant 
parts of the Empire. We hear the same complaint from 
several quarters—namely, that England fails to recogni 
the importance of her dependencies and their ing 
industries, while, at the same time, there is a gross lac 
of enterprise shown—even to the negiect of sending 
catalogues. 

Thus a correspondent writes from Ontario: “ We know 
very little about English electrical machinery or apparatus — 
seldom see a circular or catalogue—while our neighbours 
across tho line are actually flooding our country with their 
literature. Fally 75 per cent. of the advertising matter 
that I get through the post is from the United States, 
and the remainder from home manufacturers, exceptin 
occasionally something comes from the old country. This 
country offers a splendid field for electrical e apes 
being blessed with so much water power, especially in the 

rovinces of Ontario, Quebec, and British Columbia, 

illions of dollars are being spent at the present time 
in developing this power. e in Ontario are obliged to 
purchase all our coal from the United States, and pay 
55 cents a ton (2,0001bs.) duty, having freight bills besides. 
This is forcing us to resort to the water power as a sub- 
stitute. One of the largest enterprises of this character 
going on at present is at Niagara Falls, where over 
$50,000 h.p. is being developed. Our manufactured elec- 
trical goods cost more than they should, especially such 
lines as glassware shades, porcelain goods, fittings, and 
other small electric supplies. Electrical instruments and 
some lines of machinery are also sold at too high a profit. 
Copper, for instance, is mined on the north shore of Lake 
Superior and sold to United States manufacturers, who sell 
to their customers at three to four cents a pound less than 
our manufacturers will sell to us, just because there is not 
sufficient competition to hold down our home market to a 
reasonable profit. If we had free trade with Great Britain, such 
things could not be. I only hope that your people will soon 
begin to see the great advantage of having free trade within 
the ' British Empire,’ and a tariff wall against all countries 
who raise a tariff wall against us. If your manufacturers 
pushed business a little harder here, it might have the 
desired effect." 

Another correspondent writes from the same province as 
follows: Canada is going ahead in leaps and bounds. 
There will be more acres ploughed in the next year, for 
the first time, in the North-West than are in Great Britain, 
counting farming land, mountains, lakes, game preservee, 
and al England doesn't get the benefit The smart 
Yankees, the Germans, and Italians are doiog the business 
outside of cotton, woollen, and silk manufactures.  Eleo- 
tricity is the great motivo power on the increase. This 
country could nearly do without coal on account of the 
possibilities of the many great waterfalls. We can raise 
the wheat for the world. Our mines are proving to be as 
extensive as those of the U.S A. In fact, Uncle Sam has 
to get his nickel from us to even make his battleships. 
We have no mixed races to deal with. No false religion 
to stamp out. No sins to answer for ualess it be for thote 
of our parents, You Eoglishmen are too slow. It takes 
too long to get at the thing. You have done business in 
China, India, and Egypt too long to get the pace of 
Western life. | 

How it shames one to see ‘Henry Boker’ or Made in 
Germany ’ on every piece of cutlery used ! Americans are 
establishing branches in every line and spending millions 
while Englishmen sit idly by and see the country that has 
cost the old land so many years of care and treasure 
exploited by their more enterprising cousins. We put 
Italy into the rival class, because Italian machinery is being 
sold here by the ship load, simply because their engineers 
are making the best waterwheels in existence. 

All Canadians love the mother country and honour 
King Edward as much as any people could love a wise 
king, but Canada will have forgotten ite relation to England 
in 25 years unless England gets better acquainted on this 
side of the Atigutic.” ! 

Strong aversion to the term Colonial is also expressed 
in this Tat letter, but we have already dealt with that 
matter, and it needs no further comment here. Our corre- 
spondent's observations are, no doubt, true enough in the 
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main, but he does not always make those allowances which 
circumstances jastify. For instance, Switzerland and Italy 
may be regarded as the homes of the water-turbine industry, 
due to the local demand which promoted its development 
long before Canada’s need arose. In England, on the other 
hand, the abundance of cheap fuel caused neglect even of 
the little water power available; hence the particular 
industry in question received no great stimulating influence, 
and for a long time progressed only within narrow limits. 
That the growing demand outside these islands has not 
been quite lost sight of is evidenced, however, by some 
notable hydro-plant manufactured by Messrs. Gunther and 
Sons, of Oldham, for India. Let us hope this beginning is 
an indication of the rapid development of this branch of 
engineering. 

For the rest we think it is due to Messrs. Dick, Kerr, and 
Co., Limited, Mesars. Bruce Peebles and Co., Limited, the 
Electric Constraction Company, Limited, and a few other 
home firms in a minor degree, to say they, at least, have 
shown what can be done in Canada. Bat, then, one 
swallow does not make a summer—nor do a few. Hence 
it remains for others to follow good examples, instead of 
bewailing the effects of bad trade. 


ADMINISTRATIVE COUNTY OF LONDON AND 


DISTRICT ELECTRIC POWER BILL. 
(Continued from page 418.) 


On Wednesday, March 22, before the Select Committee 
of the House of Lords more evidence with respect to the 
above Bill was heard. 

Mr. C. H. MERZ, under cross-examination, said that 
while they sought powers to manufacture gas, they 
had no intention or desire to distribute it in 
competition with the existing yas companies. He 
was quite prepared to stand by his figures, and to 
supply the Hackney Borough Council on terms which 
would be beneficial to the power consumer and possibly 
enable the price for light to be reduced. They had written 
to the Hackney Council on the subject, but had not received 
any reply. 

Re-examined by Mr. Fitzgerald, Mr. Merz said that the 
average size of the user on the Tyne was about 60 h.p., as 
against 50 h.p. as assumed for London in the tables. The 
average was low because while a few large manufacturers 
took 2,000 h.p., they also supplied the small user. With 
respect to the figure of 1d. per unit charged by the 
St. Pancras undertaking, his calculation showed that the 
actual cost of production for power in this borough was 
1 65d. with a load factor of 35 per cent. This being so, 
the consumers were supplied at a loss. The offer of the 
Metropolitan Company for the supply in bulk to the 
St. Marylebone Council was as follows: a sliding scale of 
öd. for the first two hours of maximum demand and 3d. 
per unit afterwards, with the maximum charge of 1:7d. per 
unit for the bulk supply. The result was that the St. 
Marylebone Council had to put up a generating station 
rather than pay theae heavy rates. With the prices under 
the Bill they would have been supplied in bulk at about 
one-half of what tbe Metropolitan Company offered. 

The Hon. C. A. PARSONS, under examination, said that 
with the increase in the size of a steam turbo-alternator 
the cost per kilowatt decreased. This held good for all 
sizes up to 10,000 kw. For instance, a 1,000-kw. would 
cost abuut twice as much per kilowatt as a turbine of 
10,000 kw. capacity. Besides this the larger turbine 
would consume about 50 per cent. less coal per kilowatt. 
It would also economise in floor space and in first cost. 
Models were shown of three sizes of turbines to illustrate 
their relative dimensions, and to explain how the cost of 
buildings and foundations did not increase proportionately 
with the size of the unit. The present supply in the area 
in question was from 61 generating stations, and the 
average sizs of the engine was 500 h. p. This entailed a 
great waste of capital and in running expenses. The 
fuel alone would cost nearly three times more than 
with the unit he suggested. He estimated a 10,0CO-kw. 
turbine would have à steam consumption of 131b. per kilo- 


watt-hour working with 200deg.superheat. The consumption 
of the Newcastle turbines in the Tyneside Company's station 
was 15'4lb. per kilowatt-hour. The 18 per cent. difference 
between these figures would largely compensate for the 
increased cost of coal in London. He concluded that the 
average difference in coal consumption when using cooling 
towers for condensing and when a plentiful supply of 
circulating water was available, was about 20 per cent. 
With the cooling towers an enormous weight of vapour 
was discharged into the air. There had been a marked 
reduction of smoke on the Tyne since the introduction cf 
the electric power company’s system. 

Under cross-examination, Mr. Parsons said that with the 
large unit he proposed there was not the same falling off 
of efficiency at light loads as with small unite. He had 
built two turbines for overloads of from 6,000 kw. to 
7,000 kw., and other makers of turbines had turned out 
5,000-kw. sets. With these large unite it was quite easy 
to arrange for 100 per cent. overload. He was not 
aware that the 1,000-kw. turbine supplied by his firm to 
the borough of St. Pancras had a steam consumption at 
full load of 18, 000lb., as against 17,000 per hour 
guaranteed. The figures were new to him, and he stood 
by his estimated steam consumption for the 10,000-kw. 
sets. Under re-examination, Mr. Parsons said that the 
St. Pancras turbine had not yet been supplied with its 
proper condensing plant, and that no official trials on the 
set had been made. 

Mr. C. E. L. Brown, of Messrs. Brown-Boveri, of Baden, 
agreed with Mr. Parsons’s evidence. He had had five years’ 
experience in building turbines, and had supplied 10 sets of 
7,000 kw. to Basle. His estimate of the cost of a station 
of the size proposed by Mr. Merz averaged between £7 and 
£7. 10s. per kilowatt. With turbines it was absolutely 
essential that there should bea high vacuum, which involved 
a plentiful supply of cooling water. If cooling towers were 
used, the vacuum was not so satisfactory, more boiler plant 
was needed, and the cooling towers required very large 
ground space. Under cross-examination, Mr. Brown said 
that the cost per kilowatt of a 3,000-kw. set was about 
30 or 40 per cent. higher than with a 10,000-kw. set. In 
Switzerland the power from the station was frequently 
distributed by overhead mains. 

Mr. S. Z. DE FERRANTI said he had gone carefully through 
Mr. Merz's estimates, and agreed thoroughly with them. 
He had looked particularly into the cost of laying the 
extra high-tension mains, and endorsed the evidence given 
by Mr. Merz on that subject. He had actually beén over 
100 miles of streets in London in connection with the 
scheme. The maintenance charges on these high-tension 
cables were now well known, as their life had been proved 
to be long. He had from the first advocated the concen- 
tration of large powers into a central station for distribu- 
tion over a considerable area. He pointed out the 
disadvantages under which a large number of the existing 
supply stations suffered, either from difficulties of coal 
delivery or from want of sufficient condensing water. He 
considered that the present undertakings could not 
individually or collectively carry out such a supply as was 
proposed under the Bill. The stations did not work on 
the same systems, and hence could not be coupled together 
into one general scheme. 

Under cross-examination Mr. Ferranti said that in the 
earlier Power Bills the large towns were not included. 
Last year, however, Bristol was included in the Somerset 
Power Bill. He did not consider that one could find a 
precedent for London’s needs anywhere else. Also he did 
not consider that two large power undertakings coald be 
work on similar lines in the same district, but two com- 
panies might supply individual consumers in the same 
district, as had been done in London. He thought the end 
of the matter would be that the present undertakers would 
find it advantageous to take bulk supply and become 
distributors only. An Ordnance map of London showed 
that the same had happened with the gas industry. There 
were on the mapa large number of gasworks which had 
ceased to exist. In the same way with electricity, he 
thought that the present stations would be turned into 
distributing centres. If this were so, the monopoly which 
the power company would have would only be a monopoly 
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of cheapness. Under re-examination, Mr. Ferranti said 
that the unsatisfactory atate of some of the earlier power 
companies might be due to the exclusion from their areas 
‘of large towns. 


On Thursday, March 23, Mr. VINCENT RAVEN, chief 
assistant mechanical engineer of the North-Eastern Rail- 
way Company, gave evidence in support of the Bill, as 
affording advantages to railway companies, and described 
the relations between his company and the Tyneside Power 
Company in connection with the supply of electricity. 
Before entering into tho existing agreement his directors 
had considered the advisability of erecting their own 
generating atation. The capital cost of such a station had 
decided them to take supply from the power company. 
The supply had been satisfactory. Power was now taken 
for driving the company’s workshops, and arrangements 
were in progress for the supply of electric energy for plant 
in the railway company's docks. | 

Cross-examined, he said he knew of no other railwa 
company other than the North-Eastern, either in England, 
on the Continent, or in America, which took electrical 
energy from a company or a local authority. He was aware 
that the electric railway companies in London supplied 
themselves already with electric power, but hg was sure the 
North-Eastern Company could not have worked its electric 
trains so cheaply in that way. 

Mr. J. F. S. Goovay, general manager of the Great 
Eastern Railway Company, said that that company carried 
a larger suburban traffic than any other railway in the 
United Kingdom. His company had been considering the 
question of electrifying the suburban lines, and their elec- 
trical engineer estimated that if that were done they would 
require about 50,000 h.p. At present no company could 
give them that power, but they would like the option of 
taking the supply from a company. There was considerable 
interchange of traffic between London suburban lines, and 
if they were electrified it would be advantageous to have 
electricity supplied to them on a uniform system. He 
would rather have one substantial company to deal with 
than a number of undesirable companies. 

Mr. BERRY, general manager of the Great Northern Rail- 
way, gave similar evidence. 

Mr. CUNNINGHAM, general manager of the Central London 
Railway, said that if such a company as it was now pro- 
posed to form had been in existence when the twopenny 
tube was constructed, the company would have considered 
taking power from them instead of building their own 
generating stations. 

Representatives of various manufacturing firms were 
afterwards called to give evidence in stpport of the Bill. 

The Committee adjourned until Monday. 


On Monday, March 27, Sir ALEXANDER BINNIE, formerly 
chief engineer to the London County Council, was called 
as a witness with reference to the proposal to lay a ring 
main around London. He said he regarded this suggestion 
as the best possible, and one which would minimise the 
breaking up of the streete. It was assumed that the 
tendency of manufacturers desiring to use electrical power 
would be to remove their works outwards to the “ ring." 
His experience in reference to the electrification of the 
underground railways had shown the advantage of concen- 
tration in producing electrical power. In answering ques- 
tions put in cross-examination, witness said it was trae that 
the promoters could only supply electricity in the City 
through authorised distributors. He did not agree, 
however, that all their cables should be excluded from 
the City. It was only proposed to lay one main in 
the City, and that was a cross main from north 
to south, connecting the two sides of the ring 
main. Continuing, Sir Alexander Binnie said he knew 
that the generating station which the Underground 
Electric Railway, Limited, had erected at Chelsea cost over 
£1,000,000 sterling, and had a capacity of 67,000 kw., but 
he did not know that that worked out at a much higher 
figure per kilowatt than the estimate of Mr. Merz. 
Re-examined, he said the conduits for the ring main would 
be laid once for all, and any additional cable would be 
threaded through it without breaking up the streets. 

Mr, A, STENNING, surveyor, said the estimates for land 


were ample for the requirements. By the clause for 
exemption from the London Building Acts the promoters 
desired to be placed in the same category with gas and 
railway companies. The buildings would be constructed of 
iron, would be incombustible, and fairly well isolated, and 
the ordinary rules for prevention of danger from fire would 
not be necessary. 

Mr. C. H. Merz, recalled, explained on the plans the 
proposed position of the ring main and the object with 
which the district had been divided into industrial and 
non-industrial areas. Westwards from the dividing line 
sd eint. 5 there would not be the d 
or power for manufacturing purposes to justify them 
asking for the powers thoy wished to have in vi eastern 
area, where factories were numerous, and the tendency was 
towards their increase. The line under the City was for 
the purpose of connecting the two sides of the ring, and 
the route might be varied to meet the wishes of the Corpo- 
ration, but he was not prepared to avoid the City alto- 
gether. In the event of the Bills passing, the industrial 
area would be developed first. 

This closed the case for the promoters. 


Mr. NEVILLE, K.C., then addressed the Committee on 
behalf of the nine electrical companies petitioning against 
the Bill These companies had embarked very large 
capital in undertakings carried on on the faith of pro- 
visional orders conferring power upon them. Capital to 
the amount of eight millions sterling had been expended, 
and a considerable amount of unissued capital would in 
the ordinary course be used for extensions of works. It 
was not his contention that no competition should be 
allowed, but the competition now threatened was not in 
any sense contemplated when the Act of 1888 was passed. 
With the provisional orders under which the existing com. 
panies exercised their powers were conditions as to purchase 
from which the promoters asked to be exempt, and without 
regard to the expenditure of capital in the past the present 
shareholders were to be deprived of the profits they might 
naturally expect after the use of electricity as a power had 
become established. There had been no lack of energy on 
the part of companies. Up to the present they had paid 
an average of 4 per cent. to their shareholders, and now, 
when the outlook was improving, the promoters wished to 
step in and reap the benefit of past efforte. The promoters 
anticipated that the existing companies would ultimately 
abandon their generating stations under the pressure of the 


‘cheap supply offered, but when that happened there would 


be in possession of the field a huge trust with a monopoly 
of the electrical sapply for London io its hands, and then, 
he feared, no more would be heard of a supply at 0°75d. 
per unit. 

Mr. CoNACHER, general manager of the Metropolitan 
Electric Sapply Company, considered that the existing 
companies had done their utmost to stimulate the use of 
electricity for power p and their efforts represented 
in the aggregate a supply equal to 35,151 h.p. Their plant 
in existence was far beyond that required to meet present 
needs, and would supply all new requirements arising in 
the immediate future. 


Oo Thursday, March 28, Mr. Conacher gave details as 
to the land owned by the companies available for extension 
to show that there was no need for a new company to 
supply electrical energy in London. The Metropolitan 
Company in 1897 purchased land at Willesden for the 
purpose of carrying out a policy of concentration, and they 
had in recent years been able to effect remarkable reduc 
tions in the cost of supply. The company were following 
the policy of abolishing their minor stations, and in a few 
years could give a still cheaper supply. He held that as 
the power demands increased they could still farther reduce 
their charges. They could produce power then quite as 
cheaply as the proposed company. According to his reading 
of the clauses in the Bill, the new company would be 
enabled to pick up and choose their customers. The Bill 
would induce inequality of supply. As he read Clause 65, 
it would allow competition in the supply of electricity for 
lighting Government departments. 

Under cross-examination, Mr. Conacher said his com- 
pany charged slightly lower rates in those areas where 
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there was competition than in othor areas where there was 
none. With the exception of the London County Council 
tramways, he could point to no railways, docks, or water- 
works 1 by the existing companies. 

Mr. L. H. HoRDERN, manager of the Westminster Elec- 
tric Supply Company, said that 13 per cent. of their output 
was for power, and they had five consumers taking between 
100,000 and 200,000 units per annum. Their charge for 
hotels was 2d. per unit, for tube station lighting 1d., and 
they were supplying local authorities at 11d. per unit for 
street-lighting. Under the Bill his company would lose 
consumers taking 2,000,000 units per annum. This would 
result in an increased cost in supply to small lighting 
consumers, 


On Wednesday, March 28, Mr. L. H. Hordern main- 
tained that his company could supply electricity for power 
purposes at as low a rate as that promised by the pro- 
moters. His company were in negotiation for the supply 
of 150 h.p. to the Army Clothing Department at Pimlico, 
and also with the London, Brighton, and South Coast 
Railway Company for a power supply for lifts at Victoria 
Station. By their arrangements with the Central Company 
they could meet all demands. . 

Mr. A. S. Bain, managing director to the London 
Electric Supply Corporation, said under a three years’ 
agreement with the London County Council, the company 
last year supplied 6,000,000 units for tramway traction. 
As the output doubled, the price went down by one-half. 
Negotiations were proceeding for supplying many large 
undertakings at 3d. per unit for power purposes. They 
had now 12 active competitors within their area. If the 
promoters obtained their Bill they might, under Clause 69, 
exercise a power other companies had not, to enter into a 
combination with another company in the area, and, with 
the assistance of capitalists, sell below cost of production 
until they crushed out competition, and then they would 
have an absolute monopoly. 

Prof. A. B. W. KENNEDY gave his opinion that the 
Westminster Company could meet all demands likely to 
arise, and that the capacity of their modern plant was 
sufficient. | 

Mr. H. W. SPRUNT, manager for the South London Elec- 
tric Supply Company, said that, exclusive of a temporary 
supply to the London County Council tramways, they sold 
last year 274,000 units for power purposes. 

Major CARDEW urged that, as the existing companies 
were able and willing to meet all prospective demands for 
electrical power, they should not be subjected to further 
ee during their tenure of their powers. 

r. SEALE, manager to the Charing Cross Electric 
Supply Company, said they had offered to supply the local 
authorities at 18d. per unit. 

Colonel CROMPTON gave evidence in which he questioned 
the accuracy of the promoters' estimate. 


APPLICATION OF ELECTRICITY TO INDUSTRIAL 
PURPOSES.* 
BY J. F. C. SNELL, M.LC.E, MEMBER. 


Many papers have been read during the last few years 
on this subject, and the author feels some diffidence in 
further discussing it. Yet, owing to the increasing use of 
electricity as an agent in the transmission of energy, and in 
its application to the driving of machines in shipyarda, 
engine works, collieries, etc., he may be excused for still 
further discussing so important an agent, which is so 
extensively used by members of this institution. For there 
are at least two very important points which have to be 
dealt with constantly, in this district especially, and upon 
which there is still a great divergence of opinion. These 
are as follows: (1) The comparative economy between 
installations (for the driving of machine tools) laid down 
at the works themselves, and the purchase of electricity 
from an outside power station owned by either a separate 
company or by the municipality; (2) the comparative 
‘advantages of direct current and alternating polyphase 


c ee cee ee U 
* Paper read before the North-East Coast Institute of Engineers 
and Shipbuilders on Feb. 24, 


currents. (As the subject will be treated with particular 
reference to the North-East Coast, only three-phase 
alternating currents will be considered.) Further, the 
author wishes to make clear two other matters which are 
of great importance to the management of these works : 
(3) their position electrically with reapect to the Board of 
Trade and the Home Office; (4) the importance and 
economy of standardisation. 

The author, as a member of the Engineering Standards 
Committee now deliberating in London, may be excused 
for driving home this necessity for atandardisation, both 
in the interest of users and manufacturers and of the elec- 
trical and other industries adopting electricity for the 
transmission of power. Thus it is hoped that a clear 
understanding will be arrived at as to the relation of 
independent electrical generatin plant versus the purchase 
from a public source of supply. The author, though himeelf 
the servant of a municipality engaged in the supply of 
electricity for general purposes, including most important 
industries, will endeavour in this paper to hold himeelf 
entirely free from bias, and to give a plain unvarnished 
account of both sides of this question, whichever view may 
be supported by the actual resulte about to be given, and 
he hopes that a clear conception of the obligation of users 
and suppliers to the Government departments for the 
protection of employés and property may be obtained ; and 
also that useful and standard data may be recorded for 
future application by works now adopting electrical driv- 
ing, and which will, undoubtedly, be driven by this method 
in the future. 


1. RELATIVE ADVANTAGES AND COSTS OF INDEPENDENT 
AND CO-OPERATIVE GENERATION OF CURRENT. 


Through the kindness of certain distinguished members 
of this institution, the author is able to record the actual 
results of electrical stations owned by two large shipyards, 
one of which is being partly driven by its own steam-driven 

lant and partly from a town supply, these two systems 
eing entirely separate from one another. The other 
example is that of a shipyard supplied from its own gas- 
engine-driven generating plant. In the first case, the 
following particulars are necessary for a proper criticism to 
be given of the results—viz. : 4 boilers (marine type), 160lb. 
pressure; no superheat. 4 engines, each 250 h.p.; 1,000 
total horse-power; 300 revolutions per minute, triple 
expansion, condensing. 4 dynamos, each 168 kw.; 672 
total kilowatts, direct coupled to engine, compound wound, 
direct current, 220 to 240 volts. 104 motors re agar 
1,895 total horse-power ; motors varying from 1 b. p. to 
40 h.p. Class of work, combined shipyard and engine 
works. Maximum load observed, 504 kw. Total unite 
enerated per annum, 891,655. Load factor, 22 per cent. 
Class of coal used, smalls, 11s. per ton. Lbs. of coal per 
unit generated, 73. 

Note.—It is only fair to add that owing to adverse local 
conditions the average vacuum is only 15in. The total 
capital outlay on this generating plant is £17,184, and the 
following were the working coste for 12 months—viz.: 


Labour (including 20 per cent. for working charges) ...... £852 14 1 
Coal, 2,924 tons at 11s. per ton . . . . . 1,608 11 11 
Feed water at 8d. per 1,000 gallons..........—... . . . . 59 0 6 
Circulating water make-up . . . . . . . . e= 31 19 6 
Ol 4 . . 4 . 8 5 
Repairs and general stores... ...... ..... . . — 141 2 10 
Works costs e . . £2,731 17 8 
Depreciation at 5 per cent.. . — nmn 57113 2 
Interest, 4 per cent.. . . . . . . . . ren 4257 6 8 
Rent, rates and taxes, taken at 33 per cent, on the item 
for labour . . . . . . . . . 249 16 2 
Total oosts . OEE =.= 24,010 12 9 
thus making a total cost per unit of 108d. The second 


Number of gas-engines, 3. Total 
brake horse-power, 360. Dynamos, 3. Total kilowatts, 
225. Belt-driven, shunt-wound, direct-current, 250 volta. 
Number of motors, 34. Total horse-power, 597 (motors 
vary from 33 h. p. to 44 h. p. each). Class of work, ship- 
yard. Maximum load observed, 207 kw. Total unite 
generated during four months, 83,125. Load factor, 14 per 
cent. Cost of gas, 1s. 6d. per 1,000 cubic feet. Durin 

these four montha the following were the ascertain 


example is as follows: 
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costs: Number of units generated during the four months’ 
test = 85,3595. 


Town gss, 5,000,828 cubic feet at 1e. 6d. per 1,000 feet ar 0 10 
1 7 


Engine and dynamo oil . . . ES 
Waste and teres, creta ede t ree een stam orta n ~ 6 910 
POLES Force PH: - 516 8 
J]é ũ A A 8 = 20 0 
DabouE 2s e ce weevecis sea ed eo desavievenitucseivacees . 8412 1 
Interest and depreciation ...........—..... . . . 60 0 0 
£407 1 0 


N.B.—No account allowed for supervision, or general catablishment 
charges, or rating of machinery. 
The cost representing 1:173d. per unit. 
_ From these two examples it will be seen that there 
is a variation in cost per unit from separately driven plant 
of respectable dimensions from 1:08d. to 1:173d. It is only 
fair to point out that the average vacuum in the former 
case is only about 15in., and that the steam-pipe lead is 
of some length, both of which are factors which must operate 
agalust the costs; thus the results would have been better 
had there been ample circulating water, and a better steam- 
pipe range, or a moderate degree of superheat. Also, in the 
latter case, it will be observed that the dynamos are belt- 
driven, which muat account for probably at least 5 per cent. 
loss of power, which would be saved by direct driving. On 
the other hanc, the plant installed probably represente the 
cheapest Yung expenditure on account of the higher speed 
of the belt-driven dynamos. 
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The author has always contended that in works requiring 
from 300,000 to, say, 1,000,000 units per annum, and with 
a load factor of 20 to 30 per cent., the cost will be found 
to vary from 1:25d. per unit to 1d., and he is of opinion 
that, looking at the question broadly, and taking into due 
account an adequate depreciation of plant and average cost 
of upkeep for, say, a period of 20 years, 1d. is about the 
lowest limit for installations of the size stated. He is 
aware, of course, that there are special cases in which, 
either through an abnormal and excellent load factor, or 
through the utilisation of blast-furnace gases, the cost is 
materially reduced below this figure. These, however, are 
quite the exceptions, and he affirms without fear of con- 
tradiction that the generality of installations will be found 
to have costs within the limits cited. As to the advantages 
of the works saving the capital expenditure ; the responsi- 
bility involved in laying down their own plant, or the loss 
represented by the valuable space occupied ; the incidental 
losses which result from having the machinery ready during 
many mornings in the year after holidays without the 
certainty of the men turning in, or during slack times; and 
the frequent special arrangements required to be made for 
working night shifts—all these items, which may be put to 
the credit of the outside power stations’ point of view, will 
be dealt with later in the paper. 

Now let us turn to the other side of the question— 
vir, supply to works from outside sources. ether it 
be a power company like the Tyneside Power Company, 
or & municipal works such as Sunderland, what will be 
said will be true of most stations, and may be considered 
as generally applicable to all. The first and most obvious 
saving is in the capital outlay per kilowatt. The accom- 
panying curve (Fig. 1) gives the relation of the cost per 
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kilowatt (1 kw. = 13 h. p.) between stations varying from 
250 kw. up to 10,000 kw. Many independent plants do 
not exceed 200 kw. in extent, while the two power stations 
referred to have actually exceeded or are the higher 
limit. Now, if, as the m shows, the er installa- 
tion cost £45 per kilowatt installed (which figure includes 
buildings, boilers, engines, steam-pipes, condensers, dynamos, 
and switchboards completely equipped on the one hand ; or 
buildings and gas-engines, water- dynamos, and switch- 
boards completely equipped on the other hand; and alzo 
includes, for obvious purposes of safety, spare plant repre- 
senting probably some 50 per cent. of the capacity of the 
running plant), it is obvious that the 10,000-kw. station, 
costing about £20 per kilowatt, can afford to spend money 
outside the station in laying adequate cables and fixing the 
ne transforming machinery, and yet be able to effect 
a considerable saving on the capital sum. 

Secondly, it wines be equally obvious that, while a decent 
load factor of anything between 15 and 35 per cent. even 
may be obtained in an independent installation, yet the 
combination of a dozen and, a fortiori, several dozen such 
works in one station must result in a far bevter load 
factor, which is actually in practice found to be anything 
from 45 to 55 per cent. This improved load factor at the 
resultant station is owing to the non-synchronism of the 
various maximum demands on the several works, which 
among station engineers is known as the “diversity factor.” 
This diversity factor really has a high value. The author 
knows examples where the resultant maximum load at a 
generating station is only some 60 per cent. of the integrated 
total of the maxima. This, obviously, means that a given 
amount of plant installed at the power station is able to 
deal with a much larger total of horse-power of motors 
inatalled in various works than the same plant could 
possibly deal with if it were split up into a number of small 
independent installations. 

As one is speaking to so many engineers who may not be 
specifically electrical, it would be well to define the term 
“load factor,” as so much depends upon this, the most 
important detail after capital cost in producing economical 
results. The load factor of any plant, then, is the ratio of 
the actual unite generated in any given time to the units 
which would be generated were the plant working con- 
tinuously at full load during that time. For example, the 
number of hours in a year is 8,760; an installation repre- 
senting 100 kw., working continuously for 8,760 hours, 
would generate 876,000 units. If it is actually found that 
219,000 units have been generated during the year, then 


219,000 x 100 
8,760 


per cent. It must be clear to anyone that a steam dynamo 
of 100 kw. working continuously will cost less per kilowatt 
per annum than if oniy working more or less intermittently, 
or at varying loads, during a quarter of that time. Now 
this is another of the advantages claimed for general 
sources of supply, and is not based on mere hypothesis, but 
is actually proved from the results obtained—viz, the 
thereby increased load factor due to the supply given to 
several works—together with the practical diversity of 
their maximum loads, as before stated, enables the kilowatt 
or the horse-power per hour (whichever basis be taken) 
to be more cheaply produced than if each works produced 
its own current. 

The scale of prices upon which a power station may 
be reasonably expected to supply current is shown in the 
acocmpanying diagram (Fig. 2). This scale is based upon 
the practical capital cost of a large power station equipped 
with modern appliances, and the remaining figures of fuel, 
stores, wages, and other establishment charges are taken 
from actual practical results. Reference to Fig. 5, which 
deals with the cost of a small local station installed for 
the supply of large works, demonstrates at once the 
influence of the capital cost upon the unite generated, and 
the economy which can be obtained from the concentration 
of many such small installations in one big power station, 
and even this does not account for the important detail 
already referred to—viz., the diversity factor.” From 
these two diagrams it will be possible for any director of 
works to see the relative costa for his particular factory 


the load factor of that plant has been 25 
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which will result from either the town main or his own 


the other hand, the manufacturer is entirely dependent 


plant. There are other economie reasons why works | on an outside source of supply—and the transmission 


‘hould, in most cases, purchase their power rather than 
natal a separate generating plant—viz , overtime shifts can 
be arranged without any trouble in the way of keeping 
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special men for working treble shifts in the local power 
station ; on holidays there would be no worry from having 
to light up boilers or start gas-engines, and having the 
machinery ready to run and no men turning in; the 
manufacturer is saved the capital cost of the generating 
plant, and the space which the generatiog plant would 
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occupy has a great value for other purposes ; and, further, 
he has not to trouble himself about antiquation of plant, 
or more efficient methods of generating electricity in the 
future. It will be granted that motors which are capable 
of working from 85 to 95 per cent. efficiency (according 
to the ratio of their load) will probably not be superseded 
by any more economical prime mover in the fature. On 


cables and transforming machinery introduce a further 
element of breakdown, which, tbough amply guarded 
against as far as skill will allow, is a factor which cannot 
be negligible. It behoves a manufacturer, therefore, to 
see that in becoming dependent on an outside power or 
supply station the cables should be duplicated, and an 
adequate amount of reserve transformers should be insisted 
upon. From a comparison of the two diagrams (Figs. 2 
and 3) one gets the following results for outputs of 100,000 
or more units per annum. 


Units per kw, Price from Price from own 

Load factor. dannii, power supply. looal station, 
Per cent. Pence. Pence. 
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The deductions to be made from the diagrams referred to 
show that the higher the load factor of a particular installa- 
tion, the less reason is there for the purchase of power 
from an outside company, and the more excuse for installing 
one’s own plant; and that at a load factor of 50 per cent. 
the costs are identical, and that for load factors above 
50 per cent. the power can be more economically generated 
on the spot. But as this only applies to exceptional plants, 
such as pumping or paper mills working continuously, and 
does not apply to engine works and shipyards having a 
load factor of under 40 per cent., the inference is that the 
greater number of works in this district will benefit from 
co-operation by becoming consumers of one general power 


aupply. 
(To be continued.) 


FRICTION LOSSES IN SHAFTING. 


The efforts that are being made by the engineers in 
charge of the large power stations, supplemented by the 
fact that one modern textile factory—viz , the Heasandord 
Mill, near Burnley—has been installed with electric motors 
for driving not only the preparation machinery, but also the 
actual looms, have caused many millowners in Lancashire 
to consider the advisability or otherwise of adopting this 
system for the transmission of power both in spinning 
mills and weaving sheds. | 

As might be naturally anticipated, the first question 
asked by these millowners is, What will the generation 
of electricity cost us if we instal our own dynamos? and, 
secondly, What will the current cost us per brake horse- 
power if we take a supply from the public mains? When 
this question has been answered to their satisfaction, there 
arises the equally important question, What shall we save, 
and if there be an increased economy, will it be of sufficient 
magnitude to allow ample margin not only for depreciation 
and interest, but also to justify us in the spending of a large 
additional capital ? 

The usual answer that appears to be given by the elec- 
trical engineers who are trying to make a speciality of 
textile work is to refer the millowners to American practice, 
and to state in glowing terms the great advantages that 
have been reaped there by enterprising millowners. 
Unfortunately, this does not appeal to the hard-headed 
men owning our cotton mills. They attach a certain 
amount of importance to results obtained in America or on 
the Continent, but argue that the conditions that obtain 
here are probably different to those that obtain abroad, and, 
furthermore, that if this advantage has been obtained in 
one mill, it should be easy to demonstrate how it has been 
obtained, and to locate exactly where the saving has been 
effected. In his paper before the Managers of Textile 
Mills, Mr. Payne stated that while he knew from his experi- 
ence that economical results were obtained by adopting 
electrical driving in all classes of textile mills, he could 
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not definitely locate the exact places where this greater 
economy was effected; and until this more exact economy 
information is obtained or until several English mills have 
been electrically equipped and the economical effects noted 
in this country, it is doubtful if any great number of mill- 
owners will be persuaded to make the innovation. 

The usual method of procedure in making a survey for 
the preparation of a scheme for electrical transmiasion is 
first of all to find the total power developed, and then to 
find the amount of power lost in friction, and by deducting 
this latter from the total power it is assumed that the total 
useful power is arrived at. This method would be quite 
satisfactory if only the amount of power lost in friction 
were obtained, but unfortunately this is not the case, and 
the figares which are arrived at are at the best only an 
approximation, and unfortunately there is no reliable data 
available respecting the losses due to friction in shafting 
and belting transmission. 

To a very great extent the whole of the information 
respecting friction losses is confined to the resulta deduced 
from Prof. Benjamin’s experiments, and published by him 
in the paper read before the American Society of Mechanical 
Engineers in December, 1896, supplemented by the article 
in the New York Machinery in the following year. While 
admitting the great value of these papers, and the careful 
research work conducted by Prof. Benjamin, the writer is 
not satisfied that the results obtained are correct, though 
he is thoroughly satisfied that the usual practice of obtain- 
ing the frictional losses, which is indicated above, gives 
results that are only approximations, and at the best not 
close approximations. 

In the firat place, the manner of taking steam indicator 
diagrams is far from satisfactory. The first requirement 
is that the indicator shall register correctly, while follow- 
ing this it is necessary to take readings of the speed 
and pressure at the exact instant the cards are taken; 
after this a calculation has to be made of the area of the 
piston rod and so forth, so that while the actual cards are 
not gbsolutely correct, as is shown by the difference that 
always exists when repeated or duplicated cards are taken, 
the amount of the error will probably be exaggerated by 
the calculations that are afterwards made, and some slight 
divergence from the true speed or the correct steam pressure. 

Granting, however, that the cards obtained are correct, 
and that the caloulations contain no error, the true frictional 
loss has not been obtained. What ia obtained from the 
first set of cards is the power required to turn the engine 
and the shafting round unloaded. If now a second set of 
cards are taken with the shafting fully loaded, it is mani- 
festly incorrect to assume that the difference in the power 
indicated by these cards and the first set is the power 
usefully employed. This assumes that the frictional loss 
is a constant for all loads, which it cannot be. The power 
required to turn a shaft at a certain speed when the load is 
light is entirely different to the power that is required 
to turn the same shaft at the same speed, neglecting 
entirely the power required for the load when the shaft is 
loaded. So that if by the customary method it is found 
that the frictional loss amounts to, say, 34 per cent., it is 
quite reasonable to assume that the true full-load loss is 
40 per cent. or perhaps more. 

A case under the writer’s personal knowledge proves this. 
A motor was temporarily put down to drive a certain 
machine, when it was found that the current required was 
40 amperes at 200 volts; afterwards the machine was moved 
so that the motor drove it off a line shaft—that is, instead 
of the motor driving the machine through a direct belt, 
two belts were used, and a long length of shafting had to 
be turned. To drive the belts and the shafting it was found 
that five amperes at 200 volts were necessary, but to drive 
the machine under these conditions required not 45 amperes, 
but 50 amperes. This showed that there was an additional 
frictional loss of equivalent to 200 volts 5 amperes; but 
the experiment did not indicate where this loss could be 
located. It is evident that if the major portion of this 
loss is in the shafting and belt transmission, there can 
be no difficulty in showing why a greater saving is the 
result of the electrification of various factories, because 
there is a far greater frictional loss in the old system than 
is generally allowed for. 


In the case just mentioned the shafting was & simple 
long length. Now, every mechanical engineer knows that 
one of the chief places for loss of power is in bevel gear, 
and it would be interesting to repeat tho experiment 
driving through a pair of bevel wheels. This would be the 
more interesting with respect to the installation of electrical 
driving in spinning mills and weaving sheds, owing to the 
large number of bevels that are always found in these 
factories. 

There is a large unexplored field for research in connec- 
tion with frictional losses under different conditions, and 
the data that would be gleaned would be of the most 
useful character. It would appear as though the only 
satisfactory method of carrying out such research is an 
electrical method. It is generally stated that the greatest 
difficulty is experienced in obtaining figures relating to 
frictional losses owing to che fact that tests are made under 
special and not under normal conditions; the lubrication, 
for instance, is either better attended to, or other special 
conditions obtain that affect the result. There is no real 
reason why this should be the case. All that is required 
is a dynamo and motor whose efficiencies are known exactly 
for all loads. If then, long lengths of shafting are driven 
light off the motor, the input being noted, it is easy to find 
the actual power required to turn these shafte round light. 
The dynamos should be then belted to the farthest shaft, 
and the electrical power generated either used for some 
useful purpose or dissipated in a water bath. By this 
means the shaft could be loaded to any desired extent, 
and tests could be made not only at full load, but also 
at any intermediate loads. All that is necessary ie to 
note the input of the motor and the output of the 
dynamo at the same moments, and, in order to prevent 
error, the measuring instruments could be duplicated, and 
use also could be made of recording instruments. The 
efficiencies of the dynamo and motor being known, reliable 
figures could be obtained. Such a test could be carried out 
for all forms of shafting transmission, and would have 
the further advantage that it could be made under normal 
conditions, and not under special conditions. To be of any 
commercial value, the tests should be carried out on shafting 
already erected in different classes of factories, and not on 
new shafting specially put up for the purpose. 

There is no doubt that such a series of tests would be 
costly, and would occupy a considerable amount of time, 
but the rcsults would amply repay the capital cost and 
the labour. Probably there is no individual firm who are 
in a position to conduct such a series of teste, and even if 
they did they would probably retain the data for their 
own use ; but considering the large amount of money which 
is spent annually by different societies and colleges upon 
research work, much of which is more of a theoretical 
than a practical value, there should be no difficulty experi- 
enced in inducing one of these bodies to make a series of 
practical tests upon frictional losses. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following candidates have been elected : 


Member.—J. MoL. Robb, Engineers’ Department, Postal Telegraphs, 
Belfast. 

Associate Members. —R, G. Cooper, 6, Dogo-street, Canton, Cardiff ; 
E. A. Davies, 124, Oroydon-road, Anerley, S. E.; A. Davis, 121-126, 
Charing Oross-road, W. O.; B. Glenny, 14, Harrington-street, Dublin; 
R. D. B. Glenny, 14, Harrington.street, Dablin ; L. O. Heyes, Lyn- 
wood, Park-crescent, Wigan; W. A. Heyes, 5, Sefton-street, South; 
port; E. O. Hopkins, 32, Kestrel-avenue, Herne Hill, 8.E. ; E. W, 
King, Oorporation Elevtricity Works, Bootle; E. H. Rayner, M. A., 
Elm Lodge, Queen’s-road, Teddington ; J. W. Wyatt, 51, Benton- 
road, Sparkbrook, Birmingham. 

Students: —J. A. Allan, Seafield, Longman-road, Inverness ; E. L. 
Pretrand, 499, King’s-road, Ohelssa, S. W.; C. F. D. Suggate, 28, 
Slatelands-road, Glossop. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Bermondsey Borough Council. £425 
yer annum. 

Tramways Inspector, Birmingham Oorporation. Salary about 
£4 per week, Applications by April 12. See advertisement, 
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1904, new ready. 


ACQUIRING FREEHOLD RIGHTS. 

The Times in its engineering supplement this week 
furnishes another proof, if one were needed, as to the 
rapid development of telephonic work during the last 
quarter of a century. Its figures relate to America, and 
are taken from the census reports. They give details for 
the years 1880 and 1902. In the former year there were 
48,414 subscribers, in the latter 2,178,566. At the earlier 
date the number of employés was 3,338, at the latter 
78,752, while the capital authorised was respectively 
£3,477,340 and £76,906,815, the latter bringing in a 
revenue of £17,565,107, permitting dividends to the 
amount of £2,996,543, while a surplus remained of 
£1,335,609. Roughly speaking, these figures show 
interest of about 4 per cent. paid, which could have 
been increased if no other consideration intervened to 
over 5 per cent. Of course, without far more details than 
these no valid deductions of any kind can be made. We 
have given them for only one purpose, to show the increas- 
ing importance of the industry. In our own country the 
importance is as great, but the troubles in the way of 
telephony are greater, because imperial, municipal, ana 
private enterprises are all mixed up, and will have, withia 
the next few months or years, to be straightened out. A 
committee will, we presume, be appointed one of these 
days, and among other problems will have to consider 
the position arising from the existence of overhead 
wires over a variety of properties without demur 
for a period. of twenty years. Au owner is 
approached for permission — possibly an agreement is 
made to pay a nominal yearly rent of a shilling—to erect 
poles and run wires for telephonic purposes. Very often 
the owners are not fully alive to the consequences of a 
more or less informal acquiescence in the procedure. We 
believe, however, that if the owner is not far seeing enough 
to make special terms, get a proper legal agreement, which 
has to be duly stamped with annuity duty, and be carefal 
to exact the rent annually, he may at the end of a tolerating 
period of twenty years find that he is no longer master of 
what may be or what may not be done. The amount 
being small is probably frequently uncollected, because 
it seems more trouble than it is worth to collect; but 
unless the party pays this annual consideration no 
acknowledgment of the owner’s righte is given. Assume 
that the dealing is with a telephone company. If this 
shilling remains uncollected year by year till twenty years 
have passed, and there is no written document on the part 
of the company, the company will obtain a freehold ease- 
ment; and then, if the owner requested the removal of 
posts or wires, he would find that he had legally no 
power to compel the removal, the answer, legal and 
effective, being that the company had acquired an 
easement, and could not be compelled to remove poles or 
wires. Of course, we have to make a good many assump- 
tions. The Post Office, if it ever takes over the companies’ 
and municipalities’ syatems, will take what exists at the 
time of taking over, and will not object to freeholds. So 
that it behoves owners to look after themselves, as it will 
not be in the Government's interest to look after them. 
Undoubtedly a Government office desires in the abstract to 
deal fairly all round, yet it may object to retrospective 
action. We wonder how many so to say freeholds have 
already been created because the trouble to prevent has not 
seemed at the moment worth the candle. Perhaps it will 
be argued that overhead wires in this country are doomed, 
and that in the future everything will be underground. 
That view may be correct ; it is, however, very doubtful. 
The necessities of town thickly populated, aud thinly 
populated districts, are quite distinct, while the law holds 
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good for both. We are sorry to say that the Times of late, 
instead of discussing certain questions in a spirit of fairness, 
seoms to look upon them with a bias. It is—so are we— 
anti-municipal, but it always seems to discuss as if the pro- 
municipaliste had not an exceedingly strong case. Above 
we have pointed out the necessity of care in owners that 
they lose not their rights. The Times in the same issue as 
it gives the telephonic figures shows the difficulties not only 
in free competition in matters such as tramways, lighting, 
and telephony, but even when there is no competition, 
when it refers to one class of street work interfering 
adversely with some other street work. All these questions 
more or less hinge for success upon a common use of the 
streets. If telephone wires are by-and-by to be wholly 
underground, more fuel will be added to the fire. If they 
are to be underground in the hands of monopolists, then 
the general publio have great cause to grumble, for their 
free use of the streets is continually interfered with, to 
their loss both in time and money. The forthcoming 
committee will have its work cut out to do justice between 
companies, municipalities, the general public, telephone 
users, and the Government departments. 


CORRESPONDENCE, 


One man's word is no man's word, 
Justice needs that both be heard." 


COPIES OF CORRESPONDENCE, ETC, RE SALE 
OF SPECIFICATION BY MR. BUCKLEY FOR 
WORK AT BATLEY CO-OPERATIVE SOCIETY. 


Letter from J H. Taylor and Co, Huddersfield, to H. B. 
Buckley, architect, Batley, 11-2 08. 
" We enclose herewith cheque value 10s. deposit for 
specification for above. Please forward this to ——.” 


(2) Postcard Mr. Buckley to Messrs. J. H. Taylor and Co., 
18 2°05. 

“ The 10s. is a charge (not returnable) see advt., and not 

deposit, so please let me know by return if you require a 

copy or not. Will reserve you one until hearing from you.” 


(3) J. H. Taylor and Co. to Mr. H. B. Buckley, 15-2-05. 


“Your postcard to hand. The advertisement in the 
Yorkshire Daily Observer did not state that the amount paid 
was not returnable. We have never previously been asked 
to make a payment of this description, in an experience 
extending over forty years. We are willing to give you a 
tender free of charge, which will cost us not less than £2, 
but we certainly are not prepared to pay for the specifica 
tion. We shall be pleased to give you a tender on the 
above conditions. If, however, you do not agree to this, 
please return our deposit.” 


(4) H. B. Buckley to J. II. Taylor and Co., 16.9. 05. 


“Thank you for your letter of the 15th inst. re 
charge of 10s. This has had to be made owing to the 
great number of applications previously made for the 
specifications in order to keep out the inferior small firms, 
and so give the better a fair chance of giving & proper 
tender for tbe work." 


(5) H. B. Buckley to Lancashire Electrical Engineering 
Company, Ashton, 10-2-'05. 

“ Re wiring for electric lighting for Batley Co-operative 
Society. Please note the 10s. is a charge, and not a deposit 
(see advertisement). The specifications are ready. Do 
you wish to have them? II so, I will forward them on 
hearing from you.” 

(6) H. B. Buckley to Lancashire E. E. Co., 13-205. 

“ Herewith is returned your cheque as desired. Surely, 
if you did not desire to conform to the conditions, you 
might have said so without imposing your opinions on 
others. Instead of being to the disadvantage of the 
Co-operative Society, it is intended as the reverse, as 
probably only the best class of firm will compete for the 


work, thus eliminating smaller and inferior firms and 

giving a better chance to the firms who do tender. 

Evidently you have not considered the matter, otherwise 

you would bave seen this. There have been shoals of 
rsons desirous of tendering for the work which would 
ve been useless, and taken both theirs and the 

committee 's time.” 

(7) Batley Co-operative Society to Lancashire E. E. Co., 

17-2705. 

"We have your letter re charge for specification. We 
regret if there is any irregularity in this matter. Of 
eourse, Mr. Buckley is our architect, and he was asked to 
prepare specifications and get in tenders for the work, and 
we were not aware that this oourse would be adopted. His 
explanation is tbat a great many firms apply for specifica- 
tions, and then he hears no more of it. It has gone too 
far now for our interference on the present occasion.” 

(8) Lancashire E. E. Co. to Batley Co-operative Society, 
18-2. 05. 

„We thank you for your courteous letter of the 17th 
inst., and are pleased to know that you were not aware of 
the course adopted in reference ta the specification for 
lighting. We note that it is now too late for your inter- 
ference, but we shall be quite satisfied if our action will 
prevent a similar condition in fature tenders. Your archi- 
tect ought not to send the specification without a deposit, 
and then he would safeguard himself against bogus people 
applying. . We send herewith for your perusal an original 
letter showing how the best firms deal with such matters. 
Kindly return the letter after perusal. Again thanking 
you for your attention to the matter.” 


(9) Leeds E. C. A. lo Mr. Buckley, 18-2-03. 


“The members of the Leeds Branch of the Electrical 
Contractors Association (Incorporated) desire to express 
their disapproval of the me of ten shillings (not retyrn- 
able) made in connection with the supply of specifications 
of the electric light installation for the new central stores 
of the Batley Co-operative Society in Commercial-street, 
Batley. They wish to point out that this charge is a new 
departure, quite different to a returnable deposit, and that 
it does not commend itself to their sense of the fitness of 
things, and is likely to lead to abuse. They do not, of 
course, wish to dictate to anyone, but merely to respectfully 
urge their objection.” 


(10) Mr. Buckley to Leeds E. C. A., 21-206. 


"In reply to yours of the 18th inst., I am well aware 
about the * new departure' you name, which was done with 
a purpose, and of a necessity, and the same has answered 
its intentions." 

(11) Minute of Resolution passed at Meeting of Northern 
Section E. C. A., 25-2-'06. 

„That this meeting strongly condemns the action of the 
architect to the Batley Co-perative Society in asking for a 
money payment (not returnable) for copies of specification 
for electrical work to be done, and that copies of the corre- 
spondence and of this resolution be sent to the Batley 
Co-operative Society, the Leeds and Yorkshire Architec- 
tural S Society, and the electrical and architectural Press," 


INSTITUTION OF MECHANICAL ENGINEERS. 


The firat report of the Steam-Engine Research Committee 
was presented by Prof. David S. Capper, member, at the 
meeting of the institution on the 17th inst. The above- 
mentioned committee was constituted at the instance of the 
late Mr. Bryan Donkin to investigate and carry out research 
upon the initial condensation in steam-engine cylinders. 

hrough the kindness of Messrs, Marshall, Sons, and Co., 
of Gainsborough, a special ehgine was obtained at cost price 
for the purposes of the investigation, and erected in the 
engineering laboratory at King’s College. The report deals 
at considerable length with the resulte of experiments, 
extending over several years, on jacketed and unjacketed 
cylinders. But important as the subject undoubtedly is, we 
are unable, owing to the great pressure on our space, to giva 
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more than the general deductions. In the reporter's own | in an engine cylinder under given conditions of jacketing. 
words, it is dangerous to draw conclusions of too general | The points which have been elucidated may be summarised 
and sweeping a character from experiments upon one type | as follows: 


uru od JHI 44 , N 
‘usu 4d qu ad. N u H 


Mean Curve for Jacketed Trials -.... 
„ Including leul. Supplied to Jackets JS 


3 Mean Curves for Unjacheted Trials. o e-e tE: 
0 : 
Ü 40 80 120 1600 
Steam. Chest Pressure in Lbs. tabsolute) per sy. inch 
Fro. 1. 


of engine under one set of conditions, but it may fairly be | Firstly, leakage through the slide valve, to the importance 
claimed that the ground covered by this report has never | of which Messrs. Callendar and Nicolson have drawn atten- 
previously been surveyed with an engine showing more | tion, has been quantitatively determined under defined 
consistent and definite results, nor under conditions | conditions, and has been shown to be nearly independent 
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which enabled so detailed an analysis of the results | of speed of sliding surface and proportional to difference 
to be made. It may, therefore, be anticipated with some | of pressure between the two sides of the valve. Further, 
confidence that the definite indications shown by the results it has been shown that the assumption that the leakage ig 
form a real contribution to the present knowledge of the | inversely as the overlap of the valve is at least in the main 
phenomena accompanying condensation and re evaporation | well founded, And, further, that with well-fitted valves 


THE ELECTRICAL ENGINEER, MARCH 81, 1905. 


453 


the leakage may amount to over 20 per cent. of the steam 
entering the cylinder, and is rarely less than 4 per cent. 

Secondly, it has been shown that for an unjacketed 
engine with a given ratio of expansion initial condensation, 
expressed as & percentage of the steam in the cylinder, 
diminishes with increase of initial temperature, while the 
total condensation per stroke increases with such tempera- 
ture increase. This, though suggested by Messrs. Callendar 
and Nicolson’s researches, has never previously been demon- 
strated with clearness, as if leakage is not allowed for, 
the results sre obscured and even reversed, and the con- 
clusions arrived at without leakage allowance are therefore 
unreliable. l 

Thirdly, it appears from the results here obtained that 
the re-evaporation for a given ratio of expansion is as 
great and sometimes greater without jackets than with 
them. This shows very clearly that the regenerative action 
of the cylinder walls with a given ratio of expansion is 
largely independent of their mean temperature. No quan- 
titative analysis of re-evaporation is possible where leakage 
is not taken into account, as without the necessary allow- 
ance results would be largely illusory. 

Fourthly, it is possible from the results obtained to show 
the temperature when for any speed of revolution with a 
given rate of expansion the jackets will become unnecessary 
or wasteful. If the heat units per indicated horse-power 
per minute required by the unjacketed engine for each 
speed of the series be plotted either on an initial pressure 
or a mear effective pressure base the points for each speed 
will be found to lie on four curves, which become closer and 
closer to one another as the speed increases, and all con- 
verge to a point as pressure or temperature increases. If 
the heat consumption for the jacketed series be likewise 
plotted, it will be found that the points for the different 
speeds at each pressure lie irregularly round a point, 
their exact position being determined by the acci. 
dentally slight variations of the conditions of each 
trial. A fair curve through the means of these 
points will lie below the corresponding curves for 
the unjacketed trials, but if the heat absorbed in the 
jackets be included the resultant curve cuts the unjacketed 
curves at points which for each speed indicate the tem- 
perature and pressure at which the jackets cease to be 
economical Such curves are shown on Figs. 1 and 2. 
It will be seen that the full black line, which is the 
resultant mean for the jacketed trials, cuts both the 250 
and the 200 revolution unjacketed curves within the tem- 
peratures and pressures included within the scope of the 
present experiments, and the temperatures and pressures 
where the 150, 100, and even the 50 revolution curves 
would cut, can very closely be predicted. As far as the 
reporter is aware, this is the first time when an exact 
determination for a given engine and ratio of expansion of 
this point has been diagrammatically shown. 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY.* 

BY RUD, GOLDSCHMIDT, ASSOCIATE MEMBER. 
(Continued from page 419.) 
III.—HEATINd AND COOLING. 

Temperature curve (Fig. 13) refers to a 440-volt, 4-h.p., 
semi-enclosed motor. Curve A is actually observed. Curve B 
gives the temperature curve reduced to constant loss. We 
gather from the curve that the final temperature, ¢ f, 
= 64deg. C., and that two-thirds of this final temperature, 


or 42deg. C., is reached in 72 minutes. The ideal heat- 
ing time, T;, is therefore 72 minutes. Initial temperature 


rise 7: = (89deg. C. per minute. The current density 


when the copper was hot was 18 amperes per mm.?, which, 
according to Table I., corresponds to 1'05deg C. per minute 
for cold copper or 1 26deg. C. per minute for hot copper. 
Through the influence of the cotton insulation the specific 


heat of the field coil has been increased 126 1:42 times. 


0:89 
* Peper read before the Institution of Electrical Engineers, 


The size of wire was 0 028in. Wich very small high-volt 
motors it was observed that the specific heat of the thickly- 
insulated thin wire of the field coils (say 0:012 size) was 
Degr*Cent. 
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nearly double that of pure copper. The following table 
refers to the curves given in Figs. 6-14: 


Output of~ "7 — » 83 
machine, $ o + ias 
38 248 
E 3 2 ed 

E bo of |SS 

o 8 ar E 

8 Volts. Type = 232 Pu 
" H. P. W k € 8 + ,. a 
Er ton As a 2. 12 8 
E o e — B 2 $ 
B T | 88 | $4 FE 

5 & |S |o 3 

6 — 450 | 500 Open z. in. 105 1:28 | 1°28 
7 — 500 500 T 109 108 1:25 | 1:25 
8| — | 200) dad 2: ‘102 | 138 | 1:25 | 1°26 
9 — | 100| 440 id 088 | 1382 125| 136 
10 — 75 500 h 048 | 75 1:58 1:42 
11 | — 55 65 $ 088 | 132 105 1:22 
12 35 — | 110 Totally enclosed; 065 260 | 100 | 1°35 
13; 4 — , 440 Semi- enclosed 028 72 | 18 1:42 
14 14 — | 110 |Totally enclosed| 028 85 165 1:60 
It is well known that large machines require a very 


much longer test than small ones. This is very clearly 


Seer? Cent. 
U 


Fic. 14. 


shown by the formula for T;. Whilst heating and rise 
constants do not vary very much with the size, the ratio 


volume increases with an increase of the sire. 
surface 
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Fig. 15, a, b, c, shows sections of field coils of 2-kw., 
50-kw., and 300-kw. Crompton dynamos. In the case of the 
2-kw. machine, the section of the coil is 25cm.?, and the 
circumference of the section 19:5em. For the purpose of 


comparison — —99U0n may stand for volume. an 
circumference surface 


average it may be assumed that 50 per cent. of the total 
section of the field coils is copper ; thus we find 
section 


For 2-kw. machine 35 volame 0:65. 
circumference surface 

For 50-kw. „ 8 = 2:0; „ -190. 

For 300-kw. „ " -27; „ = 135. 


: C. 
Section of field coils About 4 full size. 
Fie. 16. 


If for the 2-kw. machine a four hours’ temperature test 
is considered sufficient, the 50-kw. machine must be tested 
61 hours, and the 500-kw. machine must be tested 8} hours. 
For praetical use, the current density will be more 
convenient for determining the test time than the dimen- 
sions. We may, therefore, conclude our investigations on 
this point by stating that dynamos with stationary field 
coils, which are designed for about 50deg. C. measured by 
resistance rise, reach their final temperature within two or 
three degrees. 


At the end 3 hr. with field current density of She amps. per tq. in. 


Example 2.— A motor has a temperature rise of 50deg. F. 
with a current density in the field of 1:7 amperes per mm.? 


3 
Fic. 16. 


What current density should be used if we apply the same 
machine as a crane motor with 75deg. F. after one hour? 
From our original example we know that the ideal 
heating time is T;—14 hours. One hour is, therefore, 
equal to 0:67 x T.. At 0:67 x T; (see Table V.) 50 per cent. 
of the final temperature, /, is reached; therefore, for the 
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crane motor / f=2x75=150deg. F. The watts lost can 
be increased in the ratio 150/50 = 3 times, and thus the 


current density may be increased /3=1-73 times. As a 
crane motor with 75deg. F. temperature rise after one hour 
(measured by resistance), the current density must be 
1:73 x 1:7 2˙9 amperes per mm.?—that is, 1,850 amperes 
per square inch. 

A test of a 10-h.p. Crompton motor is also given. 
Carve A (Fig. 16) is the field temperature rise for con- 
tinuous running (current density 1:7 amperes per mm.?), 
while Curve B is & one-hour test with 42 per oent. 
higher current density—that is, 24 amperes per mm.? 

e seo that the final temperatures of the Curves A 
and B are the same (46deg. or 48deg. C). As 
regards the temperature of the armature, it attained 
42deg. C. during the continuous run The flux went up 
about 20 per cent. during the one-hour test, in consequence 


Fic, 17. 


of 42 per cent. higher excitation, and the armature current 
was kept 42 per cent. higher than for the continuous run. 
The temperature rise after one hour was 58deg. C. This 
temperature is lower than the continuous running tempera- 
ture, due to the core loss not having increased in the same 
ratio as the copper loss. 

If a heated body has attained the temperature which 
we have called the final temperature,” all heat subse- 
quently produced is given out to the surrounding atmo- 
sphere. 

P Referring to our previous example again, we stated that 
if the body has a temperature of 50deg. C. above that of 
the atmosphere it gives out by radiation and convection as 
much heat as would increase the temperature of the body 
at the rate of 0 55deg. C. per minute. With a tempera- 
ture of only 35deg. C. we found the state to be inconstant, 
the temperature increasing at the rate of 


0:055 


1 : 
50—35) = — x 0'15 =0'165deg.C. 
b0 (50—35) 99 eg. C. per min. 


Now we know that the ideal heating time 


50 Final temp. 
‘0°55 Initial rise 
and is a constant of the apparatus, so that we may say 


= 90min. 
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x 50=12ideg. C. If the load is only reduced in such a 
degree that the losses are halved, the new final tempera- 
ture is n the body would tend to cool down is $ x 50 
= 25deg. C. 

With reforence to the above, we found that the initial 
rise in this case is 0:275deg.C. per minute. The total amount 
to be cooled down is 50— 25 = 25deg. C., thus the ideal 


5 : š 
T 90 minutes, just as for the 
heating time, and consequently in, say, 14 x T; = 135 
minutes, the body has cooled down 0°75 x 25 = 19 deg., 
and so reached a temperature of 50 — 19 = pm C. 

Before concluding our investigations on cooling, it may 
be pointed out that with rotating machines during the 
cooling period, when the machine is shut down, the cooling 
conditions generally are worse than those existing when 
the machine is working. This is due to there being no ventila- 
tion when the machine is at rest. When the machine stands 
still, the heating constant (equivalent to cooling constant) of 
the field coils is about two-thirds of that with the machine 
revolving at normal speed. This ratio naturally depends 
on the sort of machine, and on the influence of the armature 
losses on the field temperature, etc. It would, however, be 
beyond the scope of our real subject to consider this ques- 
tion fully in the present paper. We will, therefore, only 
study in priaciple how a change in the degree of ventilation 
influences the temperature curve. 


(To be continued. ) ö 


— 


Final temp. - momentary temp. 
Ideal heating time. 


pif- BE 
T. 90 


We will auppose that the temperature was more than the 
temperature of equilibrium, 50deg. C.—say 70deg.C. We 
may assume that this temperature was obtained by over- 
loading the apparatus at some time. Then the cooling 
action is 70/50 —1:4 times greater than that which just 
balances the temperature increase of 0-55deg. C. per minute. 
Thus at the instant when the temperature of the body cools 


down at the rate of E= . 200 22deg. C. per minute, 


we see that there the calculation of the cooling is the same 
as that of the Heating, and if E is positive it indicates 
ie i increase, while if negative it indicates a cooling 
action. 

It is important to consider the cooling curve in cases 
where the development of heat suddenly becomes less. 
Supposing the lost watts were suddenly reduced 
by half (Fig. 17), then the new final temperature 
would be j x 50 = 2bdeg. C., and the initial rise 
$ x 055 = 0-275deg. per minute. If the body had 
already attained its end temperature of 50deg. C. during 
the first instant after the change, the temperature 


would drop at the rate of ani = — 0 275deg. per min. 


At any other temperature the calculation of the tempera- 
ture drop is equally easy; at 35deg. C., for instance, we 


find E = S = — O'lldeg. per minute. Proceeding 
by intervals of 10 or 20 minutes, we can trace the whole 


cooling curve, which tends to reach the new final temperature 
of 25deg. C. 


Temp. increase per min. 


cooling time" is T;= 


FORTHCOMING EVENTS. 


FRIDAY, MARCH 31. 

Compatriots’ Club. —At 5 30 p.m., Westminster Palace Hotel, '' The 
New German Commercial Treaties and their Probable Effect on 
British Iudusti ies, by Mr. W. A. S. Hewins. 

Institution of Mechanical Engineers.—4At 8 p.m., '' First Report, 
Steam - Engine Research Committee," by Prof. D. 8. Capper 
(further discussion). 

SATURDAY, APRIL I. 

Association of Municipal Corporations, —Annual meeting at the 
Guildhall, when the agreement between the National Telephone 
Company and the Government and other subjects will be discussed. 

Royal Institution.—At 3 p.m., ''Some Oontroverted Questions of 
Optics,” by Lord Rayleigh. 

MONDAY, APRIL 3. 

Society of Arts.—At 8 p.m., Cantor Lecture IV., '' Telephony," by 

Mr. H. L. Webb. 


Temperature. 


TUESDAY, APRIL d. 
Institution of Civil Engineers.—<At 8 p. m., further discussion on 
Mr. C. S. R. Palmer’s paper, Ooolgardie Water Supply.” 
THURSDAY, APRIL 6. 
Institution of Electrical Engineors.—At 8 p.m., discussion on 
the report to Council on the International Electrical Oongress, 
St. Louis, by Mr. W. Daddell, hon. secre to the delegation, 
and on the papers on ''Systems of Electric Units," by Profs, 
Ascoli, G. Giorgi, H. S. Oarhart, and G. W. Patterson, and Dr. 
F. A. Wolff. 
Chemical Society.—At 8 p. m., general meeting. ' 
ae or e b p. m., Synthetio Chemistry, by Prof, R. 
Q. e 
Rontgon Soolety.— Exhibition evening. 
FRIDAY, APRIL 7. 
Compatriots’ Club.—At 5.30 pm., Oaxton Hall, The Economics 
of Preference,” by the Hon. B. R. Wise, K.O. 
aster 5 9 p. m., American Industry, by Mr. A 
086 y. 
Institution of Electrical Engincers (Manchester Students’ 
Section). — At 7.30 p.m., *' Eleotrio Oranes," by Mr. Jennison. 
SATURDAY, APRIL 8. 
Birmingham Electric Club. —At 7.30 p.m., ''Lightning Conductors,’ 
by Mr. W. H. Whitehouse, 


Fro. 19. 


By a complete heating and cooling curve we understand 
the heating curve rising up to the final temperature, and 
the drop curve from this temperature down to 0 = air 
temperature. The rate of the drop in the first moment is 


SS = 0:55deg. C. per minute, being the same as the 
initial rise. "Therefore, we see that the initial rise and the 
initial drop are identical. The “ total rise" was 0 to 
50deg. C.; the “total drop is naturally the same amount— 
i.e., 50deg. C to 0. This is sufficient to show us that the 
falling curve and the rising curve are identical in form, 
only reversed. The consequence is that we are able to 
apply the s&me graphio method as that deseribed in con- 
nection with Fig. 5, and that after finding the correct scale 
in the manner previously described, we can use Fig. 4 
upside down as a standard cooling curve for every 
ble case. 

The tables can also be easily adapted to the cooling curve. 
Table V. shows, for instance, that the machine is heated up 
from 0 to 75 per cent. of the final temperature (in our 
example 0°75 x 50=374deg. C.) in 13 * the ideal heating 
time, T;(1} x 90=135 minutes). Bearing in mind that the 
cooling curve is a heating curve (only reversed), we may 
say that in 1j times T; the body is cooled down from 
50deg. C. to 100 per cent. — 75 per cent.=25 per cent. of 
the final temperature—that is, in the example, to 0'28 


Institution of Civil Engineors.—The thirteenth ''James Forrest” 
lecture will be delivered by Colonel R. E. O. Orompton, R. E. 
O.B., on Monday, April 10, at 8 p.m., the subject being 
“ Unsolved Problems in Electrical Engineering.“ 

Physical Society.—April 14, ''Ellipeoidal Lenses,” by Mr. R. J. 
Sowter; ''The Determination of the Moment of Inertia of the 
Magnets used in the Measurement of the Horizontal Oomponent 
of the Earth's Field," by Dr. W. Watson ; and a series of lecture 
experiments illustrating the properties of tne gaseous ions produced 
by radium and other sources, by Dr. W. Watson. 
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TRADE NOTICES AND NOVELTIES. 


circuits, one for heating the wax up quickly, and the other for 
maintaining it at the right consistency. Fig. 2 shows a new 
design of battery fan. The fan motor in this combination is 
constructed with a permanent magnet field, which enables 
a much higher efficiency to be obtained than is usual. 
Oar last illustration (Fig. 3) represents a handy form of 
inspection lamp fitting for motorists. The i itself is of the 
* Osmi type, and is claimed to give a good light when con- 
nected to an ordinary ignition battery. A very compact form 
of tail fitting, with ** Osmi" lamp for motor cycles and cars, is 
described, and particulars are also given of a lampholder 
designed to prevent the withdrawal of lamps by unauthorised 
persons. When the lamp is inserted in the holder, a special 
stud at the top is turned by means of the key provided, and 
this effectually locks the spring contacts, thus preventing the 
removal of the lamp. 


Catalogues. 


Episwan LEAFLETS —T wo leaflets illustrating new designs of 
fancy glass shades and globes have been sent to us by the 
Elison and Swan United Electric Light Company, Limited, 
36-37, Q.een-street, Cneapside, E. C.; also one dealing with 
fuseboards uf the ** terminal" type, specially suitable for motors 
or for controlling large lighting circuits. 


ELECTRICAL CoMPANY's LITERATURE.—A mass of literature 
has been issued recently by the Electrica] Company, Limited, 
121-125, Charing Cross-road, London, W. C. This includes a 
comprehensive price-list uf rubber wires and cables, a descrip- 
tive list of E.C. ampere-hour motor meters of the firm's R.A. 
type, and leaflets illustrating respectively their double-tariff 
meter combination, automatic cut-off switch for shop windows, 
lamp signs, etc., weatherproof motor switchboard, motor switch 
and starting box, electric capstan and 50-ton crane at South- 
ampton Docks with E.C. electrical equipment. 


STANDARD SckEW THREADS, Hampshire Works, Station-road, 
Walthamstow, N.E.—New lists have been issued of the British 
Association standard screw threads, of which the firm are the 
original makers, and we are informed that they will supply 
these free of charge and post free to any of our readers who 
use or are interested in taps, screw plates, dies, etc., not only 
of the B.A. type, but any other. 


G E.C. Progress Sheet. 


The Progress sheet issued by the General Electric Company, 
Limited, 71, Queen Victoria-street, E. C, for February last 


Electrically-Driven Pumps, 


In our issue of Fub. 10 last we referred at some length on 
p. 202 to a standard line of electrically-driven variable-stroke 


boiled feed pumps of very excellent design, which Messrs. 
Hayward-Tyler and Co., of 99, Queen Victoria-street, London, 
E C., are manufacturing at their Luton Works under the 
Sinclair patent. Since then we have received from the above 
firm a copy of their new catalogue, Section M, dealing with 
electrically-driven and other three-throw pumps. Incidentally, 
this catalogue serves to show the very rapid strides that elec- 
tricity is making as a flexible and convenient means of apply- 
ing power to pumps. The adaptability of the pumps is praoti- 
cally unlimited, ranging from domestic water supply, boiler 
feeding, etc., to fire protection and mines drainage. It is also 
noteworthy that the illustrations are from actual photographs, 
and represent a selection of the many patterns supplied by 
Messrs. Hay ward-Tyler and Co. For special reference we have 
selected the two combinations illustrated repectively on pp. 22 
and 28 of the catalogue. The first of these (Fig. 1 herewith) is a 
din. by 6in. vertical treble-barrel pump, coupled through gear- 
ing to an electric motor. This pump was designed for delivering 
1,500 gallons per hour against a head of 300ft. The whole is 
enclosed in a strong wrought-iron vase with chains for suspend- 
ing, and was built for use in mines. It will be noticed that the 
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Fig. 2. — The Magnet Battery Fan. 


includes particulars of several novelties, some of which we 
illustrate herewith. Fig. 1 shows a new heavy pattern of 
sealing-wax heator for workshop use. It is wired for two 


motor is provided with hinged covers to allow for easy access. 
Fig. 2 shows a Shin. by ln. horizontal three-throw plunger 
pump geared by machine-moulded. cast-iron gearing to a 
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continuous-current electric motor, and mounted on a travelling 
truck. This combination was supplied to a large ironworks, 
and is capable of delivering 3,000 gallons per hour against a 
head of 80ft. We need not dwell here upon the great advan- 
tage of electrically-driven over steam-driven pumps for portable 
purposes in mines, etc., but in this connection we are glad to 
have Messrs. Hayward-Tyler and Co.’s assurance that for most 
purposes the flexibility and convenience of electricity as a motive 
power for pumps is being fast recognised, as proved by numerous 
orders and enquiries for all ranges of their machiner, including 
mining pumps of the largest sizes. 


* Pluto" Electric Heaters. 


We were invited last week by the Electric Corporation, 
Limited, to inspect a selection of their Pluto electric 
heaters at 69.70, Aldersgate-street, E.C. These heaters mark 
an entirely new departure, and for æəthetic reasons alone will 
scarcely fail to secure a very large demand. Great care has, in 
fact, been taken to obtain artistic designs, the possibility of art 
metal work being fully developed, while some of the styles 
shown will appeal very strongly to lovers of the antique, It 
may be truly said that each ‘‘ Pluto” heater is not only an 
article of utility but a plece of furniture deserving of admira- 
tion. Apart from artistic merit, the great feature of these 
heaters is the principle which they combine. The heating 
medium consists of resistance wire of special non-oxidising 
alloy wound spirally on porcelain cores having concave sides 
to admit of the free circulation of air immediately round 
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the wire. Each core so wound constitutes a section, 
and can be easily replaced in case of breakage, which is, 
however, extremely unlikely. A number of these sections 
are combined in one heater, and regulation is obtained by 
switching in the whole or part of them as required by means of 
two switches which govern three temperatures. The sections 
are enclosed in a metal chamber provided with a thick covering 
of asbestos material. Open-ended tubes or ducts pass vertically 
through this chamber, which quickly becomes a reservoir of 
heat when the electric current is switched on, with the result 
that the tubes are raised to a high temperature, air being drawn 
through them, heated, and freely circulated. The asbestos 
covering of the heating chamber, of course, tends to conserve 
the heat, so that when the circulation is once started, lees 
current is required to maintain it, and some of the sections can, 
therefore, be switched out. Practically all the heat generated 
is usefully employed, hence economy. The latter is claimed 
to be high, and we have no reason to doubt but that it is so, 
but as exhaustive tests are not yet completed we must, perforce, 
reserve full information for a later date. It is estimated, 
roughly, that 500 watts will suffice to heat 1,000 cubic feet of 
air-space, but the figures vary with the conditions obtaining. 
One heater, which we were informed was taking 24 amperes at 
200 volts, recorded a temperature of 500deg. F. of the heated 
air. In some of the heaters a fan is fixed above the tubes, 
being rotated by the ascending air, which it forces through 
plerced slde panels, thus circulating a layer of hot air at a low 
level. Such heaters can be placed anywhere for effect. We 
hope to deal with Pluto” heaters more fully in a subsequent 
issue. 
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Excello Are Lamps. 


Below we give the results of some comparative tests for 
candle-power and efficiency made by the Westminster Elec- 
trical Testing Laboratory with the Union Electric Company's 
Excello flame arc lamp and two other types. It will be seen 
that the figures are very favourable to the Ercello type, and 
amply substantiate the claims which the makers have made 
from time to time, while they explain the great success with 
which these lamps are meeting. The types compared were 
respectively as follows: ordinary open-type arc lamp, rate at 
10 amperes, and fitted with cored carbon in top and solid carbon 
in lower carbon-holders ; enclosed arc lamp, rated at six amperes, 
and fitted with solid carbon top and bottom; the Excello flame 
arc lamp, rated at 8 amperer, with arc burning horizontally, 
burning Noris-Excello carbons Nos. 104 105. All three gn 
were provided with alabastrine globes. The amount of light 
obscured by the globes appeared to be the same for all three 
lamps. The same photometer, light standard, and instruments 
were used throughout. Following are the details of the tests: 


Electrical Details. 
Open arc. Enclosed arc. Exoollo arc, 


Positive carbon 18mm. cored 15mm.solid 9mm. flume 
Negative ,, — etm 12mm. solid 15mm. „ 8mm. „ 
Mean current in amperes ... 10:8 6 26 8:7 

Mean pressure in arc volts 44:0 77 6 44:0 

Mean consumption in watts 476 485 382 


(Shunt included) 
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Candle- Po ver Details 


Angle below ~ Candlc-power, —— = 
horizontal. Open arc Enclosed arc. Excello are. 
O degrees T 8583 ree CE i . 600 
10: ^7 eo ciens 38090 808 ......... 4. 760 
GO yg. tanet e 330 84 1,120 
F wi BOU aioi 3 arek 1,520 
AO: a an „ 383 — . 1,830 
50 „ eee UU. ane a MIO. essei 1.750 
60. o Wwe „ 00 eve 300 sivesecscass 1.700 
TT ibon $90 - iiic hoses 945. unos . 3,680 
„ o S 1,660 
90^ a Ga 210 90 iacentes: ,000 
lies ls. —Mean hemispherical candle-power . ud 
— I. - m L 
Watts SS 1:435 ...—..... 282 


From the above it appears that the watts per mean hemi- 
spherical candle-power is in the case of the Excello arc lamp 
but 37:5 per cent. of that obtained with the open arc and 19 65 
per cent. of that obtained with the enclosed arc. It is added 
that it was imposssible to test the Excello lamp without 
globes, as its candle-power was then higher than could be 
measured in the photometer room, but assuming that the globe 
absorbed the same amount of light as that fitted to the open 
arc, the mean hemispherical candle-power without globe should 
work out at about 2,500 c.p. The accompanying illustration 
shows the polar curve plotted from the measured figures of 
candle-power. It remains for us to congratulate the Union 
Electric Company, Limited, of 151, Queen Victoria-street, E.C., . 
on the above results. 
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MANCHESTER MAINS. 


An Appreciation of a Slandered System. 


It would appear to the casual reader of the recent legal 
proceedings against the Corporation of Manchester (on 
account of premises damaged by fire caused by a fault on 
the electric mains) that there was something particularly 
rotten about the system of electrical distribution adopted 
by that Corporation, if the verdict of the jury is to be 
considered of value. Briefly, the verdict stated (1) that 
the system constituted a nuisance, by causing danger to 
persons having premises adjacent to the mains; (2) that 
the electrical authorities were guilty of negligence ia their 
methods of localising the fault in question; and (3) that 
when this fault developed it was improperly dealt with as 
regards fire risks. Electrical men will be considerably 
interested in the verdict all over the country, and especially 
those connected with syatems of distribution which may 
be likened to the Damoclean sword, as regards their 
factor of safety from destructive breakdown. These 
latter will probably liken the system that has been 
so severely questioned to their own happy-go-lacky 
arrangements, numbers of which, alas! still exist all 
over the kingdom ; and it is likely that those in charge of 
such hair-bleaching networks will take a none-too-soon 
warning from the incident. 


There are other systems existing, however, with but one 
quarter of the precautions taken by the Manchester 
authorities, which are enjoying an immunity from serious 
accident due to their more favourable present circum- 
stances, and whose superintendents will possibly look upon 
the Manchester affair as a providential retribution for 
inefficiency and shortsightedness. And it is these superior 
persons that require to be assured of the absolutely unique 
position of the Manchester Corporation electricity concern, 
both as to efficiency and longheaded precautions for the 
future. It should here be said that this article is not 
written for the sole purpose of justifying the Corporation 
staff against the legalised slanders of last week, but to 
point out that though a certain system of distribution may 
come an occasional and perfunctory cropper, it is no 
i that other systems are, therefore, of more all-round 
value. 

As regards the design of the network, it must not be 
imagined that the accidente that have happened were 
due to ignorance of the conditions. The system was 
originally laid down by Mr. C. H. Wordingham, and, right 
or wrong, he evidently fully appreciated the risks that 
were to be run, as per the following extract from his book 
oo central stations, published in 1901. This extract shows 
that the system is based upon “ the best means of maintain- 
iog eontinulty of supply," damage to property being 
apparently a secondary consideration. 

Now, in all except the smallest towns, it is desirable to 
connect up the distributing malas to form what is known as a 
network—.e., wherever distributing mains meet conductors 
of the same polarity are connected together. There may be 
either one large network, or a number of isolated ones. 

The argument in favour of one network is very strong. By 
interconnecting all points as far as possible, and by joining up 
every street at both ends, there is established, as 1t were, a 
conducting sheet on each pole from which current can be drawn, 
and if the demand is excessive at any one point the supply can 
flow to that point from all directions. The importance of this 
is great, for, in spite of great experlence, it is impossible, in 
leying distributing mains, to avoid occasionally under-estimating 
the demand in a given street. If these distributors are con- 
nected at several points to the rest of the network, this is of 
little moment. Moreover, the area of maximum demand is 
constantly shifting from hour to hour, and with one large net- 
work less copper is required to deal with this than with a 
number of isolated networks, each of which must be large 
enough for its own maximum. Again, if the position of the 
demand has not been accurately foreseen, and the feeding point 
has not been placed in exactly the right spot, the error is 
practically eliminated by the network. With such a system, 
also, there is much less chance of being unable to reach a 
consumer in case of a fault. 

Against these advantages there would be nothing to urge, if 
one could be certain that the insulation of the mains would 
always continue intact ; but the best of mains will fail some- 
times, and the consequences are then much more far-reaching 


than if there are a number of small independent networks. In 
point of fact, it is a question of the best means of maintaining 
continuity of supply. If it were feasible to arrange an automatic 
cut-off, whether in the form of a fuse or a mechanical circuit 
breaker, so as to isolate any section of mains which become 
faulty, there would be no question that one network is prefer- 
able; but, unfortunately, such a system of cut-outs is practically 
impossible at the present time. For, imagine a complicated 
network arranged with a cut-out on every section of main, and 
suppose a shori-circuit on a given section, this short-circuit: 
would allow a Jarge quantity of current to flow for a short time. 
If all was in order, the circuit breakers on that section of main 
would be thrown; but, in order to throw these circuit breakers, 
large currents must have flowed through otber portions of the 
network in order to reach this section, with the inevitable 
result that the circuit breakers on these portions, which are 
also set to cut off with extra current, are thrown as well, a 
d: z n cut-outs, perhaps, going out of several hundred, and there 
may be but a slight clue as to where these cut-outs are, as the 
course taken by the current will vary according to the conditions 
of the load at the time. 

Another great difficulty in using cut-outs arises from the fact 
that if the outer conductors of a distribatiog main be inter- 
rupted between two feeding points, and there are no balancers 
on the soctiop, the lamps on the circuit or circuits which have 
the smallest load will ba subjected to an undue pressure - this 
alone is almost fatal to the use of cut-outs. 

If the question once be faced that a short-circuit cannot be 
efficiently provided against by means of cut-outs, but has to be 
burnt out, then the advantagos of a large network become 
manifest, for the relative importance of a short-circuit diminishes 
as the extent of the scale of operations increases. Consider the 
case of a station supplying half a million lamps, and distributing 
at 400 volts. When all lamps are alight, their combiued resist- 
ance between the outer conductors is only about one four- 
hundredth part of an ohm, and it must be an extremely bad 
short-circuit which has, and can maintain, as low a resistance as 
this. There is a good chance of burning out a fault quickly 
if the network will admit of heavy currents being delivered at 
any point. 

From this it will be seen that the conditions under wbich 
the Corporation network exists are somewhat severe, and 
it is clear that this has been fully recognised by the Corpora- 
tion electrical staff, and that the risks have been provided 
for to the best of their ability. 

One item in the evidence may be taken as an example of 
what is meant. Mr. James Swinburne stated that with the 
exception of the five-wire arrangement, everything in the 
system was standard. This is only partly correct. As 
mentioned by Mr. L R. Lee (the Manchester mains engi- 
neer) in a letter to this papor of Oct. 30, 1903, he is no 
believer in standard practice, except, perhaps, as à minimum 
basis upon which to build his own more solid designs, and 
this is well known by those who have dealings with the 
Manchester Corporation. Take the insulation of the 
Manchester cables, for example. In them the Cable- 
makers’ Association thicknesses of dielectric (which are the 
recognised standards) are exceeded up to double theic 
values. The lead sheathing is also increased from the 
Cablemakers’ Association's well-used standards in like 
proportion. Take the method of laying cables. Where 
other corporations almost universally use jin. clearance 
between cables on the solid system, the Manchester 
standard is Zin. Where others use wood and pot 
troughs, Manchester has cast iron, which are socketed and 
bolted together; and, farther, her extra high-tension 
cables laid therein are earthed to every yard of trough by 
malleable iron clips. As to facilities for disconnecting, 
the arrangements are aleo unique in the provision of 
specially constructed pillars in roomy boxes, built like 
strong rooms, well ventilated, drained, and generally kept 
in drawiog-room order. Every cable entering these chambers 
is distinctively and vividly coloured, and is clearly labelled 
as to sizə and route. If there were prizes offered for the 
eondition of underground arrangements (similar to railway 
station competitions in floriculture), the Manchester system 
would romp home, judging from what the writer sees upon 
networks all over the country. 

In conclusion, while justice appears to have been done in 
making the cause pay for the effect, there was surely no 
need to add insult to damages by using the three 
epithets mentioned in the opening paragraph to a system 
whose strong points (apart from the question of original 
design) are its thorough efficiency and provision for the 

uture. 
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LEGAL INTELLIGENCE. 


MIDWOOD v. CORPORATION OF MANCHESTER. 


Oar last week's issue contained a report of this case, in which 
jadgment was delivered as we were going to press. 

Mr. Moulton, K. C., in concluding his speech for the defence, sub- 
mitted that the defendants had acted perfectly correctly in difficult 
circumstances, 

Sir E. Clarke, K. C., replying on the whole case, said Mr. Moulton 
had spoken as if the defendants were not liable because they hed com- 
plied with all the Board of Trade regulations. That was not the law, 
and the jury had nothing to do with the statutory rights and obliga- 
tions of the Corporation or the regulations of the B:ard of Trade. 
The Legislature had. known perfectly well how to deal with the 
danger which must inevitably occur to persons in the neighbourhood 
of electric works, because there was a special clause in the provisional 
order under which the defendants were empowered to carry out these 
works, sa) ing. Nothing in this order shall exonerate the undertakers 
from any indictment, action, or other proceeding for nuisance in the 
event of & nuisance being caused by them." at special provision 
got rid of all the regulations and rules of the Board of Trade. The 
evidence for the defendants was that the risk of burning up houses was 
a necessary incident of their system. If that was so, then it 
was clearly a nuisance which had been brought to the doors of the 
inhabitants by the Oorporatiop, and they were undoubtedly liable for 
any damage which was caused by such a nuisance. They admitted 
that it was impossible to foresee these occurrences, and, therefore, any 
private person was at the mercy of this system. Fortunately, in this 
case, the premises damaged were a warehouse, but the consequences 
might be serious if a similar accident happencd to a house where there 
were a number of people asleep. The reports put in showed that there 
had been 20 accidents in three years, and his learned friend was 
mistaken in sayiog that no compensation had been paid, because in 
one case the Corporation psid £100. Of course, the other persons 
who were injured did not care to run the risk of bringing actions 
against the Corporation, which would bs conducted in the way this 
case had been, at enormous expense to all parties. This case, how- 
ever. involved a substantial amount as well as an important principle, 
and he hoped the result of it would be to secure that in future, when 
accidents took pies by which private persons were damsged, they 
would be properly compensated. 

Hie Lordship, in summing up, pointed out that the allegations of 
nuisance and negligence stood on entirely different grounds. If a 
person crested a nuisance, ib was no answer for him toasy that he had 
not acted negligently. On the allegation of negligence the question 
was, did the defendants’ servants take all reasonable steps to localise 
the fault, and if they had done so, cculd they have prevented the 
fire? The evidence on which the plaintiffs relied to 1 ele the charge 
of negligence was that earlier in the evening the defendante’ servants 
had information of the irregularity in the light of the public-house in 
Fountain-atreet, but, notwithstanding that information, they did 
nothing to disconnect the supply in Fountain-street until it was too 
late. Ihe two questions he left to the jary wtre, did the system 
adoptei by the defendants constitute a nuisance by causing danger to 
perons having premises adjacent to the mains ; and when the defen- 

ants became aware of the fault did they deal with it for the purpose 

of slat fire in a reasonable and proper manner? At the request 

of Mr. Gordon he included a third question—Were the defendants 

gouty of negligence in their method of localising and dealing with 
te ! 

The jury, after a short deliberation, returned answers to all the 
questions in favour of the plaintiffs, 

Sir E. Clarke, in asking for jadgment for the 1 asked his 
Lordship to rule in his favour that on Section 67 of the provisional 
order authorising these works the plaintiffs were entitled to judgment, 
whatever the jary’s verdict might have been. He only wanted to 
protect himself on the point of law in oase the matter had to be 
argued in the Oourt of Appeal. 

His Lordship said he would not rule on the point, but he had 
made a note that Sir E. Olarke had taken the point, so that he could 
argue it hereafter if necessary, 

udgment was then entered for the plaintiffs for the amount sgreed 
as damages, £677, with costa. 


BATH ELECTRIC TRAMWAYS. 


An appeal by the plaintiffs from the judgment of Mr. Justice 
Farwell in the case of Longman v. the Bath Electric Tramways, 
Limi' e l, was concluded on Tuesday. 

Pleintiffs purchased 1,500 7 ordinary shares of £1 each in 
the Bath Electric Tramways, Limited, registered in the name of Mr, 
Peter Bennett. The transfers were left at the company's office for 
registration, and a few days later the company’s solicitors wrote to the 
mia n stating that the shares had been previously transferred b 

. Bennett, and that, therefore, the company could not part wi 
the certificates. It seemed that when the shares were previously dealt 
with, the company by mistake sent the transfer for 1, 500 shares to 
Mr. Bennett, and he failed to comply with & request to return it. The 
plaintiffs then sued the company to have the shares registered in their 
names and to recover damages. Mr. Justice Farwell held that there 
was no cause of action against the company, and dismissed the action, 
with eosts. 

Lord Justico Vaughan-Williams, in giving judgment, saidh he 
thought the judgment of Mr. Justice Farwell ought to be affirmed, 
because plaintiffs had not been misled T the statements or conduct of 
the company, and that the company had not been shown to have been 
negligent of any duty which was owed to the plaintiffs individually or 
as[members of a section of the public, and the negligenee which had been 


shown in the certificates in question was not the immediate or real 
cause which led to the loss of the plaintiffs. 
Appeal dismissed. 


MOTOR LAW PROBLEM. 


At the North London Police Court, Olaud Olench, electrical engi- 
neer, was summoned on Monday for neglecting to havea distinguishing 
number affixed to the general identification mark. 

Mr. Staples Firth raised the novel point that it was the London 
Oounty Council who were responsible for the absence of a number on 
the identification plate. nder the Act each manufacturer was 
assigned an identification mark, and the assigned mark in this case 
was A LR.” Nothing was said by the Council's officials about a 
number. Mr. Firth went on to contend that the section of the Act, 
though badly drafted, implied that a number was necessary in addition 
to the identification mark only where the manufacturer had more than 
one car in use, 

The Magistrate: That is quite a new point. 

Mr. Firth: I have never heard it raised before. 

The Magistrato: It looks, on the face of it, as if the Council's mark 
assigned to your client is null and void, but whether that relieves him 
from the consequences of an infraction of the Act was another matter. 
His Worship deferred his decision. 


FIRE AT OLYMPIA. 


It will be remembered that during the recent great automobile show 
at Olympia, it was reported that a fire had broken out on one of the 
stands, owing to an electric cable fusing in a showcase of the United 
Motor Industries. Arising from this an action was brought by the 
United Motor Industries, claiming £61 damages from the contractor 
for the lighting, Charles Oliver Olark, trading as Oliver Olark and Oo. 

The Judge, in summing up in defendant’s favour, said: ‘' The 


case has been most interesting. The issues of the case were 
of considerable importance to the defendant, he being an 
elestrical engineer in a very large way of business, and 


his reputation was now at stake. It must be remembered 
that he laid on the electric light to 34 other stands at the 
motor exhibition without any fault being found in respeot of any one 
of them." The expert evidence produced by the defendant left no 
doubt as to the cause of the supposed fire, and although the trial had 
occupied the attention of the Court for two whole days, the judge did 
not think five minutes had been wasted. The result of numerous 
experiments were fully appreciated by the jury, who, after retiring for 
a quarter of an hour, returned and said they were of opinion that the 
fire was not caused through defective work on the part of the defendant, 
but through celluloid being placed in too close proximity to the electric 
lamps. His Honour accordingly gave judgment for the defendant on 
claim and counterclaim, with costs, 


CLEARING SNOW FROM TRAMWAY LINES. 


An action was heard by Sheriff Mackenzie at Airdrie last week, in 
which the Town Oouncil sought recovery of £7. Os. 8d. from the 
Airdrie and Ooatbridge Tramways Oompany. 

The plaintiffs had to clear “vey accumulations of snow left on the 
street through the defendants using a snow-plough. The defendants 
contended that the Town Council as local authority were bound to 
keep the streets clear of snow, and they lodged a counterclaim of £10 
for having oleared part of the street for them. The Sheriff, after 
bini. evidence and argument on the point, held that the Aberdeen 
case ruled in this matter, and gave judgment for the plaintiffe. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH INSULATED AND HELSBY CABLES. 


The annual meeting was held at Liverpool on Monday, Mr. E. K. 
Muspratt (chairman) presiding. 

The Chairman, in moving the adoption of the report (of which we 
gave particulars last week), ssid that having regard to the continued 
keen competition in the trade, the report would probably be regarded 
as satisfactory, especially in view of the fact that the increased price 
of 1ubber referred to at the previous annual meeting had been futther 
augmented during the year under notice, whilst the selling price of 
this class of goods had remained unaltered, He referred to the invest- 
ment of a very large share of the Company's funds in other under. 
takings, principally an electric supply company in Victoria and in the 
Midland Electric Corporation. In regard to the operations of the 
Midland Electric Oorporation, he regretted that manufacturers and 
others in the Midlands appeared to be not quite so up to date as their 
competitors elsewhere in their appreciation of the advantages to be 
derived from the use of electricity, Nevertheless, there was a growing 
demand, and he ho that with improved trade there d bea 
great improvement in the future. 

The report was adopted. 


NATIONAL ELECTRIC CONSTRUCTION. 


The eighth ordinsry general meeting of this Company was held at 
Winchester House on Monday, Mr. R. Stewart Bain, chsirman of the 
Company, presiding. 

In moving the adoption of the report and accounts (of which 
we gave particularm,in our issue of the 17th inst.) the Chairman 
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commented upon the great progress as compared with last year, 
a £4,000 loss having been converted into a £20,000 profit, 
As regards the future, their prospects were distinotly fivourable, 
They had j ist concluied two agreements, one for laying down an 
electrio tramway iu a town on the south coast, aud the other for taking 
an electric lighting and tramway order in the Midlands, both of which 
they had every reason to believe would be very profitable, and which 
would occupy them for at least the next 18 months, In addition, 
they proposed to apply for powers for the extension of the Mu:sel. 
hargh tramways along the coast, and they Lad already applied 
for powers for making & new tramway between Edinburgh and 
Qieensferry. 
The report was unanimously adopted. 


MERSEY RAILWAY. 


The half.yearly meeting cf this Compiny was held last week at 
Worcester House, Walbrook, Mr. James Falconer presiding. 

I 1 moving the adoption of the report (of which we gave particulars 
last wesk), the Chairman said that substantial progress had been 
made during the half-year, both as regarded the number of passengers 
cairied and the total receipts, and this was the more satisfactory 
seeing that the comparicois were now bing made against receipts 
from electric triction, whereas former compsrisons made at previous 
meetings were with rexeipta from steam traction. I: was gratifying 
to find that the increases continued, and were due not to the novelty 
of the new method, but to the appreciation on the part of the public 
cf the conveniences given by the Company. There was an elasticity 
about tte'r system which rendered it capable of dealing with any 
traffic that might be looked for, and the chief thing necessary now 
was to popularise the line in the eyes of the public. 

, The report was adopted. 


PERTH (WESTERN AUSTRALIA) ELECTRIC TRAMWAYS. 


The sixth annual meeting of this Conpany was held last week, Mr. 
Robert O. Ogilvie presiding. 

The Chairman, reviewing the report (of which we gave some par- 
tisulars last wek), stated that, as compared with the previous year, 
the receipts showed an ircreasé of about 27, CO), of which nearly 
£6,000 was clear pr: fi The direc‘ors had every reason to anticipate 
that at the end of the present fiaanoial year they would be able to 
declare a dividend on the crJinary shares. 

The report was adopted, 


BRUCE PEEBLES AND CO. 


Tho report for the year ended Dec. 31 states that the net profit 
after making all necessary charges for the management of the business, 
inoluding directo-s’ and managing director s remuneration and auditors’ 
fees, interest on debentures and income tax, amounted t» £28,792. 
75. 61., which, after adding the balance of £354. bs. ld. brought 
forward at Dꝛc. 31, 1903, makes the available balance at the credit of 
yr fit and loss account, 829,145, 123. 7d. The dividend on the pre- 
ference shares, les3 income tax, for the half-year to June 30, 1904, 
was paid on Sept, 30, 1904, absorbing £2 856. 16s. 101.; and the 
amount required for psyment of the dividend on the preference 
shares, less income tax, for the half. yt ar to Dec. 31, 1904, is £2 850. 
The directors recommend the payment of a dividend at the rate of 
6 per cent. per annum on the ordinary shares in respect of the 
year to Dec, 31, 1904, less income tax, requiring £5,700. 53. ; 
placiog to the pr-fer:n'e shareholders’ special reserve fund £2 870. 
4s, 91.; writing cff preliminary expenses, £4,000; transferring to 
general reserve fund £7,050; and carrying forward £5,854. 63.; 
together representing £23,146. 123. 71. The new works at East Pi'ton 
were completed in February, 1904, and ths change has been very 
beneficial. The cost of the works stated in the o-iginal prospectus 
was esti nated at £55,C0), but owing to the expansion of the business 
the total expenditu-e under this head has been £93000, The turn- 
over for the past year hie been more than double that of the 
previous yesr, aud the orders on the books of the Company 
at the close of the year considerably exceed in amount those of 
the previous year. The Company have also several large profitable 
contracts on hand for power and traction companies. Owing to the 
considerable increses in the business of the Company, it is necessary 
that farther capital should be raised. The shareholders will there- 
fore be asked to sanction the creation of 10,000 addit'onsl preference 
shares of £5 each, and 10,000 additional ordinary shares of £5 each, 
and to increase the borcowing powers to the extent of £52,000. The 
further share capital will be iesued as soon as possible, but it is not 
intended to exercise the new borrowing powers meantime, 


WILLANS AND ROBINSON. 


The twenty-second half-yearly report to be submitted at the ordinary 
general meeting on April 5 states that the operations of the Oompany 
darirg the half-year have reenlte! in a loss, as regards the Rugby 
business, cf £19,895. le. 43., and as regards Queen’s Ferry of 
£22,876 14; 101, or £12,771. 16s. 2d. in all. I: is pointed out, 
however, that £18934 1s. represents depreciation, and that 
£5,127. 23. 9d. represents the valuing down of sundry stocks, eto., 
not arising directly cu: of the half. year's work. The total of these 
sums, £24, C81. 3s. 9d. is in the nature of a book loss, and does 
nat represent actual d:minution of the liquid aessts of the Company. 
As the d«b't balance brovght forward amounted to £37,180. 6:. 11d., 
thers is now a debit balance on the profit aud loss account of 
£79 952. 33. 1d. An endeavour his been made, in accordance with a 
wish expressed by shareholders at the last meeting, to apportion certain 


ned wal between Ragby and Queen’s Ferry. In some respects it has 
only been possible to do this by estimation. The directors have thought 
it right to e tereite fally as great prudence in the matter of deprecia- 
tion as in the times when the af:irs of the Company were most pros- 

rous. The extremely unfavourable trade conditions of the past year, 
eading to a redaction in prices unprecedented in the history of the 
Company, have resulted in a hssvy loss even in the engine building 
section of the business. The directors are, however, glad to say that 
the steam-turbine basiness is developing rapidly, and promises to 
become a valuable speciality. A friendly arrangement has been entered 
into with Messrs. C. A. Parsons and Oo., and the Oompany 
has taken a license enab'ing it to work under the patents 
of the Hon. O. A. Parsons. The Oompany has also valuable 
patents of its own under which it will continue to work. 
As regards Qusen's Ferry, the attempt to find a purchaser for the 
business, or even for the works, bas had no eucce's, owing to the 
state of the trade, Work was necessarily carried on during 
the half. year, thcugh under very great disadvantages, in order to 
complete existing contracts for boilers. Repeat ord:rs, upon satis. 
factory terms, having resulted, the directors propose to continue the 
mauufacture of tubes and boilera upon the prese at mode it ecale, in the 
hope that the business will grow to be self-supporting. This result 
may be contributed to by the steel manufacture, which, after being 
atandoned in May, 1904, was restarted at the beginning of the now 
current half-year, with every prospect, so far as can be j idged at 
present, of proving profitable. The directors are satisfied that it is 
better under present circumstances to run the Q 1een's Ferry Works than 
to close them. Mr. T. O. Lazonby retired from the Board last autumn 
on account of ill-health. The vacancy has not been filled, and the 
Board propose that the number of directors, raised last year to seven, 
be reduced to five as before. 


— 


FOLKESTONE ELECTRICITY SUPPLY. 


The report for 1904 states that up to Dac. 31, 1903, the equivalent 
of 54,805 8.0. p. lamps was being supplied, but during the past year 
the equivalent of 64,915 8 c. p. lamps has bsen supplied. The revenue 
account shows a profit of £9,051, which, with the profits on installa- 
tion work, ete., and £302 b:ought forward, and after allowing for 
iatereat on debenture stock, dividend on prefsrence shares and bank 
charges, etc., and cirrying £1,700 to depresiation fund, makes a ne: 
balance for distribu‘ion, after all wing for the interim dividend at the 
rate of 4 per cent. per annum already paid, of £2,058. The directors 
recommend a dividend at the rate of 7 per cent. for the half-year 
(making 54 per cent. for the year), which will require £1,760, thus 
leaving a balance of £399, which it is proposed to carry forward. The 
profit in respect of the Hythe revenue account has been credited to the 
Hythe temporary lightiog suspense account, reducing the balance on 
that accoant to £111. The eum of £1,557 has been written off in 
respect of depreciation of acoumulators. Ie is proposed shortly to make 
a ſu-ther issue of 44 per cent. deb nture stock, ranking with the 
£50,000 first debenture stock already issued. The. stock will be 
offered in the first place to the shareholders and stockholders of the 
Oompany. 


W. T. GLOVER AND CO. 


The report for 1904 states that the amount standing to credit of 
rofit and loss account is £7,976, after adding £3,649 to reserve fund. 

he demand for goods of the classes manufactured by the Co npany 
(especially those tor home consumption) has not showa any improve- 
ment during the period under review. The general financia] position 
of the Company his improved, but the comparatively snall demand 
above mentioned, and the sevare competition existing, render it neces- 
sary for the directors to pursue s cautious policy. Accordingly they 
regret they do not yet feel jastified in recommending the payment of a 
dividend. There is an increase in the item under the heading of 
investments dae to payme its made during the year, to which the 
Company was previously committed, and not to any extension of 
investments, The Oompany’s rights and easements which were 
affzcted by the Bills promoted daring the past year by th» Trafford 
Park Estates, Limited, and the Stretford Urban District Council], have 
been satisfactorily protected, and the various pointe of contention 
amicably settled. A fund, as authorised at the last general meeting, 
has been created to indemnify the directors standinz from time to 
time as guarantors for the fulfilment of the Company's contrasts, 


BROMLEY ELECTRIC LIGHT AND POWER. 


The report for 1924, to be submitted at the meeting on 3rd prox., 
states that the lamp connections have increased from 47,03) to 56,193. 
The sale of current ha: increased from £9 843 to £11,366. Th» result 
of the year’s trading. including the balance of £35 bought forward 
from last year and after allowing for bad and doubtful deb:s, shows a 
profit of £8 286, and aít:r payment of debenture and loan intereit, 
etc., amounting to £2,627, the amount available for dividend is 
£5,759. An interim dividend at the rate of 4 per cent. per annum 
was paid for the est tied in October, and the directors now recom- 
mend a further dividend at the rate of 7 per cent. per annum, making 
a total dividend of 54 per cent. for the year, that £1,800 be placed to 
the renewal reserve fund account, and that the expences in connection 
with the new issu» of capital, amounting to £24, be written off, leaving 
a balance of £85 to be carried forward. 


GREAT NORTHERN TELEGRAPH OF COPENHAGEN. 


An approximate computation of the receipts and expenditure for 
1904 gives net receipts of £480,000, which the directors will prob sbly 
propose to distribute as follows: reserve and renewal fund, £56,000 ; 
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pension fund of staff, £8,000; remuneration to board of directors, 
£2,600 ; dividend equalisation fand, £53,500 ; dividend and bonus of 
24 per cent. (5 per cent. of which has already been paid), £360,060 ; 
whilst the amount carricd forward to 1905 will be about the seme as 
was carried forward from 1903 to 1904. 


LIVERPOOL DISTRICT LIGHTING. 


The report for the year ended Dec, 31 last states that the demand 
for electricity continues to increase satisfactorily, the number of unite 
sold during 1904 being 246,943, as against 187,197 in 1903, and the 
amount recoived £5,384, as against £4,213 for 1903. The number of 
lamps supplied on Jan. 1, 1905, wae 16,517, as against 14,000 in 1903. 
The directora announce that through a piece of great misfortune in 
the shape of bad debts, principally on the contracting business, it is 
impossible to declare any additicn to the 2 per cent. dividend paid in 
August. They have thought it well to carry forward the small balance 
of £262, which remains to credit of profit and loss, and to write off 
the whole of the debt referred to, amounting to £1,879. The gross 

rofit for the year amounted to £2,906, and with the balance brought 
orward from 1903 of £786 gives an available profit of £3,693. But 
for the misfortuue referred to £2,142 would have been available for 
distribution. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


There is a balance on the year's working of £77,913. 138. 10d., 
which, with the amount brought forward from last year (£2,479. 
17s. 1d.) has been carried to net revenue account. After providing 
for the charges against revenue account and for the premium on £2,300 
b per cent, debenture stock purchased and cancelled, there remains a 
balance of £42,356. Os. 11d. The 6 per cent. dividend on the A 
and '' B" preference shares absorbs £20,250. An interim dividend of 
lj per cent. on the ordinary shares was paid in October last. and the 
directors now recommend a balance dividend of 2s. 6d. per share, free 
of income tax, or a total of 4s. per share, or 4 per cent. per annum, 
absorbing £20,000, and leaving a balance of £2,086. Os. 11d. to be 
carried forward to next acoount, 


GUILDFORD ELECTRICITY SUPPLY. 


The report fcr the T ending Dec. 31 states that the gross receipts 
were £4,859, 15s. 11d., as against £3,897. 7s. 74d. for 1903. There 
is a balance on the revenue account of £1,848. 8s. 3d., after allowing 
£300 for depreciation, £200 for preliminary expenses written off, £150 
for payment of a further instalment on the suspente account for law 
coste, and £119. 68. in respect of depreciation on free wiring plant. 
After making provision for dividend on preference sharcs, interest on 
debentures, etc., the net revenue account shows a balance cf £438. 
14s. 24d. for distribution. Out of this the directors recommend a 
dividend at the rate of 3 per cent. for the past year on the oidinary 
shares, which will require £403. 16s., leaving a balance of £34. 
18s. 24d. to te carried forward to next year’s accounts, 


NEW COMPANIES REGISTERED, 


Mitcham Motor Company, Limited. —Capital, £8,000. Ol jects: 
to carry on the business of vendors and factors of motorcars and other 
vehicles, whether propelled by electricity or other power, and to adopt 
an egreement between E. N. Lewer and A. W. Aitken of the one puit 
and J. W. Oollings on the other. 

Electric Ignition Company, Limited.—Cspital, £10,000. 
Ol jects: to acquite the business carried on by Constance Hall as the 
Electric Ignition Company, and to carry on the business cf manufa:- 
turers cf appliances of all kinds for electric ignition of internal com- 
bustion engines, manufacturers of electrica] and mechanical appliancee, 
electricians, workers of and dealers in electricity engineers, founders, 
etc. Registered office: Royal Wellington Works, Sampson-road North, 
Birmingham. 

Bleotro-Medical Supply Company, Limited. —Capital, £6,000. 
Ot jects : to acquire the business of manufacturers of electrical medical 
battery apparatus and accessories, eto., carried on by J. Richert, E. I. 
Pronk, and A. E. Davies, at 22, Harp-lane, Great Tower-street, E. O., 
as J. Richert and Co., etc. Registered office: 61, New Cavendish street, 


London. 
Liens Registered. 

Liandudno and Colwgn Bay Electiic Traction Company, 
Limited,—Partisulara of £60,000 del entures, created by resolution of 
Feb. 24, 1905, have been filed pursuant to Section 14 (4) of the Com- 
panies Act, 1900. Property charged: the whole of the company’s 
undertaking and property (as a floating security). No trustees. 

Stanley Electric Carriage Company, Limited, Chelsea, S. MW. 
Lieu registered March 21, for £6,000 6 per cent. detentures, Holder: 
M»jor-General Sir E. H. Sartorius, K. O. B., Old Swan House, Chelsea. 
embankment. Oharged on all the property, present and future, the 
undertaking, goodwill, business, aud the uncalled capital for the time 
being. 

Light Cure and Electro- Therapeutic Instituto, Limited, 
London, W. — Lien registered March 20 for £540 8 per cent. deben- 
tures, part of £1 500 authorised. No t:ustees, Charged on all the 
effects and properly, present and future, including the uncalled capital 
for the time being. 

Electrical Bleachiag Company (19904), Limited, Manchester. — 
Lien registered March 22 for £2,000 6 per cent. debentures, part of 
£14,000 ; amount previously issued, £12,000. No truatees, Charged 
on the undertaking and all the property and assets, present and future, 
except the uncalled capital, | 


PERSONAL. 


— STERE 


Mr. J. Mortimer, of Messrs, J. G. White and Oo., tramway con- 
tractors, having received an appointment on the tramways at Cape 
Town, South Africa, was presented by the office staff with a shaving 
cutfit, and by the workmen with a smoking cabinet and eilver watch 

ard. 

S The Bormondeey Borough Oouncil have appointed Mr. George 
Iogram, of Norwich, awitchboard attendant, and Mr. A. B. Gundry, 
of New Oross, who has been enginetr in-charge at St. Pancras Borough 
Council for three years, third engineer: in charge at the electricity 
work s, 

The officials and employés of the Rotherham Oocrporation elec- 
rticity works last week pre:ented Mr. R. Jones, station superinten- 
dent, who has left to take up a position under the Southend-on-Sea 
Corporation, with a handsome o:se cf drawing instruments and a 
large framed photograph of the electricity works staff. The case 
bears an appropriate inscription. There was also a silver maichbcx, 
a present from Alderman D. L. Winter, J. P., the chairman of the 
Electric Light and Tramways Committee, Mr, E. Cross, the borough 
electrical engit eer, made the presentation. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Manchester.—The Corporation require tenders for switchboarde. 
Tenders by April 4. 

Salford —The Corporation invite tenders for wiring their Seidl y 
School. "Tenders by 31st irst. 

Cartagena.—The Pablic Works Department, Madrid, require 
tenders for electrification of the local tramways. 

Colehester.—The Corporation N tenders for electric pumping 
plant and surface condenters. Tendtra by April 5. 

Sofia.—The District Finance Commissioners require 15,000 insala- 
tore, elements for batteries, eto. Tonders by April 3. 

Christiania. —The Post and Telegraph Department require tenders 
for 8,000 kilos, of 4mm. bronzs wire. Tenders by April 10. 

St. Marylebone.—The Borough Council invite tenders for the 
supply of house meters, including maintenance for two jens. Tenders 
by April 4. 

Salford.—The Corporation invite tende ra for the wiriog of the new 
Council sch pol, Liverpool-etreet, Seedley. Tenders by March 31. See 
advertisement in last issue. 

Liria.— The Manicipslity require tenders for installation of electric 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. l 

French West Africa.—The Governor-General of French West 
Aftica, at Dakar, r.quires tenders for the erecticn and «qaipment of 
a contra! station at that place. Tenders by May 15. 


Brussels.—The Government Railways reyuire tenders for electric 
lamps and accessories in 21 lote. Specitication No. 620 may be 
obtained from their Brussels office. "Tenders by April 12. 


Bilbao. —The Public Works Department at Madrid require tenders 
for the concession of an electric tramway in Bilbao, from the Calle de 
Hurtado de Améziga to Plezi1 Circular, Tenders by April 24, 


Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (3s. 4d.) 
may be obtained from the Secretary of the Mayor of that place, 


Utrecht. — The Municipal Authorities require tenders for 20 elestrio 
motors for the tramways. Specifications may be obtained at 53. from 
the 1 Secretary, Town Hall, Utrecht. Tenders by 2 p.m. on 
April 8. 

Nuneaton.— The Electricity Committee of the Naneaton ar d 
Chilvers Coton Urban District Council invite tenders for the supply 
and delivery of cables and joint-boxes, Tenders by April 10. See 
advertisement. 

Antwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of eleotr.c light in their local railway 
station. Specification No. 619 msy be obtained from the Government 
Railways Office, Brussele. 

Glasgow.—The T:ustees of the Clyde Navigation invite tenders for 
electric power generating and lighting plant for Clydebank Dock, 
Specifications, ctc.. may be obtained from Mr. T. R. Mackenzie, 16, 
Robertson-street, Glasgow. Tenders by April 17. 


Batley.—The Oorpo' ation invite tenders for tramway extensions— 
viz. : (Oontract No. 14) permanent-way construction and paving ; (15) 
overhead «quipment, steel poles, eto. ; (16) fe:der cables, conduits, 
and accessories, Tenders to the Town Clerk by April 17. 


Birmingham.—The Tram ways Committee invite tenders for supply, 
delivery, and e1e:tion of 200 electric tramway cits, Conditions, speci- 
fications, etc., can be obtained from Mr. Alfred Baker, general manager, 
2544, Corporation.street, Birmingham. Tenders by Ap: il 4. 


Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probat, of Lucerne, have obtained 4 concession for the construction cf 
a narrow-gauge electric railway from Meiringen to Gletech. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Hammersmith.—The Oouncil invite tenders for the supply of 
boil: r flues and economisers ; high-pressure steam-pipes ; high-pressure 
feed-water pipes; exhaust steam, feed-water heater, and circulating. 
water pipes; steam-valves and feed-water hatera ; and cal elevator, 
Tendes by Avi! 5, S:0 advertise nent in lag! issue, 
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London, 8.W.—The London County Couvoil invite tenders (a) for 
the manufacture, delivery, and erection of eight 600-kw. induction 
motor -generators for certain sub-stations in connection with the 
Council's electric tramways, and for the supply and delivery at the 
Greenwich eleotr'city gensrating station of (b) general wiring material 
and (o) low-teneion cables, cable boxes, eto. Particulars may be 
obtained at the County Hall. Tenders by 10 a.m. on April 4. 

Shanghai.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streeta of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 

ro forma contract is open to inspection by tenderers, and oopies will 

Mappe to applicants by the Council's agents, Meesrs. John Pook 
and Oo., 63, Leadenhall-atrest, E.C. Tenders by March 31, 1905. 


RESULTS OF TENDERS. 


Todmorden.— The Corporation have accepted the tender of Messrs. 
Venner and Oo, Old Queen-street, London, S. W., for the supply of 
electricity meters. 


Poplar.—The Borough Council have aocepted the tender of the 
Stirliog Boiler Company, at £1,950, for the installation of an addi- 
tional boiler, etc., at the electiicity works. 


Derby.—The Tramways Committee recommend the acceptance of 
the tender of Messrs. W. Griffiths and Sons, London, at £18,689. 
2a. 9d., for the construction of the permanent way and electrical 
1 of the Kedleston-road and Walbrook- road routes, and that 
of the Brush Electrical Eogineering Company, Limited, Loughborough, 
for the supply of four new cars. 


Kirkoaldy.—The Town Council have received the following tenders 
for the extension of aboat 600ft. in length of the present East Pier : 


J. Best, Edintugh ............. 5 PN 3 £358,562 19 0 
G. Lawson, Rutherglen ............. n e 40.689 18 0 
G. Smith and Bon, Kirkcaldy................ -—— 38, 777 19 8 
R. O. Crawford, Strathaven......... FC) . 81,148 0 0 
G. and R. Cousin, Edinbu'gh........ . . . . 51,729 17 0 
Tilbury Contracting and Dredging Company, London 52 236 17 6 
Sir J. Jackson, Limited, L' ndon ........................ . 66,110 0 0 
Kirkwood, Kerr, and Oo., Glasgow  ...................... . 28,202 0 0 
Blair and Whyte, Bath.street, Glasgow  .................. 27,858 16 6 
R. MoAlpine, Glasgow ..................... „ „797 0 0 
W. Beattie and Sons, Edinburgh .......... 2. . 2. . . 05499 0 0 
W. Hill and Oo., Lon don . . . $9959 0 0 
Muirhead, Greig, and Matthews, London.................. 54.840 0 0 
Robertson and MacPherson, Dundee ........................ 40 337 8 0 
Kinnear, Moodie, and Oo., Edinburgh ....0.. ........... . 48548 0 0 
W. Petrie and Oo., Grangemouth ................ e 24,415 17 4 
Pearson and Son, Limited, Seaham Harbour ............ 48,245 0 0 
C. Brand and Son, 65, Renfield street, Glasgo 

(ioo jer p liist e 25,991 19 7 


BUSINESS NOTES. 


TRACTION. 


Pudsey.—The work of widening the streets in preparation for the 
trams has been commenced. 

Croydon.—A motion to rescind certain tramway extensions decided 
upon by the Oorporation was lost. 

Kirkealdy.—The Scottish Parliamentary Oommissioners have 
passed the preamble of the Kirkcaldy and Leven Tramway Bill. 

Unopposed Bills.—The Metropolitan Railway and the West 
Oumberland Tramway Bills have appeared in the unopposed list. 

Belfast.—The Oorporation have received an intimation from the 
solicitors for the arbitrator that the award is ready to be taken up. 

Blectric Tramway Trust.—It is reported that an American 
syndicate is attempting to form a trust of the electric tramways in 

oronto, 

Chester,— After considering the question of motor ’buses, the Oor- 
poration have decided to proceed with the electric tram extensions at 
& cost of £17,000. 

London United Tramways Company.—The London United 
Tramways (Extension of Time) Bill has been read a second time in the 
House of Commons. 

Mansfield.—The promoters of the light railway s:heme have 
atandoned the proposed additions to same, the terms of the local 
authorities being too onerous, | 

Cheltenham,—The extensions to the E 5 were examined 
o1 Tuesday by Major Pringle on behalf of the Board of Trade. Th» 
iaspection proved quite satisfactory. 
^" Maidstone. —A» enquiry was held by the Light Railway Commis- 
sioners last week into a proposed light railway between H«a1corn and 
Maidstone. After evidence had been taken the matter was adjourned 
until April 10. 

Aberdare.— The Urban District Oouncil's Tramway Bill was before 
the House cf Commons Committee last weck, when the application cf 
the gas company for a locus was disallowed. The Great Western 
Railway have withdrawn their opposition, 

Paisley.— The Town Council of Johnstone has received an intima- 
tion from the Paisley and Dietrict Tramway Company that they are 

pared to meet tbe Council relative to the extension of the tramwaye 
om the centre of the town to the boundary of the burgh. 

Ackworth.—The enquiry by the Light Railway Commissioners into 
the Ackworth and North Lindsey light railway scheme came to a 


somewhat abrupt termination, the Commissioners holding that the 
magnitude of the proposal rendered it a case for Parliament. 

Anglo-Argentine Tramways Co.— The directors, sfcer trans- 
ferring £10,000 to the reserve fand and £25,000 to the renewals fand, 
recommend a final dividend on the ordinary shares of 5s, each, making 
81. per share, or 8 per cent., for the year, carrying forward £5,922. 

Southend.—A 10 minutes service with three truck cars has been 
substituted on the Southchurch section for two bogie cars in a 
15 minutes’ service, The result has been highly satisfactory, as the 
traffic returns for the past month averaged 772d. per car mile against 
6°72d. last year. 


Blackpool.—The summsry of traffic on the Corporation tramways 
from April 1, 1904, to March 16, 1905, as compared with the corre- 
sponding period in 1903-4, shows a large increase in the receipts, the 
total amounting to no less than £6,228, 10s. 1d. The Promenade and 
Lytbam-road route was especially remunerative. 

Matarieh (Egypt) Railway.—It is reported that the electrification 
of this railway, over which there has been some delay, may very 
shortly be taken in hand by the Egyptian Government, and a call for 
tenders may te expected. It is now suggested that, sterting from 
5 3 line shall be constructed tə th» Matarieh Oasis via Abbas- 

ulevard. 


Overorowding.— In the House of Commons, the Chief Secretary for 
Iceland stated, in reply to a queetion, that the Dablin United Tramway 
Company's by-laws exempted child ren under three from fares, that he 
was not aware of any statutory prohibition against the levying of fall 
fares for children under 12, and that the police were instructed to 
enforce the by-law against overcrowding. 

Wolverhampton.— According to statements in the local Prees, mud 
has been allowed to collect on certain sections of the tramway system 
to such an extent that the rails are invisible, with the result that an 
extra quantily of current is consumed in plcughing through the 
accumulation. A trial has been made with a motor omnibus with the 
object of linking up the Penn distiict with Wolverhamp‘on. 


North-Eastern Railway.—It is expected that the Ponteland 
section of the North-Eastern Railway system will be opened for the 
conveyance of passengers about the beginning of May. A large 
quantity of g traffic has already been handled. It is stated that 
the usual steam locomotives will open the passenger service. It has 
not yet been decided whether steam or electricity will be used at some 
later date. 


Swansea.—Ia reference to the rejection of the Oorporation’s Bill 
by the House of Commons Committee, as reported in our last week's 
issue, it is hinted in the loal Press that the company would not be 
indisposed to treat for an arrangement providing for tbe “ o di 
of the receipts from all the tramways in the borough, aud for the 
voluntary sale of the company's property to the Corporation—on the 
basis laid down in the Tramways Act of 1870—asfter about 35 years’ 
undisturbed possession of the whole system. 

Llanelly.—4At a special meeting of the Urban D'strict Council the 
chairman made the pleasing announcement that an sgreement had 
been arrived at in connection with the scheme of electric light aud 
traction, as the result of farther interviews. The Council have now 
decided to withdraw their opposition to the B:ll of the South Wales 
Power Company, the company agreeing to contribute £1,000 towards 
the costs already incurred by the Council, They had also agreed to a 
penalty clause, and met them on several other points. 

Accident.—At Wood Green on Monday a cir was descending & 
steep hill when the trolley left the overhead wire. The driver, the 
only occupant, applied the brakes, but they failed to act, and the 
vehicle made a tremendous pace down the hill. It jamped the metals, 
emashed a street lamp, and dashed into the brickwork adjoining a 
chemist’s shop, which was seriously damage]. The driver leapt from 
the runaway car. Although the scene of the aocident is a busy spot, 
no one was hurt. The front of the tram was wrecked. 


Leeds.—It is reported that for the financial year just closed the 
Corporation trams show an increase in receipts of some E17, Oc O, 
the total revenue being £295,000. The passengers nambeel 
64,223,666, against 60,739,234 last year. The ex[ceaiditure has not 

et been ascertained, but it is hoped that the profit will equal that of 
ast year, notwithstanding reductions in fares, The mileage was 
7,000,000 e g inst 6,091,437 last yesr, when the receipts per car mile 
worked out at 10°94d., rather more than that for this yesr. 

Penny Fares.—HMarseilles had an experience last Sunday in trim- 
way adainistration which may have tone interest foc some British 
muoicipalities. The suggestion was tried of running universal ld. 
fares for the day as a social exjoriment. Ia one way it wae a great 
success, About 30,000 more people used the cara than on March 19, 
1904, ani nearly all crowd d into the suburban districts. In its 
ficanc ial resulte, however, the experiments suggests rome reflections. 
The takings last Sunday, with an inorease of nca-ly 50,000 passengers, 
aud many more cars employed, were £68 less than on March 19 last 
year.— Globe. 

Live Rails.—In the House of Commons last week Mr. Weir asked 
the Secretary to the Board of Trade whether he would notify railway 
companies contemplating electrification that they should obtain 
specific statutory power, in view of the fact that the North-Bhstern 
Railway, who did not obtain auch authority, and consequently did 
not have their line inspected by the Board, had had 28 accidents, five 
fatal, through contact with the live rail. Mr. Boner Law replied in 
the negative, reiterating an earlier announcement on the subject to the 
effect that the Board could not compel a railway company to take the 
step suggested. 

Pneumatic Railway Signals.—The North-Eistern Railway have 
completed the last section of the electro-pneumatic sigaalling 
apparatus which they have for some time past been installing at 
Tyne Dock. This system is likely to be extended to the network of 
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rails at the entrance io Newoastle Central Station. The cost is 
estimated at about £50,000, but the money is expected to be saved 
by the increased control over trains, and the saving in wages due to 
many fewer operators being required for the work. At Tyne Dock 
under the new system 169 levers do the work which formerly required 
278, and the labour of moving them is greatly reduced. 

Tram Fatality.—An inquest was held at Devonport upon a labourer 
named George Adams, who, while lsying telephones in a trench under- 
neath the tramra 1s, was stated to have been knocked down by a tram 
and so seriously injured that he exp'red from the wounds. The 
evidence was of a conflicting character, two witnesses stating that they 
did not hear any bell ring, while the driver asserted that he rang the 
bell and reduced speed. Mr. J. W. Endean, mans ger of the D. vonport 
and District Company's tramways, said thst if the deceased had been 
above the trench when the front of the cir reached the spot, the 
trigger of the lifeguard would have been struck and the lifeguard would 
have fallen, but that d'd not happen. The coroner, in summing up. 
stated that the driver had given his evidence in a straightforward 
msnner, and the jary returned a verdict of accidental death. 

Torquay.— Representatives of the Dolter Electric Traction Company 
visited Torquay last week, aud with the contractors were driven over 
the route ot the proposed tramways, preparatai to laying down the 
firat section. Delay has been caused by the non-arrival of the decision 
of the Local Government Board as the outcome of the recent enquiry 
into the application of the Town Oouncil for a loan of £42,000 for 
the proposed new <lectric lighting and power station, from whicb, 
according to sgreement, the Oouncil are to supply the company with 
current for working the trames. Pending the receipt of thie communica- 
tion from the Local Government Board, the Dolter Company, ¢csirous 
of making s beginning, are seeking to come to an arraogemsnt with 
the Town Council to be provided with a temporary supply of current 
from the present electricity station. It is stated that the whole of the 
ospital for the Torquay tramways has been subscribed, and thet the 
shareholders wish to see a start made; but, on. the other hand, the 
company’s off als are averss to the laying down of £70,000 worth of 
plant in the town until they know whether they are going to get the 
becetsary current. 

London County Council.—As the street widonings required in 
connection with the construction of the tramways from the Tootirg 
terminus to Wandsworth are nearing completion, the Highways Com- 
mittee recommend a vote of 2360.000 for the carrying out of the work. 
The length of tramway affected is approximately 174 miles of single 
line, which on account of the character of the thoroughfares 8 ffected, 
and the fact that they ran along a main traffic route to the centre of 
London, it is proposed to electrify on the conduit system. The 
Financial Committee conclade their report upon this proposal with the 
remark that although this reconstruction involves a large outlay, it 
is not expected to result in any surplus after the debt charges have 
been met, at any rate for some years to come.” The Highways Oom- 
mittee’s recommendation proposes that tenders shall be invited. The 
receipts for the week ending March 18 amounted to £12,814 against 
£10,644, and for the period from April 1 the total wes £638,045, 
against £496,134. The Stoke Newington Borough Oouncil have 
foilowed the lead of Battersea, Camberwell, and Hackney iu passing 
a resolution approving the County Oouncil over-the-bridge scheme. 


Manchester. —The elaborate scheme evolved by the Corporation for 
the conveyance of parcels is to be inaugurated on Monday.  Parcels 
will be carried not only within the city and the area of Greater 
Manchester, but also dispatched to ary pırt of the kingdom and 
abroad. Daring its preliminary stages the new department has been 
under the charge of a special sub-committee, but a permanent sub- 
committee has now been created. The general manager (Mr. J. M. 
M'Elroy) has prepare i a handbook headed ‘' Parcels Express,” which 
gives a quantity of information as to the transit of parcels. "There 
are receiving offices in all parts of the city, besides others in the 
suburban districts. Vans will call at each of the sub.depóts and 
receiving offica frequently during the day, and at warehousee, shope, 
or other places of busiacss, for the collection of parcels, on application 
being made to the paroels tuperintendent at the chief office. Stampe 
for prepaid parcels may be purchased at face value in numbers of 
not less than 25. Within the ares of Manchester and its 
environs a parcel not exceeding 14'b. in weight will be carried 
for 2d.; under 28ib., 3d ; under 66lb., Ad.; and under 112ʃb., 6d. 
will be charged. A little more will be charged for collection and 
delivery beyond the city ares. Special parcel-carrying cars sre to run 
over the city system, and the ordinary passenger service cara will be 
used for the conveyance of parcels up to about 56lb. iu weight. 
Messengers will deliver paroels up to about 28lb. in weight to any 
address within a reasor able distance of the depót or line of route. A 
special festure of tha scheme will be an express messenger servioe, 
Parcels not exceeding 14lb. in weight can be placed immediately in 
charge of special express messengers, who will take them to their 
destination if it is within half a mile of any of the Manchester tram 
termini or lines of rcu:e. For this eervice the charges are 6d. within 
one mile from Piccadilly. and 33. for every additional mile or part of 
a mile, The conductors cf the Oorporation passenger cars will receive 
at any appointed stopping place written applications from the public 
for a vau to call at any address within the prescribed area. The oom- 
mittee have also made arrangements to act as agente for all railway 
companies. This enterprise will be watched with much interest. The 
Electricity Committee have decided to appeal in the case of Midwood 
r. the Corporation, reported in our legal column. It is proposed to 
Jay a double line to Chorlton cum- Hardy at a cost of £10,000. The 
Improvements Committee have decided to inspect the route. 

Parliamentary Committees.—Bzfore Mr. Compton Rickett’s 
Select Committee on Monday evidence was tiken in regard to the Great 
Northern, Piccadilly, and Brompton Railway B. II, which s:eks to 
aathorise the company to construct an extension of the authorised rail. 
way frem the Strand under the Tliames to Waterloo Station. Mr. 


Yerkes stated that the Underground Electric Railways Oompany 
had spent £3 650,000 on the Great Northern, Piccadilly, and Brompton 
Railway, aod hoped to be ready for the public ia 18 months. 
five per cent. of the tunnelling was completed, aud contracts were about 
to be made for the rolling-steck. Replying to the chairman, witness 
said the capital of the company was 25,009,000, of which half was 
subscribed. The 


Ninety: 


had, by profit-sharing notes, raised £7,000,000 
privately, and had also sold £2090,C00 cf securities. These profi - 
sharing notes were a kind of short debenture ; those who advanced 
the money on them wera entitled to half the profit if the shares were 
told beyond a certain price, Continuing his evideuce on Tuesday, Mr. 
Yerkes stated, in reply to a question, that to make two lines instead c f 
one would cost £120,000 more. Between Holborn and Surrey-stree:, 
Strand, there would in any case be two tracks, The journey from the 
Strand to Waterloo Station would oocupy about 12 minutes. After 
farther discussion the chairman snnounced that the committee were 
unanimously against a single-tabe railway. Sir Ralph Littler suggeste1 
that the Bill should be passed with a clause to the effect that the rail- 
way under the Thames should not be constructed unless the company 
obtained power for the laying of two tracks. The chairman replied 
that the committee would consider the propoeal. Evidence favoure ble 
to the scheme was also given by Sir O. Owens, genera) manager of the 
South-Western Railway Company. On the matter again coming before 
the committee, Mr. R skill, kd, stated that the promoters had had 
the intimat'on of the committee under consideration, and they proposed 
to insert the following clause: *' Provided that Railway No. 2 by this 
Act authorired shll not be opened for traffic unless and until an 
additional tunnel has been constructed so as to provide separate 
tunnels for up and down traffic.” The committee accepted the clause, 
Mr. Baggallay, K. O., on behalf of the Thames Conservator», brought up 
a clause safeguarding their rights and interests in the bed and shores 
of the river and providing that the pcsition and character of any 
piling, ataging, or other works to be erected in the waterway in con- 
nection with the construction of the railway should be subject to the 
approval of the Oonservatore. This was agreed to. The committe 
found the preamble proved, aud the Bill, as amended was ordered to 
be reported for third reading. In the course of the evidence Sir Douglas 
Fox gave it as his opinion that there would be no difficulty in workin 
the section as a single line, In regard to the Edgwara and Hampetead 
Railway Bill, by which powers are sought to ¢ffect a slight deviation 
of the railway so as to make a more convenient janction with the 
Charing Croes, Euston, and Hampstead Riilway, and to extend the 
time for the compietion of the works, clauses have been sgreed with 
the London County Oouncil and the Hendon Urban District Council, 
the only petitioners against the Bill, and the measure has been referred 
to the Committee on Uno; pred Bille. 

The District Railway.—This compauy dispatched their first elec- 
tric train in the early hours of Tut sday morning from Mill-hill Park to 
Bow-road. Among those who took part in the trial were Colonel Yorke 
and Mr. Trotter (representing the Board of Trade), Mr. John Young, 
Mr. W. E. Soar, and Mr. King (apon viy ior general manager, the 
traffic manager, and the engineer of the District Company), Mr. Ellis 
(general manager of the Metropolitan Railway), Mr. Jones (electricel 
engineer of the Metropolitan Railway), Mr. Bullock (assistant general 
manager of the London, Tilbury, and Southend Railway), Mr. Chapman 
(electrical engineer of the Underground Electrical Railway rag prt 
of London, who has had charge of the electrical equipment of the 
tys‘em), eni Mr. Wells, of the British Wes'inghouse Company. The 
train was made up of seven vestibule cars, propelled by six motors of 
200 h. p., the whole covering a length of 350ft. Ihe trial run was 
highly eatisfectory, although there was a large amount of sparking due 
to the rust on the rail. Power is obtained from the Lots-road generat. 
iog station at Cheleea, which tran: mits the current to 14 sub stations 
at various places on the line, The time occupied in covering the 122 
miles from Mill-hill Park to Bow-road was an hour and 10 minutes, 
including a leng'hy stop at Whitechapel to enable the party to inspect 
the sub-station there. Ia ordinary running the time occupied, includ- 
ing stoppages at each station, will be abont one hour, a great advance 
on the nine miles an hour which is the scheduled sperd of the steam 
trains. It is believed that the stops at each station need not average 
more than 20 teoonds in lieu of the 35 which the trains are now 
scheduled to make. It is propot ed to solve the difficulty of providing 
means to discharge passengers without interfering with those wishing 
to enter the train by making thcse desitous of alighting leave the car 
by a door in the centre, while passengers wishing to cater have to do so 
through the end doors, It is peu that the electtio trains will 
perform the journey arcund the Inner Circle, with 26 stops, in 50 
minutes, a saving of 20 minutes as compared with the time occupied 
under present conditions. No final decision hes yet been come to on 
the question of fares, but it has been long settled that the ''zone" 
system is to be put into operation. When the company's Bill was 
before the Parliamentary Committee it was stated that between certain 
stations —pcssibly within the City area—penny fares would be retained. 
Elaborate precautions are being taken to prevent an outb:eak of fire, 
and the lesson taught by the disaster on the electrical railway in Paris 
two years ago has been taken to heart. The whole of the alee pers consist 
of Australian hardwood, the carris g s are firepro f, and all wood on the 
station platforms is being removed and reps A granolithic. The 
platforms of the new stations from East Ham to Whitechapel are con- 
structed of stone, and the woodwork of all stopping-places from Mark. 
lane to Sloane.square has already been taken away. At South Kensing- 
ton and Earl’s Court the work is in hand. Tho electrification of the 
Metropolitan Oompany’s system having been completed, as recorded 
last week, the Inner Circle is now ready for electric operation, but as 
sufficient rolling-stook of the new type is not yet available passengers 
must weit a few weeks longer for a regular service of e'exri: traine, 
Au assurance having been given that all the old servants well be retained, 
the employés have decided to accept the amended terms of pay, but 
protest against two principles—(1) only one man in the motor - room; 
(2) the payment of Sanday labour at weekday rate, 
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Honley.—The charge for electric energy is to be reduced to 44d. per 
unit ss from April 1, 1906. 

Southport.—It is estimated that the cost of laying the local tele- 
phone wires underground will be about £25,000. 

New Marconi Station —The Canadian Government have decided 
to place a Muooni wireless telegraph station on Sable Island. It is 
expected to come into operation by Aug. 1 next. 

Eastern Telegraph Co.—The directors of the Exetern Telegraph 
Company have declared an interim dividend of 14 per cent. on the 
ordinary stock in respect of profits for the quarter ended Deo. 31, 1904. 

Whitwell.—At the annual parish meeting a long discussion took 
place on the lighting question and proposed scheme of electricity, 
ea to cost from £1,600 to £1,800. No definite resolution was 
passed. 

London Gazette.—The partnership between Ralph Gooch Tyler 
and William Evan David Duncan, carrying on business as electrical 
engineers at 20, New Bridge-street, London, has keen dissolved by 
mutual consent. 

Aberdoen.—The last report of the Gas and Electricity Committee 
shows that ia February the eleotrio works had generated 421,120 un ita, 
as against 401,729 units for the corresponding month of last year, 
which contained 29 days. 

Paddington Electricity Exhibition.—An exhibition of electrical 
appliances, organised by the Metropolitan Electrico Supply Company, 
was formally opened by the Mayor of Paddington at the Paddington 
Baths, Q 1een's-rosd, on Saturday morning. 

Agenoy.—Mr. Hilliard Stephens, A. M. I. M. E., A. M. I. E. E., of 29, 
Victoria-street, Westminster, S. W., informs us that he has severed 
his connection with Messrs. Mackenzie Bros., and has been appointed 
sole London agent to the Falkirk Iron Company. 

Pitlochry.—Oonsiderabie interest is being taken in the renewed 
propoeale for the iatroduction of the telephone to the dist iot, Forty 
subscribers have been secured, and there is reason to beli.ve that the 
trunk conneotion msy be made by the end of July. 

Pontnewydd.—The Lisnfrechfa Upper District Council have 
granted an application of Mesers. Linton Bros., builders, Newport, for 
& supply of water to enable them to carry out a contract to extend the 
5 5 : ales Electrical Power Company's station at Owmbran, at a cost 
0 200. 

Carlisle.— The underground telegraph cable to the North is now 
pract:cally completed to Oarlisle, and will be opened for public service 
shortly. The cables, which are of British manufacture, with all the 
latest improvements in telegraphy, are laid ft. below the surface of 
the ground. 

London County Counoll.—On Tuesday it was agreed t» lend the 
Battersea Borough Couacil £7,306 for electric lighting purpotes, and 
the St. Panoras Borough Council £5,570 for electric light installation 
and meters. Various notices for extensions of mains in the metro- 
politan area were asa nted t». 

Southend.—The electrical engineer in his last report states that 
during the month 12 consumers had been connected with the mains, 
with an equivalent of 618 lamps. One consumer, with 64 equivalents, 
had been disconuco:ed. There were now 46,288 lamps connected to 
the mains, and 715 consumers, 

Trowbridge.—It is reported that the attempts to fix a convenient 
day for the meeting between the Council's Electricity Supply Com- 
mittee and Messers. Ssymour, Williams, a id Oo.’s representative to 
discuss the question of expenses already incurred in connection with 
the scheme have so far proved futile. 

Long Eaton.—An enquiry has been held into the Council’s appli- 
cation for sanction to borrow £5,500 for purposes of electrio lighting. 
Mr. Frank Worrall, surveyor and elec'rc light manager, said the 
total capacity of tho existing plant was 13,600 8-3. p. lampe, snd that 
the committee were in a position to double the output. 

Cromer.—A six days’ electrical exhibition is being held in the town 
hall, Cromer. The promoters are Edmundson's Klectricity Supply 
Corporation, who, in copjanction with the Urban District Council, 
run the local electricity work. The proceeds of the exhibition will be 
handed over to the funds of the Oromer Oottage Hospital. 

Hastings.—The borough electrical engineer (Mr. Ferguson) is 
experimentiog with one of the Union Oompany's Luna arc lampe (dealt 
with in another part of this issue) for street-lighting purposes. We 
understand that Mr. Ferguson is full of oonfidence as to its advan- 
tages, one being that it takes less current than the other street lamps. 

Brighton.—A letter recently appeared in the Susser Daily News 
ce against the nuisance caused by the excessive escape of steam 

m the electricity works in North-road, Brighton, and as a practical 
result a petition of about 330 residents and ratepayers has been for- 
warded to the chairman of the Lighting Committee asking for abate- 
ment of the nuisance. 

Guildford.—The Town Oouncil sre about to borrow £2,996 for a 
water tupply for domestic consumption to the highest levels in the 
extended area. The scheme inclade: providing and fixing of alternate 
plant consisting of either electric, gas, or oil power, coupled to three- 
throw ram pumps, «qual to s capacity of 7,000 gallons per hour, 
estimated at £285. 10s, 

Macclesfield.—The Board of Trade have granted an extension of 
the provisional order for supplying the borough with elestricity at 
present held by the Corporation. The Board of Trade have intimated 
that if at Doc. 31 the Corporation are not putting their scheme into 
operation, the Board will then have to consider seriously whether they 
shall not revoke the order. 

A Telephone Curiosity.— The first tele phone erected in England 
for praotical purposes was this week disconnected at Dovizss (Wilt- 


shire). It was constructed in 1879 from a description and illustrative 
sketches of the instruments contributed by Edison to the Scientific 
American, and connected the old town hall with the residence of Mr. 
A. Cunnington, the constructor. 

Manchester.—The Special Telephones Committee of the Corpora- 
tion have decided to recommend the City Council to petition Parlia- 
ment against, as it seems to them, the undue haste with which the 
telephone agreement is proposed to be oirried through, aud to ask that 
the Oorporation representatives shall be heard before the Select Com- 
mittee to which the sgreement is to be referred. 

Wigan.—The cutting of the first sod in the preparation of land for 
the erection of & new mill by the Coppull Ring Spinning Oompsny iu 
the village of Ooppull took place «n Saturdsy. The mill will be 
110 yards in length and 110ft. in breadth, aad will be lighted by eleo- 
tricity. The cost of the erection is «s‘imated at about £90,000. The 
architects are Messrs. S:ott and Sons, of Manchester, and the con- 
tractors for the building are Messrs, Wrigley and Sons. 

Stock Exchange.—The Stock Exchange Committee have appointed 
April 5 special eettling day for Henley's (W. T.) Telegraph Works 
Company's farther issue of 5,000 ordinary shares of £5 each fully 
paid, Nos. 55,001 to 40,000, and have ordered the said securities to be 
quoted in the official list, The committee has bsen asked to allow to 
be quoted in the official list the United River Plate Telephone Com- 
pany's farther issue of 12,000 ordinary ehsres of £5 each, fally paid. 


Bristol.—A ris >luticn has been adopted to the effect that in view 
of the proposal of the Government to acquire by purchuc the under- 
taking of the National Telephone Company, it be an instructi: n to the 
Telephones Committee to consider and report to the Council ss to the 
rates charged for telephone cervice by the company in this city, and in 
other cities and towns where competition exists, aud as to the rates 
charge 1 by the competing undertakings in such other cities aud towns, 
and also to report to the Oouncil regarding the terms of purchase. 

Dundee.—The city electrical engineer, Mr. H. Richardson, has 
reported to the oommictee a new system he has devised for charging 
for elestrical energy. While bated on the maximum demand principle, 
it is d. ff :rent from the ordinary maximum demand system of charging, 
in that thecharge representing interest and deprecistion is varied with 
the maximum load of the consumer. The result is arrivo at in tables 
for the convenience of the consumer in order to show what price per 
unit he would have to pay with a given consumption ard a g'ven 
maximum demand. 

Deseido.—Last year's accounts of the electricity department have 
been completed, and the Ocuncil are this year £910 better off than 
they were last year. The electrical undertaking has proved very satis- 
factory. The working expenses were £2,370, 1s. 5d. ; interest and 
repayment charges amounted to £2,810. 88., both of which sums 
were received from the revenue. During the year 103 additional con- 
sumers were connected, which brought the total up to 620. The ocom- 
mittee are now offeriog motor power for 14d. per unit, and they are 
now just about to double their plant, which will meet the rc quirements 
for some time to come, 

Camberwell.—The Council on Wednes lay declined to accede to 
an application of the London Electric Supply Corporation for a map of 
their area prepared to be certified, because of the difficulties which 
might arise in the future in reference to the purchasing power of the 
Council. The Council e an offer of the Oounty of London Ele trie 
Supply Company. Limited, to provide a stand-by supply of electric 
bight to the Old Kent.road Baths at the rate of 34d. per unit, upon 
the underatanding that no gaslights for illamineting purposes are to 
be inetslled, except in the wash-house portion of the buildinge, but 
that pilot gas fittings are to be allowed in certain parts, 

South Africa. —The popularisiug of electric power, says the African 
World, ia going on all over South Africa in a remarkable manner 
The Durban Town Council have agreed, on the recommendation of 
the borough electrician, to reduce the tariff for electric power for 
motors to £5 por motor up to 5 h.p., and £35 per horse-power above 
that, the first 100 unite per month to be charged 21. per unit, the 
next 200 units 134. per unit, and all units above 300 to be 14d., the 
lighting tariff t> be reduced by 10 per cent, on 8d. per uuit to all who 
pay accounts within seven days of being rendered. It is also intended 
to introduce 6d. slot meters for small consumers, so that such con- 
sumers may be able to purchase light cheap, and save trouble with 
accounts and meter reading. It is intended to hold an international 
exhibition in Johannesburg in 1907. The Town Oouncil have voted 
£2,000 towards the fund in connection with the visit of the British 
Association. 

Postal Telegraphists.—The committee of the Midland centre of 
the Postal Telegraph Clerks’ Association has been in correspondence 
with Mr. Chamberlain regarding the recommendations of the Bradford 
Committee, and he has consented to receive a deputation oa the subject 
when he is ia Birmingham at Easter. In a letter to Mr. Ohamberlain, 
the secretary of the Midland centre of the Postal Telegraph Olerke’ 
Assoziation, Mr. Samuel Boden, said the increased wages could be 
granted by setting aside about 25 per cent. of the five millions of profit 
annually earned for the State by the postal workers. To this Mr. 
Chamberlain replied that he could not aimit that the profits aso: uing 
from the working of the Post Office ought to be any criterion whatever 
of the weges paid. Those profits were really made out of the business 
done by the public, and were in the nature of taxation which should 
go to the Exchequer and relieve taxation generally. Ia Mr. Ohamber- 
lain's opinion the question of wages should be treated separately on 
its own merits. An appeal has baen addressed to Mr, Austen Ohamber- 
lain, sigued by 32 telegraphiste in his constitusncy of East Worcester- 
shire, urging that when the Post Office and Telegraph Votes on the 
Civil Service Estimates are taken, he will consider the possibility of 
supporting the claims of postal servants for the adoption of the Brad- 
ford Committee's resommendations. They also ask the Chan»ellor of 
the Exchequer to receive a deputation,—The Times, 
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East Barnet Valley.—The North Metropolitan Electric Power 
Sapply Company having acquired the undert:king of the North 
Metropolitan Electrical Power Distribution Oompsny, propose to 
include the Urban District Cour cil’s district in their B Il now befcre 
Parliament, under agreement with the Oounoil. The Ocuncil have 
asked for a copy of the Bill b;'o.e giving a decision. 

Hanley.—The report for the tenth complete year of the electricity 
works shows ihit the revenue for 190d amoun's to £15,277, the 
working expenses to £8,384, leaving £6,892, making, with a balance 
of £195 from the previous year, £7,087 to be dealt with. Of this sum 
the committee recommended that 81,150 should be ap p'i d to the 
redaction of rates. The accounts have been adopted. 


Partnership —Mr. Arnold G. Hansard, consulting electrical engi- 
neer, of 55, Victoria-atreet, S. W., has recently taken into partnership 
Mr. Henry S. Watson. Mr. Wa'sop, who has taken an engineering 
degree at Cambridge, has latterly, whilst with the Biitsh Westing- 
hcuse Company, undertaken the equipment of fa tories, shipbuilding 
yards, and blast farnaces for motor driving as his special b:anch. 


Pudsey.—The Corporation have commerced layirg cables for 
electric lighting and power supply, and the cables of the South 
Yorkshire Electric Supply Company have neatly reached the centra 
of thetown. The erection of a new electric transforming s'ation has 
now beea atarted, and the application for a provisional onu for laying 
electric tramways in Pudsey i: expected to pass almost immediately. 


Boston.—A communication from the Local Government Board 
with reference to the application by the Town Council for permission 
to borrow £20 C00 for electric lightiag, making various suggestions, 
and recommending the appointment of an electrical engin er, will be 
considered by the Ela t-ic Lighting Committee next week. We under. 
stand that the Lecal Government Board recomm rd an extended 
scheme, 

Bermondsey.—The distiibutcra in the Bermcn isey-:t:e3b area are 
the most loaded, and an «xpenditure of £1,213. 185. h's teen agreed 
to for an extensiop, together with the amount of £64. 174. 51., baing 
one-fifth of the amount cf extensions to switchboard. The Finance 
Committee have been requis‘ed to present an eatima'e as to the cost 
of the whole of the feeders required in accordance with the decision 
of the Council, 

Hammersmith. —The premises of 13 additional contumers, repre- 
senting a maximum of 250 8 c.p. lamps, have been connected to the 
mains. Six consumers have been disconnected, and the present number 
of corsamers taking current from tho maias is 1,562. Tae Borough 
Council] have deciced to appropriate £3,000 cf the profits made during 
the year from the municipal el«ctii: light supply to the reduction of 
the general estimates, 

Exeter.—At the last City Council meetiog Mr. Wreford, moving 
the adoption of the report of the Electric Lighting Committee, said it 
was not propos d to employ an expert to make a further test of the 
machinery at the new ele trie light station. (We understand the test 
is to be made by the Uounci’s electrical engineer.) He adced that the 
test proposed to be made would not affect that part of the electric light 
machinery which was made by Willey and Co. 

Bradford.—One of the Corporation's electric l'ghting cables fused 
on Friday at the junction of Leeds-road and Vicar-lsn^. Thore was a 
slight explosion, but no dame ge beyonl the displacament of a few 
paving stones. Ia the course cf two or three hours a temporary 
connection with another cat l3 was established. The new engine and 
generator which have been installed at the works were sterted by Mr. 
H. Hibbert, deputy-chairman of the Electricity Committee, on the 
27th inst. 

Finobley.—The Electricity Committee have prepired the following 
budget: Estimaud revenue Supply £6,500, meters £120, public 
lighung £1,820, missellaneous £70; total, £8,510. Estimated 
expenditare—Generation £5,025, distribution £250, putlic lighting 
(attendat c» and renewals) £450, management £990, repsyment of loans 
£3,241. 17s. 6d.; total £7,955. 17s. 61. Estimated net p oft, £553. 
23. 6d. The present estimate is based on au estimated average of 
25,000 8-c. p. lamps. 

Ripon.— At- the last City Council meeting it was stated that it was 
the intention of one or two companies to apply for the powers, and, 
further, the Council had some information as to which of the com- 
panies was likely to get the powere. They were given to understand, 
however, that if the Corporation could submit a reasonable scheme, and 
would give some evidence of their determination to carry it through, 
sach a scheme wcuid receive priority of consideration, and the others 
would not have a chance. 

Edinburgh.—The Elinburgh District Lunacy Board have approved 
of a report by Messre. Buchan u Hogarih on the power.station 
machinery and electric plant for Bangour, which stated that it would 
be necessary to allow for approximately the (quivalent cf 2,497 lamps 
of 16 c.p. for the complete electric lighting of the asylum for 1,000 
pstiente, in addition to scme 38 motors for ventilating and power 
purposes throughout, representing approximately a total of 50 h. p. or 
60 b. p. The probable cost of the whole werks was estimated at about 
£15,000. 

Torquay. —À:; the last Town Council meeting the town clerk, upon 
beiog asked for information concerning the loan of £42,000 which had 
been applied for for the proposed new electric ligkt and power station, 
replied that the Local G.vernment Bosrd had required further 
information. Further than that he could say nothing at present. He 
had addiested a reply under the instructions of the mayor and the 
chairman of the Electric Lighting Oommittee, to whom this matter 
had been referred as an emergency committee. It was suggested that 
the letter from the Local Government Board should be read to the 
Council, but the mayor said he did not think it desirable. 


* Telac.”—A trade-mark stamped on an article is the best method 
of defeating attempts at imitation, as to oopy a trade-mark is a 


punishable cffenca, Messrs. J. H. Tucker and Oo., of Samson-road, 
Birmingham, have adopted this precaution asa protection to electrical 
engineers using their goods, and have regis‘e-ed the word ‘' Telac.” 
This word is cerived from the initisls of ''Tusker'a e'ectrio lighting 
accessories. The word will have an enormous cire ulation on electrical 
apparatus, and will cervo ss a security that the articles bea iag it come 
from a firm that has done much to ra'ss the standard cf electrical 
accessories, The registration of this trade-mark is referred to in cur 
advertisement columns, 

Birkdalo, — The lighting company, through their contractors, 
F. W. Smith and Oo., are fitting up a number of houses ani shops 
absolutely free of charge. The minimum charge for current has ben 
also taken (ff. Con u nes who adopt this method of ihtii g their 
premites are treated exactly as thoogh they had paid for the nttings 
cutright,the company decidiog the approximate positions of the lighte, 
so that in the event of a tensncy beiog changed the lighting positions 
will be suitable. The fittings which are supplied free a:e, we are 
informed, quite ornamental enough for all ordinary purposes, bat 
consumers are given the option «f having better fittiogs and psyirg 
the additional ccst only. 

Chester. —The Lighting Committco recently instructed the electrical 
engineer (Mr. Biitton) to make a further report on his views as to 
where a redu3tion can be made in the cost of publio ligh iog, to what 
extent it can be reduced, and the cort of ctfscting such redactions, 
Based upon the report, the Electricity Committee have made the 
following recommendations, which have been adoptei by the City 
C.uuci]: That it bs recommended to the Oouncil that (1) 23 arc 
lamps situated in Hough Green, Grosvenor-road, Nicholas. street, 
Seller-street, acd Egerton-street be lighted one day a wek only; (2) 
the unrecesssry incandescent lamps to be taken down as and wh n 
they a:e required for new districts ; (5) wheu parts can be used for 
repairs to other lemps. the three and four-way incandescent lamps be 
converted to -ampere Nernst lampe, and (4) the whcle of the public 
lamps in the city be lighted with electricity, the committee being 
authoriced to provice and lay the mains, and provide and fix the 
lamps and appliances necessary for the purpose ( au p re Nirnet 
lamps being adopted in the street, and 8 c.p. lamps in courts), at an 
estimated cost of £1,900, the total charge for public lighting to be 
reduced to a sum «qu:valent to a lamp rate of 54d. in the E (say 
£4,400).” 

Poplar.— The Ocuncil will apply for a further insta!ment of £10,000 
on account of the loan of £59,000 for exteasions and additions] plant 
approved by the O:uncil ia connection with the electricity andortaking. 
The London C.un!y Council have writiea calling attention to the 
undert: king g ven by the Po'oagh Council to jrovide for renewals 
and replacements, during the currency of the loan on the elo: trio light 
undertaking, «f any of the plant or machinery provided with the pro- 
ceeds thereof. It was pointed out that the Poplar undertaking had 
been established four years; up to March 31 last a sum cf £187,946 
had been borrowed, mostly for 42 years, and only £2,494 «t March 31 
last had been psil cff the loans. Moreover, since March 3], 1904, 
the Borough Council had borrowed a further sum of £45 000 for electric 
lighting purposes. Ia these circumstances the Finance Committee 
regard tlie creation of a reserve or renewal fuad as very desirable in 
the interests of prudent finance, and ask tka: steps will be tek n to 
form euch a fund. Ia cons: quence, it Las been decided that a deprecia- 
tion reserve fund, to reach at least £10,000—the approxia ae cost of 
one cf the large generating tete —be formed by the irausfer of £2 500 
from the present profit balance cf £6,892. 13s. 51., and by the transfer 
to the fund cf 24 per cent. of the net annual revenne, This amount, 
calculated upon present revenue, is app:oximately £400 per annum. 
A site in Glaucus.atreet is to be purchased. in view of the necessity for 
the extension cf the electricity works at an early date. 


Kingeton.— The Town Council have adopted a re pol t, ineludiog the 
following recommendat‘ons of the Lighting Committee: That Messrs, 
Nichols and Oo. be informed that the committes are prepared to place 
an electric street lamp in Gloucester-road, nesr Home: sham re ad, upon 
that firm paying £3. 18». 61., and upon their undertaking to psy 
£3. 78. 61. per annum for the current consumed ; that 12 electric 
lamps be authorised to be erected in King’s-road and Fassett.road, 
under the direction of Alderman Clarke ; that a charge of 7d. per unit 
be made for electricity consumed through penny - in- he- slot meters ; 
that a number of lamps be erectcd in other streets; that the General 
Purposes and Finance Committee be requested to obtain a loan of 
£4,000 for electric lighting purposes, such amount being a further 
portion of the a nc unt of £16,850 sanctioned by the Local Govern- 
ment Board; that the charge for electric incand«scent street lamps 
be at the rate of £3. 70. 63. per ani um per lamp, th's to include the 
cost of painting. It was explained with regard to the change in the 
charge for cuirent that this was done with the o! ject of encouraging 
p:ofitable consumers and disec uragiog those who were not. The com. 
mittee had made forecasts that the change would cost £700, and that 
those gentlemen adver:ely aifected would ot ject, and both had toen 
fulfilled. The broad result of the workirg last year had been that 
389 people paid £790 less than they would hive done had they been 
charged ut der the old scale, and that £6 people psid £136 more; 
£80. 93. 51. was psid by four people, and the remaining £55 was, 
therefore, divided among 82 persors. Several customers had thiestencd 
to leave them and go elsewhere. The Chairman said the question to 
be answered was, Shall we 8d fler anything very serious by the los 
of these gentlemen's custom '" He might asy in reply to that tł ey 
had for acme time been experimenting in street. lighting, and they had 
now got a lamp that should suit them very well. The lampe in King’s- 
road compared very favourably with the gas lamp; in the neighbour- 
hood, and his opinion, that the lighting in this road was better than 
when the gas lam p3 were in use, was confirmed by ſpei feotly indepen- 
dent ratepsyere. They also made a substantial profit ont of them. 
If they lost the custom of a gentleman who aversged 4s. por lamp per 
annum, they could earn nearly 163. per lamp for street-lighting. 
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PROVISIONAL PATENTS, 1905. 


Marcu 20. 

5182. Improvements in electric motor controllers. The Electric 
and Ordnance Accessoris Company, Limited, Robert 
Frederick Hall, and Joseph Richardson Garner, 24, Temple- 
row, Birmingham. (Oomplete specification. ) 

5814, An improved automatic accumulater charging switch. 
Hugo Hirst aad Ernest Edward Stewart, 7), Queen Victoria- 
street, London. 

5826. Improvements in brush-holders for dynameo-clectric 
generators and electromotors and other electric 
apparatus. Electromotors, Limited, and John Henderson 
Hamilton, Louisa-stiest, Openshaw, Manchester. 

5821. Improvements in mercury vapour lamps (electro-thermo- 
mercury vapour lamp). Joeeph Skwir ky, 36, Newman. 
street, Oxford street, London. 

5827. Improvements in field systems for continuous-current 
motor electric meters and/or needie instruments. 
Carl Wilhelm John Basch, 05, Chancery-lane, London. 
(Date applied for under Patents Aot, 1901 March 22, 


1807, being date of application in Germany.) (Complete 
specification. ) 
5839. Au improved contact maker for electrical ignition 


devices and like uses. George William Brindley and 
Sydney James Bale (trading as the Barnstapls Motor Oom- 
pany) and S:ephen Janes Murphy, 10, St. Gco-ge’s-creacen’, 
Liverpool. 

5834. Improvements in the windiogs of electrical machines. 
Siemens Bros. and Co., Limited, Qieen Ance’s-chamtera, 
Broadway, Westminster, London. (Sien eos S:hu :kertwerke 
G. m. b. H., Germavy.) (Oomplete specification.) 


5836. Improvements in or connected with electric glow lamps. 
Ludwig Scholvien, 37, Essex-street, Strand, London. (Date 
applied for under Patents Act, 1901, Sept. 29, 1901, 
being date of app-ication in Germany) (Oomplete specifi- 
eation.) 

8863. Improvements in electric train signals. Albert Walter 
Sullivan and William Renshaw, Palaze-chambers, West- 
minster, London.  (Oomyp'ete specification. ) 

8865. Improvements in the construction of conduits for con- 
taining electric cables and wires, and other wires, 
tubes, pipes, and the like. Walter He pworth- Collins, 17, 
Nicholas-sticet, Manchester. 

5866. Electrically-operated tubes or bulbs containing rarefied 
gus or vapour. Frenklin Wise Howorth, 47, Lincolo's- 
inn-fields, London, (The Moore Electrical Company, United 
Sta'es.) (Complete specification.) 

5882. Manufacture of lithopones by electrolysis of sulphates 
or chlorides of soda and consecutive produotion of 
caustic soda. Jean Baptiste Candau and Auguste Candau, 
65, Obancery-lane, London. 

5887. Improvements in tho eleotrolytic manufacture of copper 
wire, strip, or the like. Sherard Osborn Cowper.Coles, 
4, South-strect, Finebury, London. 


MARCH 21. 


5896. A magaetio automatic motor. Thomas Graicgsr, O.k 
Tree, Bogerstone, Mon. 

5999. Improvements in electric motors. Mather and Platt, 
Limited, Edward Hopkinson, and Jalius Firth, Salford Iron. 
works, Manchester. 

5918. Improvements in electric batteries and in electrolytic 
processes and apparatus. Chamberisin and Hookham, 
Limited, and Sydney Holmwcoi Holden, 18, Southampton - 
buildings, Ob aucery-lane, London. 

6044. Improvements in means for controlling electric circuits. 
Henry Leitner and Richard Norman Lucas, 4, South-street, 
Finsbury, London. 

5948. Improvements in or relating to incandescent lamp- 
holders. William Winstanley Strode and William Kdwin 
Halston, 111, Hation-garden, London. 


6976. Improved means for rogulating compensated series 
electric motors and generators. Tbe LElektriz:tiite- 
Act.-Ges. vormals W. Lahmeyer und Oo., 47, Liacoln's.inn. 
fields, London. (Date spplied for under Patents Act, 1901, 
April 5, 1924, being date of application in Germany.) 
(Complete specification. ) : 

50977. Improvements in connection with polyphase alternato- 
current electric machines provided with commutators. 
The Elektrizitüts-Act..Gee. vormals W. Lahmeyer und Co., 
47, Lincoln's- inn - fields, London. (Date applied for under 
Patents Act, 1901, April 15, 1904, being date of appliostion 
in Germany.) (Complete specification.) 

5978, Improvements in and relating to methods of and appa- 
ratus for synchronising dynamo-electric machines. 
The British Thomson-Houston Oompany, Limited, Hans 
Sigismund Meyer, and Paul Alphonse Mossay, 83, Cannon. 
street, Lor don. 

5979. Improvements in articles mado of granular materials, 
such az brushes for dynamo-electric machines, and 
in methods of manufacturing the same. The British 
Thomson-Houston Company, Limited. 83, Oannon-street, 
London. (General Electric Company, United States.) 

6980, Improvements in and relating to alternating-current 
dynamo-electric machines. The British Thomson- 
Houston Oompany, Limited. 85, Cannon.street, London. 
(General Electric Company, United States.) 


5981. Improvements in and relating te alternating-current 
motors. The British Thomson- Houston Company, Limited, 
83 OCaunon.street, London (The General Electric Com- 
pany, United States ) 

5982. Improvements in means for protection against short- 
cireuits. The British Thomson- Houston Company, Limited, 
83, Cannon- street, London. (General Electric Company, 
United States.) 

Improvements in and relating to dynamo - electric 
machines. The British Thomson- Houston Oompany, 
Limited, 85. Cannon-street, London. (The General Electric 
Company, United States.) (Complete specifi .ation.) 

Improvements in electrodes adapted for use in electric 
farnaces. Edgar Field Price, George Emerson Oox, and 
James Gilbert Marshall, Olun House, Sarrey-atreet, London. 
(Complete specification.) 

Marci 22. 

Au air suction contact deviee for atoppiag printing 
machines and the like by electricity. Emil Weire!, 
15, Hamilton-gardens, Sc. John's Wood, London. 

6653. Improvements connected with electric lamps for 
illuminating timepieces and for ethor uses. Jobn 
Collard Vickery, 23, Southampton-buildings, Ohancery-]ane, 
London. 

Improvements in or relating to electrio olooks. Frank 
Hope-Jores, 322, High Holborn, London. (Complete 
specification. ) 

Improvements relating te dynamo-celectric machiues, 
The Ph« ix Dynamo Manufacturing Company, Limited, 
Robert Pohl, aad Felix Pohl, 322, High Holborn, London. 

An eleetric lamp adaptor for oll, gas, or other luminant 
for motor, cycle, and other lamps. Gilbert Davenport, 
ben, Hatton - garden, London. 

Improvements in electrical meroury switches operated 
by a vehiclo passiog aleng a railway. Siemens Broe. 
and Co., Limit d, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Siemens und Halske 
Akt. Ges., Germany.) (Complete t posification.) 

6677. Improvements in and relating to apparatus for indicate 
ing when the trolley atandards of clectrically-driven 
vehicles become alive,“ and for guarding the stan- 
dards when in such a condition. Percival John Pringle, 
523, High Holborn, London. 

MAR n 23. 

Improvements in magneto-electric generaters. Thomas 
William Stainer Hutchius, 17, St. Ann's-aquare, Manchester, 

Improved means for layisg telegraph and like poles. 
John RiJdsll Brown, 55, Market-etreet, MancLester. 

Improvements in and relating to relays for telephones, 
telographoneg, and the like. Jens Herman Christensen, 
7, Suuthsmptoa-buildiogs, Chancery-lane, London. (Com: 
plete specification.) 

Improvements in oscillographs. The British Thomson: 
Houston Company, Limited. 83, Canuon-street, London. 
(Gene.al Electric Company, United States ) 

Marcu 24, 

Insulating and aold-resisting sets, comprising of all 
metallic goods used for secondary batteries be 
vitreous enamelled. A Thomas, 45, Grcsvenor-at: cet, 
Pendlebury, Mancheet>r. N 

6245. Aconmulator constructed of the pillar typo of elec. 
trodes, A. Thomas, 45, Gros veuer street, Pendlebury, 
near Manchester. 

An automatic reverse-current safety throw-over switoh 
for compound-wound traction generators.  Godírey 
Bernard Parlett and George Howard Coxon, 36, Joha-street, 
Bmethwick. 

Improvements in apparatus for regulating tho pressure 
in direct-current electric mains. William  Buchanar, 
Prince's-chamle:s, Wolverhampton. 

Improvements in imitation candles for electric light. 
Bernard Mervyn Drake, 66, Victoria-street, Westminster, 
London. 

6269. Improvements in systems of electric lighting. Henry 

Lon and Richard Norman Lucas, 4, South-stieet, Finsbury, 
ndon. 

6271. Improvements in pressel switches for electric lighting, 
George James Bonnella and Arthur Bonnel la, 40, Rosoman- 
streer, Clerkenwell, London. 

6372. Improvements in and relating to vapour electric lamps 
and the lite. British Tnomson - Houston Company, 
Limited, 85, Cannon-street, London. (General Electrics Ocm- 
pauy, United States.) 

6280. Improvements iu and relating to telegraphic trans- 
mitters. Joseph Theodor Szek, 22, Southamp‘on-buildings, 
Coancery-lane, Londen. 

8286. Improvements iu attaching insulators to tubular or like 
arms or brackets. Siemens Bros. and Co., Limited, and 
George William Perry, Birkbeck Bank-chambors, Southamp- 
ue REN Chancery-lane, London. (Complete speciti- 
cation. 

6307. A new or improved unipoiar cell and method and 
means of converting and/or transforming continuous 
currents of electricity. Robert Grisson, Norfolk House, 
Norfolk-street, Strand, London, (Complete specification. ) 


5983. 


5984. 


6067, 


6072. 


6673. 


6091. 


6176. 


6192. 


6257. 


6267. 
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6324. An electric stethoscope. 


Marca 25. 
Arthur David Evans and William 
Charles Sncok, 8, Leadenhall-street, London. 


6337, Improvements in magnetic sparking plugs for internal- 


John Arthur Torrens, 
(Complete 


combustion and other engines. 
Somerset, Coleraine, co. Londonderry, Ireland. 
specification.) 


6370. Improvements in the control of electric elevators. 


George Andrew Philip Weymouth, 7, Southampton-buildings, 
Ohancery- lone, London. (Complete specification. ) 


6376. Improvements in means for regulating variable - speed 


dgnamos. Henry Leitner and Richard Norman Lucas, 4, 
South.strcet, Finsbury, London. 

Improvements in electric switches having resistances, 
Edmund Garside, 1, Queen Victoria-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


6560. 
6646. 
7001. 


7065. 


To be published April 13. 


1904. 

Automatic electric switches. Atkinson. 

Call system for telephone stations. Ammer. 

Mercury and other vapour apparatus for converting 
and obtaining light from alternating electric currents. 
Holz. (Date applied for under International Convention, 
March 23, 1903.) 

Transmitting alternating electric current through a 
vapour for rectifying or lighting purposes. Weintraub. 
1908) ſor under International Convention, March 23, 
1905. 


7066, Alternating - urrent rectifying apparatus. Steinmetz. 
15055 applied for under International Convention, March 23, 
1903. 

7067. Means for rectifying alternating electric ourrents. 
Weintraub. (Date applied for under Inteinitional Conven- 
tion, March 25, 1903.) 

7298, Arc lamp electrodes. Fleming. (Date applied for under 
Internation Convention, March 26, 1903.) 

7299. Arc light electrodes and methods of making the same. 
Dempster. (Date applied for under International Oonventicn, 
March 26, 1903.) 

7748. Switohes for use in connection with electric lights and 
the like, Ohisholm. 

9517. Insulators for overhead electric conductors. Richard. 
sop, Heap, Heap, Bailey, Brierley, and Billington. 

10073. Electric telegraphy. Brown. 

10246. Vapour electric apparatus, Oarolan. (General Electric 
Oompany. ) 

10460. Electric switches. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

11090. Electric switches. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

11444. Dynamo-electric machines. British Thomson-Houston 
Company, Limited. (General Electric Company.) 

11545. Induction coils. Gaiffe. 

11649. Incandescent gas, acetylene, and electric arc lamps. 
Winkler, 

16985. Arc lamps. Bermudez. 

20329. Telephone systems, Young, 

22752. Method of and apparatus for transforming alternating 
currents of constant voltage and frequency into 
continuous currents of variable voltage. Faget. 

25219, Protective systems for electric distribution lines. 
Wilson. (Date applied for under International Oonvention, 
Nov, 20, 1903.) 

205608, Hertzian-wave projecting and receiving apparatus for 
locating the position of distant metal objects. 
Hülsmeyer. 

26921, Electrodes for arc lamps and method of making the 
same, Weedon. (Date applied for under International 
Oonvention, Dec. 10, 1903.) 

87003. Electric switches. Bénassy. (Date applied for under 
International Convention, Dec. 17, 1903.) 

87861, Electric accumulators, Gardiner. 

COMPANIES’ STOCK AND SHARE LIST. 
Name. pco d Last price 
Commercial and Industrial.— £ £ 

Alliance Mlecsrical Oo, 8 cent. Cum. Pref., Nos. 1-70,000 1 H, 

Aron Blectricity M. c, Oum. Pref. Shares 1-125,000 l . 7/16-17/32 

British Insulated and on Heby Cables, Ord., 1-100,000 5 — 516i 

—— 6 per cent. Pret., -100,000 - V — 55.6 
——— 44 per cent. Mortgage Debentures .............. — 101-104 
British Thomson-Houston Co., 44 per cant: lst Mort. Deb, m 
ouse Elec. and Manut., 6 inl cent, Pret., a 
ee AT S COE CC 10 Š EL 
——— per cen — . 
Brush - ectrical Bagineering, Ner a Nes. 1. 105, i. 2 . 4-3 
— Non. fon. Cam orem 5 „ -4- BH 
-a cent, 3 o took 3 æ 9295 
per cent, ind Debenture Stock a.» as ao as =e as 100 æ 19-82 


Name. A 
£ 

Oallenders Cable, Debentures ................* baba AES ar 
— c oen, Pref. ...........esssoossosocosoooosoo 8 
Crompton and obo æ 3 
— D cent, Debent ure eee eee eo o 100 
Bálson an Swan United, "A" Shares, 1-99 251 — 3 
1% A" Shares, 01-017,139 .......- b 
— — per cent. Dobent ure. — 100 
per cent. Deb. Stock, Rede... asce as — 100 
Blectric Construction, Limited, Nos. 1 to 112,100 bo 8 
7 per cent. Cumulative Prei . — 8 


per cen sens Perp. 1st Mort. Deb. ................ 100 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Bet: 100 


General 1 mpany (I; (1900), 6 5 5 Cum, Pref. .. 10 
r cent. lst Mort. Deb. Stock ................ . 100 

W. T. Heni ey's Telegraph Works N kerep S — 5 
ple 5 CCC — 5 

1 Par cent. Debent ure 100 

India Rubber, Gutta Percha, Sand Telegraph Works ...... 10 
4 per cent. Debentures.......... ecce eene en — 100 

Parker, Thos., Limited, Ordinary ....................-. — 10 
Telegraph Construction and tenance........ os es as me 12 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Oda fn 3 — 10 
——— 44 per cent. Cum. Pref. 15,000 cs... 10 
6 per cent. Cum. Second ret 15 15,0012, 500 . 10 
r cent. Debenture Stock. R ee. -, 100 
Bromley ent) Electric Light d Po Power vera (USED a € 
—— b pec omnt 1st 5 nture Stock, Red... 100 
Brompton an Terrier eree ry eee y ne 
cent. Preferenoe .................... 


Cambridge Bicntrte: dun 
Oentral Electric "y p 
Charing pcr 


@eeuaeeeneeeeeoanvrs eevee ee ee oe ee 0.0 


bende, Ltd., £10 Ord. . 
* Der cent. Guar Deb. Stock 100 
1-70,000 5 


A cent. "0090920002879 Prei MA E "x M" ^ E de 
A DIN cain, PLC Cum. Pref., 1-40,000 5 


—— 40,001-80 
—— 4 per cent. . Eed. (Prov. Der) 100 

Chelsea 5 pon ET b 
e len, sir Debentures ..... UNDIS 2 100 

City of London, Ordinar /o eee ee eren — 10 
6 per cent. Cumulative Pret. .................- — 10 


5 per cent. Debenture Stock .................. .. 100 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 100 
County c 98 10 


ondon 3 8 Supply, Ordinary T. 

D A pe "cent, Debentures Prov, Caria, Al pd. Rd. 100 
— — 4) per cent, 2nd Debentures Prov. Certa. ........ R 
b 


Bdmundsons' Electricity on, Ordinary, 1-50, 000. 
——— 6 per cent. Cum. JJ 8 ù 
~ por cent. First Mort. Deb. .......ccccccccscece 100 
Blectric Lt. & Tracta. Oo. of Aust., Ld., on »1°30,000 5 
5 per cent. 8 Stock, — á 00 
Folkestone Electric Supply, Ltd. 185 Nos. 1-10, 000. 5 
per cent. Obed 8 k, Red. 
ectricit Limited: l- 13000". 
Hove Nectrio Lighting, Limited, 0 
Isle of Wight nieo. E and per 1a. na De. Bek 6 Red. 100 
Kalgoorlie Electric Power an ng, 6 per 
NL P lehiebridge Elec. La Lid Ord: 13100 8 
ec. 
Kensington an tebridge and Notting Hill, 4 
cent. Debenture Stock Red .. Tf 
Kidderminster and Dist. Deo. anne a 1 Pref. 
London 3 Ordinary ...... Rd d 
per cen 


6 % „„ %%% „ „%% „66 „ „% „%%% ꝗ»Aw—5ͤ % % „% „% „% „% „% „ 66 „„ „6 „60 


per cent. M ee eee Red. 
Midland Electric Power Dis. r Nis, rd. 44 p c. ut Mort. Deb.. 100 
Newcastle-upon-Tyne Electric Supply, Ordinary 6 


— erence 
Notting Hill Electric Ligh . R 10 
ectric ana din -14, 14,310 8 
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Zouth MOM 
South Metropolitan Electric Light and Power Oo., Ord... 1 
per cent. Cum. Pref. .......................... 
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— — 5 tto, J ane, eT 1. 
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Eleetrie 55 
Anglo- inne,» por cen Cum. Pret., 1-360,007 / 


Permanent 6 per cent. Debenture Stock, 1888 . 100 


Auckland Elec. Trams., Ld.,5 p.c. Ist Mor. Deb. Stk., Red. 100 


Barcelona Tram ways Limited, Ord., 1-0, obo — 10 

5 per cent, Cum. Pref. Shares, 1-10,000 .........- 10 

5 per cent. Deb., Red., 1-000 .................... 100 

— 41 P aed cent. Rod. Deb Deb. Stock 100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75. 001-100, 606. 1 

——— 5 per cent. Cum. Pref. Shares, 1-50 59, 30 .......... 1 

Belfast Street e ee Ord., 1 -26,600 0 %% % „%%% „„ „%% [EE 10 
Blackpoo! and Fleetwood Tramroed .......... „10 
eee Lim., Ord., 1-75,000 . 6 
—— b per cent, Cum. Pret., Nos. 1 75,000 8 


5 per cent. Deb. Stk., Red., Prov. Te MIN; 100 
British Columbia Blectric Raliway Go., Ord, Det ...... 100 


— (JEU Ill.... „ „„ „ 6 „ „ 6 0 „ „„ „ „ 0 „ anoe e 100 

— Non. Cum. 5 per cent. Pref. .................. 10 

——— 41 per cent. 1st Mt. Debs., Nos. 1-6, 250, of £40each 40 

—— 44 per cent. Vancouver Power Deb. ............ 
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— — Db per cent. Debe benture Stock ........ 100 
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Amount Amount 
Name, paid, Last price. Name. patd. Last price. 
£ £ 
B 1920 28 Aycoes 421 Balgrano Tram. Ord., 1-100,000 - 6 ne 33-4 1 per cent orar Pref. rS ade ao me ein ees me Qo ee 10 = 94- 
—— . per cenn. Om. El., 1-40. 000 6 5i 53 Perth Elec. Tramways (W. A.) ö per cent. 1 Mrt. Deb. Sk. 100 — 1c 8 
—— 53 6 per cont, Om. Pf., I. 27, 500000 8 op 53 bé Potteries Blectric Traction, Ordin 80,001-40,000( ~a 10 94-104 
—— 5 percent. Deb. Stock, Rel.. 100 — 107-109 5 per cent. Cum, Pref., I- 0, 000 10 -10 
— Prov, Carb., all paid W 100 2, 103-106 44 per cent. Debenture Stock ...........~. 100 105-107 
Buenos Ayres Electr: Trams., Ld., 5 pt Deb. Stk., Red. 100 . 9789 South Lancashire Electric Traction and Power Company 
alcutta Pram ways, Limited, 1-102, 2; ů nn. 5 84-8 £250,000 Ordinary .. ~. ns no =e =e ao mn ao ao ao ao mo =o 1 1 
—— 44 per cent. lst Deb. Stock, Red. ................ 100 .. 100-16 £101,158 6 per cent. Preference m = a = = amm 1 1 
Cape Blectric Tramways Nos. 1-480,000 ..............— 1 lili — $597,170 44 percent. Debenture Stock... 100 p. 6. 100 p 0. 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 6 45 · bi 
t p cent. Ist Mortgage Dob. , 1-5,000(1817).... 109 . 101-104 Electric Rallways.— 
Oolomdo Biectric Tramways and Lighting, ö per cent. 1s 
Mortgage Debenture Stock, Red. . . 109 103-105 Conteal London, Ordinary -- 400 — 95% 
Cork Blectric Tramways and Lighting Co. Ordinary ..— 10 94-10 4 percent. Prei. 2222-100 = 101-103 
— per cond, Oam, Frenln1I0 = 11-18 oe D deferred .. ne n. = ao ~e =o =o K 100 = Wee 
— — per ceat. Debendures . . . 100 = 101-208 — 4 p.c. Deb, Stock (Prov. Sorips Certe., fully paid)..100 = 110-112 
Dabita United Tramways (1896), Ord., Nos. 1-60, 000 10 .— 134 144 Olsy and South London, Consolidated Ordinary... 100 ~ — 4445 
oer cent. Prel., Nos. within 1-60,000 .... 10 . 154-164 ——— per cent. Debenture Btock „ - 19 
I apoctal Tramways Oedinae j all . 18-19 e " oo LL BO oa me ae me m me ae no me me we 100 ~ TETE 
—— percent. Cam. Pre... II 1414 55 UL p *. E 100 n 
— M per Sent pen Stock .. „ 100 108-11 i r cent, Frei 1n - T in 
Le { Thanet ectric Tramwa san n š er c. » ? me 00 88 „ OF „ „ „„ „„ „„ mo „% „ amn [y 
le n est, Nos, 30,001-60,000 . . eee c c 3-34 4 per cent. Mortgage Debentures, Bed., Li. wu — — 89.101 
——~ — 4 per cent, Debenture Stock .................. 100 — 83-92 Underground Electric Railways of London, 5 per cent. 100 
Kid lermluttet and District Lighting and Traction, Pref. 5 8 8 Profit-Sharing Secured Notes m m = m ~ m= —— — 2.84 1 
Loa lo 1 Ualded Teys. (1901), 5 per cent. Cum. Pref. ...... — 10.103 Waterlooand City, Ordinary m a= = = = = = 100 BE 
—— ber conb, 1st Mt. Db. Stock, Red. ............ 100 . 98101 
Madres Bees Rin Tram Lin Det LOO 0 l.8100le. T . 1332 19/32 8 
Metropolitan Elec. Trams., Ld., Def d., 1.000, O00 1-1, 31,0165. 1 .. 15 / e ! 
isis 5 percent. Cum. Pref., 500, 001-1, O00, O00. 1 .. 1-1 1/16 3 . md 100 à 1084-1084 id 
—— — 44 percent. Deb. Stock, Red. .... ............. 100 .. 105-107 —— 6 per cent, Cum. First Pref. 2 10 12)15xd 
Milwaukee Blectric Rall and Light, 5 per cent. 30-yr. Cons. —— 6 per cent, Cum. Second Pref, e. 10 13.15 2d 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ $1,000.. 106-110 —— 6 per cent. Nou. Oum. Third Pref. — plata - = tg 5} xd 
Montreal Street Rail., Sterling 5 per ceut. (Mort.) Deb., ——— 34 per cent, Deb. Stock, Rod. 5 100 10 102 
1998. % /%rniĩvrniũninnnijnſmn. 100 .. 101-104 —— per cent. Deb. Stock, Red. .. 100 1C4-1C6 
—— — Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 . 105-105 4 per cent. Prov. Cert..............- eee é . 1924-1054 xd 
New General Traction, 6 per cent. Cam. Pref., 1-10,000 and Orieata) Telephone and Blan! rie Company = = - 14-14 
8A. I-74, 000 ù — 4-1) —— 6 per cent. Cum. Pref......................... 1 .. 13/16-15/16 
— aaa a aaa aaa aM 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Pee ha to k Accounts for past year. 
week decrease, y "en íd Cost 
. — ge — | Of 
Line. s s 2 » 5 "p per car 
F , urren z Total assengers Oar miles as- ar | Mile of mile, 
Ending 1905 1904. | Week. | year 1904. | 1905. Ending recelpts| carried. run, s'nger mile. track. 
, £C £ * * * d. d. £ d, 
Aberdeen Corporatlon........ Mar. 18 1,075 1.031 — 5| + 5.718%; 194 | 19 May 31 37,931 9,099,715 794,641 (0°98 | 13°02; 1,970 | 674 
Ayr Corporation ax ^20 195 121 25|--F 6% 8 8 „ 19| 14,169 8,201,585 376,049 103 10˙11 1,770 5 0 
Barking Corporation » 29 51 t - A 23! 133 — — — — — — — — 
Birken sead Corporation ..... „ 25 $75 976 | — l 315 | 23:55 | 235 | March 31 56,073 11,327,932 1,519,701 |1*158| 9:988, 2,3825] 61 
Birmingham Corporation ... i = 350 - - D . -- - - —- — — -— | — 
Birmingham Tramways Coo. 61 61 — — * = — — d = 
Blackburn Corporation ...... UN 9: 765 + 193) + 5,557 21 25 „„ $9| 45,914 7,742,€92 951,484 — 10 94 — | 4:59 
8hack pool Corporation ^». 4 151 312. | + 142 + 6,572 173 173 „ 51 211,168 6,169,121 784,443 1°52 | 10°8 — — 
Blackpool-Fleet wood Trams. | ,, 4» 25i 210 + 27 59 | 164 | 164 Dec. 31 32,021 2,253,981 600,757 | 3°24 12˙75 2,001 | 705 
Bolton Corporation ......... » | 1,144 1617 + 157 + 355 58 58 March 31| 94,161 19,895,436 | 2,188,020 114 | 10°% 5,766 5:89 
Bournemouth Corporatlon....| ,, 22 1,051 90 ' - 144) + 2,550. | 1015 104 — — 2E S - e 1 
Bradford Corporation Feb 25 3,555 3.50 195 | 229.75 77 41 -— — = =i = — = J T3 
Brighton Corporation ........ Mar. 26 ) 79 | + 159| + 5,3:4^ 9 74 8 4 — 10,432,508 | 1,031,928 | 1°00 | 10°10 — — 
Bristol Tramways Company „ 21. 4,457 | + 9516 — 511 514 Dec. 319 253,150 | 44,391,439 | 6,035,528 — — — — 
Burnley Corporation ....... „ 25 1,032 t8) | + 165 — 1060; 10 — — — — — — — — 
Burton Corporation » 25 53 81 + 19 — 84 — March 31), 11,574 2,556,134 282,578 | 108 | 9:81| 1,570 757 
Cardiff Corporation ......... 25 121 1.815 | + 115 +228) "ES — n a I s I. X UT d 
Carlisle Tramways Company. 25 169 $. ) Li = 283 — = Dac, 319 9,987 2,805,277 334,393 — 7°17 — — 
Central London Railway...... „ 25 7,025 | 7,280 + 9183) 6 6 „ 51 362,471 | 44,955,938 | 1,292,674@ | 1°87 | 64°87 | 58,229 | 55:60 
ity & South London Railway; „ «5, 2.8'5 5,155 | - 32 - 2,905% ^i 6g „ $1165,003a 19,069, 519 — — — — a 
Colchester Corporation ......| „ 22 176 -— » — 7 = = m = = 
Cork E. T. and L. Company . „ 25 155 + if — — „ 319 26,657 6,353,323 319,676 1:00 6°95 — | 39 
Darwen Corporation.......... „ 24 225 | 20 | 2) — 40 7.2 7-23 March 519 12,341 | 2,560,755 | 254,279 | 1-25 |11465| 1.707 | 9°36 
Dover Corporation ......... * 27 173 161 5 - 45 M „ 31 11,255 2,871,552 280,901 0 91 9:65 | 2,505 Ipse 
] Du ec — Ry.. i" oH . 102 _ 92 | + S| + 32h | 61 Dec. 319 6,234 488,905 107,144 3-88 14°09 952 17:39 
Dublin U. T., electric cars... i 735 3.52 4 63 i i3 | 
Dublin 8. District, Electric . n4 79 WA + | | -- V 46 „519 154,643 * 5,429,556 T T. = | — À 
Duadee City Tramways ..... * 22 731 102 4 I 22 22 May 15 55,874 9,084,522 752,814 0°93 11:276| 1,630 | — 
Eas5 Ham Corporation „ 25 711 610 | + 151 + 2,19! | 10°77) 10775 | March 31 34,512 | 12,950,259 807,002 655 10˙2 * — 
Glasgow Corporation „ 29 14.792 15.571 41.21 451,677h) 145 123 May 319 656,572 177,179,549 14,008,750 0°88 11:25 | 5,889 b| 740 
Gloucester Corporation AE. 262 E - 54 — — E — p W aa 
Halifax Corporation.......... „ 22 2613 2.457 + ] + 551 53 30; March 31 68,283 16,322,054 1,387,885 10 1179 2,069 8-77 
Huddersfield Corporation ½ 1,223 1.17 + 117 4 .525 35 35 „ 51 65,545 | 11,593,287 | 1,632,000 |12 9°51 | 1,873 — 
mn By arse si: ye ae] CUN ea od A M „ 51 87,707 | 21,065,999 | 2,218,696 100 | 9:49| 6,004] 50 
Ilford Corporation .......... Feb 2 515 537 | 4 J — 104 - - - — — — — a-— |)» * 
]keston Corporation ........ Mar. 2 ; 125 133 a > — — — — — = m. 2 = — te 
Kirkcaldy Corporation ..... " 22 -— — — — — — — Pe — - A E - 
Leeds Corporation * e + 555 718,052 89 81! „ 20,280,562 | 60,759,234 | 6,215,799 (1°10 1094 3,407 - 
Leicester Corporation ........| „ 29 1,990 — - » 74 — e JT = = E 
Liverpool Corporation ; Ie 10,078 9.5 - of + 4,465 | 103 103 | Dec. 319 551,484 113,057,234 11,754,858 111 | 10°73; 5,160 | 6:98 
Liverpool Overhead Railway. 9| Lost 1963.) — 72) - O69| 697 June 30 79,252 10,466,726 986,185a 1°82 18:30d| 5,10 | — a 
London County Council , 19) 1 J 10,641 71,60 7122,“ 46} 40 — — — — = T M USE 
Lowestoft Corporation ..... Feb. 29 120 12 8 — — — — a — — — — rm * 
Maidstone Corporation ......|Mar. 4? 115 — 2 — -= -— er — E = = p 
Manchester Corporation. ¿9| 12515 | 10,913 | 71,522 - 1511 — : à imd sk = oa E» 
Nelson Corporation .......... a) _ 14 + 22 1451 2} — March 31 5,200 1,420,759 171,132 8˙3 6°47 — f 9 
Newcastle-on-Tyne Corptn. T TEN 5,4 T 12 — 4) 38 25 185,027 39,715,120 4,059,807 Gal 10:94 4, 1115 
Newport (Mon.) Corporation. . Keb 1i 18 46 + 25 ] 15 — — ae a Pe — = — 
Oldham Corporation Mar, ©? 1 1 25 T 48 + 6.793 54} = = — — 
Portsmouth Corporation 25 1,691 | 1,552 | + 329 + 6,874 29 29 , 31 94,448 | 18 204,426 | 1,828,193 | 115 12˙399 — 
Reading Corporation * 9 JS t 29 ) Fi. a — -s : 
Rochdale Corporation ........ 9 aa 131 102 + 359 + 7,1 44 44 319 5,416 925,281 127,456 1°38 | 10°27 — 7 5 
Rotherham Corporation. 5, ©?) 45 _ 464 10 m — — „ 31] 20,968 4,914,479 525,840 1°02 9˙570 2,247 6:68 
Salford Corporation .. ....... „ € nr 5,009 H 3351 — — — E FS EX PE — 2 23 
Scarborough TramwaysCo.... ,, .? 70 : : 74 à i : M == aa - E 
Sheffield Corporation. ], 9f IR + 205 4 214 511 - , 25g 216,509 | 56,812,049 4,926,083 0-904 |10°428) 7,510 70 
Southampton Corvoration .. i = 78 6 4 2,621 ll 11 „ Ol 35,874 9,084,522 752,814 0946 11:436, 3,760 — 
Southend-on-Sea Corporation. eG cb í . F 1,69) 61 : B = PSA = 
Stockport Corporation ...... 7 2 549 | ＋ 13) + 8,755 115 - » = = vti n 
Sunderland Corp ration a .. .. 20 1,194 | 1,064 0 + lt 1951 18:48 31 62,506 14,848,958 | 1,433.463 101 |1046| — 6 0g 
Swindon Corpot ation . T e 151 = 21 — = << * RS 
Wallasey U.D.O 3 ivt „ & jJ *d 15 195 195 » 31 55,864 6,564,493 757,688 128 11°36; 4,10 780 
Warrington Corporation 4 | + 12 + 61 14 S as : pe: 
West Ham Corporation. „ 23 124 - — 52 . : * à z. — * 
Wolverhampton Corporation.. „ 22 123 JU + 21 à 74 — „ 319 20,878 1,263,066 117,535 | 12-006 


. Includes maintenance of 8 way and proportion of profits paid to the tramw oom les for term of unexpired lease. aTr 
Per mile of single track. o Iuolude rall and tram. d locluliae depreciation f a aaa casita ot t ira E 218 i Hall years figures 


Only eight months—expenditure includes large special items incidental to starting new department, 
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NOTES. 


New Publications.—“ Modern Electricity," by James 
Henry and K. J. Hora (London: Hodder and Stoughton. 
58). The authors have compiled, in encyclopmdic form, a 
concise and practical manual of the principles and applice- 
tions of electricity. The volume should meet with 
appreciation from students and apprentices. 


Personal.—We are informed that Mr. E. Guarini, who 
has frequently contributed information to our columns, has 
been appointed professor of electrical engineering at the 
technical school at Lima. We wish him every success in 
his new position, and hope that it will enable him to carry 
out more original work in connection with wireless tele- 
graphy, for which there may be considerable scope in South 
America. 

Personal.— We are glad to see that Lord Kelvin is 
making good progress after the operation performed upon 
him at the end of last week. The latest bulletin announces 
that the distinguished scientist is free from pain, and that 
his strength is well maintained. Several telegrams of 
enquiry as to the patient’s condition were received from 
King Edward. Everybody will join in wishing his lordship 
& speedy and complete recovery. 

American Institute. We have received a copy of 
this association's Proceedings for March, which contain 
papers on Line Construction for High-Pressure Electric 
Railroads,” by Mr. G. A. Damon; “ High-Pressure Line 
Construction for Alternating Current Railways,” by Mr. T. 
Varney; and “Track Bonding,” by Mr. C. W. Ricker. 
There are also the discussions on “ Acyclic (Homopolar) 
Dynamos,” Modern Central-Station Design,” and ‘ Tbe 
Maximum Distance to which Power can be economically 
transmitted.” 

Wireless Telegraphy.—Reports bave been current in 
the Press during the last few days to the effect that the 
Marconi Transatlantic system has been discontinued. 
According to a statement that appeared from Mr. Hall, 
the manager of the company, “long-distance” transmission 
for private messages has been suspended. It would be 
interesting to know precisely what is to be underatood 
by this, as the Post Office does not now accept any Trans- 
atlantio ethergrams. It is stated, however, that the ocean 
daily will be published as usual. 


Electric Grain Elevators —The economy from 
electric power in loading ships with grain is illustrated by 
some teats lately carried out at Geelong, Australia. With 
three machines in operation for 84 hours no less than 
5,520 bags of wheat were handled ona current consump- 
tion of 42 kilowatt-hours. At 24d. per unit the work cost 
10s., a remarkably low figure for the quantity of material 
handled. It is estimated that a ship with a capacity of 
20,000 bags of wheat can be loaded on this system for 
about £1. 15s., while if the elevation to the ship's side were 
not too great to allow of two or three bags being placed on 
the belt, the cost of energy would be brought down to little 
more than half. 

Institution Civil Engineers, France.—No. 5 of 
the Proceedings of the Soc. Ingénieures Civils de France, 
just to hand, contains papers read at the March meeting. 
One is by Mons. P. Besson, on " Radium and Radio- 
activity," which is divided into the following sections: 
preparation of radium, the distinctive characteristics of 
the various rays, their physical, chemical, and biological 
qualities, and induced radioactivity. The other paper is 
by Mons. L’Ancel, and deals with high-frequency currents 
in wireless telegraphy. The next meeting will be held on 
_April 7, when Signor Semenza will read a paper on the 


“ Hydro-Electrical Installations in Upper Italy." There 
will also be a paper by Mons. K. Sosnowski on Boilers 
and Steam-Engines at the St. Louis Exhibition." 


Pneumatic Tube Dispatch. —Aoocording toa state- 
ment made in the House of Commons last week by the 
Postmaster-General the Pneumatic Tube Dispatch Com- 
pany’s scheme does not stand much chance of seeing the 
light—if that term is permissible in the case of an essen- 
tially subterranean system—for the present. Lord Stanley 
is apparently unconvinced by the eloquent assurances of 
the company’s engineers that the scheme could be con- 
summated with a minimum of inconvenience to the public 
by means of the “cut-and-cover” method, which was 
employed in the construction of the New York underground 
railway. The scheme may, perhaps, stand in need of revision 
on certain points, as most of such schemes do, but it pro- 
mised substantial advantages, and it is therefore regrettable 
that it should not have an opportunity of being discussed in 
committee. The system has been substantially a success on 
the Continent and in the States. 

Telephone Inspection Chambers.—In the House of 
Commons last Friday Sir Thomas Dewar interrogated the 
Postmaster-General as to whether his attention had been 
called to & recent action to recover damages for personal 
injuries sustained through a gas explosion in a Regent. 
street telephone inspection chamber, and whether, having 
regard to the expression of opinion by the judge and jury, 
that the accumulation of gas in these chambers should be 
obviated by some system of ventilation, he would take 
steps to that end. In reply, Lord Stanley stated that he 
feared ventilation of the inspection chambers was imprac- 
ticable, as local authorities were not likely to consent to 
ventilating pillars being fixed in the footways, and the 
owners of private houses would not allow him to carry 
pipes up the walls. Ventilating covers could not be adopted, 
because they would not keep the cables free from mud and 
water. He proposed to lay down certain precautions to be 
observed by the General Post Office staff when opening 
manholes in which the presence of gas is suspected, but he 
did not think that, so far as the facts were known to him, 
any precautions taken by the staff would have prevented 
the recent explosion in Regent-street. 

Open-Air Telephony.— America is admittedly pro- 
gressive in matters telephonic, and the experience gained 
with the street-corner station shows that innovation to have 
amply justified itself. In all the cities and towns these 
stations are located at the corners of likely streets, and are 
stated to forma highly remunerative part of the business, 
as much as £50 per month having been collected from a 
single box. Besides this, they furnish an excellent adver- 
tisement, and the maintenance costs are light. The station 
consists simply of an ordinary private installation placed 
in a box and supported on a hollow iron post, through 
which the lines are led. No special wiring is needed. 
The Bell companies are especially enterprising in the 
matter of these boxes, which have been found of great 
utility for communicating with the fire brigade, hospitals, 
and the police. The boxes are keyless, and open 
op the handle being turned. There is a device on the 
gravity principle for payment, and the user, having called 
up the exchange and ascertained whether the desired con- 
nection can be had, deposits a coin in the slot according to 
the length of service required. It might appear as though 
the traffic would render it somewhat difficult to hear with 
an arrangement of this kind, but evidently our Trans- 
atlantic friends are not to be disturbed by such considera- 
tions. Still more surprising, these boxes, though easily 
opened, do not appear to have suffered from juvenile 
curiosity. This may be accounted for by the fact that 
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they are usually located in much-frequented places. These 
stations have the advantage over the public call offices in 
vogue here that they are accessible at any hour. 

Post Office Employes.—The terms of the scheme 
propounded by the Postmaster-General for improving the 
conditions of service of certain classes of Post Office 
employés have been announced. It will be remembered 
that Lord Stanley was unable to accept the recommenda- 
tions of the Bradford Committee, as these went beyond 
the terms of the reference. The leading feature of the 
scheme is the concession to all male telegraphiets and sort- 
ing clerks aged 25 and over of an increase of 3s. a week 
in London and 2s. 6d. in the provinces, such increase to 
cease when the recipient reaches the maximum of his scale, 
the maximum itself remaining practically as at present. 
The maximum of the class of senior telegraphiste in 
London, heretofore £160 to £190, is changed to £170 to 
£200 ; but no change is made in the corresponding class in 
he provinces, known as “clerks.” The position and 
emoluments of the female staff both in London and the 
provinces are left entirely untouched by the new scheme. 
Male and female “learners” of over two years’ service are 
given increases of pay averaging about 4s. a week, pending 
the elaboration of a scheme for improving the position of 
the class. Postmen both in London and the provinces are 
given small increases in pay and some other concessions, 
Lord Stanley’s scheme was subsequently issued as a parlia- 
mentary paper, with an explanatory memorandum by his 
lordship. From this it appears that the female employees 
are not entirely ignored, as in London and the larger pro- 
vincial towns their starting pay is to be increased by 1s. a 
week. The scheme is estimated to entail an increased 
expenditure of £224,400 for 1905-6, while in subsequent 
years the figure is expected to average about £372,300. 


Interlocking Commutator Bar.—4A new design of 
motor has recently been introduced in the States by Mr. 
James Burke, of Erie, Pa. A special feature is the inter- 
locking commutator bar (shown in the accompanying 
illustration), of which a description appears in the Electrical 
World of New York. This is claimed to ba the only 
construction which absolutely locks each bar to the bar 
adjacent to it throughout the length of the commutator, 
resulting in the perfection of commutator building and the 
prevention of irregular surface on the commatator, due to 
high and low bars and high or low mica. Such a construc- 
tion is of great importance in variable-speed motors, where 


the maximum speeds are often extremely high. Com- 
mutator troubles resulting in sparking at the brushes are 
not absent from ordinary motors, but with the usual motor 
construction they are accentuated when it comes to the 
extremely high commatator surface speeds of variable- 
speed motors. This motor is built for a speed variation of 
anything desired up to 4 to 1 as standard machines, and up 
to 6 to 1 as special machines. The entire speed change in 
all instances is produced by variation of the shunt field of 
the motors. This is accomplished by means of a drum 
controller, which also has the steps for reversing the motor, 
and which gives, when desired, the entire speed range in 
both directions. 

Over the Bridges —The voting on Mr. Whitmore's 
motion to omit the Embankment clause from the London 
County Councils Tramway Bill produced a result some- 


what uncommon at St. Stephen's, a tie division occurring. 
Mr. Whitmore's arguments were pretty much what might 
have been expected; indeed, the subject has been debated 
so much in various quarters that little scope for novelty 
remains. He contended that better means of communica- 
tion would be provided by the pending underground 
scheme, that :esthetic considerations should not be over- 
looked, and that it would, at any rate, be premature to 
sanction the proposal before the London Traffic Commis- 
sion had rendered its report. Sir F. Banbury, in seconding, 
expressed the opinion that there was no need for an 
Embankment tramway, and little or no demand for one. 
Mr. Causton was ready with statistica in favour of the Bill. 
He stated that on Friday last, between 4.15 and 8 15 p. m., 
930 persons took omnibuses over Blackíriars Bridge to join 
the trams, and that in the same time two cars left the 
terminue each minute, carrying 60 passengers apiece. That 
meant that 30,000 persons used the cars in four hours, and 
nearly the whole of them would be benefited if the tramway 
was extended over the bridge. It was no use waiting until 
the Royal Commission on London Traffic had reported, as 
that simply meant hanging the matter up indefinitely. He 
would like to see the Embankment made more useful. All 
the corporations south of the Thames, save Bermondsey, 
had petitioned Parliament in favour of the Bill. Mr. John 
Burns advocated the scheme on the ground that it would 
not only be a great convenience to the public, but would 
assist the distribution of traffic. He did not think motor 
'buses would solve the problem, as they were larger, dirtier, 
and dearer than trams. After a few further speeches a 
division was taken, when it was seen that the efforts of the 
Bill’s supporters had not been in vain, the figures being 
171 each way. The Speaker gave his casting vote in 
favour of the Noes, the effect of which is that the 
matter will go before a Select Committee preparatory to 
a final debate on the “floor of the House.” Whatever 
one’s opinion on this vexed question may be, it is as well 
that it should undergo detailed investigation in committee, 
as will now be the case. 


Electrolytic Deposition.—4An abstract of an article 
by Messrs. A. Fischer and R. J. Boddaert upon tbe elec- 
trolytic deposition of the more important metals from 
moving solutions appears in the Journal of the Chemical 
Society. The ordinary electrolytic methods of estimation 
of several metals are compared experimentally with the 
methods using rapidly rotating electrodes, in order to 
discover how far the estimation can be shortened without 
sacrifice of accuracy. Except where otherwise noted, a 
matt platinum dish was used as cathode, and a disc of 
platinum making up to 800 revolutions per minute as 
anode. The best conditions observed are as follows— 
Nickel: Cold saturated solution of ammonium oxalate, 
6 to 7 volts, 8 amperes. Time for complete precipitation, 
40 minutes, temperature 20deg. to 60deg. Zinc: Good 
results are obtained with a solution containing sodium 
acetate and acetic acid, but the most satisfactory deposit was 
obtained from a strongly alkaline solution containing a little 
potassium cyanide, Five amperes and 5 to 5 4 volts were 
used, temperature O5deg. time required 20 minutes. 
Copper : Good results are obtained with any of the usual 
solutions; with a current of 5 amperes and working at 
95deg., the precipitation is complete in from 10 to 30 
minutes, according to the quantity of metal present. It 
is advisable to add ammonia when moat of the copper is 
deposited and stop the current when the blue colour has 
disappeared. Bismuth: The metal is always deposited 
in & spongy condition, and trustworthy results cannot 
be obtained. Cadmium: Fairly ‘good results were 
obtained by using a solution acidified with sulphuric 
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acid ; with 5 amperes, 15 to 16 volts, and a 
temperature of 95deg., the metal is deposited in 10 to 
15 minutes, only the last part of it being spongy. Lead: 
The deposition of lead at the anode in the form of the 
peroxide is complete in 15 minutes at O5deg, using 
10 amperes and 3'5 volts. The precipitation is perfect. 
Silver: This metal ia deposited from the solution in 
potassium cyanide with a current of 2 amperes and 
4:5 volts at 95deg. in 10 to 15 minutes. The results are 
about 02 per cent. low. Mercury is deposited from a 
solution in nitric acid ; the temperature must not be allowed 
to rise above 45deg., otherwise mercury is volatilised. 
Using 4 amperes and 5:4 to 6 volts, the deposition is 
complete in 15 to 20 minutes. Antimony: The metal was 
used in the form of thioantimonate, polysulphides being 
removed by adding potassium cyanide. The results were, 
however, always low, especially with quinquevalent metal, 
probably owing to some of the antimony going to the 
anode in the form of a complex anion. Tin: The results 
were similar to those obtained with antimony, probably for 
the same reason. In conclusion, the construction of & stand 
which permits the anode to be rotated and which has 
suitable electrical connections is described. 


Cantor Lectures.—Mr. H. L. Webb delivered the last 
of his series of Cantor lectures at the Society of Arts on 
Monday last. He commenced by hinting that this lecture, 
unlike previous ones, might contain controversial matter, 
but that he was in the happy position of being able to say 
his say without being answered back. The efficiency of 
the telephone as regards time was discussed, and it was 
explained that a telegraph message took on an average 
one hour twenty-five minutes before the cycle of operations 
was complete, while a telephone cycle took two minutes 
forty seconds. Long-distance telephony was hardly com- 
parable with telegraphy either as regards time or cost, 
because a three minutes’ conversation was something so 
vastly different from any ordinary telegraph message ; 
rather long-distance telephony might be compared to or was 
the rival of the railway. With regard to telephonic rates, 
the early pioneers atarted wrongly in taking the telephone 
as the unit and imposing a flat rate. The lecturer 
caustically referred to comparisons made by authors and 
speakers, deeming them very loose as regards accuracy 
and mostly unwarranted, neither the flat rate nor the tele- 
phone as unit, properly considering the various items. 
making up the cost of the service rendered. The proper 
unit for charge is the message. Of course, the cost of the 
unit message varies with the prevailing conditions, and 
especially with area. A variety of methods of charging 
were mentioned to show that uniformity was atill a long 
way off; thus at one place there was a flat rate pure and 
simple, at another a flat rate + cost of building line, at 
another a flat rate + cost of instrument, at another mileage 
charges, or, again, variations whether the subscriber was 
in business, or residential, and so on. The message-rate 
system was introduced as long ago as 1880, and might be 
said to have found general favour, but, like the flat rate, 
it had many variants; thus a flat rate + a charge per 
message, a charge diminishing with length of time of con- 
tract, diminishing with extensive usage, and so on. It is 
probably best to have a minimum rate. The early common 
action was explained as a co-operative system, and here 
were introduced a number of slides showing increasing 
complexity of apparatus due to extending a single station, 
to & number of exchanges each connected with the other by 
junction lines. Another condition often overlooked was 
that in installing & system the future must be considered, 
and the necessary provision for extension duly arranged. 
Not only the future but the changes at the present required 


due provision. Instances of actual work were given—in 
one case 20,000 changes took place with a net inorease of 
only 5500 subscribers; in another, 87,500 changes were 
made for & net inorease of 37,000. Other cases were cited, 
and especially Sc. Petersburg and Tokio, where originally 
the installations were not well considered, for changes and 
future additions and accommodation to would-be sub- 
ecribers could not be given. This series of lectures con- 
cluded with a hearty and well-deserved vote of thanks to 
the lecturer. 


Alternating-Current Motor.—A patent has been 
granted in the United States to Mr. Robert Lundell for 
an improved alternating-current motor, which is described 
in the Electrical Review of New York. The invention 
relates particularly to that class of alternating-current 
motor which is furnished with a commutator and which 
may be operated from a two-wire circuit. The object of 
the invention is primarily to construct a motor which may 
be self-starting with or without load. Other objects are 
to provide a motor which may be quickly reversed from 
a distance without undue complication, which will give a 
great starting torque and a high efficiency, and which will 


operate without injurious sparking at the commutator 
under various loads and speeds. Mr. Lundell’s arrange- 
ment is based on the two principles that if a laminated 
field magnet is used in connection with an ordinary series- 
wound motor, the same may be made to run on a single- 
phase alternating-current circuit; and that an armature 
having a commutator can be made to run in an alternating- 
current field if certain coils in the said armature are short 
circuited upon themselves, though wholly disconnected 
from the primary circuit. Rotation of the partly short- 
circuited armature is effected by the secondary or the 
induced currents in the short-circuited coils. The motor 
consists of a field magnet connected with a source of 
alternating-current sapply and an armature having a 
winding, the coils of which are connected to a commutator. 
Means are provided for causing two or more adjacent coils 
of the armature winding to become traversed by currents 
from a source of supply, while the remaining sections of 
the other adjacent armature coils are subjected to the 
effects of local currents which are induced in them by the 
field magnet. 


Incandescent Lamps.—The question of a substitute 


for the expensive platinam connection between the filament 
and the leading-in wires of incandescent lamps has engaged 
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the attention of inventors from time to time, but hitherto 
without any definite result. It is claimed by Mr. J. H. 
Guest, of Brooklyn, N V., that a device, which is deseribed 
in the Electrical World, recently patented by him in the 
States provides a solution of the problem. From the 
accompanying illustration, it will be seen that a single con- 
ductor is used, one end serving as a filament terminal and 
the other for connection to the lamp base. As will be noted, 
that part of the leading-in wire which is sealed in the glass 
is stamped in such a manner as to introduce a ring into its 
length, the walls of which are highly attenuated and 
integral with the straight parts of the conductor. Since 
copper has about six times the conductivity of platinum, 
the part of the conductor which constitutes the ring can be 
made of much smaller cross-section than a platinum wire, 
and the cross-section of each side of the ring is reduced 
much more than half that of the wire itself, thus mini- 
mising the strain at heating and cooling. It is claimed that 
owing to the circular form given to the sealed-in portion, any 
strain due to expansion or contraction is not transferred 
to the integral straight portions of the conductor on either 
side. It is stated that some lamps constructed on this 
principle are still in good condition after burning over 


700 bours, Another advantage is claimed for this form of 
connection with respect to high candle-power lamps, in 
which two or more pairs of the connections may be easily 
sealed into the glass. As there are two paths for the 
current in the riog part of the conductor, and the con- 
ductivity is so much greater than that of platinum, the 
conductor used for a 16-c.p. lamp may be used for a 32-c.p. 
lamp. The outlay for material being negligible, and the 
manufacture involving a minimum of manipulation, the 
inventors claim that the cost is only a fraction of that 
attaching to the usual method appears feasible. 


Variable-Speed Motors.—The use of auxiliary non- 
sparking poles to allow of a wide range of speed with 
shunt-wound motor bas recently been referred to in our 
columns, and the subject is also dealt with in our Questions 
and Answers” column this week. We take from the 
columns of the Electrical World of New York the follow- 
ing particulars from a factory at Bayonne, N.J., which 
has been electrically equipped throughout with motors of 
this type. It is claimed that variations in speed in the 
ratio of 1 to 4 are obtained without any sparking at 
the commutator. In the test of a certain 5-h.p. motor 
witnessed in the factory by the author of the article, the 
speed was varied between 275 revolutions and 1,100 
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revolations, with a 100 per cent. overload, without any 
signs of sparking. The motor was then reversed, and the 
same results obtained without any alterations in the lead 
of the brushes. The illustrations given here show the 
efficiency of this motor for this range of speed, and also 
the efficiency curve for varying loads when run at 750 
revolutions. The curve which gives the distribution of 
magnetic flux around the armature is also interesting, and 
shows the influence of these non-sparking poles in such 
amotor. Other curves given in the article show that the 
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motor had a good speed regulation for varying loads at 
any of tbe speeds for which it was designed to run. In 
order to secure tbis, however, certain adjustments had to 
be made in the lead of the brushes, It is evident that, by 
shifting the brushes from the neutral points, the magnetism 
in the auxiliary poles may be caused to add to or subtract 
from the total flux active in producing counter E.M.F.'s 
between the main brushes, and that thereby the machine 
may be given the speed characteristics of either a compound 
or a differential- wound machine. Obviously, with a given 
setting of the brushes away from the neutral points, the 
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magnetism introduced by the suxiliary poles will be of 
relatively a greater value compared with the flux of the 
main field poles when the latter poles are weak than when 
they are strong, and that tbe compound or differential 
effect will be greater tbe higher the speed. It is found 
that, in placing the brushes for a differential effect, it is 
possible so to adjast the angle from the neutral points 
that the increase of speed with the weakest main field may 
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be mado just equal to the decrease of speed with the 
strongest main field, and that, for a certain main field 
strength, the speed is practically constant for all loads. 


Electrification of Railways —Mr. H. W. Wilson's 
paper before the Liverpool Engineering Society on the 
22nd ult. dealt in a comprehensive way with the electrifi- 
cation both of suburban and main line railways. The 
paper contains a great deal of information which has been 
published before, but this information is collected together 
in a most convenient form for comparison. A good deal is 
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published about the single-phase systems of traction which 
are now on trial both in the United States and on the 
Continent. We notice also that comparative figures of 
cost for the electrical equipment of 60 miles of inter 
urban railway are given both for the direct-current 
system and for alternating current. The figures are 
those given by Mr. Blanck before the American Insti- 
tate of Electrical Engineers, and show a saving of £395 
per mile from the use of alternating-current motors. This 
saving is attributable to reduction in the sub-station costs 
and in the weight of the conductor used for the overhead 
lioe. We notice that Mr. Wilson ealls attention to a some- 
what striking example of the waste of electrical energy con- 
sequent upon large numbers of accelerations and retarda- 
tions as exemplified in the case of the Liverpool Overhead 
Railway with the new equipment running on that line. 
The overhead railway is 6} miles long, and has 17 stations, 
averaging 620 yards apart. The time for the complete 
journey is 20'4 minutes, the average speed all through being 
19 miles an hour. A stop of 11 seconds is allowed for at 
each station. Diagrams which have been published of trial 
runs on this line show that with an acceleration of about 
alt. per second per second, only 21 per cent. of the energy 
supplied is usefully employed in driving the trains, 50 per 
cent. of the energy supplied is wasted during the period of 
braking; about 11 per cent. is lost in the motor, and 18 per 
cent. in starting resistances and other minor lorses. This 
is a somewhat striking result, and is due to no defect in the 
apparatus employed, but simply on account of the special 
eonditions which have to be met. It shows also that the 
overall efficiency of the electrification of short-distance lines, 
where large accelerations and retardations are necessary, is 
not so great as might be anticipated.” In this comparison 
we think the author is distinctly at fault in assumiog that 
because 50 per cent. of the energy supplied is wasted in 
braking, that this 50 per cent. is not useful energy. The 
figures show that 71 per cent. of the energy supplied is 
uaed for accelerating and driving the trains, and the fact 
that a large proportion of this energy is afterwards absorbed 
by the brakes is due to the character of the service, and not 
to the fact that this service is electrical. We are inclined, 
on the figures given before us, to put the overall efficiency 
of the line at 71 per cent. The conclusions arrived at by 
the author are as follows : firstly, it is exceedingly desirable 
that if, and when, the electrification of lines other than 
short local lines, is decided upon, the various railway com- 
panies should agree as to the main principles which they 
decide to follow ; secondly, methods of electrification which 
have been adopted up to the present for short local lines 
are quite unsuitable for main-line railways on the score of 
capital cost alone, apart altogether from the vital technical 
objections which could be raised; thirdly, the Board of 
Trade requirements as to the maximum voltage to be 
employed, and also a number of other points, required to 
be modified; and, fourthly, the necessity for the use of 
overhead conductors requires to be faced. 


Association of Municipal Corporations,—A large 
gathering assembled at the Guildhall on Saturday, when the 
annual meeting of this association was held. The pre- 
liminary proceedings included the re-election of Sir Albert 
K. Rollit and Sir James Woodhouse as president and vice- 
president respectively. In moving the adoption of the 
report for the past year, which was carried unanimously, 
the president stated that their membership continued to 
increase, while the accounts showed a balance on the right 
side. Then Sir Albert plunged straight into the question 
of municipal trading. Their opponents were constantly 
repeating the cry of Debt! Debt! Debt!" and seldom 
troubled to allude to the assets. These latter included not 


only actual profits in many cases, but an improvement in 
the health of the community. Profit-making, he reminded 
his audience, was not the primary purpose of a municipality, 
thougb, on tbe whole, they could show excellent results in 
this respect. It was not surprisiog, however, if young 
concerns, such as electric lighting uadertakings, failed to 
show a large profit at first. The oritics charged them with 
making inadequate allowance for reserve fund, renewale, 
repairs, depreciation, obsolescence, etc., which tempted him 
to recall Sir Edward Boyle Roche's " bull“: Why should 
we do so much for posterity, which has done so little for 
us?" We concur in the remark with which Sir Albert 
concluded this phase of the subject, that the equitable 
adjustment of such charges between the present generation 
and posterity provides a field for judicious statesmanship. 
Other points made by the president were that additional 
functions, such as education, had been imposed upon 
local authorities, while their power of raising the neces. 
sary funds was restricted by the practice of the Local 
Government Board in denying them fair terms for the 
repayment of loans. In this respect he thought the banks 
created under the Savings Banks Act might be a useful 
source of supply, besides which the fact of the money 
being used for municipal works would cause the ratepayer 
investor to take a closer interest in such affairs. He derided 
Government auditors as a panacea for the extravagance 
alleged against municipalities, but would welcome the appoint- 
ment of professional auditors, as recommended by the Royal 
Commission on Municipal Trading, whose report had been 
ignored by the Government. One thing he hoped Eoglish 
municipalities would never descend to was subservience to 
trusts and rings, such as was the case with some of the 
American corporations. The adoption of the report having 
been briefly seconded by Sir F. Powell, M P., it was agreed 
to unanimously. The meeting then addressed itself to the 
various resolutions on the agenda, which dealt with '* police 
pensions,” “elementary education,” ‘‘telephones,” and 
“trust investments.“ In connection with the last but one, 
the following resolution was proposed by A Representa- 
tive from Newport (Mon.): That the attention of the 
council be drawn to the proposed purchase of the National 
Telephone Company's undertaking by the Government, 
with a view to taking all necessary steps to safeguard the 
interest of municipalities in the matter.” The mover inti- 
mated that the wayleaves payable to municipalities, the 
matter of inter-communication, and the reduction of tariffs 
were important matters for consideration. Alderman 
Southern, of Manchester, considered that the resolution 
should go a great deal further. Some active steps should be 
taken to secure to corporations the option of undertaking the 
local telephone service. Glasgow had demonstrated how 
advantageously this could be conducted by the munici- 
pality. He advocated prompt representations to Parlia- 
ment before the agreement between the Government and 
the company came into operation “automatically.” The 
subject, he knew, was to be considered by a Select Com- 
mittee, but evidently Alderman Southern has no great 
confidence in such institutions. Besides this, he informed 
the audience that the Government's tenure of office was 
precarious, a General Election might intervene between 
now and Aug. 51, the date appointed for the agreement to 
take effect, and then, he implied, there would be little 
opportunity for the municipalities to ventilate their case. 
He thought they should at least take steps to present their 
views before the Select Committee. The original resolution 
was then submitted, and declared carried, when somebody 
discovered that Alderman Southern’s remarks were not 
precisely equivalent to seconding it. However, the Mayor 
of Cardiff came to the rescue by formally seconding the 
resolution, which was then confirmed. 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 
BY WM. CRAMP. 
(Continued from page 439.) 
Law of Double Winding Singly Re-entrant. 

A double winding which is to be singly re-entrant 
should retain a creep = 4, and yet have an odd 
number-pitch. 

Such a winding is shown in Fig. 22. The number- 
pitch chosen is 5, while the winding naturally still 
obeys the formula : 

w= prt 
y being now an odd number. 

The case is worked out for a four-pole machine so 
that w = 24. 

It is quite similar to the armature in Fig. 13, and 
has similar disadvantages, chiefly arising from the 
fact that the two windings are not independent, and 
that, therefore, a fault in one means a fault in the 
other. 


2H, 
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FIG. 22. 


We see, then, that if in the general formula we 
write m = 2, while r is an odd number, the winding 
remains duplex, but the re-entrancy is not double. This 
suggests that while the number of windings is settled 
by m, the re-entrancy is settled by the relationship 
between y and m. As we look further into it we see 
that this is indeed the case; for if a winding be, let 
us say, triplex triply re-entrant, it must be possible 
to write its formula in either of two ways: 

1. In the ordinary form— 

w= pvt 

2. Asa multiple of the ordinary form 

7e = px 3 K +2 
where K and 2 „ are the number- pitch and creep“ 
respectively of each of the simplex windings of which 
the triple winding is composed. 

If we could not have written the formula in the 
second way, we should be forced to the conclusion 
that, although it was triple as given by its “ creep,” 
it was not triplv re-entrant, because it could not be 
separated into three simplex windings; and this an 
example or two soon proves to be correct. 

Thus the re-entrancy is clearly given by the highest 
common factor of m and v, and it is useful to bear 
in mind the difference between two-circuit and 
multiple - circuit armatures in this respect; for the 
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latter we found the re-entrancy was fixed by the 
w 
highest common factor of m and -. 
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Similarly it is quite possible to have an armature 
winding guadruple yet doubly re-entrant. In this case 
we know that m will be 4, and the H.C.F. of m and 
y will be 2; such a winding might have a number- 
pitch of 22, and if it were fora six-pole machine we 
should have a choice of inductors as follows : 

w= 6 x + 2X 4 = 140, Or 
«= O X 22 — 2 X 4 = 124. 

Either of these numbers of conductors might be 
used, according to which was the more suited to the 
nearest standard armature and to the electromotive 
force equation. 

Uses of Armatures with Re-entrancy not equal to m. 

The disadvantages of windings whose re-entrancy 
is not equal to » has been referred to, and the 
question may naturally be asked, why are they then 
used? The answer is that the disadvantages are 
comparatively small, while with these armatures it is 
possible to make use of certain numbers of inductors 
otherwise impossible. 

Take the case just quoted—viz., a quadruple winding 
doubly re-entrant for which we require either 140 or 
124 inductors. The nearest number of inductors that 
we could possibly use, if the re-entrancy were quad- 
ruple (supposing the connections to be the same at 
both ends of the armature), is either 128 or 160, 
neither of which might suit the standard number of 
slots of the particular size of armature. 
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Distinctive Uses of Two-Circuit and Multiple-Circuit Windings. 

Before leaving the subject of two- circuit drum 
windings, it may be well to refer to the question of 
when they should be used in preference to multiple- 
circuit. 

This is a point which must be left very much to 
the discretion of the individual designer. Multipolar 
machines are at present becoming more and more 
the rule, as also are high voltages. In consequence, 
one would expect to see more and more of the two- 
circuit armature, and to a certain extent this anticipa- 
tion is justified. The two-circuit armature is, on the 
whole, less liable to parasitic currents, and has the 
further advantages, in the case of small currents, of 
never actually needing more than two sets of brushes, 
and of requiring fewer inductors of larger section than 
the corresponding multiple-circuit machine. 

On medium voltages it is a matter of individual 
taste: for low voltages the multiple-circuit armature 
has many obvious advantages, while for voltages of 
500 and upwards the two-circuit armature is usually 
much easier to arrange. 

Before giving a summary of the laws which govern 
two-circuit windings, we shall show how the same 
system be applied to armatures of the ring 
type. 


mav 


Two-CiRccir. Ring WINDINGS. 

By a reversal of that process used in Part J. for 
evolving from the multiple-circuit ring winding the 
corresponding multiple-circuit drum, we may now 
from these two-circuit drums evolve two methods of 
arranging corresponding two-circuit rings. 
Long-Connection Form. 

lt will be remembered that the method employed 
in the former case was that of removing the inner 
wires the placing them upon the 
outside of the Similarly, now, we may 


from ring and 


armature. 
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remove every other inductor from the outside of a 
two-circuit drum (say, Fig. 14), and let it form a 
return connection through the ring. We shall in 
this way obtain a ring armature of nine spirals 
(Fig. 23), in which the end of spiral No. 1 passes 
through the armature and is connected to the begin- 
ning of spiral No. 6, which in the old winding was 
inductor No. ri. The next connection joins the end 
of spiral No. 6 to the beginning of spiral No. 3, and 
so on round the armature until the winding naturally 
closes. The number of commutator sections, the 
position of the brushes, and the necessary number 
of these are all exactly as in Fig. 14. It will be 
noticed that the number-pitch is 5, Hie same as for 
the corresponding drum, and the number of spirals 
is odd. This type of winding is known as a long- 
connection series or two-circuit ring. It was, 
believe, invented by Prof. Perry. 
Formula for Long-Connection Two-Circuit Ring. 

The formula which fixes the number of spirals 
for such a winding will obviously be half the number 


we 
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FIG. 23. 
Thus, 


of inductors drum. 


instead. of 


of the corresponding 
w = py + 2m, 

we have s=4(py + 2m), 

or since y is not always divisible by 2, and, as has 

been shown, remains the same for the ring as for 

the drum, we may write 


+ mM, 


where s = number of spirals, and v, p, and m have 
meanings as before. 


'This formula tells us that if P is an even number 


2 
and m = 1, there will be an odd number of spirals 
on the armature; so Fig. 23, which is for a four-pole 
field, has nine spirals. 
Multiple Two-Circuit Rings. 

In the same way we may develop from Figs. 21i 
and 22 a double-wound two-cireuit ring, either singly 
or doubly re-entrant, according to the corresponding 
drum. This is a useful exercise in interchanging ring 
and drum windings, but it is not of much practical 
value, since such armatures are very seldom met 
with. The simplex form as given in Fig. 23 with 
some modifications is, however, of considerable prac- 
tical importance for reasons which we must 
investigate, 
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Advantages of the Long-Connection" Two-Circuit Ring. 

In using the word “ spiral“ for a ring armature 
of this type, and in reckoning the number-pitch, we 
must not forget that each spiral, as numbered in 
Fig. 23, might (and in nearly all cases would) con- 
sist of several turns round the core, as shown in that 
diagram at 1; so that each spiral may really consist 
of a group, just as in the drum windings we have 
shown in Fig. 20 and elsewhere that each inductor 
may consist of a group. It will be noticed in Fig. 20 
that when we have two groups on a drum armature, 
forming a coil, every turn of that coil has to proceed 
along both ends of the armature for some considerable 
distance. This necessitates a great deal of end room, 
besides not infrequently causing the close approxima- 
tion of end connections between which exists a large 
difference of potential. Now, in the ring winding of 
Fig. 23 additional turns in series and forming a spiral 
(so long as the number of commutator sections is not 
increased) do not mean any additional connections 
passing from pole to pole at the end of the armature. 
Hence the winding would seem primarily suited to 
high voltages; and this is more marked if we con- 
sider the potential differences existing between neigh- 
bouring inductors in the cases of the drum and of 
the ring respectively. 

Take as an instance of the former Fig. 14, and 
remember that each inductor adds a definite electro- 
motive force to the circuit in which it lies. Upon 
counting up we find that between two neighbour- 


ing inductors (such as 17 and 18) we have the 
full potential difference which exists between the 
brushes. This means that neighbouring inductors 


must be very carefully insulated from one another, 
the more so since, as we remember, two-circuit wind- 
ings are specially used for high-voltage machines. 
Thus between neighbouring inductors on a tramway 
generator we might easily have a potential difference 
of 600 volts. 

Turning now to the ring armature of Fig. 23, we 
notice that the maximum potential difference which 
can possibly exist between neighbouring spirals, or 
groups of spirals (such, for instance, as 1 and 2), is 
that due to three groups--viz., 1, 6, and 2. 

It is not necessary ever, upon a two-circuit. long- 
connection ring winding, to have the maximum 
potential difference which exists at the brushes, as 
a strain upon the insulation. between neighbouring 
spirals. Thus this form of ring winding is peculiarly 
suited to high-voltage work, and has been developed 
for this purpose of recent years. It is obviously both 
easier to insulate and less crowded at the ends than 
the corresponding drum. We must bear in mind, 
however (a) that all the end connections have to pass 
through the armature; (5) that a ring armature is 
never so good mechanically as a drum; and (c) that 
„former“ winding is practically out of the question. 

Since the chief advantage of these ring windings 
lies in the fact that they are easily insulated, they are 
more often used for high voltages than for heavy 


currents. This is also natural when we remember 
that the heavier the current that a given coil 
carries the more difficult is commutation; and ring 


armatures are always liable to give more trouble at 
the commutator on account of the fact that the turns 
are wrapped closely around an iron core, so that the 
self-induction per coil is considerable. This is the 
chief reason, then, why here we do not dwell at any 
length upon the various possibilities of multiplex 
two-cireuit. ring armatures. 


(To be continued.) 
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A NASCENT PROFESSION. 


It was reserved to an American to give the up-to-date 
definition of engineering as the doing for one dollar of 
something that any fool could do for two. Central-station 
engineers, of all men, show forth in their practice the value 
of this dictum, for the rivalry between stations to show the 
lowest cost per unit generated is intense. But there is a 
corollary to this definition which has not been given due 
importance. It is that the one-dollar engineer must appeal 
to a larger public than the two-dollar fool in order to pay 
his way. Profits are relative; cost of existence is not far 
from being absolute. It is astonishing, therefore, that the 
subject of advertisement in connection with electricity 
supply undertakings has been to such a large extent 
neglected in the past. The recent action of the Croydon 
Council in establishing a publicity department, and the 
organisation by the directorates of one or two of the larger 
power schemes of efficient channels of advertisement, have 
at last shown us that a new profession is in process of 
birth. 

The previous history of central-station advertising is 

conspicuous either by the absence or crudeness of method. 
Occasional electrical exhibitions were held, at which rival 
makers proceeded to revolve rival electromotors at rival 
stands, and to keep lists of prices and virtues of their wares, 
which they refused to anybody who could not show a trade 
eard. At other periods the area of supply would be 
spasmodically deluged with more or less ineffectual litera- 
ture, resulting possibly in & highly technical controversy in 
the loca] Press between the gas manager and the electrical 
engineer. Or what is known in religious circles as house- 
to-house visitation was indulged in by the corporation 
canvasser, sometimes with the lamentable result that an 
application form was filled in, and a supply promised, in a 
street where no cables were laid. To a great extent, efforts 
totally devoid of any system or economical management 
have been the rule, and the era of true commercial methods 
of selling what should certainly be regarded as a market- 
able commodity appears to have only just dawned. 
It is a bold statement, but a well- authenticated fact, that 
among the general public judicious advertising makes as 
much, if not more, for success as sterling value of goods ; 
it therefore follows that suppliers of electricity must not be 
content to rest only on the reputation for cheapness and 
steadiness that their commodity has acquired among their 
consumers, but aleo must take the proper steps to place 
before the remainder of the townsfolk the points which 
have formed the foundation of good repute. The adven- 
titious aid which novelty first gave to the electric light has 
died away ; electricity is as commonplace as gas. It therefore 
behoves the electrical engineer to push his wares in the 
same way that other business houses capture the market. 

Why, for example, should not the borough electrical engi- 
neer, or one of bis assistants, his publicity manager, keep shop! 
The Gas Light and Coke Company of London, for instance, 
have long ago realised the value of this method. A cus. 
tomer bas not to wend his way to the gasworke, or to enter 
& building like a lawyer's office in order to pay his bill. 
He (or she, for it is often the lady of the house who looks 
after the gas) pushes open the glass door of what appears 
to be an ironmongery shop and finds within a perfectly 
affable and non-technical gentleman who will sell her a 
thousand cubic feet of gas or a cooking range with the 
same breeziness that a grocers assistant pats a pound of 
butter into shape. Comparing this with the vaguely 
mysterious air of the electric works offive, with its sliding 
scale of tariffs and the utter inability of the expert in 
charge to tell the lady what she will have to pay at the 
end of a quarter if she is careful, one cannot wonder that 
gas is often regarded as a commercial success and elec- 
tricity as a scientific experiment. The only trouble is 
really that the business electric light engineer is a rara avis. 

The principle may be applied further. There has not 

et been seen, so far as we are aware, an advertisement 
in the general Press emanating from an electric supply 
company of anything like the eye-catching quality of 
those produced by the ordinary maker of jams or 
pickles. Vet it is an admitted first principle in business 


that persistent pushing of one’s wares before the 
public eye is the surest way of getting business. Why 
should electricity be out of the running! It esnnot 
afford to stand on its digaty: The method of house- to- 
house canvassing is good and effective so long as the 
advertising and executive departments work er. 
This is really the crux of the matter. Hitherto the inter- 
relation of the business and soe gle aga of the work 
has not been sufficiently recognised. e running of the 
plant has been entrusted to the trained engineer; the 
exertion of influence among the consumers has been left 
to non-technical men. The advance of the future will be 
made by men having three prime qualities: they must 
be engineers to the finger-tips, they must have an instinct 
for business, and they must be acquainted with all the ruses 
of modern advertisement in order that they may display 
their wares without obvious puffing. Their duties should 


.be specialised into a department. They should direct the 


introduction of electricity supply to whomsoever it may 
concern ; originate means to this end ; supervise advertise- 
ments, canvassing, article and letter writing ; exhibitions ; 
meet business men on their own grounds ; exert private 
influence where this is possible; and generally take the 
capabilities of the supply system on the one hand and the 
manifold needs of the consumers on the other, and mould 
them one to another. To men having a combination of 
the requisite qualities a new and lucrative profession is now 
opening out, for the reason that men of genius for this 
particular work are hard to get. 


DUNDEE POWER SUPPLY. 


The Tramway Committee of the Dundee Corporation 
have now under consideration a proposed new system of 
charging for power supply which has been devised by Mr. 
Harry Richardson, the city electrical and tramways engi- 
neer. This he terms the Equitable system of charging for 
electrical energy. Through the courtesy of Mr. Richardson 
we reproduce herewith the explanation of the system, which 
he laid before the Tramway Committee recently. his 
report on the subject, he draws attention to the fact that 
electricity supply stations have been built up tothe present 
mostly for the supply of electric light. Owing to develop- 
ments in the demand for power, the correct way to view 
the matter is to design a station and the distributing 
system for the purpose of supplying power, and then add 
such lighting as may be required. In tbis way the cost 
of power would become exceedingly low. Dealing with 
the maximum demand system, Mr. Richardson explains 
that as usually adopted it was not equitable, because it 
assumed that the standing charges for any consumer's 
maximum demand should be at the same rate per kilowatt 
independent of the magnitude of that demand. This point 
is dealt with in the explanation we print herewith. As 
regards the determination of the maximum demand, two 
optional courses are devised—either to take the rated 
power of the consumer’s motors as his maximum demand, 
or to have a special maximum demand indicator fixed. 
Mr. Richardson suggests that the choice between these 
two courses should be left to the consumer. Then if the 
consumer overworks his motors, it would be advantageous 
to him to select the first alternative. On the other hand, 
if the motors are installed with an ample margin, the 
consumer would benefit from a maximum demand indicator. 
It seems to us that it would be more fair all round to have 
a maximum demand indicator installed in every power 
installation. The minimum price proposed for power supply 
in Dandee is 24d. per unit, with reductions worked out in 
accordance with the formulæ we give below. In order to 
avoid avy misunderstanding, the results have been tabulated 
by Mr. Richardeon for a number of installations of different 
size. These will enable the consumer to see what his charge 
per unit would be for the given maximum demaud and 
current consumption. The Tramways Committee have 
had this report before them, and have had it explained by 
their engineer, but the full consideration has been deferred 
until the members have had time to digest the information 
given. Mr. Richardson's explanation reads as follows, 
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THE EQUITABLE SYSTEM OF CHARGING FOR ELECTRIC 


ENERGY. 


The cost of generating electricity is made i 
iteme, of which the following aro the most pas Preise 
mansgement, rates, interest 
on capital, insurance depreciation, ind sinking fd It is 
obvious that some of these charges are nearly proportional 
to the amount of electricity generated, while others are to a 
great extent independent of that amount. These latter are 
running 
defined as the cost of 


water, stores, wages, repairs, 


ed standing chargea, while the former are 
charges. Standing charges may be 
being ready to run; 


expense of running charges as the additional 


producing the output. Going more into detail, 


_ the standing charges consist of: (1) all the capital charges 


(interest, depreciation, sinking fund, etc.) ; (2) rates; (3 
Insurance; (4) salaries of engineer and NE a 
clerical staffs and establishment charges; (5) part of wages 
of 5 ; (6) coal necessary to keep boilers and 
pipes hot. The running charges consist of : (1) coal burnt 
to supply steam to engines (as distinguished from that 
required to make good radiation losses) ; (2) water ; (3) oil, 
waste, and stores; (4) repairs; (5) additional wages for 
men over and above these required for standing-by plant 
in readiness to run it; (6) distribution losses, due to the 
d ws leakage in cable. 
or the financial year ending April 30, 19 

number of units sold m 2,609,718." n 


The standing charges were: £16,400, or 1*5d. per unit. 
e running charges were: 7,800 „ Ad. " 


£24,200 „ 2:217d. „ 


The capacity of the station is 2,000 kw., and since there 
are 8,760 hours per annum, the plant if run continuously 
fully loaded can produce 3,000 x 8,760 units = 26,280,000. 
The cost of doing this would be: ö 


Standing charges: £17,009, or 155d. per unit. 
Running charges: 78, Oco » "44d. i 


£95.000 „„ 855d. „ 


Thus, the total cost of generating electricity depends in 
a marked degree upon the proportion which ie astuni 
output bears to the total possible output of the plant. 
Put in another way: If the plant were working all the 
year round at its full capacity, each kilowatt of the plant 
would produce 8,760 units. In the year considered, each 
kilowatt actually produced 870 unite. 


The fraction 8.700 or ‘1, is called the load fuctor. It 


is frequently expressed as a percentage, as, for instance, in 
the above case, 10 per cent. In order to generate cheaply, 
then, it is necessary that the load should be as uniform as 
possible, and in order to keep it uniform it is needful to 
attract customers who have a “long-hour” load. Under 
the present tariff such customers are discouraged, an 
excessive profit being made off them, while the customers 
who occasionally e a large demand for a short time, 
but have a small total consumption (conditions which 
demand a considerable A uera at the station generally 
standing idle) may actually be supplied at a loss to the 
corporation. 

The use electricity is "Rus to has nothing to do with its 
cost of generation, and it is quite illogical to charge 
different rates for electricity supply for lighting and power. 
The practice may, however, be justified on commercial 
grounds as a matter of policy, on account of the fact that 
motors generally give a long-hour load. But this is by no 
means always the case, and the method of chargiog is 
crude. The object of & tariff should be to make a uniform 
profit off each consumer. A change of tariff will not lead 
a consumer to constantly watch his meter and calculate the 
cheapest way of lighting his lamps. He will use the 
current as long as it is convenient for him to do so, and no 
longer. But the introduction of a sliding scale will attract 
new consumers whom it would not pay to use electricity 
under resent rates. This is the argument on which is 
based the maximum demand system of charging. Under- 
lying the whole argument is the assumption that the 
standing charges _debited to each consumer are exact! 
proportional to his maximum demand. As a direct result 


the cost per unit to a consumer depends only on his load 
factor,” and not on the total quantity consumed. 

For two consumers having the same load factor, but one 
consuming 10 units per quarter and the other 500, the cost 
per unit would be the same. Now, nothing is more certain 
than that the supply station would find it more economical 
to supply one large consumer taking 500 units per quarter 
than 50 small consumers all having the same load factor as 
the large one, taking 10 units each per quarter, and whose 
maximum demands all took place at the same time (as 
is practically the case in lighting). Io other words, the 
standing charges per kilowatt of maximum lamps tend to 
decrease as the maximum demand increases. That this is 
so can easily be seen by the following considerations : 
the cost of the electricity meter, connecting a consumer to 
mains, the clerical work involved in reading the meter and 
sending in accounts, is nearly the same for a consumer 
having a maximum demand of 4 kw. and one whose 
maximum demand is 50 kw. Now to charge the latter 
100 times as much as the former for the same thing is 
obviously unfair. But other components of the standing 
charges per kilowatt tend to decrease with increased 
maximum demand. Thus the attendance necessary on a 
20-kw. plant would suffice for a 200-kw. plant, the capital 
cost, and therefore the capital charge per kilowatt of 
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Fia. 1. Curve showing Variation of Maximum Demand and Standing 
Charges per Kilowatt at Dundee. 


engines, dynamos, etc., decreases as their size increases, 
and the radiating surface of steam-pipes per kilowatt is 
reduced with increased output in kilowatte. In all the pre- 
ceding comparisons between a small plant and a large one, 
the load factors of both have been assumed to be the same 
for clearness of argument. 

The load factor is much more important than the size 
of the plant in fixing the generating and in consequence 
the selling costs. Thus a small plant with a good load 
factor can generate cheaper than a large plant with & poor 
load factor. But the above considerations indicate that, 
independently of the load factor, the size of the plant 
affects the generating costs, and as the plant necessary for 
each consumer is fixed by his maximum demand, the price 
charged him should depend in some way on the magnitude 
of his maximum demand. Mr. Wordingham touched on 
the relation of the standing charges to the output of the 
plant as follows: The various items (of standing charges) 
enumerated are not actually proportional to the maximum 
demand in kilowatts. Many of them tend to diminish per 
kilowatt, as the size of the station increases, but they are 
all Independent of the number of hours the demand is 
kept up." 

System of Charging — Fundamental Principles.—Five 
pounds eight shillings having been found to be the average 
standing charges per kilowatt maximum demand in Dundee 
and the average maximum demand per consumer proved 
to be 1:5 kw., then it may be assumed that the true stand- 
ing charge for a maximum demand of 1:5 kw. is £5. 8s. 
per kilowatt. But the standing charge per kilowatt of 
maximum demand increases with a less and decreases with 
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& greater demand. Now, calling a = standing charges per | Multiply by c, thencz=60a5+ce, or c (ze) 60a b, then 
kilowatt in E, and b = maximum demand in kilowatts. 60ab 
Curve 1 assumes the true relation between the cost per C= „„ te ce os (4) 


kilowatt and maximum demand. Anyway, it fits the | 
equation Now, by giving z a certain value, an immediate relation 
is made between c and b. For example, fix the price at 
2d. per unit, then equation (4) gives 
c= 60 » b = 60ab 
2-7 13° 
a is got from (1), so c is easily determined for any value 
of b. 


1 1 
(a - 5) (57 1) 1, ora - 5 p.p Mid wur (1) 


Then again let c = total units consumed per quarter, 

d = load factor, e= running costs per unit in pence, <= price 
per unit in pence (profit has not been considered, as it may 
be added to the formula). Now 

_¢= 8,190 x d, there being 2,190 hours per quarter. (2) 
definition of d being | 

real generation of units per quarter 

maximum possible generation in units per quarter 


The above explanation and curves as given by Mr. 
Richardeon are worthy of careful study. As the author 
states, the form of the equation is an equitable one, but 
the actual constants in the equation have to be varied to 
suit local conditions. It seems to us that the variation 
in the standing charge with the maximum demand should 


d= t be somewhat larger than is given by Mr. Richardson's 
— 21900 constants. These have evidently been obtained from 
ae 2d 2.190 b average results with small consumers. It needs further 


experience with a considerable number of large power 
consumers on the system to ascertain how much the 


The standing charges charged to any particular demand 
atanding charge per kilowatt demanded can be reduced for 


would be £24. To this must be added the running costs 
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such consumers. Another point which needs to be borne 
in mind when considering any such scheme is the extreme 
difficulty of persuading the ordinary consumer of the 
equity of the maximum demand system of charging, unless 
he happens to be supplied at a low rate per unit by reason 
of his long-hour consumption, We wish Mr. Richardson 
every success in his attempt to reduce the price of electrical 


per unit to make up the cost (total) of c unita (plus profit 
also). The price of a unit is therefore 
g= 60ab + €, 
€ 


which gives price in pence, giving cits value in equation (2), 
then 


_ 60ab energy to power consumers in Dundee. 
* = 2,190 U d Tre 3) 
or, 27907 +e. APPLICATION OF ELECTRICITY TO INDUSTRIAL 


PURPOSES. * 
BY J. F. C. SNELL, M. I. C. E., MEMBER, 
(Concluded from page 448.) 
2. THE COMPARATIVE ADVANTAGES OF Direct CURRENT 
AND ALTERNATING POLYPHASE CURRENTS. . 


As to the merits of direct current and alternating poly- 
phase currents. The advantages of the direct current are 
variation of speed over a considerable range, without 


* Paper read before the North-East Coast Institute of Engineers 
and Shipbuilders on Feb. 24. 


From (1) the value of a may be got for any value of ö, 
and then the cost per unit for any maximum demand and 
load factor may be got at from (3). The curves 2 and 3 
accompanying show this applied to many conditions of 
varying load factors of 2 per cent., 25 per cent, 5 per 
cent, 10 per cent., 15 per cent., 20 per cent., and 50 per 
cent., and give the price per unit at these factors for any 
maximum demand from 0 to 100 kw. Taking another line 
of reasoning from the equation, 

60a b 


b= 


+e. 
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undue loss of economy and with utmost simplicity ; and in 
favour of the three-phase motor, the utmost simplicity of 
mechanical and electrical construction, the total enclosure 
of the motor, and absence of commutator and of any 
wearing parts other than the bearings, which are them- 
selves negligible. The costs and weights of motors are in 
favour of the three-phase type. The starting and stopping 
are quite as easily and as economically carried out, and 
the only objection which one can offer to the three-phase 
motor is its less easy variation in speed when compared 
with its direct-current competitor. It is true that the 
pressure of 220 volts direct current is reputed to be safer 
to persons than 220 volts alternating, but as fatalities have 
occurred in both cases, and equally, as very many people, 
like the author,. for instance, have had dozens of shock 
from both systems without harmful resulte, there is little 
to be said in favour of either one or the other in this 
respect. On the whole, therefore, the author is of opinion 
that the simple three-phase induction motor is much more 
likely to gain favour than even its quite simple direct- 
current rival. In point of efficiency, the direct-current 
motor has the advantage at present, and is probably, from 
physical reasons, likely to continue to have the advantage. 
The efficiencies of various motors of both classes are 
generally as given in the following table : 


EFFICIENCIES OF ELECTRICAL Moros. 


— Three-phase induction ——— |——— Direct-current ——-~ 
motor—220 v. motor—220 v. 
H P. of Bpee3. | Weight Ufficiency| High | Weight | Efficiency 
motor. la Ls. Per cent. speed. Lbs. Per cent. 
à 1.375 | 45 67 1,600 100 67 
4 | 1,410 80 76 1,550 150 74 
1j 1.40 | 10) 82 | 1460 | 180 78 
24 | 1,420 150 83 1,320 280 80 
33 | 1,425 210 86 1,280 565 82 
7 1,430 310 £6 1,250 560 83 
9 1,430 520 87 1,100 700 84 
11 965 760 86 950 1,100 84 
18 965 850 88 850 1.320 85 
25 965 1,050 89 760 1 570 87 
30 965 1,300 89 720 2,740 89 
45 720 1,700 90 640 3,240 91 


Particular works must, of course, require particular 
application, and as the author is able to speak quite dis- 
interestedly, he strongly advises manufacturers to pay the 
small additional expense incurred by the fees of a recog- 
nised electrical expert to advise them upon the application 
of electricity to their machines, It is lamentable to find 
(as the author has several times found) that many of the 
economies which ought to be rightly obtained by the appli- 
cation of electricity, aud by the initial expense which it 
necessarily incurs, are largely discounted by the absurd 
methods by which motors are applied to their work. In 
some cases lines of counter-shafting are retained, so as to 
group a number of sometimes quite large machines driven 
by one large motor, running often at less than half load, or, 
in other cases, fans originally running at 200 revolutions 
per minute are driven electrically at a much increased 
speed, and the necessarily increased power which the motors 
take up is a source of amazement to the manufacturer, who 
sometimes appears ignorant of the fact that as the speed 
increases, so the power required cubes. These are some 
of the practical mistakes which a professional consultant 
can and ought to be able to prevent. The adverse criticism 
which occasionally falls upon electrical driving, in the 
author’s opinion, creates a real demand for experts of this 
class at the present jancture, when the tendency is so much 
towards the adoption of electricity as the driving agent. 

The jadicious grouping of motors or application of single 
motors to special tools, and the relation of their initial 
capital cost to the general working expenses after their 
installation, is in many works a complicated problem, upon 
which it is submitted only one who has made a special 
study of such applications is competent to advise. It would 
be unfair to the general industries of the country if, when 
called upon to make the necessarily great sacrifices in 
scrapping their original methods of driving, and substituting 


a more efficient electrical motor, every care were not taken 


to adopt &t once the most economical method in outlay, 
and the most efficlent in practice afterwards. 


| approximately of the 
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3. POSITION WITH RESPECT TO THE BOARD OF TRADE 
AND THE HOME OFFICE. 

The regulations which are being imposed upon electrical 
users are somewhat confusing and complicated to the 
uninitiated, and the author thinks it will not be without 
use if he attempts to put concisely the obligations which 
users are placed under with respect to their employés by 
the regulations of the Board of Trade, and more particu. 
larly by the regulations issued under Section 79 of the 
Factory and Workshop Act, 1901, by the Home Office. A 
works skilfully changed by a competent adviser from steam 
driving to electrical driving would, necessarily, be protected 
on all these points. At the same time, the suthor does 
not wish to frighten manufacturers, and is of opinion that 
through the regulations being misunderstood many com- 
petent business men are chary of taking the step of changing 
over from one system to the other, believing that so many 
regulations imply that electricity is but an infant ” whic 
has to be tenderly nursed, whereas in reality it has quite 
reached its maturity, so far as its application to machine 
driving is concerned. The regulations which appear to 
frighten the uninitiated will become as commonplace in tha 
near future as the fencing in of belts or flywheels. There 
is no question that such regulations are both necessary and 
advisable. 

First, the question of pressure. The limit of voltage 
which is imposed by the Home Office, and also by the 
Board of Trade, is 500 volts. That is the pressure of 500 
volts between any two conductors, or 250 volts between 
any conductor and earth. The author is of opinion that 250 
volts for engine works and shipyards is a sufficiently high 
pressure to adopt. It isa matter of common knowledge, 
especially with direct current, that if there be two con- 
ductors with a difference of, say, 250 volts between them, 
one of them (the negative) in course of time becomes 
same potential as earth, due to 
dampness particularly, and to an electrical effect known 
as osmosis; and then, of course, the other becomes charged 
at a pressure which is 250 volts above the earth potential, 
and, therefore, a person touching the bare portion of such 
a conductor would obtain a shock at this pressure Such 
a shock, except under very special circumstances, 18 not in 
itself dangerous, but should there be in a shipyard, for 
instance, an electrical winch subject to all weathers, and a 
workman standing on very damp ground were to grasp tke 
naked part of the "live" cable or part of the machine, he 
would get a very severe shock which might have even fatal 
results. But if such conductors be run through an iron 
pipe, or be surrounded by a lead sheathing, which is itself 
connected at points to water-pipes, or to other efficient 
earth-plates, it is an absolute impossibility then for any 
person to obtain a shock of any kind. Now the cost cf 
running cables under these conditions is very little more 
than running them by other less thorough means, and ss 
they are protected from so rapid a depreciation as will 
occur if they are open to all kinds of weather, it really 
is more economical to make a thorough job of this cabling 
at the time of the installation. The author regrets to say 
that too little attention is given to this portion of the 
work, and would urge upon manufacturers the necessity 
in their own interests of insisting upon good materials and 
a complete metallic protection of the cables. 

Then take another portion which is operated by all 
classes of workmen—viz, the controlling switch and 
starting gear of each motor. Now, in the case of direct- 
current motors this consists of a simple switch et 
many contacts, between each of which is a resistance coil, 
which is in effect the stop-valve of an engine, and permits 
the motor to start away easily, and without undue shock 
or stress ; or in the case of a three-phase motor, the even 
simpler starting switch with its complementary auto- 
transformer, consisting of a two-way switch, on one side of 
which is connected a simple device for preventing a too big 
rush of current to the motor when starting from rest—a 
sort of by-pass valve—and which is put out of action by 
simply throwing over the switch when the motor has 
attained approximately its full speed. In both cases the 
handles of the switches should only be operative, or able to 
be touched by the workmen. The rest of the work should 
be screened by an iron shield, which should in turn be 
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metallically connected to the iron pipe containing the 
cables. This is really very simply done by merely making 
the end of the iron pipe secure to the casing containing 
the starting switch by an iron nipple. Then, too, as the 
motor contains the electrical circuit, any part of which 
may possibly, though very improbably, come into contact 
with the iron framework, it is necessary that the motor 
frame should also be connected to earth. If these three 
points be carefully observed, then it is absolately impossible 
for any employé to obtain a shock. Moreover, in case of 
a fault in a cable, the fuse controlling that motor will blow, 
on account of the circuit made with the pipe, and, tbere- 
fore, with eartb, causing a larger current to flow 
momentarily. The fault is then easily localised, and the 
machine restarted with a minimum loss of time. 

The more care, of course, requires to be taken with 
respect to the lighting of workshops and offices, and par- 
ticularly in the case of arc lamps in open yards. The 
author sees no objection in many cases to the use of over- 
head conductors, but then, of course, these will always be 
out of reach, and no harm can accrue from them. Where 
overhead conductors are used, however, it is sdvisable 
to guard against lightning strokes by fixing proper light- 
ning arresters on the main controlling switchboard, so that, 
in the event of the line being struck, the discharge will 
pass to earth without breaking down tbe insulation of any 
of the machines on circuit at tbe time. Incandescent lamps 
should be swung from light gas-barrel or one of the many 
iron tubes now to be had, which would be in metallic 
connection with earth. 

Some care is required in laying-out the cables for a 
large works, and a good deal of unnecessary money may 
be spent when such systems are not systematically and 
carefully worked out. Cables may be laid either too large, 
involving an undue capital expenditure, or too small, 
involving & too large drop in pressure. Subdivision is 
a very necessary factor, and it pays in large works to have 
a large switchboard controlling a number of individual 
circuits, each governing a group of tools. Tests ought to 
be insisted upon weekly, and the author suggests tbat a 
log book be kept, in which the daily readings of the 
meters will probably be kept, and which should also 
contain a record of the weekly tests. By this systematic 
method much annoyance may be spared the consumer, for 
weaknesses in any of the circuits are detected in time 
and put right, and consequent loss of time from machines 
lying idle will be averted. A simple testing arrangement, 
such as an ohmmeter and portable generator, costing under 
£20, will suffice, and is so simple in its application that 
an untrained boy can operate it and make the records 
necessary. 

Alternating currents of the same nominal pressure as 
direct currents have to be more carefully guarded, for 
whereas the virtual or mean voltage is, say, 250, the actual 
maximum voltage is 250 ,/2, or 552 volts; so that a 
person getting a shock from an alternating-current circuit 
of the same nominal voltage as a direct-current circuit will 
bə liable to a pressure of 40 per cent. more. Still, however, 
such liabilities can be made, and ought to be made, 
impossible, by adopting the simple expedient of a continuous 
metallic covering for all cabling, taking care to see that 
the covering is continuous, shielding the switches and 
starting gear, and earthing the motor frames. With these 
precautions there is not so much danger about an electrical 
system as there is from the belting of an ordinary counter- 
shaft. Any liability of fire is altogether removed in this 
way, providing that common-sense is exercised in guarding 
each circuit at the distributing switchboard by fuses or 
automatic cut-outs. Here, again, it is advisable to make 
these instruments “ fool-proof” by having fusible cut-outs 
supplied with stamped standardised fuses ; otherwise, if a 
motor develop: a slight earth, or is overloaded at times 
and blows the regular fuses, there is too much tendency 
to put in a piece of copper in place of a fuse, with the 
result that any safety valve, as it were, to the system is 
blanked up. 

The sooner manufacturers will agree in their own 
interests to adopt these simple precautions the better for 
the industry, and the less likely we shall be to undue 
visitations from Government officials. 


4. THE JMPORTANCE AND ECONOMY OF STANDARDISATION. 


There is only one more point to mention, but one by 
which a manufacturer starting to electrify his works can 
save a good deal of capital outlay. Wherever possible, it 
should be the aim to group the machinery and tools in 
such a way as to adopt three sizes of motor, and let us say, 
for example, 30 h.p, 15 h. p., and 5 b.p. In this way a 
spare armature for each type of motor will probably be 
found to be sufficient, and thus the capital expenditure on 
spares will be considerably reduced. It is quite true that 
a complication ensues in many cases from the variety of 
speeds at which tools have to be driven, but the author 
does not think that this is as bad as is made out, and 
in special cases, rather than instal a fourth siz3 of motor, 
he would be inclined to modify the speed through gearing 
of some kind, even at the risk of some loss in efficiency. 
Then, the starting switches, the switchboard panels, and 
instruments could be made, say, of two sizes to suit the 
three classes of motor, and thus there will be some system 
instead of the too frequent and too great variety of iustru- 
ments one sees installed. Ina system carefully laid out, 
the cables can also probably be arranged to be covered 
by two sections. The arc lamps should be, if possible, of 
the same pattern, and the resistance or choking coils in 
connection with them should be of precisely the same 
pattern. Thue a very simple and easily understood 
system will be adopted with & resultant minimum first 
cost. If continuous-current dynamos be installed, the 
adoption of the three sizes suggested can also be probably 
arranged, and the same size of carbon brush (though a 
different number of each, of course) can be utilised, and 
thus only one size and style of carbon be kept in stock. 

All electrical users having a numb:r of motors will find it 
convenient to have a small portable blower as au auxiliary, 
mounted on a trolley, and by means of which the motors 
can be thoroughly blown out from time to time. It is 
advisable, of course, to have a totally enclosed motor, 
although rather more expensive in firet cost for the same 
temperatare limit. Yet even in this case it is advisable 
occasionally to have them thoroughly blown out and freed 
from dust. One of the greatest difficulties which manu- 
facturers have is to ascertain the size of motor to attach 
to certain machines. In any case, with direct-current 
installations, it is always advisable to have the motors 
compound wound, and in cases of intermittent work, such , 
as with punching and shearing machines, as an extreme 
example, it is necessary to supplement the motor by a 
heavy flywheel. These are points, however; upon which it 
is advisable to get expert advice, and to enter into a 
discussion of the sizes of motors for various industries 
would require a paper in itself. 

The author is confident that transmission in the future 
in workshops and other factories will be almost entirely by 
electrical means, and one important point he would ask 
users to remember is the quicker rate of doing work which 
frequently resulte from the adoption of electricity. He 
would ask manufacturers to look at the cost of their power 
squarely. There are too many instances of such figures as 
4d. per horse-power hour or less being given, which, when 
analysed, are eoon proved to contain merely the cost of 
fuel and stores—not the whole of the wages, and only a 
vague idea of the repairs, with no provision for deprecia- 
tion of plant, rating, interest on capital outlay, or general 
superintendence. He knows in many works it is difficult 
to arrive at a true assessment of some of these figures. 
That we have entered an era of the almost universal adop- 
tion of electricity he is quite certain. At the same time, 
manufacturers should not hastily adopt the new method, 
but should take time in laying out their works to the most 
economical advantage. | 

The author hopes thie paper will be instrumental in 
making clear the pros and cons. for each particular user, 
and be of some assistance to non-electrical engineers who 
are contemplating the adoption of electricity. He has not 
entered upon the important question of the supply to. 
collieries, which, under the admirable rules issued by the 
special commission appointed by the Home Office, will 
render the use of electricity in mines thoroughly safe, but 


it does appear as if a very considerable economy could 
be gained especially in these cases through the adoption 
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of electrical transmission. Several important collieries are 
now installing plant, and in a short time we shall have 
reliable data upon which to work. Manufacturers are to 
be congratulated upon the manner in which they have so 
readily adopted this agent on the North-East Coast, aud 
electricity will undoubtedly, play an important part in 
the economies of the district. The recent regulations of 
the Home Office are appended to the paper, and will be 
useful to members for reference. The author also recom- 
mends the study of the report by the Commission on the 
Use of Electricity iu Mines recently iseued. The author 
is indebted to the Home Office and to H.M. Eleotrical 
Inspector of Factories for permission to use these 
references. 


ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 
(Continued from page 446.) 


On Thursday, March 30, Colonel Crompton, R. E, con- 
tinued his evidence, and stated that the promoters had not 
made sufficient allowance for depreciation and antiquation 
of plant. He did not think the promoters would get the 
results they expected from Newcastle slack. He had had 
experience of such coal, and found that it deteriorated from 
conveyance and after storage. The electricity supplied in 
Kensington and Knightebridge was procured either from 
the company’s stations or in bulk from the works in 
Wood-lane. Such works were ample for present demande, 
and could be extended to meet any expected increase. No 
economy would be secured by taking elestricity in bulk 
from a new company. 

Mr. HIGHFIELD, chief engineer to the Metropolitan 
Electric Sapply Company, gave evidence as to the reduction 
in cost due to an increase in power-factor of the load, and 
with his evidence the opposition of the companies to the 
Bill closed. 

Sir R. LITTLER, K C., stated the case for the Corporation 
of London. Two electric lighting companies had powers 
to open the streets, and the Corporation strongly objected 
to & third company having similar powers. Already the 
streets were crowded with pipes and cables for various 

and there was absolutely no room for more. The 
offer to go round and avoid main thoroughfares was of 
little avail, for there were no streets in the City that were 
not erowded during business hours. In the second place, 
as the purchasing authority the Corporation did not like 
Clause 69 in the Bill, which would give the proinoters 
power to purchase an existing undertaking without the 
consent of the local authority. If the promoters were 
successful in inducing an existing company to sell their 
undertaking, there would be nothing to prevent the 
Administrative Company from discarding the existing gene- 
ias ania from which the local supply of electricity 
was drawn. Then when the time came for the Corporation 
to exercise their right to purchase, all they would become 
possessed of would be the mains within their area, and the 
electricity would have to be taken from the new company. 
The Corporation wished to remain in the position they now 
occupied, with power to acquire the generating station 
should circumstances require it. The City had nothing to 
gain from the Bill; a cheap supply was secured by existing 
competition. Let the City be left alone and he had nothing 
more to say, or he would be content with a provision that 
the new company should not come in without the consent 
of the Corporation. 

Lord R. Crcit, K. C., called evidence in support of the 
petitions of 15 metropolitan local authorities, including those 
of Battersea, Bermondsey, Fulham, Hammersmith, Hamp- 
stead, Poplar, St. Marylebone, St. Pancras, Shoreditch, 
Stoke Newington, Woolwich, Camberwell, Deptford, 
Lewisham, and Isleworth. 

Mr. PHILLIP Dawson, of the firm of Messrs. Kincaid, 
Waller, Manville, and Dawson, submitted a number of 
tables compiled by himself giving particulars of the con- 
dition and capacity of the existing generating stations in 
the various districts. From these he showed how the costs 
of uction decreased with the increase both of the load 
factor and the output. The average load factor for these 


stations was about 12 per cent. He did not believe that 
the promoters would get a 35 per cent. load factor, as 
neither the tramways nor rsilways were likely to take a 
supply from them, He considered that the railway com- 
panies could generate as cheaply as the promoters and save 
the cost of distribution. If the local authorities got a 
35 per cent. load factor, they could supply as cheaply as the 
promoters. Under crose-examination, Mr. Dawson admitted 
that the capital cost of many of the stations in his table 
was high, and that this would affect the cost of the supply. 

Mr. C. H. WoRDINGHAM gave his opinion, after examina- 
tion of the generating stations of the borough councils, 
that they were well equipped, had ample means for exten- 
sion, and were, in fact, actually doing what the promoters 
proposed to do in the way of cheap supply of power. The 
advantages claimed from the placing of the proposed 
generating stations on the riverside were already realised 
in four of the stations he had inspected. The other 
advantages claimed from the use of large generating unite 
and the supply of large users could be also secured by the 
present undertakers. He apprehended trouble from the 
ring mains, where breakdowns would be extremely serious. 
He had had experience of the damage done by short-circuits 
on mains carrying large power, and did not think automatic 
devices would satisfactorily guard against such damage. 

On Friday, March 31, Mr. C. H. Wordingham, croas- 
examined, said that steam-turbines, like other machinery, 
were liable to be superseded, but local authorities should 
take the risk of that and allow for depreciation. Within 
certain limita the cost of production decreased with the 
increase of the size of turbines. He would not admit that 
mains were less liable to depreciation than plant. He bad 
had to take up practically the whole of a large system of 
rubber cables laid in pipes after five years. He was averse to 
very large generating stations under the conditions prevail- 
iog in London. In reply to questions from the committee, 
the witness said the crowded state of the ground under the 
streets presented great difficulties, but not impossibilities. 
The danger which might result from a fault in the “ring” 
main he illustrated by an account of a serious explosion 
that occurred in Manchester two years ago. There was a 
small fault in the main—a far less powerful main than the 
proposed “ring ”—an inflammable gas was generated from 
the covering of the cables, snd tbis exploded and caused 
much destruction of property. 

Mr. G. BELL, electrical eogineer to the Hammersmith 
Council, submitted extracts from the accounts to show that 
the Council carried on their electrical undertaking at a 
profit and met the local demand for power at 1:07d. per 
unit. They had expectation of increased demands for 
traction purposes. The power load at Hammersmith took 
51 per cent. of their total output. 

Mr. S. BAYNES, electrical engineer for St. Pancras, gave 
similar evidence as affecting that borough. 

Mr. P. V. MacManon, electrical engineer to the City 
and South London Railway, stated that the controllers of 
that line would not take electricity from the proposed 
company or from any other, the possession of a generating 
station of their own being the heart of their system. 

Mr. FREEMAN, addressiog the committee on behalf of 
the borough councils, argued that if the Bill were passed 
his clients would be prevented from supplying electricity 
for power, a source of profit in view of which they had 
constructed works at great expense. If they had been 
guilty of neglect in meeting demands for eleotricity, if they 
charged unreasonable prices, or if their supply were bad, 
he could understand acceptance of the new scheme. But 
even the promoters made no such allegations against them, 
and there was absolutely no reason why they should be 
penalised, as they would be if the Bill became law. No 
one could deny that there was very strong financial support 
behind the Bill. That financial strength might be used to 
ruin competitors by selling electricity helow cost price, 
after which consumers would be at the mercy of the 
successful undertaking. 

The case for the city of Westminster was then heard. 
The chief evidence given by the town clerk and the city 
engineer dealt with the purchase clause, and with the 
nuisance caused by the opsning up of the streets by another 


company. 
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Mr. CowARr, representing the London County Council, 
said that body offered the most strenuous opposition to 
the Bill. The Council bad lent more than £4,500,000 to 
local authorities in the Metropolis for establishing electrical 
undertakings, but the security for repayment of the money 
would be endangered if the scheme before the committee 
were sanctioned. Moreover, the County Council itself 
desired one of the powers sought by the promoters—that 
of buying out existing electrical undertakings. 
On Monday, April 3, a statement was submitted by 
counsel for the promoters, showing in tabnlar form the 
Power Acts now in existence and the extent to which com- 
panies competed with local authorities in different parts of 
the country. Upon this a discussion took place on the 
circumstances and conditions in which areas of urban 
districts were included in or excluded from the powers 
conferred upon promoting companies. In most cases local 
areas were excluded after petitions from borough councils, 
but there were precedents in either direction, exclusion and 
inclusion. Where the consent of a local authority was 
required, such consent did not extend to electricity supplied 
for power purposes at a point outside the borough to 
railway, tramway, dock, and canal companies. 
Mr. W. TAPPER, electrical engineer to the Stepney 
Borough Council, said that last year for private lighting 
the average price had been 2°75d. per unit, for public 
lighting the cost had been 1:56d., and the charge for power 
purposes 120d. The Council required further land for a 
new generating station, but he was not prepared to say that 
it would be more advantageous to take a supply in bulk 
from the proposed company than to incur the additional 
eapital expenditure. The Council did not supply the docks 
within their borougb, but informal negotiations had been 
opened in reference to a supply to the London Docks Com- 
pany. He was sure tbat the Council would be able to con- 
tinue to supply electricity for power purposes at the flat 
rate of 1d. per unit. The new generating station would 
cost about £260 000. 
Mr. W. BULLOCK, electrical engineer to West Ham, 
explained the condition of the undertaking in that borough. 
This year it was estimated that three million unite, or 50 
per cent. of the total output, would be sold for power 
purposes. He believed they could supply power consumers 
at less than 1d. per unit. They had the option to buy in 
bulk from the Charing Cross and City Company upon 
agreed terms, but did not at present contemplate taking 
such a supply. 
On Tuesday and Wednesday, April 4 and 5, the indi- 
vidual cases of other local authorities were beard in 
Opposition to the promoters’ scheme. Thus, the Councils 
of East Ham, Hackney, Southwark, Ilford, Gravesend, 
Dartford, Wimbledon, Bexley, Barking, Islington, and 
Croydon were all represented and offered evidence. This 
usually took the form of a review of the progress of the 
municipal undertaking and a statement as to the charges 
made for power supply. There was thus a considerable 
amount of similar evidence offered, which, by its weight, 
msy convince the committee. The arguments of the many 
counsel employed were to the effect that eack authority 
was doing what the promoters wished to have powers to do, 
and tbat if the Bill were passed the competition would be 
an unfair one. They urged that the company would 
secure all the large power and light consumers, and in this 
way reduce the value of the local undertaking. The 
decreased load would then make the local supply 
unremunerative, which might result in the undertaking 
being bought up by the promoters. Then it was argued 
that the prices would be raised. 
Mr. PHILLIP Dawson, recalled, gave the result of a 
calculation be had made of the cost of laying two mains 
from the contemplated generating station to Gravesend 
and Dartford. The capital cost of two mains to Gravesend 

would be £38 000, and the cost of a transforming station 
would be £4,000 more. The 20 per. cent. on the outlay, 
which had to be guaranteed by the local authority, would 
work out at £8,436 as against £4,759, the total cost of 

roduction last year with their own generating station. 

he Dartford mains would not cost so much, but here, 
again, the 20 per cent. cbarge was equal to more than the 
present cost of production, | 
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The excellent paper read by Mr. W. B. Mountain, 
M. I.E E, on the 28 ch vlt. before the Manchester Section 
of the Institution, is one which cannot well be condensed, 
owing to the extremely wide range covered. The paper 
was illustrated by diagrams and lantern slides numbering 
over 70, which would need to be reproduced if the paper 
were to be given in full. We propose, therefore, to content 
ourselves with a very brief résumé of the paper and of the 
discussion. In the first place, Mr. Mountain devoted 
himself to wbat bad been done in the adoption of elec- 
trical driving in mines and collieries, rather than to what 
was to be in the future. He dealt with the parliamentary 
enquiry on the subject, and also with the rules recently 
issued as to the same, which allow of the introduction of 
high voltage into a considerable portion of a colliery. In 
discussing the advantages of the different systeme, three- 
phase and direct-current, Mr. Mountain concluded that a 
combination of the two was likely to be of the moat 
advantage. For this purpose double-current generators 
could be used, or, for larger plant, three-phase currents 
might be generated, and a certain proportion of the output 
converted into low-tension direct current. In dealing with 
the various portions of colliery and mining equipments, 
great stress was laid on every part being of the best possible 
ty pe, in view of past experience in mining work. The latter 
portion of the paper, which was profusely illustrated, showed 
those present at the meetiog what had been done in the 
various departments of mining as regards electrical driving. 
Thus, electrical winding gear, electrical pumps of various 
types, and electrical ventilation were all treated on more or 
less fully. On electric coal-cutting a great deal of informa- 
tion was given, and some excellent results obtained with 
the “ Pickquick ” electric coal-cutter were quoted. Thus, 
one of these machines, manufactured by Messrs. Mavor and 
Coulson, actually cut 25,535 tons of coal in 1904. It 
worked regularly for five nights per week, and the repairs 
came out under £1 for the year. On the subject of rock 
and coal drilling, the electric drill is in strong competition 
with the compreesed-air drill. While the costs with the 
electric drills are considerably lower than with those drivsn 
with compressed air, the latter is still largely employed, owing 
partly to the objection to taking electricity up to the work- 
ing face. In such cases, considerable saving is secured if 
the compressed-air drills at the face are supplied from small 
electrically-driven air-compressors near at band. Lastly, 
Mr. Mountain dealt with electric traction, for which he 
considered there was a still a large field in the mines in 
this country. The lists given at the end of the paper are 
specially interesting, as showing the advantages of the 
electrical working. Actual figures are given in a number 
of cases of the annual saving which has been secured. 
Other schedules give the essential details of some of the 
most prominent British installations in mines, while the 
third gives the same information for a number of mines on 
the Continent. The figures as to electric winding gears and 
electric coal-cutters complete a paper which will be highly 
appreciated by all colliery engineers. 

The following is a résumé of the discussion on the above 
paper : 

Mr. C. D. Tarte, the chairman, welcomed the paper as deal - 
ing with a subject without which no electrical engineering 
8 ciety's syllabus was now complete. 

Mr. A. H. GIBBINOs referred to the difficulty of finding a list 
of collieries with electrical installations. Nothing appeared to 
be published of a complete nature. He hoped Mr. Mountain 
would give details of power required to work the apparatus 
illustrated. He pointed out some obvious misprints in the 
proofs distributed. Ia his opinion the recent papers read before 
other branches of the Institution, and before the Civils, were 
not so complete as they might have been. er E 

Mr. G. Prerce thought that a number of niiniag engineers 
still required educating up to the advantages of electrical work- 
ing, and that harm had been done to its good name by some 
badly executed j bs, fur which defective supervision was chiefly 
to blame. Trouble also arose when unskilled men were 
employed to run the electrical plant. As regards safety : he 
agreed with the views recently expressed that high tension was 
really safer than low tension in practice, as the miners were 
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more respectful in their dealings with cables and apparatus 
working at high potentials ; and in the half-naked and per- 
spiring state of the miners a low-tension shock was just as 
-likely to damage as high-tension. There was not much of a 
demand for rubber-insulated cables as mains now, as bitumen 
and paper lead-covered were becoming popular on account of 
their cheapness. Bitumen insulated cables were, in his opinion, 
the more satisfactory of the two classes for low-tension mains, 
,on account of lightness and waterproof qualities without lead 
sheathing ; also, the ends were more simply insulated. They 
were not so suitable for high tension, however, as in the 
multiple-conductor cables used on alternating currents there was. 
a chance of the conductor decentralising through the bitumen ; 
although a layer of paper next to the conductor would minimise 
that, such as in the paper leadless cables now on the market. 
For use with coal-cutters and motor connections rubber was 
still the beat on account of ita flexibility, but such leads should 
be suitably protected against the severe usage they had to 
experience, and he believed that leather braiding, although 
dearer in first cost, would prove the beat form of protection. 
Some mining engineers preferred their cables to hang free from 
the surface to the pit bottom, and such an arrangement was in 
successful use. He preferred cleats for deep shafts, however, 
but care should be taken that no projections were left for dust, 
e:c., to lodge, or for falling bodies to damage. In the workings 
cables were beat suspended from the props or walls by leather 
clips, preferably one cable on each side of the road on con- 
tinuous-current circuits. Although the Board of Trade rules 
mention wire armour for protection, he recommended a fibrous 


braiding as less likely to damage the cible itself when heavy | 
weights were dropped on it, and he pointed out the danger to 


be anticipated from a wire armour rendered alive by being 
forced through the insulation on to the conductor in a pit where 
earthing was impossible and where men came in contact with 
the armour. 

Mr. WIIIIs accentuated the huge strains that colliery motors 
were subjected to, so that in some cases keyways were stripped 
and shafts had broken off close to the motor. With hauling 
gear, if a truck full of coal went off the line the motor was 
expected to drag it back on the rails: For such work an 
elastic gear was required, such as ropes or belts, and direct- 
current machines stood up to the work better than polyphase. 

. Mr. A. G. Coorkx instanced some early electric experiences 
in mining work, when enclosed motors were first used, and 
liquid starters were tried. 
. Mr. J. D. Bare mentioned that the bad water to be met 
with was more ipjurious to ram pumps than to the centrifugal 
type, and stated that a Mather and Platt centrifugal tested to 
65 per cent. efficiency. He instanced a total cost of 54d. per 
unit at a colliery where the load factor was, singularly enough, 
54 per cent. He related the amusing history of an electrical 
coal-cutting machine, that spent more time at the photographer's 
and repair shop than in duing work during the period of its 
useful life. 

Mr. A. C. Cormack recommended continuous current for 
general use as more adaptable to pumping where sumps were 
so shallow, etc., as to make a too variable load for three-phase 
machines. 

Mr. Mounraty, in reply, agreed that it was difficult to get 
details of electrical work in mines, but understood that fuller 
data were being made now. As regards burying cables under 
the roads being a more permanent job, he mentioned the 
probability of their eventual non-accessibility owing to the 
gradual covering up by débris; and in reference to some 
speakers’ anxiety as to the trouble of getting bulky machines 
down to their positions underground, he assured them that 
mining machinery was made in sections specially suitable for 
the job of transport and erection in mines. 5 


BOSTON ELECTRIC LIGHTING SCHEME. 


Local Government Board Decision. 


The Corporation of Boston recently applied to the Local 
Government Board for a loan of £20,000 for electrio light- 
ing purposes. The usual enquiry was held, but the evidence 
was not such as to convince the Board of the soundness of 
the proposed scheme. The result is that the whole matter 
is referred back to the Corporation. In view of the closenese 
with which the details of all such schemes are now examined 
when loans are applied for, the following letters are of 
general interest : | 

Boston ELRCTRIC LIGHTING ORDER. 
Local Government Board, Whitehall, S. W., March 14, 1905. 

Sir, —I am directed by the Local Government Board to state 
that they have had under consideration the report made by thelr 
inspector, Mr. Hooper, after the enquiry held by him with 
reference to the application of the Town Council of Boston for 
‘sanction to borrow £20,000 for purposes of electrio lighting. 


The Board are not satisfied upon the information before them 


several matters in connection with the proposed 
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that the establishment of an electric lighting installation in 
accordance with the scheme as at preseat designed would be 
likely to be successful from the financial point of view, and 
they are advised that, apart from this question, there are 
scheme which 
require attention. 

The Board think, therefore, that the Town Council would be 
well advised to reconsider the whole matter, with particular 


reference to the following points : 


1. The substitation of electric lighting for the present system 
of gas lighting in many of the streets would admittedly entail 
a considerable increase in the public expenditure on "p epus. 
but ib was not satisfactorily shown that there would be any 
material improvement in the lighting of these streets, and 
looking to the arrangement of the aro lights shown on the 
block plan, it is even possible that the illuminating effect of 
the electric light might be inferior to that of the present 
method of lighting by gas. 


2. The Board understand that there is already a modern and 


efficient plant in operation for lightiog the docks by means 
of electricity, and as at present advised they are doubtfal 
whether the proposal of the Town Council to supersede this 
plant and to light the docks from the general installation 
proposed would be economical. If this proposal is adhered 
to, the Town Council should obtain comparative figures of the 
cost of lighting the ducks from the present plant and from 
the proposed installation (taking into accoant the capital 
expenditure involved by the présent proposal), and submit 
them to the Buard with the revised scheme. 

3. The Board are advised that the laying of distributing mains 
along several of the routes chosen would-be likely to prove 
unremunerative, and, in their opinion, the whole question of 
the routes for the mains shoald be carefully reconsidered 
with the view of omitting from any scheme those streets in 
which it is clear that there would be no adequate return on 
the expenditure. In this connection the Board direct me to 
enclose a copy of a letter which they have received from the 
Board of Trade. 

4. The Board are also advised that the arrangement of the 
generating station is capable of considerable improvement, 
especially with regard to possible future extensions. They 
direct me farther to point out that the evidence given at the 
enquiry indicated that the spare unit would have to be used 
daily in order to carry the estimated peak load. 


Looking to the large amount of expenditure proposed, and 
haviog regard to the fact that the ulumate suocess of schemes 
of electric lighting so largely depends upon the original Mnn 
of the works and upon the primary arrangements and the 
details of the scheme, the Board would recommend the Town 
Council to consult an electrical engineer of high qualifications 
and experience before finally deciding on a revised scheme. 

The plans relating to the present scheme are returned here: 
with.—I am, sir, your obedient servant, e ; 

| Noter T. KERSHAw, Assistant Secretary. | 
The Town Clerk, Boston. : 


Copy of letter from the Board of Trade referred to in a letter 
from the Local Government Board 
Board of Trade (Harbour Department), 
7, Whitehall-gardens, S. W., Feb. 14, 1905. 
Boston ELECTRIC Licgutina ORDER, 1900. 

Sir,—I am directed by the Board of Trade to acknowledge 
the receipt of Mr. Kershaw's letter of the 9.h inst., on the 
subject of the above-mentioned order, and, in reply, I am to 

int out that the order imposes upon the Ourporation of 

oston an obligation to lay mains in all the streets specified in 
the third schedule to the order. 

Should, however, the Corporation establish ‘an electricity 
scheme which does not include the laylng of mains in some of 
the scheduled streets, the Board of Trade would not be likely 
themselves to raise any question in the matter unless repre- 
sentations were made to them, but if representations were made 
the Board would have to consider them.—I am, sir, your 
obedient servant, T. H. W. PELBAM. 

The Secretary, Local Government Board. 

These letters have been considered both by the Lighting 
Committee and the fall Council of the Boston Corporation, 
but so far no definite decision has been come to. Such a 
result is discouraging to those responsible for the scheme, 
but it is to the interest of all in Boston that the electric 
supply undertaking should be started on economic lines, 
and with due regard to probable extensions. With gas at 
4s. 4d. per 1,000 there must be a good opening for e!ectrio 
lighting. With the aid of a good consulting engineer the 
Corporation should promptly reconsider their plans. It is 
obviously better to revise the scheme now than to find after 


complesien that the undertaking is too large and a barden 


on the town. 
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TRADE NOTICES AND NOVELTIES 


The Meridian Lamp. 


The oP which we illustrate herewith is made by the British 
Thomson- 


However, Messrs. John Gibbs and Sn by no means confine 
themselves to marine work. They have also, among other 
departures, specialised the design of plants for warming and 
ventilating workshops, mills, and factories, and for collecting 
dust from polishing shops, woodworking machinery, etc. Tite 


ouston Company, of Rugby, and has been given the | acoompanying illustration shows one of their newest forms of 


above name. Its object is to secure a good distribution of light | combined patent dustproof motor and Peerless blower, a most 


on a horizontal surface when the lamp is arranged vertically. 
In order that this may be accurately done, to get the beat effect 
from the energy expended the following points have been care- 
fally attended to. In the first place, the shape of the filament 
and its position in the bulb is special, and also the exact shape 
of the reflector is the result of careful study. This special 
prismatic glass shade is rigidly fixed to the lampholder, so that 
the Meridian lamp can be burned in any position, and the same 
distribution of 


B. T. H. Meridian Lamp. 


Hitherto these lamps have only been made for use on 100-125 
volt circuits, but we understand that the British Thomson- 
Company have, after a series of exhaustive experiments, 
developed a 120-watt Meridian lamp for burning in multiple 
on circuits of from 200 to 250 volts, and are prepared to fill 
customers’ orders immediately from stock. he attractive 


appearance and neat design of the Meridiau lamp makes it 


particularly desirable for all kinds of interior decorative woik 
where a downward distribution of light is required. 


Electric Fans. 

It is well known that Messrs. John Gibbs and Son, Duke- 
street, Liverpool, have given a large amount of attention to 
the question of mechanical ventilation. We would refer here 
more particularly to the success which has rewarded their efforts 


ght obtained as when arranged vertically. well know 


convenlent form of apparatus, which has given highly satis- 
factory proofs of efficiency on test. The makers are, therefore, 
able to recommend this fan with every confidence as giving the 
best possible results for the power expended. 


Wirt Brushes for Dynamos and Motors. 


We had occasion as recently as October last to comment 
favourably on these brushes, but a good thing cannot be tou 
n, and a price-list just issued by Messrs. J. Defries 
and Sons, Limited, 146-147, Houndsditch, London, E. C., the 
sole licensees and makers, contains some further information to 
which we would call attention here. It is claimed that Wirt 
brushes give to machines designed for metal brushes the advan- 
tage in respect of sparkless commutation which hss hitherto 
had to be sought in carbon brushes, without the increase of 
dimensions and waste of current which carbon brushes entail, 
and with a substantially increased life of commutator and 
brush. Each brush consists of a series of very thin lamine 
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of metals of special compositions and degrees of resistance, 
held along most of their length between two spring cheeke, 
and fixed together solidly at the end which enters the holder. 
The laminz by which the current is most readily conveyed are 
of copper, being sandwiched between a series of anti-friction 
metal lamine of increasingly higher resistance, so that the 
brush cuts out and cuts in each armature coil through 
resistance, which tends to prevent sparking, without 
wasting current by a needlessly high resistance. The com- 
position and sequence of the resistance metals vary with 
the type of machine for which the brush is intended. The 
a is to some extent analogous to that of starting a motor 
through a resistance which is gradually cut out as the E. M. F. 
of the motor approaches that of the line. The individual 
elasticity of the laminse causes it to make good contact on the 
commutator with very little bearing pressure, and it has 
repeatedly been found that a Wirt brush will, through its 
„cushion touch, make perfect contact on a commatator so 
rough as to cause any other brush to fail. Oa alternating- 
current collector rings, where the question of sparkless working 
does not arise, this quality makes the Wirt brush convenient 
and profitable in wear. The large proportion of anti-friction 
metal in the Wirt brush causes its wear on the commutator to 
be almost imperceptible, the worst cutting of a commutator 


afloat. Thus some of the finest and largest steamships in occurring through the friction of copper on copper. Wirt 


Combined Dustproof Motor and Peerless Blower. 


the world, including the Cunard R.M. ships Campania,” 
‘t Lucania,” OCaronia, and still more recently the turbine 
steamer ‘‘ Carmania," have been fitted with the firm's patent 
weatherproof ventilators. By means of the system adopted 
on these vessels the air in all the third-class passenger spaces 
is renewed each five minutes, the temperature being adjusted 
according to the atmospheric conditions prevailing. It speaks 
well for the practical success of tho system that after thorough 
tests on the two first-mentioned ships it should have been 
adopted on the latest additions to the Cunard fleet. 


brushes can be fitted to any existing dynamo or motor designed 
for any form of metal brushes, but are usually unsuitable for 
machines originally fitted with carbon brushes. In ‘aro 
dynamos " they cannot suppress sparking to the same extent as 
in other machines, owing to the relatively high resistance of the 
armature and the high tension ; what is obtained by their use 
on such machines is reduction of sparking, improved smooth- 
ness of running, increased life of brush, and less frequent need 
of attention. We understand that for plating and electrolytic 
purposes these brushes are working successfully up to 4,000 
amperes, and are already in very extensive use. Several 
excellent testimonials are inoluded in the list under review, 
also some illustrated notes on the care of Wirt brushes, which 
should be widely appreciated. 


Chamberlain and Hookham Meters. 


The new catalogue of Messrs. Chamberlain and Hookham has 
just reached us, and contains descriptions of several new 
features in the electricity meters manufactured by this firm. 
The list of stations where these meters are employed gets 
longer with every issue of the catalogue, which speaks well not 
only for the meters, but also for the commercial organisation 
of the firm. Amongst the old friends in the catalogue we notice 
the battery meters for recording the charge and discharge of 
accumulators in central stations. T wo meters are employed, one 
for the charging current and the other for the discharging. The 
current goes through the two meters in serles, but only one 
meter can revolve when the current is going in a definite direc- 
tion. When the current is reversed the other meter commences 
to record, the armature of the first belng held by means of a 
rachet and pawl. These meters are now supplied handsomely 
mounted in brass cases for mounting direct on switchboards. 
The new feature in this list is the form of watt-hour meter 
which we illustrate herewith. It is a modification of the 
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ampere-hour type, in which the permanent magnets are replaced 
by an electromagnet energised by a shunt coil across the mains, 
These meters are for use in stations supplying tra.nwaye, or 
power circuits where a considerable variation of voltage may 
occur. Although the driving field is electromagnetic, per- 
manent magnets are still retained for the brake, The following 
description brings out the new details in this meter. The 
armature is cylindrical and similar to those supplied in the 
1902 type of meter, and carries on its spindle the aluminium 
brake disc. The mercury is contained in a chamber bored out 
of an ebonite block and having conducting strips embedded in 
it. The pole-piece of the electromagnet projects up inside the 
armature and carries the bottom pivot on which the armatnre 
runs. In order that the field of the electromagnet may respond 
perfectly and instantly to changes of pressure there is no 
external pole-piece to the outside of the armature, so 
that the magnetic circuit is completed through the air. The 
coil of the electromagnet (which is of fine wire) is below the 
mercury bath. It is wound upon a straight core which carries 
the one pole-piece at its upper extremity. In order to ensure 
entire absence of residual magnetic effects in this core a special 
method of construction has been adopted. Instead of being 
made of a solid bar, it is made up of a pile of iron washers 
with Insulation between them. When magnetised, therefore, 
the entire iron circuit is made up of a number of very short 
magnets in proportion to their length. These magnets have a 
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Chamberlain and Hookbam Meter. 


great self-demagnetising tendency, which operates the moment 
the maguetising current is withdrawn or diminished. It will 
be seen from the above that the electromagnet field is made 
independent of residual magaetism in the iron circuit by intro- 
ducing a considerable amount of air resistance into the same. 
[n this way a magnetic field is produced which is strictly .pro- 
portional to the current in the magnetising coll, and hence to 
the voltage across the mains. As the current only passes 
through the armature of the meter, a short-circuit does not affect 
the magnet. "These meters are constructed to carry 50 amperes 
maximum, and if larger currents have to be measured they are 
passed through a shunt, the ends of which are connected to the 
meter terminals. These meters are usually mounted in polished 
cases with glass fronts and sides for placing on switchboards. 
The other detsils of the meter are worked out in accordanoe 
with Messrs. Chamberlain and Hookham's usual practice, and 
in this type, again, the weight of the armature is entirely 
borne by mercury, so that there is no tendency for the pivots 
to wear. 


Catalogues Received. 


TRANSPORT CELLS.— We have received from Messrs. Siemens 
Bros. a number of recently issued publications, including a 
leaflet describing their patent transport cells, which combine 
the advantages of both wet and dry types of primary batteries. 
It is designed especially for motorcar ignition. Essentially it 
is a wet cell, and, consequently, the electrolyte oan be renewed 
when required, but the mechanical construction 18 so arranged 
that there is no chance of the liquid escaping unless the cell has 
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been severely damaged. Another advantage of the type is that 
they can be kept for any length of time in a dry condition. If 
desired, they can be emptied after use, rinsed out with warm 
water, and then laid aside for future use. All thet is then 
required is to introduce a solution of a special salt, recom- 
mended by the makers, into the cell to put it again into 
working order. It can be worked, however, with ordinary 
salammoniac. The batteries are made in four different sizes, the 
voltage of the cell being 1:5. For use with motor bicycles 
three of the middle-size cells are recommended, which weigh 
in all 831b. The other lists received from this firm give 
particulars of their open-type dynamos and motors, with 
standard dimensions of the same. We have also received a list 
which shows the leading dimensions of the S. K. cut-outs 
manufactured by Messrs. Siemens Bros. 


* BRocHIPEL" Aro Lamps,—Several new types of enclosed 
arc lamps are dealt with in the latest list issued by the Brockie- 
Pell Are Lamp Company, Limited, 60, Worship-street, London, 
E.C. These types include the ordinary pattern for streets, 
factories, wharves, mills, yards, etc., the shop window pattern, 
the twin carbon pattern, and ornamental patterns. 

D.C. Morons.—Messrs. Vickers, Sons, and Maxim, Limited, 
Sheffield, have sent us a copy of their D.C. catalogue, Section 1, 
which deals with direct-current protected and enclosed constant- 
speed motors for outputs ranging from 5 b.h.p. to 50 b.h.p. 

SMALL Motors.—From the British Thomson-Houston Com- 
pany, Limited, Rugby, we have an illustrated circular showing 
various special applications of their small-size motors. 

Hotmes AND Co.’s Lists.—Mesers. J. H. Holmes aud Co., 
Newcastle-on-Tyne, have sent us a list of the elec'rical plants 
which they have supplied to engineering firms, shipyard», rail- 
ways, and dockyards ; also an interesting illustrated description 
of the Holmes-Chatworthy system of operating newspaper web 
5 rinting machines, which has already been extensively 

opted. 

WiLLANs ExOIN ES. — The economy ot the Willans engine is 
dealt with in an illustrated pamphlet recently issued by Messrs. 
Willans and Robinson, Limited, Rugby. Some excellent 
results are recorded. 

CoNDENSING PLant.—We have received from the Mirrlees- 
Watson Company, Limited, Glasgow, 4 well - illustrated 
pamphlet describing the various types of condensing plent 
manufactured by them and the conditions for which each type is 
most suitable. 

Arc Lamers AND ACCESSORIES — The Sun Electrical C mpany, 
Limited, 118-120, Charing Cross-road, London, W.C., have 
sent us an illustrated list of the arc lamps and accessories which 
they supply. 

ELECTRICAL Company’s LiTERATURE.- From the Electrical 
Company, Limited, 121-125, Charing Cross-road, London, 
W.C., we have two illustrated circulars, one of which deals 
with their projector Nernst lamp, and the other with high- 
voltage wall sockets and plugs; also three sheets illastrating 
respectively the generating station at the Grand Hornu Oolliery, 
a large electric winding engine, and a group of three-phase 
motors supplied to the Western Australian Government. 

SIMPLEX STEEL Conpuit.—A useful little reference list, in 
a red cover, for the pocket has been issued by the Simplex Steel 
Conduit Company, Limited. 


PERSONAL. 


CoRRECTION.—We regret that in our last issue in referring to the 
appointment of a third engineer - in- charge at Bermondsey the name of 
A. B. Gundry was given as the successful candidate, instead of that of 
Mr. W. Panpred, of Manchester, who was actually appointed. There 
were over 90 applications for the post. 

Tbe Derby Electricity Committee recommend the appointment of 
Mr. J. Hebb as canvassing engineer, at a salary of 2bs. m week, 
together with a commission of 41. per 8-c.p. lamp up to 10 lamps 
obtained by him jn one year, and 1d. per lamp above 10,000 obtained 
by him in the same year. 

The Liverpool City Council have increased the salary of Mr. O. R. 
Bellamy, the tramways manager, from £1,200 to £1,500 per annum. 


APPOINTMENTS VACANT. 


Tramways Inspector, Birmingham Oorporation. Sslary about 
£4 per week. Appliations by April 13. See advertisement in list 
issue, 

Assistant Lecturer in Engineering, Swindon Education Com- 
mittee. Salary, £160 per annum. Applications by April 29. See 
advertisement, 
~ Agents for switchboarde, transformers, instruments, See advertise- 
ment, 

Pupil, L. H. Kirg, Council Offices, Whitby, Yorkshire, See 
advertitement, 
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TRAINING, EDUCATING, PIONEERING. 


It is not customary to refer to the social functions 
resuscitated by the Dynamicables, yet the chairman, Mr. 
J. Fletcher Moulton, M.P, at the annual meeting on 
Wednesday, in responding to the toast of the society, made 
several references which ought always to be kept in miad. 
Referring to the earlier history of the society, it was 
suggested that in those days everybody who cared to dub 
himself an electrical engineer was acknowledged as such; in 
fact, the world took him at his own estimation. Usually 
the aspirant to the profession was full of imagination, one 
of the most vivid of the imaginings being that the dis- 
covery or the mixture of a new coloured paint was 
enough to ensure him a valid patent for a new dynamo. 
Brains were somewhat at a discount, bat the lapse 
of a quarter of a century or so has largely changed these 
views. Nowadays the inventor, the improver, is a man 
who must have undergone a long, strict, and thorough 
training—one who knows the whole ins and outs of his 
subject. Thue the brain energy of the professional nation 
is awake, eager to compete in the race with all and every, 
and, according to the witty and learned chairman, our 
present position is one that does not fear comparison with 
the position of other enterprising nations, and is one which, 
if continued with energy and ability, will not fail to 
put us again into the supreme position amongst engineering 
nations we so long enjoyed. It is not, however, to 
the marked advance in knowledge and ability that we 
desire to direct attention, but to the strong indictment of 
the scurvy method of treatment to which British pioneer 
workers and investors have been subjected, which treatment 
lost us the race and makes it an arduous task to regain the 
lead. Pioneer work takes great risks and determines many 
problems, and surely the equitable result would be for 
those who take the risks and solve the problems to reap 
& commensurate monetary reward. The history of this 
nation, however, is very largely a history of ruined 
pioneers, a history of sha:'ered hopes, and a history of the 
great success of those who simply took advantage of the 
work of others, reaping where they had not sown, and 
gathering riches at someone else's expense. There is not a 
single direction among the industries of this country wherein 
glaring instances of these things cannot be found. It 
matters not whether we look upon the literary, scientific, 
or mechanical work, the same thing holds good. The 
successful issue of a paper of snippets is followed by others 
as nearly resembling it as can be. One political paper has 
a column devoted to fashions, another and another follows 
suit—the pioneer gets no return for his original conception. 
In applied electricity we have very glaring cases of pioneer 
work not being adequately remunerated, nor adequately 
considered. At the present time pioneer lighting and 
power installations are threatened with extinction, 
because their success has shown how to provide 
something simpler and cheaper. As Colonel Holden 
says in the Times of April 5: As regards 
the capital outlay involved and the interest thereon, and 
the depreciation of plant, it is pretty obvious that those 
who are the latest comers are, or should be, able to profit 
by the experience of others, and should be able therefore 
to select not only the best but the most economical type 
of generating machinery for their stations, and they ought, 
moreover, to select the most suitable sites ani sizes for 
their stations, It is, therefore, only reasonable to suppose 
that in these respects the advantage should be on their 
side when compared with existing undertakings as 
regards cost of production and lower depreciation.» 
These remarks. only corroborate those of Mr. Moulton. 
In each case it is sbown that the pioneer suffers 
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dy competition with those who have learned from the 
experience of their predecessors. Where exactly the line 
can be drawn to satisfy the pioneer, and at the same time 
to satiefy the conditions of progress, it is difficult to say, 
but in some cases the correct method of treatment is clearly 
indicated. Take tho-case of an installation of light, power, 
or telephony in town or district called A. This installation 
ie carried out under certain estimates of success. If those 
estimates have influenced the capital to take the risks, and 
those estimates are obtained in practice, it seems to us that 
capital has nothing to grumble at. If, on the other 
hand, those estimates are detrimental to the public—that 
is, make something more costly than it was before— 
or time shows those estimates to have been utterly 
untrustworthy, fanciful, and unwarranted, interference may 
be justified. Further, if the estimates were warranted 
by the facte of the case, and before the time had elapsed 
when full success could be obtained improvements were 
indicated, it does not absolutely follow that the pioneer 
capital should be jeopardised in order to let someone 
compete againat it with thevery improvements it has brought 
about. Here is the matter in another way. A has a house 
lighted by candles or oil. A seller, B, offers to enter 
into an agreement with him for twenty-one or forty-two 
. years to light the house electrically—better and cheaper 
than it is lighted at the time of the agreement. A and B 
make such sgreement. Ten years after C comes along and 
promises to undersell B because he can produce cheaper 
than B by means of experience gained from B. Is it 
altogether equitable that A or C should be allowed by 
some new legal dispensation to break the agreement? 
Yea, verily, pioneers have a hard time. 


CORRESPONDENCE. 
Pane Bart 


CONTINUOUS-CURRENT TRANSFORMER. 


Str,-—I should like to correct a statement which “Research” 
makes in his answer to Question No. 767, which is about a 
breakdown between the high-tension and low-tension wínd. 
ings on a continuous-current transformer. He says that 
after the fuses on the faulty machine have blown, etc, 


the battery will commence to discharge through the 
boosters unless they are fitted with automatic switches to 


connect the battery straight on to the bus bars and to 
cut out the boosters. I now quote from his answer : 

*[f there is no device of this kind, the current will be 
flowing in the reverse direction through the battery booster 
armature, and as the shunt winding will remain the same, 
the booster will tend to run as motor in reverse direction, 
whilst the balancers are striving to run in the ordinary 
direction, with bad results for the battery booster.” 


I quite agree with him that the armature current will 
be in the opposite direction, and that the shunt field will. 
be in the same direction as previously, but obviously it is 


incorrect to say that the booster armature will tend to 
run in the contrary direction to what it was previously 
ranning in. 

If “ Research applies the right-hand rule to ihe case 
when running as a generator, aud the left-hand rule to 
that when running as a motor, he will see the fallacy of 
his atatement.—Yours, etc., ERNEST R. ALEXANDER. 


THE LONDON COUNTY COUNCIL TRAMWAYS 
BILL. 

Sir,—My attention has been called to a circular letter 
which has been issued by Messrs. Thomas Tilling, Limited, 
omnibus proprietors, with the intention of exciting opposi- 
tion to the proposal contained in the Council's Tramways 
Bill of the present session for the construction of tramways 
over Westminster Bridge, along the Victoria-embankment 


and over Blackfriars Bridge, to connect the existing tram - 
way termini in Westminster Bridge-road and  Biackfriars- 
road. The letter contains the following paragraph: 

“ You can safely affirm that these tramways are not self- 
paying, and that a better service can be given to thé 
travelling public with motor omnibuses by private enter. 
prise, and without being a burden to the rates.” 


This statement is to my mind likely to so seriously 
mislead the House of Commons in its consideration of the 
Council’s proposals, that I desire to trespass shortly upon 
your space to indicate what are the facts concerning the 
working of the Council's tramways. | 

The Council's tramways have from the first year that 
it acquired control of any lines in London been entirely 
self-supporting, and they will continue to be so. Even 
during the years when the bulk of the tramways south 
of the Thames were being reconstructed for electrical 
traction, entirely disorganising the ordinary traffic (some 
of the lines being closed altogether), the tramways account 
has never been a charge to the extent of a single penny 
upon the rates. On the contrary, the tramways bave 

ready during the past eight years paid from surplus 
revenue in reduction of rates, after the provision of interest 
and sinking fund charges, a gam of over £293,000, divided 
between the northern and southern systems, | 

The following details as to the application of the moneys 
received from the tramways account during the past eight 
years, in respect of the Council's systems north and south 
of the Thames, indicate the absolute inaccuracy of Messrs. 
Tilling’s statement : 

Applied in reduction of rates, over . e. -. £293,000 
Amount paid for sinking fond charges in reduction of debt 
during the same period (noi thern system which has been 


in Oouncil's hands for eight 3 £117,044 ; southern 
system, wbich has been in noil’s hands six y 


£210,195 ; and general, £6,997) .......—..... . . 355,236 
Amount paid for interest on capital. . o.. — MÀ — 414,000 
Amount set aside as a reconstruction renewals reserve fund 

for the southern cyetem .. sess S CERE MM rere 66,000 
Amount paid in rates and taxes in respect of the southern 

system during the pest six years ...... . . . . . . , 90,000 
Amount paid in :ednotion of debt from proceeds of sale of 

horses, rolling · st. ck, surplus property, eto... o 126, 220 


During the four years from 1899 to 1903, the 48 miles 


| of tramways north of the river, which are leased by the 


Council, earned as profit, after paying interest and sinkin 
fund charges, £153,700 ; while the 24 miles on the sou 
side of the Thames, worked by the Council itself during the 
same period, provided, aftér psying corresponding charges, 
the sum of £72,900. 

The following facts are of importance in any institution 
of a comparison between the resulta from the system. north 
of the Thames, leased to a company, and the lines south 
of the river worked by the Council itself. "These illustrate 
the advantages that have been secured to the travelling 


| public and the amelioration of the conditions of labour of 


the tramways employés obtained from. the Council's 
immediate control : 


1. 200,000,000 passengers were carried at jd. fares, as 
compared with 1d., the minimum fare on the north. This 
represents à very considerable money value to the travelling 
public on the south side of the river. IE 

2. Workmen's cars, running up to 8 &m., have been 
instituted with a fare of 1d. for any distance for a single 
journey on the existing lines, and 2d, for a return journey, 
which means a very valuable boon to workers using the 
southern lines. In addition, all-night cars services have 
been established. | | | 

3. The Council has conceded to its employés a six days’ 
week and a 10 hours’ day, which with certain other 
improvements in the conditions of labour, represent an 
expenditure beyond that involved under this head when 
the tramways were acquired of over £50,000 4 year. This 
ensured the granting of conditions of labour which were 
considered necessary to secure ffi ient service. 


Daring the period of reconstruction there was a deficiency 
in the southern tramways accounts of £2,250 in 1902 3, 
and of £8,284 in 1905-4. This result was brought about 
by the Council paying interest and sinking fund charges 
of £12,300 on expenditure incurred for reconstruction 
before a single electric car was run on the lines creating 
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those charges. Moreover, during the first-named year a 
sum of £11,000 was set aside out of revenue for the 
renewals fund for the horse lines which were, at the time, 
entirely disappearing. The result of this was to give to 
the Council as an asset in the way of a renewals reserve 
fund a sum of £30,750 at the commencement of electrical 
working, before any wear and tear had begur, and the 
‘account deficiency " is thus amply covered by assets more 
than oorrespondirig tbereto. | 

Tbe facte, therefore, only serve to illustrate the soundness 
of tbe Council's tramways finance policy. In regarding this 
aspect of the matter I should like to point out that; contrary 
to company practice, the capital expenditure, a term by no 
means elastically interpreted by the Council, is being 
steadily paid off, and the tramways are being put in a 
better financial position every year, a constantly increas- 
ing sum being available by way of surplus receipts. In 
other words, a leasehold property is being rapidly converted 
into a freehold one, while a company undertaking remaios 
a perpetual leasehold. The importance of this point cannot 
be over-estimated. . 

As the period of roconstruction passes away the “account 
deficiencies ” will entirely disappear, and iù ie important 
to note that the accounts for the present year show a 
very substantial surplus, after the payment of the very 
heavy capital charges upon the lines that bave been recon- 
structed. To the impartial expert it would appear that 
the Council bas surmounted the difficulties of traffic main- 
tenance and organisation during the trying period tbat 
comes in the history of every horse-propelled tramways 
undertaking when improved metbods of traction have to 
be applied to the linea, with remarkable success. 

In criticising Mesers. Tilling’s letter in the light of the 
actual facte, I can only think tbat they are not prepared 
to rely upon the efficiency of the motor omnibus service 
as a means of locomotion in fair and open competition with 
the tramways service. I cannot otherwise account for the 
methods adopted by them in their endeavour to defeat 
the Council's efforts to improve the locomotion system 
of London in the best interests of the travelling public.— 
Yours, ete. ALLEN BAKER, 

Chairman of the Highways Committee. 

County Hall, Spring-gardens, S. W., March 31, 1905. 


IRON AND STEEL INSTITUTE. 


. The annual meeting of this body will be held at the 
Institution of Civil Engineers on Thursday and Friday, 
May 11 and 12, commencing each day at 10 30 a m. The 
following is the programme of the proceedings : 
THURSDAY, May 11. 
The retiring president, Andrew Carnegie, Esq., LL D., 
will induct into the chair the president-elect, R A. Hadfield, 
. Tho Bessemer gold medal for 1905 will be presented 
to Prof. J. O. Arnold (Sheffield) The awards of the 
Andrew Carnegie gold medal and research scholarships for 
1905 will be announced. The president will deliver bis 
inaugural address. A selection of papers will be read and 
discussed. 
FRIDAY, May 12. 


A selection of papers will be read and discussed. 
In the evening the annual dinner will be held in the 
Graad Hall of the Hotel Cecil. 


The following is a list of papers that are expested to be 
submitted : | 
I., “Oa Experimente on the Fasibility of Blast-Furnace 
Slags.-..By O. Boudouard, D. S», Carnegie Research 
Medallist, 1903 (Paris). 
2 2. “Qa Recent Developments of the Bertrand-Thiel 
Process. By J. H. Darby (Brymbo) and G. Hatton 
(Brierley Hill). 
~ 3. "On the Application of Dry-Air Blast to the Manu- 
facture of Iron.” By James Gayley (New York). Supple- 
ment to paper read on Oot. 26, 1904. 
4. “On the Effect Produced by Liquid Air Temperature 
on the Mechanical and Other Propertieg of Iron." 
R. A. Hadfield, president, 


By | 
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5 “On the Cleaning of Blast-Furnace Gas.” By Axel 
Sahlin (London). 

6 “On the Failure of an Iron Plate through Fatigue ” 
By S A. Houghton 5 i 

7. “Oa the Continuous S:eelmaking Process in Fixed 
A Furnaces.” By S. Sarzycki (Czenstochowa, 

oland). 

8. “ bn Accidents due to the Asphyxiation of Blast- 
Furnace Workmen.” By B. H. Thwaite (London). 

9 “Oa the Behaviour of the Sulphur in Coke in the 
Blast Furnace.” By Prof. F. Wiist, Ph.Dd., and P. Wolff 
(Aachen) 

Reports on research work carried out daring the past 
year will be submitted by C. O. Bannister (London), J. 
Dixon Brunton (Mnoeselburgh), H. C. H. Carpenter 
(Teddington), J. C. Gardner (Oldbury), G. Dillner and 
A. F. Enström (Stockholm), E. G. L Roberts and E. A. 
Wraight (London), Frank Rogers (Cambridge), and Walter 
Rosenhain (Birmingham)—Andrew Carnegie Research 
Scholars. 

Members who intend to take part in the discussions will, 
on notifying such intention to the secretary, have copies of 
the papers forwarded to them a week in advance, as far 
as that may be found possible, Visitors’ tickets will aleo 
be forwarded upon application. 

By the courtesy of the Great Western, the Midland, 
the Caledonian, the London and North-Western, the Great 
Northern, the Lancasbire and Yorkshire, the Great Central, 
and other railway companies, special arrangements have 
been made enabling members attending the meeting to 
obtain return tickets on payment of a single fare and a 
quarter on production of a certificate of membership, which 
may bə obtained at the institute offices. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 7. 
Royal aa 9 p. m., American Industry," by Mr. 
osel y. 
Institution of Electrical Engineers (Manchester Students 
Section). — At 7.30 p. m., Eleotrio Oranes," by Mr. Jennison. 


SATURDAY, APRIL 8. 


Birmingham Electric Ciub.— At 7.30 p. m., Lightning Conductors,’ 
by Mr. W. H. Whitehouse. 


Monpay, APRIL 10. 

Institution of Civil Eogineers.—At 8 p.m., Th'i'eenth ''James 
F. rreat lec ure, enut e Unsolved Problems in Electrical 
Engin: e-ing,” by Oolorel R. E. B. Crompton. 

Institution of Mechanical Engineers (Graduates Section) — 
„Comm. roial Vebicles Propelled by Internal-Oombu tion Eugines, 
by Mr. Edwd. Reeve. 


TuESDAY, APRIL 11. 

Institution of Electrical Engineers (Manchester Seotion).— 
À«'7 30 p. m., annual genera] meeting. Mr. J. F ith will read a 
paper, entitled Labour-Saving Formula in the Design of Direct- 
Current Dynamos.” 

Institution of Electrical Engineers (Glasgow Section)—4At 
8 p. m., author's reply to dis · ussion on Karthieg,” by Mr. W. W. 
Leckie; paper by Mr. H. Watson, entitled Fittings.” 

WEDNESDAY APRIL 13. 
Institution of Electrical Eogineers (Students’ Section).—At 
pm., The Measurement of Resistance,” by Mr. A. 
Ounnington. 
THURSDAY, APRIL 13. 

Royal Institution. —At 5 p. m., Synthetio Ohemistry, by Prof. B. 
Meldola. 

Institution of Electrical Eagineers.—At 8 p. m., The Alteraat- 
ing Current Series Motor, by Mr. F. Oret dy. 

Institution of Mechanical Engineers. —Aunual dinuer at the 
Ho. el Oecil. 

Fripay, APRIL 14. 

Institution of Mechanical Engineers.—At 8 p.m., addres by the 
Pierident. Oonclusion of the discussion on the ''Steam-Engine 
Research Report,” and reply by Prof, Oapper. 

Royal Iastitution.— At 9 p.m.. The Law of Pressure of Gases 
below Atmosphere, by Lord Rayleigh. 

Compatriots’ Club. —At 5 30 p.m., ''Tbe Revenue Aspect of Mr. 
Chan bsrlain’s Proposals,” by S r C. J. Follett. 

Physical Society. — Ellipsoidal Lenses" by Mr. R J. 
Bowter; ‘The Determination of the Moment of Ioertia of the 
Magnets used in the Measurement of the Horizontal Component 
of the Earth's Field," by Dr. W. Watson ; and a series of lecture 
experiments illustrating the propert:e of the gaseous ions produced 
by radium and other sources, by Dr. W. Watson. 
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ELECTRICALLY-DRIVEN LIFTS.* 
BY F. O. HUNT. | 


An electrically-driven lift is very frequently a mixture of the 
work of two designers—the one generally a specialist ou the 
mechanical side, and the other, too often, au electrical specialist, 
and nothing more. In this case, as in nearly all forms of com- 
bined plant, most of the troubles are traceable to this dual 
origin aud the want of sympathy between the two designing 
minds. To use the words of a well-kuown lift specialist, ** The 
electrical engineer thinks a lifc is nothing but a box with a 
string to it,” and, on the other hand, the mechanical designer 
is apt to consider that the electrical spparatus, other than the 
motor, simply performs the office of the familiar water-tap, and 
is, therefore, worthy of but scant consideration, Ic is true that 
the last three or four years have obliterated many of the 
anomalies in this direction, but as there still appears to be room 
for improvement it is hoped that this paper will induce disous- 
slon with that end in view. 

An electrically-driven lift, in its simplest form, may have its 
mechanical and electrical parts tabulated somewhat as follows, 
where the double arrows show inter-relation between the parts 
thus marked : 


Winding Goar 4—————-—» = Motor 


5 
"s 


aip Reversing Switch 


Bheostat or Starting-Switch 
Hand-rope Gear 


Mechanical Brake Electrical Brake 


Mechanical Safety devices Eteet tica) Safety devices 


The only electrical portion which cannot be said to have a 
mechanical counterpart isthe rHeostat, or device for reducing 
the value of inserted resistance as speed is.attained. 

Winding Gear and Motor. —Since the combination of these 
is merely a matter of direct coupling, it presents no problems 
essentially different from the direct driving of any other class of 
machinery, and has, therefore, assumed a well-defined condition 
of standardisation. Owing to the essential difference in 
economical speed of the electrical and mechanical parts, worm 
gear is almost universally employed as the means of combina- 
tion, occasionally, where conditions of price will allow, two 
worms with balanced thrust being adopted. 

The question of the most suitable type of motor is one which 
more nearly concerns us, and is a matter upon which consider- 
able difference of opinion still existe. In some few cases series- 
wound motors have been used, but the practice can only be 
condemned as -hopelessly bad. The choice lies, therefore, 
between shunt and compound winding. At present the 


balance of opinion seems to be fairly even. The reasons given 
by the advocates of shunt winding are mainly greater simplicity 
of only one magnet winding, less space taken by insulation, 
and greater simplicity of the controller. Where, however, 
shunt winding is used, it is usually designed as if for a lower 
voltage than that on which the machine is to be used, and a 
resistance is placed in series with it. 


of Electrical Engineers, March 20. 


grouping of the shunt ooils on 4 multipolar motor is also 


adopted by some firms, bnt in either case the nett result is to 
obtain the required increase of ampere-turns by an addition to 
the shunt current taken ky the motor. Seeing, however, that 
the greatest trouble with lifts supplied from public lighting 
mains.is their tendency to cause fluctuation of voltage by their 
demand on the mains at the instant of starting, it is difficult 
to see how the shunt winding on be really as satisfactory as a 


FIG. la 


properly designed compound-wound motor arranged to have ita 
compound ooils cut out after the process of accelerating is 
accomplished. The compounding merely takes the place of the 
last section of the starting resistance, so the complication of 
the controller is more imaginary than real. In this case the 
increase in ampere-turns is obtained by an alteration of the 
number of ao ive turns, while the current value remains 
unchanged. In whichever way the increased excitati n is 
obtained, it is essential that the maguetio density in the field 
magnet should be kept low, so that the temporary increase in 
excitation shall be as effective as possible in augmenting the 
field strength, and consequently the starting torque, of the motor. 

Silence in running is also frequently a highly important 
matter, owing to the fact that the running machinery is located 


T^ 


Fic. 2. 


close to offices or dwelling apartments. It is, therefore, more 
than usually essential that the motor shall be capable of 
retaining a first-class surface on its commutator, and that the 
class of brush-holder should be such as to avoid singing.” 
The box type of holder so much in favour for other work is, 
perhape, the most difficult to keep silent. The magnetic density 
in the teeth of the armature is also a matter which requires to 
be watched in this connection. 

Hand- Rope Gear and Reversing Switch.— Where cheapness is 
an essential, hand-rope gear is at present the commonest method 
of operating the reversing and oircult-breaking switches. It 
usually consists of a more or less direct mechanical connection 


between what is virtually the handle of the switch and a rope, | the same switch, but there appears to be a tendenoy to separate 
which passes through the cage, and is, therefore, available for a the two operations. Probably this arises from the fact that 
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man in the cage to set the switch or switches in any position he 
may desire. Exgmples of this method of control sra shown in 


Fic, 3k. 


Figs. 1, 14, eto. (Note.—Illustrations of any one mothod of 
working have the same number, those having the same letter 


Fic, 51. 


with this arrangement it is possible to adopt more effective 
measures for magnetically blowing out the inevitable arc at the 
contacts. 

Here is one of the points where differences are apt to arise 
between the mechanical and electrical men. The mechanical 


na E RE get 
+ 


————— 


Fic. 4n. DU | Fic, TA. 


attached are all the work of the same firm.) In many cases the | man frequently contends that sparking at switches is purely the 
reversing and cirouit-breaking functions are both performed by | electrical man's concern. As a matter of fact, however, it 


appears to be almost impossible, under commercial conditions, 
to design a switch which cannot be destroyed by sparking, 


unless some degree of common-sense be assumed in the working ` 


of it. Since it is impossible for the man at the rope to know 
the position of his switches by the use of his eyes, it is 
necessary that mechanical aids be given him to supply the 
deficiency. Even when a definite bias of position is given to 
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the hand-rope, unless it is so strong as to almost overpower the 
man destruction of switch contacts goes on very rapidly owing 
to an unskilful attend nt inching the cage to bring it 
exactly to a floor. Of course, switches for such service. are 
nearly always designed with easily-renewable contacts ; bat it 
does not strike one as good engineering to make provision for 
vaporising brass and copper unless there is absolutely no other 
way out of the difficulty. This difficulty in adapting the 


apparently simple hand-rope idea to the operation of switches, 
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in which circuit breakers 
on doors are inserted. 
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practice is to avoid taking the actual power circuit to the cage, 
owing to the probabilities. of trouble where heavy flexible 
cable is required. An independent circuit carrying a com- 
paratively small current is led. into the cage, this current being 
used to energise the operating solenoids of the power switches. 

Figs. 2, 2p, etc., represent general views of the hoisting 
gear suitable for this class of control Figs. JE, AE, and 5E 
respectively show cage switch, connection arrangements, and 
forms of automatic rheostat fur this class of service. 

Where it is desired to dispense with the services of a lift 
attendant, and consequen'ly no skill on the part of the user can 
be assumed, the cage-switch method is soppaan by a further 
developed form of electrical transmission known as the ‘‘ push- 
button " system, varieties of which are now supplied by several 
makers. In this system it is generally found necessary to still 
further reduce the current in the circuits leading to the cage or 
car owing not only to tho difficulty of dealing with large currenta 
on push-button contacte, but also to the similar though perhaps 
greater difficulty with the door contacts, which are practically 
indispensable on this clas cf work. In such cases the majority 
of makers insert a relay between the push-button and the 
circuit of the solenold switch. Of course, this introduction of 
relays must mean so many more places where faults are liable 
to develop, but as the relays are all grouped together under 
oover in the motor-room, this disadvantage is perhaps not so 
great as at first sight appears. 

Fig. 7a is a general view of such a gear. Fig. 8E is an 

xample of the relay arrangements. Figs. OE. 9c, indicate the 
arrangements of connections. Fig. 10c is interesting as an 
example of a push-button designed to deal with curreots of 
the same s:rength as those used with »witch control, and thue 
avoid the use of relays. - ` ; 

Reversing and Circuit-Breaking Switches.—In conjunction 
with the hand-rope-method of working a reversing switch of the 
rotary type is frequently adopted, and in some cases a partial 
rotary motion is used, but is adapted to switches of the knife- 
blade type. Fig. 110 shows an example of such a switch 
mounted on the top of its rheostat. The straight line push- 
and-pull form of reversing switch, which at first sight seems 
especially suitable for operation by rope, appears to have only 
come into use for small amounts of power, such as are required 
on service lifts. It seems rather a difficult matter to tind a 
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and also the difficulty of accurate stoppage at a floor, become 
more and more important as the working speed of the lift is 
increased. In consequence, when speeds of more than 160ft. 
per minute are required it is now becoming usual to 
supersede the mechanical hand.rope transmission by an elec- 
trical method, in which the attendant merely moves a switch in 
the cage. Where the oage-switch method is used, the general 


satisfactory reason for this trend of general practice. When 
the hand-rope is superseded by either form of electrical trans- 
mission, it is usual to combine the reversing and circuit- 
breaking functions, but to divide the reversing arrangement 
into two switches, one of which is in use on the up travel and 
the other on the down journey. ; 2 mE 
Rheostats.—Formerly the American method of causing the 
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motor to mechanically provide the motion necessary to cut out 
its own starting resistance was very much in favour, and it is 
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still room for improvement, as all methods of slowly-moving 
contact makers over studs are more destructive than intelligent 


D Collar A Button 
Z C Ring Armature 
h E Spiral Spring m A B Solenoid C Ring Armature 
ZA 
EE 
z G To. 
Front View with Cap 
Sectional Elevation removed. 
H Fic. 10c zs 


atill retained by some makers owing to its inherent properties | hand working. What is wanted is a quick movement from one 


of preventing the motor being started against an overload, and 


| 


Fic. QE, 


also the certainty of a definite time being taken to cad out the 
starting resistance. It has, however, the serious drawback that, 
unless further auxiliary apparatus is employed, it is neoeessry 
that sufficient current to start the motor shall pass through it 
on the first contact stud. General practice now appears to tend 
in the direction of obtaining this motion electrically even when 
hand-rope control is in use. The time element during the 
process of acceleration is usually obtained by means of an air 
or oll dash-pot. Instances are to be seen in Figs. 110 and 11c. 
To avoid the use of a dash-pot, which asa piece of mechanism 
has doubtless received a worse character than it doserves, some 
makers adopt the clockmaker’s striking-olock governor—viz., 
an air-vane geared up to run at a very high speed. An example 
of this can be seen in Fig. 5r. There appears, however, to be 


stud to the next and a prolonged pause on each stud, but an 
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intermittent motion such as this is always difficult to obtain by 
mechanism that ls at once cheap and reliable. 


(To be continued.) 


PHYSICAL SOCIETY. 


At the meeting of this society on March 24, Prof. J. H. Poynting, 
F. R. S., president, in the chair, 

Mr. W. C. Clinton read a Note on the Voltage Ratios of an 
Inverted Rotary Converter.” The values of the voltage ratios 
usually given for an inverted rotary converter make no allowance for 
the resistance of the armature, Iu this note terms dne to the effect of 
armature resistance are introduced into the ordinary theoretical equa- 
tions, The resultant voltage on the slternate-current side is found to 
be less than that given by the usual rule, The calculation is only made 
for open circuit conditions on the alternate-current side, 

A psper “On the Flux of Light from the Electric Aro with 
varying Power Supply” was read by Mr. G. B. Dyke. The 
paper records the results of experiments made on the electric aro 
with the following objscts: (1) to obtain a series of curves for alter- 
nating and continuous arcs of different lengths showing the relation 
between the mean spherical oandle-power and the power eupplied to 
the arc ; (2) to compare the efficiencies of the alternating and con- 
tinuous aros uuder different conditions of arc length and power supply. 
The subjsot being too wide to deal with in its entirety, the following 
restrictions were made: The carbons used were 12mm. diameter cored 
(apper) and 10mm. solid (lower). The Jie poen of the alternatiog 
current was 80 cycles. The mean spherical candle-power was deter- 
mined directly by means of an . described by the. 
author in a pon read before the society in November, 1904. Curves 
connecting the M. S. C. P. with the watts are given for eight arc lengths. 
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varying from F in. to j,n., for both continuous and alternating 
currents, These curves are found to be atra‘ght lines which cut the 
axis of watts at points between 200 and 400 watts. Alternate and 
continuous-current curves for the seme aic length are found to meet the 
axis of watts in the same point, showing the equality of the loste by 
dissipation of energy in other forms than that of light. For normal 
aro lengths the »lternating-current efficiency ie about two-thirds of the 
continuous-current efficiency. If the aro length is reduced below jin., 
the alternating current curve rises towards the coptiauoue-^urrent curve 
until at an arc lex gth of abont z'n. the two efficiencies practical'y 
coincide, On further reducing tbe arc length the alternate-current 
curve rises above the continuaus- current curve, An approx'mate 
avalysie of the case of equal efficiencies is given, the resulte of which 
give an aro length similar to that obtained experimentally. 

Dr. J. A. Fleming congratulated the author, and referred to the 
pression: value of the experiments, The ordinary method of compar- 
og lampe by their M H. O. P. was unscientific. What was wanted was 
the total flux of light per watt, and this important figure was obtained 
&t once by the integrating photometer used by the author. Prof. 

leming. instanced the case of a Nernst la np and an ordinary carbon- 
filement lamp, pointing out that the ordinary tests indicted that the 
Nernst lamp was twice as efficient as the ordinary lamp, whereas a 
comparison of the total flax per watt showed an increased efficiency in 
the Nernet lamp of only 25 per cent. 

Mr. Patterson expressed bis inte-est in the paper, and referred to 
the photometrical work at present being carried out at the National 
Physical Laboratory. He point»d out that the variation of the light 
from an electric aro necessitated a great number of readiogs in order to 
get a sitiefactory mean value. The photometer used by the author 
only int: grated the light in one plane, and it would bə more satisfactory 
to integrate in two planes at right angles to one another. 

A paper “On the Application of the Cymometer to the 
Menanrement of Coefüciencies of Coupling of Oscillation 
Transformers" was read by Dr. J. A. Fleming This paper deals 
first with the latest pattern of instrument, calied by the author a 
cymometer, designed for the measurement of the frequency of electric 
oscillations, and also the length of long electric waves, It consista of 
s sliding tubular condenser, consisting «f two brass tubes, separat«d by 
& thin ebonite tube, the outer tube being capable of sliding off the 
inner tube, Parallel with this sliding condenser is placed an iaductance 
cnl or helix, of bare copper wire, wound on an ebonite tube. The 
outer brass tubs of the sliding condeneer carries a collar, which in turn 
Carries a rod with a crutch at the end resting upon the inductance coil. 
The circuit of the instrument is completed by a copper bar, whioh j»ins 
one end of the inductance coil with the inner surface of the shding 
condenser, When the outer tube of the condenser is moved by an 
insulating handle, the same motion reduces equally the ospacity of the 
condenser and the portion of the inductance coil included in the closed 
circuit. The circuit therefore consists of a variable capacity and 
inductance iu series. The author calls the squire root of the produst 
of the capacity and inductance in any position, the oscil/ation constant 
of the instrument. A scale is provided parallel with the indactance 
coil, on whi zh is engraved the oscillation constant and the correspond- 
ing frequencies connected therewith by the formula 

11/8 JUL, 

Ia addition to this, the instrument is provided with a vacuum tube, 
preferably a neon vacuum, which is connected between the inner and 
outer surfaces of the condenser, The instrument is used ia the follow- 
ing manner. The copper bar is placed psrallel and ne ir to a circuit in 
which oscillations sre taking plica, and the handle of the instrument 
is moved, thus varying the oscillation constant, until the vacuum 
tube glows most brightly. Under these sircumstances, it is known 
thst the cironit of the cymometer is in resonance with that of the 
circuit being tested, and their oscillation constants are therefore the 
time, hence the scale reading gives the product of the capazity and 
inductance of the circuit being tested. The instrament is also pro- 
vided with a reota»galar wire circuit, the inductance of which is 
known. [If this circuit is joinel up with any unknown capacity and 
oscillations set up init, the cymometer cau be used as above, to deter- 
mine the product of capacity and inductance in the oirsuit being 
tested, and the inductance being known, the capacity is therefore 
known also. Again, if we have any oscillation transformer, we 
can join up the primary and seccndary circuits, so as to inductively 
oppose or aid one another. If we call L and N the inductance of the 
pony and secondary circuit respectively, and M their mutual 

ductance, the effective inductances, L, ani Lz. of the two oircuite 
joined in the two ways are respectively given by 

In=L4-2M+N, L,=L-2M+N. 


Henoe we have Metals and LINE. 


If, then, either L or N is separately m»asurad, aud if the resultant 
induotance of the compound circuit is measured, we can find the 


coefficient of coupling of the oscillation trantformer, The 


^ 
inductance of any circuit can be ascertained for the high frequenoy 
currents by the cymometer in the following manner: The circuit to be 
tested is joined up in series with a known capacity, and the rect- 
angular cironit provided with the instrument. Two measurements 
are then made: (1) when the indu3tance to be tested is included in 
the circuit, and (2) when excluded from it. If the observed oscillation 
constants under the two conditions are called O; Oz, then we have 


2202 
the following exp-ession for the unknown inductance: L' = O - 0, 


The instrument can also be used for measurirg the oscillation constant 
or the freq aency in an open oscillating circuit, such as that of a wire- 
less telegcaph aerial, and by means of it the wave-length which is 
being sent out from the aerial can be measured, and also the wave 
length of waves being received on any aerial, The instrument can 
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aleo be employed to analyse a compound oscillation taking place in a 
circuit and determine the component freqveacies, It thas acts as an 
electrical «qniva]-nt of a spectroscope, 

Dr. W. Watson expressed bis interest in the psper, and said that 
the cymometer, on account of its simplicity, would be useful for 
lecture purposes. He asked Dr. Flemiog if he thought that avy of 
the anomalous results which had been obtained in determining epec'fic 
inductive capacity hy methods inv lving the mutual iaduction between 
two circu ts might be due to the fact that oscillations of two diff -rent 
fr quencies were indaced in the secondary circuit. How did a change 
n the coefficient of coupling affect the energy transmitted to a 
recondary oreuit? 

Prof. A W. Reinold siid that the accuracy of the experiments 
d:p nded upon the use of neon tubes, and he expressed the hope 
that it would soon be possible to obt un them easily. Referring to 
the fact that oscillations iu a circuit containing capacity aud indact- 
auce induced in a neighbouring circu t oscillati: ns of two distinct 
periods, he asked De. Fleming what it wa that determined the 
ener ges of the two oscillations. He also asked how, when measuring 
the wave-lengths of waves incident on au aerial, the fact that two 
oscillations were necesssrily induced in the cymometer aff-oted the 
utility of the instrument. 

Mr. A. Campbell pointed out that ebonite was used as the dielectrio 
in the sliding condenser, and asked if there was apy variation in the 
capacity wih change of frequency. . 

Dr. Fiemiog, iu reply to Dr. Watson's question, ssid that 
undoub:eily errors might result in employing methods involving the 
mutual induction of two circuits for the determination of sp:oifio 
inductive capacities if the observer were not acqusinted wiih the 
peculiarities of coupled circuits and high-frequency oscillations The 
general theorem involved is that if there be two circuits, each having 
inductance and capscity, and oscillations are set up in one circuit 
by disruptive discharge in the other, then we have a compound 
oscillation set up in the tcsondary circuit which may be :e«olved 
into two frequencies which are differ ent from the free natural frequency 
of each circuit :cparately, The theory has been fu:ly worked out 
by A. Ohorbeck (Hied. Ann. der Physik, 1895). Hence, if it 
were assumed that the retulting oecillauun in the secondary circuit, 
even if it had the same natural period as the primary, was a tingle 
oscillation of tbe same period, an error would undoubtedly be made, 
Oberb:;ck has not given expressions for the respective energies of the 
two oscillations, but he has ehown that the two oscillations have 
different dampiog. The coefficient of coupling d :termines the respec- 
tive energies of the two oscillations, bat Ur. Fleming said he hed not 
yet given sufficient attention to tbe theoretical side of the su! ject to 
be able to furnish expressions for the energies of the two oscillations, 
In reply to Prof. Reinold, he ssid that if the mutual inductance 
between the aerial wire and the cymometer were em all, as it was in 
the case of the instrument exhibited, then the cymometer only dete cted 
the oscillations which existed in the aerial, There was no creation of 
duplicate oscillations in and by the cymometer itself, Ia reply to 
Mr, Osmpbell, Dr. Fleming said that it had been showa by Prof. . J. 
Thomson and o.hers that the variation in dielectric constant with 
frequency was very small or even absent in the case of ebonite. That 
was the reason why ebonite was chosen for the dielectric tube. In the 
case of glass there is a large change in dielestric constant with 
frequency. As regards the commercial production of neon vacuum tubes, 
that sa! ject was engaging his attention, and he hoped that they might 
soon be placed on the market. The beautiful process devised by 
Sir James Dewar of absorbing the common constituents of air by 
cocoanut charcoal at low temp:ratures enabled reon and helium to 
be prepsred from the air without much trouble. 


LEGAL INTELLIGENCE. 


CITY OF LONDON LIGHTING COMPANY v. MASON, 
CATTLEY, AND CO. 


In the City of London Oourt on Tuesday the plaintiffs sued the 
defendants for £9. 12s., for electric current supplied. 

Mr. D. M. Hogg, counsel for the plaintiffs, said the carc was a 
somewhat unusual one. The pleintiffs were suing for current supplied 
from July, 1900, to April, 1904. Ia 1891 the plaintif: contracted 
with the defendants to give them a sipply of eleotrio light, and from 
tten until 1900 there was no dispute between the parties. Ia 1900 
the voltage of the company's current was changed, as alto was the 
defendants’ meter. The reading of the plaintiffs’ meter was, under 
their Act of Parliament, conclusive evidence cf the total amount of 
electrio current consumed, in the absence of fraud. A new meter wae 
put in in 1900, but the meter did not rep rent on the face of it the 
amount of current consumed. It was neceesary t> multiply the 
voltage registered by the meter by its constant. The defendants’ old 
meter had had a constant of 03. Tbe new meter had a constant of 
jus? twice as mach. Owing toa mistake in the company's office the 
books continued to show O2 as the constant. The result was that for 
four years the defendants were only paying for half the current they 
used. The mistake was discovered in Jane, 1904, and although several 
letters were sent to the defendants they had no» replied. Tnere had 
been several mistakes of the same kind during the past year, and some- 
times they were in favour of the consumer. The de ſendanta' meter 
was tested by the city of London eleetrio lighting inspeetor, Mr. 
Voysey, and the constant was proved to ba ‘04. 

Judge Lumley Smith: I expect the defence is that if you mike 
blunders you must stick to them. dE E 

Mr. Hogg: That is not the law. 

Evidence having been given, Mr. Harper, for the defendants, sub- 
mitted that the plaintiffs could not recover, He pointed out the 
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enormous inconvenience to customers of electric light current if they 
were to be called upon four years afterwards to pav suggested arrears, 
The defendante’ con- 

tract was a contract to pay what had been ascertained in a particular 
The company had sent in their accounts, and the defendants 

If a meter 
was found to be wrong, or any caloulation was inaccurate, the com- 
pany could not be compelled to refani to the consumer beyond the 


Books had been balanced and accounts closed. 


way. 
hai done what was required of them in paying them. 


preardiug quarter. 


Judge Lumley Smith said he thought the energy sued for had been 
Therefore, jadgment must be given for the 


supplied and not paid tor. 
p-siotiffs, bat without costs. 


His Honour enquired whether the plaintiff compsny had ever 


refu..ded any money to anybody. 


Mr. Hogg raid they paid back the sum of £460 recently for an 


error the other way. 


COMPANIES’ MEETINGS AND REPORTS 


WILLANS AND ROBINSON. 


The half-yearly meeting of this Compauy was held at the Oannoa- 
street Hotel on Wednesday, Mr. Mark Robinson presiding. Particulars 


of the report appeared in our last week's issue. 


The Chairman opened his rcmarks with a candid statement that 
before the shareholders were worse thau 
To a great extent the unfavour- 
position was due to industrial depression, but a very large part 


the figures he had to brio 


aiy in the history of the Company. 
able 


of it was accoanted for by the fact that the telling price per horse- 


power hai fallen by tome 26 per cent. in the same period—a fall in itself 
sufficient to wipe out even & very high rate of profit and turn it into 
The shareholders would appreciate that when the change in 


a lose, 
conditions had such an effect upon the old.established Rugby business, 


it w1s bound to exercise a great influence upon the new undertaking 
at Qieen's Ferry, where the Company was trying to crea'e a trade 


in competition with established firms, while struggliog with troubles and 
dissdvantsges. Reverting to the Rugby fig 1res, he 

were prospects of improvement in the engine business. and of some return 
t əwarus remunerative prices, The directors held very hope fal views of the 
Company's new steam-turbine business, 
turb nes, already at work, had been remarkable, 
farther fortunate in having control over other valuable patente for 
improvements in turbines, and ia that connection he was sure it would 
be a satisfaction to sabare holders 10 know that, ia quitting the Board, 
Captain Sankey had left behind him a patent which the directors 
believed to be of great importance. Alih ugh the turbines were too 
new a development to be in a position to mske a pr fit already, the 
directors could say with confidence that evorything about it 
had so far gone with a success fally up to their expectations, 
and that their hopes were of the highest. Tue prospecte of 
the large gas-engine had undergone some trau icion, and the 
directors did not now attach so much urgency to this branch. 
Regarding Queen's Ferry, he thought tho directors could at least say 
tnat no money had been lost by restarting, and that if present appear- 
ances m'ght be tiusted the steelworks were likely to pay their full 
share of the necessary general charges of the place and to yield a sub- 
stantial | ete Both the Admiralty and the War Office showed interest 
in the Oompany's speciality, and all the auguries were favonrable. 
When depreciation was allowed for and the effect of some exceptional 
writings-down of stocks, etc., were allowed for, the real loss upon 
werking on—perhaps he should say upon not working—was less 
for the pist half-year than for the half-year before, not by 
£3,026 as the accounts appeared to show, but by as mush 
as £8674, Farther, the loss shown was ia no small part 
due to a breakdown of one of the larga hydraulic pumping 
engines in Outober, which Iost entirely tt pped work in the tube 
works, and, indirectly, in the machine shop, for nearly half the period 
covered by the accounts. With regard to the proposed resolution for 
reducing the number of directors, the Board was of opinion that that 
course was eminently wise, as the duties to be performed distribated 
themselves to advantage among that number. It had been suggested 
that there should be a separate Board for Qaeen’s Ferry, having a 
muj rity of its members unconnected with the Rugby Board. The 
Board could not endorse that scheme. Oonsiderable redactions in 
7 and expenses generally had gradually taken effect during the last 

a year. 

Mr. Anderson, a director, said that he cams to the conclusion that 
it would be better to work the Queen's Ferry works rather thau let 
them lie idle waiting for a purchaser. The steelworks were now 
turning out 150 tons a week. There was every prospect of that 
department becoming a valuable part of the busin: s3. 

Mr. J. C. Peache, director, in giving partioula:s of the turbine 
business, said that he was perfectly confident that it was an assured 
success, 

The Chairman, replyicg to questions, agreed that more enterprise 
was needed at Queen's Ferry, but they had no capital for that purpose. 
He hoped that the Queen's Ferry might be separated from the other 
part of the business, but it would be necestary first to show the world 
what could be done there, 

The report was adopted with one diesentient, and it was resolved (o 
reduce the number of directors to five. Mr. Mark Hobinson was 
re-elected for the usual period. 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


The half-yearly meeting of this Company was held in Londor, Mr, 
O. d. Tegetmeier preriding. 


e was glad to say the. e 


The snocess of the earlier 
The Compavy was 


The report showed that the gross receipts 


am;unted to £15 361. 11s, 9d. during the half-year ended Dacember 
last, which was a decrease of £124 61. bd. upon the corresponding 
period of the previous year. The expenses amounted to £10 598 6s. 61., 
an ioorease of £476. 10s. 10d. The profit on the half-year was 
£4 763. 53. 8i., to which was added the £2,773. 83, 21. brcught 
forward, The directors recommended that the sum sbould be allocated 
ss follows: £1 000 to the reserve fund, £1,987. Ms. 4d. to be carried 
forward, and the balance in dividends at the rates of 6 per ceat. on the 
preference shares, 5 per cent. on the seconi preference shares, and 
24 p:r cent. on the ordinary sharer. i 

In moving the adoption of the report, the Chairman explained that 
psrt of the decrease in the receipts was due to the interference with 
traffic through alterations and extensions. 

The report was adopted. 


WINCHESTER ELECTRIC LIGHT AND POWER. 


At the abnual meeting of this Company good progress was re orted. 
A net profit of £5 706 was made daring the year, and a dividend of 
54 per cent. per annum was declared. 


GATESHEAD AND DISTRICT TRAMWAYS. 


The twenty-third annual general meeting of this Company was held 
last week at the London offices of the Oompany, Norfo'k-street, 
Strand, Mr. C. R. Green presidiog . 

The Chairman, in moving the adoption of the report, ssid that the 
total r»venue for the past year sbowed an increase of £717, and the 
expenditure a decrease of £229. He thought these figures might be 
conti dered highly satisfactory, trade in the North having been very 
bad. Business was however, beginning to improve. The amount to 
be placed to depreciation and reserva fund had been increased by £560 
as compared with last year. The directors had succeeded in obtaining 
a reduction in their rate essessment from £911 to £583, and from 
Jan. 1 next a new arrangement is expected to result in a saving of 
from £1,500 to £2 000 per annum for current. 

The report was adopted un«nimouely. 

Mr. W. J. Greer and Mr. H. 8 Day were re-elected directors, and 
Mr, J. W. Armstrong audito: at a remuneration of 20 guineas. 


DEVONPORT AND DISTRICT TRAMWAYS. 


The thirteenth half-yearly meeting of this Company was held at 
Donington House, Loncon, on Friday last, Mr. W. G. Bond, chairman 
of directors, presiding. . 

The report showed that the total revenue for the six months 
amcuated to £14,713, and after d-ducting all expenses chargeable to 
revenue, there was a profit of £2 0/0. Adding to this £2,159 brought 
forward from the previous account, there was an available balance of 
£4,230. which the directors proposed should be applied: to depresia- 
tion and reserve fund, £1,500; dividend at the rate of 4 per cent. per 
annum, £2,619; to next account, £80. The receipts sgain showed 
an inorease as compared with those of the corresponding half of 1905, 
but, as the directors pointed out in their last report, the lines lea«ed 
from the Oorporation were not yet self. supporting, the profits for the 
half-year being reduced accordingly. The enquiry in reference to tke 
application to the Light Railway Uommissionere for power to construct 
light railways ia Devonport and Plymouth was held on Nov. 28 last, 
when the Commissioners expressed their intention of sancuoning 
hght railways from the present terminus at Stuart-road 10 
the Plymouth boundary in Saltash-road. Owing to pressure 
of other business, Me. J. S. R.worth had resigued the chair- 
wan hip of the Board, aud Mr. W. G. Bond had been elected in 
his place. The number of piesengers carried in the last half-year was 
2,923,228, compared with 2,830,626 for the previous half. year; the 
average receipte per passenger 118d. against l'lld.; the average 
expeuditure per piesenger (apart from line rent), 84 J. against “79d. ; 
and the proportion of expenses to receipte 71 per cent, against 707 

r cent. 

P The Chairman, in moving the adoption of the report, remarked 
that, owing to the gradients, which involved a relatively heavy current 
consumption and other peculiar expenses, Devonport could never be 
a cheap system to work, but the directors kept a watchful eye on 
every item of expenditure for saving current, The building operations 
going on in the neighbourhood might be expested to bring more 
traffic, 

The report was unanimously adopted. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 


The third ordinary meoting of this Company was held at Cardiff on 
Satorday. 

Mr. Robert Forrest, J.P., the chairman, in moving the adoption 
of the report (particulars of which we gave in our iseue of the 24th ulv.), 
stated that the diffisulty of obtaining plant from the contractors had 
now disappeared, bat the customers had experienced the same delay in 

etting their plant delivered. Hence the Company were two years 
late in obtainiog the substantial revenue which their orders and contracte 
would eventually give the n. 
The report was unanimously agree J to. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The annual meeting of this Company was held at its London offices, 
Mr. A. H. Sanderson, J.P., chairman of the Company, presiding. 

Particulars of the report and accounts appeared in our issue of the 
17th ult, There was an increase in gross receipts of £4,756, and a 
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dividend at the rate of 7 per cent. was proposed. The Richmond 
Company is reported to be making good progress. 

The report was adopted, and it was decided to increase the capital by 
a further i«ue of 10,000 preference shares at £10 esch, and 10,000 
ordinary shares at £10. 


RHODES ELECTRICAL MANUFACTURING. 


The first annual meeting of this Company was held last week, Mr. 
A. L. Rhodes presiding. 

The Chairman stated that their turnover was on the up grade, 
notwithstanding the fact that prices had gone down ooneiderably. 
After p-ovidiog for all expenses, and putting aside a reserve of 20 per 
cent. for goods out on approval, the net prohts for the year amounted 
to £3,714. The report was agreed to, and it was resolved to confirm 
the interim dividend paid, and to sanction a final one for the current 
financial year of 6 per cent. 


GUILDFORD ELECTRICITY SUPPLY. 


The annual meeting of this Company was held last week, Dr. F. R. 
Russell presidiog. 

The Chairman having generally reviewed the report (of which we 
gave particulars last week), the same was adopted, dividends of 6 per 
cent. and 3 per cent. beiog declared on the preference and ordinary 
shares respectively. 

A sum of £100 was voted to the directors for their services 
since 1896. 


CHISWICK ELECTRICITY SUPPLY. 


The report for the 12 months ending Dec. 31, 1904, states that the 
business of the Corporation shows a steady increase, and. to meet this 
extensions have been made from time to time. During the ye ir 
£10 937. 10s. 9d. has been expended on capital account tor new 
machinery, mains, etc, At Ohiswick, at the end of 1904, the equivalent 
of 29,658 lamps was wired to the mains, as compared with 25 159 at 
the end of 1903; and at Aberystwyth the equivalent of 11,902 lamps 
88 compared with 11 286. Ohiswi. k being a rapidly growing district, 
there is eve - y ress m to believe that the rate «f progress indicated by 
these figures will be fully meintained. During the year the capacity 
of the Ohiswick generating station was increased by the addition of a 
new 500 h. p. geuersting set, The station cau now supply 50,060 
lampe connected to the mains, and «íf;rta are being made to go% the 
new ma»hinery well loaded up without delay. The o:onomy «ffe:ted 
by the use of the condenser, which started working a year ago, will be 
apparent from the accounts. Tna tot4l profit made by the Corporation 
for the year amounted to £4,370. 10s. 8d. Out of this tun interest 
on dehentures and loans, amounting to £1 513 8:1, 21., has been paid, 
£184 lle. 6d has been carried to depreciation reserve account, a 
balan ʻe of 82,673 being carried to the credit of profit and loss account. 
Thie latter the directors propose to apply to the payment of a dividend 
on the ordinary shares at the rate of 44 per cent. per annum for the 
year. 


KIDDERMINSTER ELECTRIC LIGHTING AND TRACTION. 


The gross receipts for 1904 total £6,300, inclading £2 000 received 
as dividend on 5,720 3j per cent. shares held in th» Kiddermiaster 
and Stourport E.ectric Traction Company. After deduction of increased 
expenses and interest on lo ins, the net improvement is £20). The 
carry forward, however, is reduced by £300, the resson being that 
£500 is now applied to depreciation and reserve, for which no appro- 
Priation was made last year. 


MERTHYR ELECTRIC TRACTION AND LIGHTING. 


This Company's report for 1904 shows much the same resalt as for 
the previous year, the gross gain being £350. Oa the other bard, 
there is an increase of £700 in expensea— msinly on account of «xcep- 
tional repairs in the lighting department. Reserve and d-preciation 
receive £500 in lieu of £250, but there is no dividend for the £30,0C0 
of ordinary capital, which got 24 per cent. for 1903. 


CALCUTTA TRAMW AYS. 


The report for the year 1904 ehows gross traffic reoeipte £127,780, 
working expenditure under all heads £64 553, and a revenu» bal eee, 
after crediting sandry receipts, of £63,513. The interest on deben- 
tures, less the amount earred by the employment of moneys in hand, 
has taken £14,255, and the interim dividend paid in Ovtober last 
£15 340, leaving £35,917, in addition to the amount brought in from 
the accounts of 1903, £2,351, or in all 936.268 to be now dealt with. 
In October last the 2,732 shares which had not been applied for by 
shareholders when the previous issue of capital was made were sold, 
and a premium of £6,557 over their par value was obtained. This sum 
has been credited to the depreciation fund. From the net revenue 
balance of £36,268 the directors propose to allocate a further sum of 
£8 442 to the depreciation fund, meking a total addition for the year 
of £15,000 and bringing the amount at credit of that account to 
£42,792. The balance then remaining will be 227, 846, from which 
the directors recommend that a final dividend of 5s. per share, absorb- 
ing £26,250, be now paid. which, with the interim dividend paid in 
October, gives a return of 8 per cent, for the year, free of tax, and the 
balance of £1,576 is carried forward. During the currency of the year 
large eums have been expended in consolidating and improving the 
system, and in preparing for the additional demands which will be 
made upon its resources to meet the requirements of the extensions 


shortly to come into operation, as well as those which are rendered 
necessary by the expansion now taking place oa the existing eyetem. 


ANGLO-ARGENTINE TRAMWAYS. 


The report for the year 1904 states that the groes receipts amounted 
to £418 093, the working expenses to £527 528 and debenture interest 
and sinking fund to £16 562, Jesviog a net profit of £174 003. The 
directors recommend a fi al dividend of 5s. per share on the ordinery 
shares, absorbing £42,500, which, with the 3s. per share paid in 
O tober last, will make 8s, per share, or 8 per cent. for the year, and 
£5 922 is carried forward The working expeores amount to 64:42 per 
cent., as compared with 55:02 per cent. in 1905. The gres: rece p's 
for the year as compared with 1903 show an increase of £39,099, and 
the expenses show an increase of £55 102. The item premium on 
debenture stock. amounting to £38,655, for some years appearing on 
the debit side of the balance-sheet, has been written off cost of con- 
cessions, etc.” The Board also considered it advisable to write cft so 
much of the old reserve account as was not represented by investments, 
and a sum of £50,172 has been written cff accordingly. The Compeny 
took over the City of Buenos Ayres Tramways Oomyany’s system on 
Jan. 1 last. The electrical conversion of those lines is in active pro- 
gress, and will, it is expected, be completed within tbe next 18 mon the. 
Towards the end of last year a strike occurred amongst the employé: of 
some of the railway and tramway companies in Buenos Ayres. This 
Company was not directly affected, but the result was that a general 
and uniform scale of revised wages and hours of labour was adopted by 
all the electrical tramway companies, which will entail some inoreato 
in the wages account in the current and future years. 


BABCOCK AND WILCOX. 


The report for 1904 states thst the net profit, after deducting depre- 
ciation on plant, etc., amounte to £289 748. To this has to Le added 
the balanc: brought forward from last account, £26 820 (less £1 050 
voted to the directors as bonu.), making a balance of £315 619. The 
interim dividends to June 30, 1904 (paid Oot. 1, 1904), of 3 per cent. 
on the preference shares and of 8 per cert on the ordinary shares, 
absorbed £45 400, leaving a balance of £270,119 From this the 
directors reo mmend that the following dividends be paid for the half- 
year ended Dec. 31: dividend of 3 per cent. on the preference shares 
(from which income tax is to be deducted), £3 000; dividend of 8 per 
vent, on the ordinary shares (free of income t«x), £42,400 ; and bonus 
of 4 per cent. on the ordipa-y shares (free of invome tax), £21,200, 
After placing to the reser v- fund £175 000, there rem. ins a balance to 
be carried forward of £28 519. The directors report ino e ued profits 
durir g 19)4, the increase being mainly due to important export orders 
that were executed duriog th: year. As some of the reserve fand now 
forme part of the working ^aapital, the directors have under considera- 
tion a proposal that this should be taken from the reserve fund and 
added to the capital acconut. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The annual meeting of this Company was held in London on Fridsy 
last, Mr. W. J. Greer presiding. 

The Chairman, in moviog the adoptian of the report, said that 
industria! depression had been epee for a reduction in the rece pts 
of £1 027. 8.. 10d. as compare 1 with last year. Notwithstanding 
this there was a profit on the year's working of £5 965 8:. 7d. This 
profit had been earned by the closest possible attention t» each item of 
erpenditure, with the result that the total expenditure for the year on 
power, running expenses, and repairs and miintenanoe, showed a reduc- 
tion, as compared with the previous year, of £792. 16s. 2d. The 
chairman then paid a tribute to the «ff rte of tbe local directors and 
the manager. In August an interim dividend on the ordinary shares 
at the rate of 5 per cent. per annum was paid. The net profit avail - 
able for distribution for the year, including the bslance brought forward 
from the previous year, amounted to £6,205. 17s. 81. Out of this 
sum the preference dividendes, which fell due on Sep’. 15 and March 15, 
had already been paid, and it was proposed to apply the balance at 
the rate of 9 per cent. pər annum on the ordinary shares for the last 
pe at making 7 per cent, for the whole year, and to plsoe, as 
usual. £1.500 to depreciation and reserve fund, leaving a balance of 
£170 to b» carried forward. 

The report was adopted unanimously. 


POTTERIES ELECTRIC TRACTION. 


The report for the year ended Deo. 31 last, to be submitted at the 
meeting on the 11th iost., states that gross reoeipts for tho year have 
amounted to £103 294. After deducting all expenses chargeable to 
revenue, including repairs and maintenance and interest on loans and 
debenture stock, there remains a profit of £26,705. To this has to 
be added £766 brought forward from the previous account, making an 
available balance of £27,471. The directors propose to tranefer to 
depreciation and reserve fund £32,500, to pay a dividend on the ordi. 
nary shares of 5 ver cent, for the year, and to carry forward £478. 
Au issue of £25 020 44 per cent. debenture stock was made in May 
last. The capital expended during the year amounted to £16,730, 
which provided for the Hartshil and Sneyd Green extensions, 
eto. These two extensions were opened for public traffic on 
Feb, 23, 1904, and July 7, 1904, respectively. With rm ference 
to the Potteries Light Railways (Extensions) Ordor, 1902, an 
application recently made to the Board of Trade for an extension of 
time for the construction of some of the railways authorised and for 
the abandonment of others has been granted. Arrangements have 
been made with the local authorities concerned for the Company to 
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construct some of these railways within one year and others within 
two years. It has been decided to test the traffic possibilities of routes 
beyond the existiog tramways and light railways by means of motor 
ompibrres, sni thres such vehicles are on order and will sbortly be 
delivered. Ie is proposed to commence shortly a service batwren 
Newoss le and Trentham, and it is probable that other routes will be 
ed in due course with a view to feeding the Compauy's existing 


INDO-EUROPEAN TELEGRAPH. 


Tho directors hive d: cided, sut jaot to final audit, to reoommend the 
payment of a dividend for the ax months ended Dao. 31, 1904, of 
174 6d. per share, making, with the interim dividend already paid 
6 per cent. for tho year, and a bonus of 203. per share, both free of 
income tax. They have decided also to reco nmend a special distribu. 
tic n of 162, per share, free of income tax, out of the interest accrued 
during the year upon the reterve fand investments, 


NEW COMPANIES REGISTERED. 


Sisgapore Electric Tramways, Limited.—Capital, 8400,000 
O'j-cts: to‘dcquire the businees of the Singapore Tramways, Limited 
(incorporated in 1901); to adopt an agreement with the East India 
Construction Syndicate, Limited; to construct or acquire, equip, 
maintain, and work (either by electrical, steam, horse, or other power) 
tramways, railways, and other means of communication in Singapore 
and other parts of the S:raits Settlements, or elsewhere. 


Liens Registered. 


Stanley Electric Carriage Company, Limited (London). — 
£6,000 6 per cent. debentures, created and dated Jan. 23, 1905, 
charged on the company's undertaking uad property, present and 
future, inclading unealled capital, have been registered. No trustees. 
Banai : M»sjar-General E. H. Sartorius, K. O. B., Old Swan House, 

elsoa, 


Auglo-Portuguese Telephone Company, Limited.—A trust 
deed, dated March 4, 1905, to secure £50020 5 per cent. mortgage 
debenture stock, has been registered. The company covenants with 
the trustees to execute and do all necessary instruments and acts in 
P.r:ugal to charge the company's telephone undertaking, and charges 
(as a fl ating security) ita other assets, present and future, including 
uncalled capital. Trustees: W. R. Davis, 10, Moorgate-street, E. O., 
and H. Allen, 88, Ohancery.lane, W. O. 

Cambridge Electric Supply Company, Limited.— Particulars 
of £30 000 debenturer, created by resolution dated Dec. 2, 1904, have 
been filed, pursuant to Section 14 (4) of the Companies Act, 1900. 
Property charged: the company's underteking and property, present 
and fature, except uncalled capital. No trustees. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cartagena —The Public Works Department, Madrid, require 
tenders for glectiification of the local tramways. 


Christiania. —The Post and Telegraph Department require tenders 
for 8,000 kilos. of {mm. bronz3 wire. Tenders by April 10. 
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Antwerp. — Tenders will shortly be invited by the Belgian State 
Bailways for the installation of electric light in their local railway 
station. Specification No. 619 may be obtained from the Government 
Railways Office, Brussels. 

Wimbledon.—The Urban District Council invite tenders for the 
supply and ei ec ion of a 1,000-kw. steam-driven tarbo-alternatcr, with 
condensing pant high-tension switcbgear, and pipework. Tenders by 
April 28. e advertisement, 

Glasgow. — The T ustees of the Clyde Navigation invite tenders for 
electric power g»perating and lighting plant for O'ydebank Dock. 
Specifications, eto.. may be obtained from Mr. T. R. Mackenzie, 16, 
Robertson - street, Glasgow. Tenders by April 17. 

Batley.—The Oorporation invite tenders for tramway extensions— 
vis. : (Oontract No. 14) permanent-way construction and paving ; (15) 
overhead «quipment, steel poles, eto. ; (16) fesder cables, conduits, 
and accessories, Tenders to the Town Olerk by April 17. 

Cardiff —The Oorporation iovite tenders for the following plant for 
their power station on the extra high.tension syrtem: extra high- 
tension three-phase main switchboard for power station; switch boards 
for sub-stations ; motor-generators; rotary converters, eto. Tenders 


by April 17. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow. gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at 1,600; £19,600 is to be 
expended on rolling-stock. 

Autwerp.—Tende:s are invited for supply to the Balgian State 
Rulways of msteriale for electric lightiog. Tenders, by registered 
latter, must be addressed to the Administration des Chemins de fer de 
l'Etat, direction de la traction et du matérial, rue de Louvain, 13, 
Brussels. Plans, models, and samples are deposited at the Bureau des 
Adjudicatious, Mues Oommercial, rue des Augustin, 15, Brussels, 
whenc? the special conditions of contract (No. 620) can be obtained. 
A copy of the general conditions aud of the special conditions of oon- 
tract may be examined at the offices of the Commercial Iutelligence 
Brarch of the Board of Trade, Tenders by April 12. 


RESULTS OF TENDERS. 


Matlock.—The Urban District Council have accepted the tender of 
Mr. Shaw, of Sheffield, at 22s. 6d. per cwt., whioh is over £100 for a 
new cable for the tramway. 

ford. The Urban District Council have accepted the tender of 
the Owmaman Ooal Company, Oardiff, at 193. 7d, a ton, for annual 
coal supplies for the electricity station. 

Rochdale. —Messrs. Bruce Peebles and Oo., Limited, Eset Pilton, 
Edinburgh, have reoeivel an order from the Oorporation for 
120-kw. motor converters on the Peebles-Bragstad-La Oour patent 
system. 

London.—The South-Eastern Railway Company have accepted the 
tender of W. R. Sykes Interlock Signal Company, at £7,090, to fit 
with electric signals the section of their lins between London Bridge 
and Grove Park. 

Manchester, —The Guardians of the Ohorlton Union have accepted 
the tender of Messrs. H. Underwood and Oo., Hulme, Manchester, for 
electric wiring of the four new infirm blocke at the new buildings at 
Withington Workhouse. 

Southend-on-Sea. —The Corporation have awarded the Hart Acoumu- 
lator Company, Limited, Marshgate-lane, Stratford, Londen, E., 


Erith (Kent).—The Urban District Council invite tenders for the I the contract for renewing battery at their electricity works, London- 


wiiog of their car depós and workshops, Tenders by April 17. 

Swiadon.—The Corporation iavite tenders for the supply of electric 
motors for a period of three years, Tenders by April 17. See 
advertisement. 

Stockport. — The Gas and E'e:tricity Committee invite tenders for 
the supply cf one 500-kw. steam generator. Tenders by April 26. 
Sse advertisement. 

Devonport.—The Electricity Department invite tenders for the 
supply of ons surface condenser with electrically-driven pumps. 
Tenders by April 18. Seo advertisement. 

Liria.— The Municipality require tenders for installation of electrio 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

French West Africa,—The Governor-Ganeral of French West 
Africa, at Dakar, requires tenders for the erection and equipment of 
a central station at that place. Tenders by May 15. 

Brussels.—The Government Railways require tenders for electric 
lamps and accessories in 21 lots, Specification No. 620 may be 
obtained from their Brussels office. Tenders by April 12, 

Bilbao, —The Publio Works Department at Madrid require tenders 
for the conce:s‘on of an electric tramway in Bilbao, from the Calle de 
Hurtado de Amézigs to Plazi Oircular, Tenders by April 24. 

Laventhem (Belgium).—The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (38. Ad.) 
may be obtained from the Seoretary of the Mayor of that place. 

Giasgow.—The Oorporation invite tenders for the supply of (1) 
main cables, (2) c'ectricity metars, and (3) carbons for a period of 18 
months from Ils: prox, Tenders by April 17. See advertisement. 

Utrecht. —The Municipal Authorities require tenders for 20 electric 
motors for the tramways, Specifi ations may be obtsined at 53, from 
ree rima Secretary, Town Hall, Utrecht, Tenders by 2 p.m, on 

pr 18. 

Nuneaton.—The Electricity Oommittse of the Nuneaton and 
Chilvers Coton Urban District Council invite tenders for the supply 
and delivery of cables and joint-boxes. Tenders by April 10. 
advertissment, i 


road, with 132 sta adard lighting type cells. 


Bolton.—The Oorporation have placed an order with the Key Engi- 
ncering Company, Limited, Scottish Life-buildings, 38, Deansgete, 
Manchester, for '‘ Cowan-Andrews " remote-control switchgear for their 
high-tension three-phase extensions, amounting to £466. 10s. 

Stoke Newiogton.—Mesers, Bruce Peebles and Oo., Limited, East 
Pilton, Edinburgh, have received the order for two 120 kw. motor- 
driven balancers, each consisting of a 120-kw. Peebles-Bragatad-La 
Cour motor converter, seven 50-kw. transformers, switchgear, eto., 
for stepping down 10,000-volt primary current. 

Leith.—The Tramways Committee have accepted the tender of the 
British Insulated and Helsby Oable Oompany for the grooved wire 
r. quired in the overhead installation for the now tramway system, at 
£1,195. 0s. 61. ; and the tender of S. Dixon and Son for the fittings 
to be used in connection with the wire, at £894. 7s, 9d, 

Fulham.—The Borough Council have accepted the following tenders: 
Worthington Pump Company, at £1,119. 10a., for providing and 
fixing condensing plant (26in, vacuum) ; E. Green and Son, at £2,640, 
for providing and fixing an economiser ; and the Uaderfeed Stoker 
Oom any, at £154, for the fitting of two existing boilers with their 
standard type of stoker. 

Shoreditch.—The Borough Oouncil have accepted the following 
tenders for annual supplies: J. Gibb and Oo., Limited, Fenchurch · 
street, E. O., Contracts 1-4; Johnson and Phillips, Old Oharlton, 
Contracts 5 and 13-23; Siemens Bros. and Oo., Limited, West- 
minster, S. W., Contracts 10-12; Western Electric Company, Queen 
Victoria-street, E. O., Oontracts 6-9. 

Bermondsey.—The Elect: icity Committee have accepted the follow: 
ing tenders: Veritys, arc lamp carbons ; Doulton and Oo., conduits ; 
Alexander, Duckham, and Oo., engine oils; Reason Manufacturing 
Oompsny and Ohamberlain and Hookham, various electricity meters, 
indi ators, and main fuses ; Johnson and Phillips, meter boards, india- 
rubber cable j inting ma'eris], and lead-covered cables; Simplified 
Underg:ound Oonductor Company, compounds. 

Port Elizabeth.—The diia. tenders have bean accepted for the 
municipal electricity works recently advertised by Mesers, Davis and 
Soper: Tinker and Co., Manchester, boilers, superheaters, economisers, 
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oto.; Brush Electrical Company, engines, including turbine-generators, 
etc.; Western Electric Company, cables, mains, etc.; Electrical Power 
Storage Company, accumulators and boosters; J. H. Spagnoletti, 
switchboard instruments; J. Spencer and Oo., crane; General E'ectric 
Company. public and street lighting; Reason Manufacturing Company, 
meters; G. Hatch and Oo., workshops, toole, ete. 
| .—The Electricity Supply Committee have accepted the 
following tenders for the supply and erection of plant for the 
wunicipal electricity works: Boilers, H. and T. Danke, Limited, 
Orown Boiler Works, Netherton, near Dudley, £1,731. 10:.; 
nerating plant, Phenix Dynamo Manufacturing Company, Thorn- 
ry Works, Bradford, £3,093 ; condensing plant, Mirrlees- Watson 
Oompany, Limited, Scotland-street, Glasgow, £1.669 ; Pipework, 
E. Le Bas and Oo.. Dock House, Billiter-atreet, London, £1, : feed 
pamp, 3 Electric Plant Company, Limited, Alloa, N. B., 


South Shields.— The Tramways Committee have accepted the 
tender of Messre. Wm. Underwood and Bro., of Dukinfield, for the 
construction of the permanent way and track—part 1—of the new 
electric tram system, for £42,903 ; and their tender for the construc- 
tion of copper rail bonds and bonding on tramways—part 2—for 

770, has also been recommended for acceptance. The Electrical 
Oommittee of the Corporation have recommended the acceptance of the 
tenders of Mesers, Dick, Kerr, and Oo., Limited, amounting to £2,695, 
for generators, and for conduits, cables, and overhead equipment, 
amounting to £12,321 ; and that of Messrs. J. and H. McLaren, Leeds, 
amounting to £8,400, for engines, The following tenders have been 

rovisionally accepted: Messrs. Hurst, Nelson, and Oo., Limited, 

O electric tramcara with Brill trucks, £5,307; Messrs. J. T. 
Eltringham and Oo., South Shields, boiler, £1,365; the British 
Thomson-Houston Oompany, switchboard £666, pumps, foundations, 
sto., £3,500. 

Grimsby.—The Electricity Oommittee have accepted the following 
tenders (1) for electrical plant: Orompton and Oo., motors; Lassen 
and Bjort, 52, Queen Victoria-street, water purifier ; Keighley Elec- 
trical Engineering Company, Keighley, starters ; and (2) for supply of 
oil, stores, arc Amp carbons and globes, lamps, toole, rubber goods, 
cables, etc., required by the electricity department of the Oorporation : 
O. Snowden and Sons, Grimsby, wood troughing ; Marsh, Son, 
and Oo., . Birmingham, wires, etc.; Midland Rubber 


Oompany, -etreet, Birmingham, rubber goods; Western Electric 
Oompany, North Woolwich, rabber-covered cables; British Insulated 
aud Helsby Oables, Limited, Prescot, tapes; City Glass Company. 


East India Dock-road, Poplar, arc lamp globes; Orompton and 
Oo., London, aro lamp carbons; E. L. Gowthorpe and Son, London- 
road, coh Soa Jena gauge glasses; Electrical Oompany, Charing 
Oroes - road, London, Nernst lamps and spares; General Electric 
Oompany, Newcastle-on-Tyne, incandescent lamps; A. Oook, Old 
Market Place, Grimsby, picks, spades, hammer shafts, files, and 
5 A. Dackham and Oo., Phoenix Wharf, West Ferry- road, 
wall, oils, | 


BUSINESS NOTES. 


TRACTION. 


Keighley.—Tramway tickete at the rate of 103. a dozen are to be 
issued. 

.—The work of reconstructing the Haz l Grove route was 
don menced last week. 

Darlington. —The Corporation have decided to abolish 41. fares, 
but to incr: ase the number of 1d. stages. 

York.—The company having refused an ofler of £9,000 for their 
undertaking, the Oorporation have decided to discontinue negotiations, 

Penge.—At a meeting of the Urban District Oouncil last week it 
was decided to refer the preliminary es'imates for the trams to the 
Finance Oommittee. 

Aberavon.—Oonsequent upon a favourable report by Colonel 
Druitt, the Board of Trade intimate that a provisional order fcr this 
ele trio tramway will te granted. 

Itford. —Colonel Druitt, on behalf of the Board of Trade, insperted 
last Friday the track over Roding Bridge, which connects the Ilford 
and Eut Ham tramwe ys, and found same satisfactory. 

Wigan.—The Hindley and Poolstock routes were inspected last week 
by Colonel Druitt, who expressed his approval, and the service was 
opened to the public. Other routes are nearing completion. 

West Cumberland.—This Bill, which seeks a further extension 
of time for the completion of the tramways, has been passed by the 
Commons Committee, and will be reported for third reading. 

Sheffüleld.—It is reported that, consequent upon the adoption of a 
universal 1d. fare, the Oorporation find themselves much handicapped 
in tegard to extensions of the system, as the profits have been greatly 
reduced, 

Dundee.—The first ordinary general meeting of the Dundee. 
Broughty Ferry, and District Tramways Company was held in London 
on Monday. The proceedings, which were conducted in private, 
were of a formal character. 

Parliamentary Bills. —The Tyneside Tramways, the West Camber- 
land Tramways, the Metropolitan Railway, and the Metropolitan 
District Railway Bille have been read a third time in the House of 
Lords and passed. The Sonth Lancashire Tramways Bill has been 
read a te»ond time, In the House of Commons the London Southern 
Tramways Bill has been read a second time. 

Bradford. —Tho official returns for the 12 months ending March 31 
ghow a total revenue of £228,648, compared with £197,457 n the 


previous year, an increase of £31,211. The total number of passengers 
carried during the year was 47,108 000, against some 40 000,000 in the 
previous year, an increase of nearly 19 per cent. A gratifying feature 
is the increase in the revenue per car m le f om 10°421d. te 10:884. 
The number of care has been increseed during the year from 229 to 
Pre as number of ear miles run wae 5 040,452, or an increase of 

Wallasey. —The Urban District Oounoil’s tramway returns for 
March show: passengers, 571.018, agsinat 497 351 last year; car 
mileage, 66 858, against 65,607 ; receipts, £2,995, sgsinet 22, 598; 
av per car mile, 10°74d., againet 9:8d. For the y-er ending 
March 31 the figures are: car miles, 778 072, agsinst 767,688 for the 
year, an increase of £20 394; passengers 7. 193, 870 againer 6 564,493, 
an increase of 550,577; receipts, £38033. ag«inst £35,147, an 
increase of £2 886 ; and average per oar mile, 11°73d , against 11 13d., 
an increase of ‘6d. 

Derby.—The receipts of the ration trams for the five weeks 
ended March 25 amounted to £5,030, more than double the figure for 
the corresponding period of last year. A petition has ben received 
from the rate ig on Kedleston-road atking for wood paving to be 
laid on the whole of that road in connection with the construction of 
tbe electrical tramways, and the committee have informed the 

titioners that they cannot accede to the request. e committee 

ave decided to run all care from the Market-place to Alveston totween 
5.24 p.m. and 6.10 p.m. daily, as workmen’s cars, as an experiment. 


New Zealand.— Westumite is being tried on a portion of the 
Auckland Electric Tramways Company's lines A high wind and 
plenty of traffic put the preparation to the test recently, and it 
anewered very well, although handicapped by clonds of dust blown 
from side atreets. The engineer's report on tramway extension 
adopted b7 the Wellington Oity Oouncil, gives detaile of propoecd 
lines to Island Bay, Kilbirnie, and Brooklyn. The Island Bsy section 
consists of 6,866ft. single track, the Kilbirnie section 8 100ft., 
including tunnel through Mount Victoria, while the total length of 
the Brooklyn section is 6,000ft. 

Aston.—At Wednesday's meeting of the Town Council a discussion 
took place upon the proposal of the British Electric Traction Com- 
pany and the City of Birmingham Tramway Company, that the city 
authorities should be substituted for those companies for the purpose 
of working the tramways within the borough. The report of the 
Publio Worke Committee stated that the town clerk had replied to the 
communication informing Mr. Lyoett that in the event of the city 
authorities being willing to take the place of the tramway companier, 
under the agreement of June 9, 1905, the committee would be pre- 
pared to recommend the Oouncil to enter into such bgreements ag 
might be necessary to bring about that end. The report was adopted, 


Middlesex Light Railways.—Sir H. J: kyll heard an application 
at the Board of Trade on Wednesday on behalf of the Middlesex 
Oounty Oouncil, who ht power to com} lete certain light railways, 
authorised in 1901, which had not been completed before the expire. 
tion of the period limited by the order of 1904, and with alight altera - 
tions to bnng the form of the order into harmony with more recent 
procedure, Bir H. Jekyll after hearing counsel, said tho immediat» 
question was whether it would be desirable or permissible to alter the 
general law, or make any variation in the gender il law of rating on an 
extension of time order. He doubted whether the Board cf Trade 
would be disposed to entertain such an application. The decision will 
be announced in due course. 

Aberdeen.—At Monday's meeting of the Oouncil the renewal of 
the permanent way between Uuion-street and Kittybrewster was 
agreed upon, the estimated expense being £18,570. After discussion 
and a division, the agreement between the Corporation and the Sub. 
urban Tramways Company was renewed on the ema te me as at 
present fir another year, subj «ot to certain alterat ion as to the number 
of thr. ugh cars to be run over the lines of the Oorporation, the wear- 
ing by the motormen and conductors of uniforme, etc. [t was remitted 
to the Tramways Committes to watch over tb e interests of the Oouncil, 
and take such action as they may deem expedient, in connection with 
the application of the Great North of Scotland Railway Company for 
power to run motorcars in districts served by their system. 

Swansea.—The electrical equipment over the North D k and New 
Cut will be of an interesting character. The trolley wires over each 
bridge will move with the bridge. contact being sutomatically made 
with the trolley wires on the land by means of automatic switches, Ia 
the case of the drawbridge there will be an arm on the Port Tennant 
side of the bridge, which will make contact horzontally with the land. 
This arm attached to the bridge is raised in a vertical position when 
the bridge is open, thus preventing any ships’ yards from coming into 
contact. The equipment is arranged so that is i opossible for a car, ip 
the event of a bridge being open, to get within a dangerous distance of 
the opsnipg, the current being automatically cut of for a digiance as 
soon as the bridge moves. The borough electrical enginecr designed 
thie equipment. 

Liverpool —The general manager of the Corporation tramways, 
Mr, C. R. Bellamy, bas iseued his fourth annual report, which records 
good all- round progress, As showing the eff-cts of the top cover it is 
pointed out that the average msximum number of cars for 1904 was 
398 as against 407 for 1905, while the pae eugsrs carried increased b 
3.865.428. The number of passengers carried in 1904 was 116 642 668 
the miles run were 12,166,419. aud the total receipts were £510,850, 
an increase over 1903 of 3:2 per cent. in pa«sengo-s and 3 1 per ovat. 
in recejpte, The inorease for 1904 over 1897, the last year of the late 
company's control, was: prssengers, 203 68 per cent.; m:lesge, 108 33 
per cent.; and receipts, 86:02 per cent. Dealing with the overhead 
equipment, Mr. Bellamy reports that the total cost of energy last year 
was £94,937, ae against £80,956 for the previous year, The unite 
consumed E Bootle) were 20,095,629 t 17,978,718. 
During the year 185 people fell in front of the care or were kncckeq 
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down, but the life-guard did its work well, only three oases of fracture 
occurring, 

Belfast.—Tte arbitrator, Mr. Macassey, has delivered his award, 
and the net result ie that the comrany will receive £304 448. The 
company’s claim totalled £292,545, which they slightly reduced 
subsequently. while the Oorporation put the value at £252 428. The 
items around which the difference o^curred were the permanent way, 
parvos jinotions, de; Ót« and machinery, cars and other vehicles, 

orses, harness, and miscellaneous stores. On the other items (Sydeu- 
ham and Ligoniel undertakinge, ellowanoe under 1888 Act, eto.) the 
parties were agreed, A sum of £7,500 is awarded to the directors and 
other offi i ale by way of 5 Besides this, the Corporation 
take over the liability of £60,000 debentures. The costs of the arbi - 
tration devolve upon the C rporation. A short discus-ion ensued 
when the report was presented at a meeting of the Tramways and the 
Finance Committees, but, whilst one or two members considered the 
award somewhat bigh, the mejority joined with the Lord Mayor in 
regarding the reeult as satisfactory. Good progress is reported with 
the work of reer nstrustion. The manager having advised against to 
covers for the present, the point was debated by the Corporation, an 
finally it was agreed that it shonld be au instruction to the Tramways 
Oommittee to look into the matter, and, if desirable, to order 20 or 
30 top covers. 

Exeter.— The new electric tramways wero opened on Tuesday by 

the msyor (Mr. E. O. Perry) in the presence of a lerge concourse of 
ple. The routes already equipped run from Livery Dole, tbe 
uodary between the city and Heavitree, to E.etgate, and thence, via 
High.street and Qaeen.street, to St. David's Station, while another 
line st«rting from the Cemetery-roed runs through Black bey - road and 
Bid well.street to juin the former at E utgate. This line will be carried 
through to Dansford Gate, St. Thomas, as soon as the removal cf 
exiting obstructions has been completed, while an extension to Oroes 
Park, Heavitree, of the first route is rapidly being constructed. Powers 
have also been obtained in the Act of Parliament for the construction 
of tramways in other parts of the city, but these will not be proceeded 
with probably until it is found that the sections opened on Tuesday 
are a financial sucoess, The ceremony was commenced with a satis- 
factory inaugural trip. in which the mayor and several membera of the 
Corporation, with their ladies, the city electrical engineer (Mr. H. D. 
Muaro), the consulting engineer (Mr. J. E. Waller), the chief officer of 
tramways (Mr. Hederetedt). Mc. A. Windsor (representing Messrs. 
Dick, Kerr, and Oo.). Mr, Gauntlett (representing the Westinghouse 
Company) and a number of others participated. The tramways were 
subsequently declared open, and promptly gained liberal pitronage. 
Ia the evening « public dinner was held at the New London Hotel to 
oommemorate the occasion, a large company biog present. 


New Car Design —The members of the Salford Oorporation had 
a trial tnp last week on the new single-deok car which has been built 
by Mesere. Dick, Kerr, and Oo., according to the design of Mr. E. 

ation, late manager of the Corporation tramways, The new car, 
which is the first of 20 single-decked cars ordered for use in the 
borough, is a combioation of E glish and American systems. It has 
an open centre aod a closed compartment at each end, each with 
accommodation for 12 passengers. Theee closed compartments are so 
arraoged that in the summer months the windows may be lowered and 
the car converted into an open oar throughout, Entrance is obtained 
to the car by means of two steps in the middle of the vehicle, and there 
is a Centre gangway running from end to end, which enables the con- 
ductor to collect the fares without the risks attendant upon stepping 
on to the footplate. Passengers in the open or ce te of the car will 
be able to protect themselves against the cold or sudden storm by means 
of suoog blinds, strengthened by stays, which may be used to keep 
out the wind and rain. The new car supplies a solution of the dry seat 
difficulty, for passen gers may er joy all the ad va atages of open-air 
tra vellu g, their * meanwhile being perfectly 
dry. Special A shales been made for the ventilation and lighting 
of the cars. Ventilators are placed in the roof, as are aleo the lightiog 
arrangements, the lamps being placed in elaborate brocza fittings. 
The new car provides dry seats for 48 passengers, as compared with 
22 inside passengers and 22 inside passengers in the present small and 
large b giv cars respectively. 

Dudley.—The negotiations between the Corporation and the British 
Electric Traction Company in reference to the tramways in the borough 
seem now to show some prospect of an early settlement. So hopeless 
became the prospect that only a few months ago the Town Council 
resolved to refer the whole question to arbitration by the Board of 
Tra le. Apperently as the result of thie, the company formulated 
new terms, as the result of which itis now proposed to postpone the 
purchase of the tramways from the company for a period of 21 years 
as from August, 1902. when the Oorporation ac quired powoe'8 of com- 
pulsory purchase, The Corporation will retain che exclusive right of 
supplying electricity required for working all the tramways within the 
borough for the period named, and, in addition to a fixed annual 
minimum in regard to the quentity of electricity for which the com- 
pany will be held responsible for payment, there will be a readjust- 
ment of the prices at which the company will te provided with the 
current for tramwy purp ses. The new conditions, if mutually sgreed 
to, Will, it is estimated, result in a considerable increase in the aanaal 
revenue from the supply of current to the company, which, it is hoped, 
will be »pphed towards the reduction of the rates. Auoth · r important 
condition is that the tramway to Tipton shal] be electrically equipped 
forthwith. A communication embodying the proposals indicate! wis 
discussed by the Town Oouncil in p'ivate ths other eveniog, and the 
whole matter was referred to a sub-committee, The general im p-easion, 
however, appears to be that a settlement will be arrived at without 
recourse to the Board of Trade. 

Metropolitan Railway.—Dariog the past week or so the electric 
service on the '' Extension " has bean increased, steam trains running 
only to stations north of Harrow, The latter, however, start from 


Baker-street, so that the passenger does not get the benefit of the 
improved traction in the tunnels, though against. this is set the 
aivantage that these trains as a rule make Willesden Green Station 
the fired stopping [nor seceding to the time-table, that is. 
Uafortunately, the breakdowns cf the electric trains have been 
somewhat frequent of late, especially last week, but without doubt 
the exp» ie. on tbe '' Extension will be valuab'e when these tr. ius 
run ou the '' Circle,” where such events would be more harmful t» the 
compeny, though not less ahnoyiog to the public. The new ca s now 
in use sre an improvement on the ‘‘old” ones. In place of the g«tes 
these cars have wood and glass panels, the sides of which form doors. 
These, by mesne of pulleys worked by the guard, open by sliding into 
recesses at the back of the end seats, By thie arrangement the 
olarg ng of g tes and the strong draughts of the older cars are avoided. 
The upholstery of the cars has also been improved, so that they may 
now be described as handsome. The cross seats have at the solid ends 
facing the gangways the company's monogram in copper, which looks 
very effective, The first-class cars have red carpet down the centre, 
but in the third-clase there is no fl»or covering. The seat covers are 
not of uniform colour, and there is more walnut-coloured woodwork 
then ia the cars firet delivered. The company must be congratulated 
upon the appearance of the new trains. 


London Uaited Tramways Co —Ona Monday the work of oon- 
strucüng the various extensions into Surrey was commenced, The 
route le»gth of these lines will be over 174 miles, and the districts 
covered embrace Molesey, Thames Ditton, Surbiton K'ngeton, New 
Melden. Wimbledon, Merton, and Upper and Lower Tooting, meoting 
the lines cf the London County Couacil. Asked by an interviewer as 
to whetber it would be possible, having regard to the different systems 
of electrification, for the company’s cars to run over the London 
Oounty Council's lines and rice versá, Mr. Olifton Robinson said that, 
nothivg could be easier. A shue could easily be ma by the com- 

y’s cars so as to obtain the motive power from below when it was 
on the London O. unty Oouncil’s lines, and the overhead pole could be 
tied down. The London Oounty Oouncil’s trams could be fitted with 
overhead connection. ‘Mixed traction has been employed in Paris for 
some time. The electric power for working the Sarrey system would 
not, Mr. Robinson stated, be obtained from the compiny's central 
power station at Ohiswick, but woald be supplied from the power 
station of the Underground Railwaye at Ohelsea. The Court of 
Referees presided over by Mr. H. D. Greene, M. P., sat oa Wedne-da 
to consider ssveral petitions for Locus to be bc ird against the company's 
extension of time bill. The Wimb edon Urban District Council, the 
O»ombe and Melden Urban Disui-t Counol and the Oroydon Raral 
D strict Counc] appesred by counsel, and contended that there had 
been mush delay on the part of the company. Mr. Balfour Browne, 
K. O., opposi! g the applications, explaine i that the ssheme was a very 
largo one, extensive street widcoinge had to be eff-cted, and the 
Som aer were proceeding as fastas possible, All the applications were 
refused. 

Ioquest.—An inquest was held on Moaday in the case of a little 
girl ot three yesrs, named Bates, who was knocked down by an electric 
car in Hyde.road, Manchester, while :uaning acroes the roadway. 
The driver of the car, te ing an acciient could not be averted, tried to 
work the gate and the lifeguard, bat the latter failed to act, and the 
child went underneath the car, and was found lying near the motor, 
Oae or two witnesses said that the driver did all he could, and was in 
no way to blame. Mr. Eades (the manag r of the tramoar shed) said 
all the cars were examined every night, and all defects entered up. 
Ia the present instance they had no record of the cir being defective, 
The car was all right the night before, but when he examined it afcer 
the accident he found it was defective. There was a set sorew missing, 
so that the cradle would not drop. The coroner asked whether the 
absence of the set screw would have been noticed whea the car was 
examined. The witness replied in tke affirmative, as the greaser 
would have observei it, because he would have to grease 
that part of the car. The only explanation the witnees 
knew of was that the screw must have fallen out daring the 
ocurse of the day on which the accident happened. Me. Eades 
added that on the evening followiog the acvide nt he examined all the 
ears, and not one, other tban the car which had been the subject of 
the accident, was out of order. The jury returned a verdict of acci- 
dental death, They considered something should be done to meet 
the defect resulting trom the loss of the screw. Mr. Bell (representing 
the Corp ration) said the Tramways Committee were very desirous of 
doing what they could to prevent accidente, and any suggestions 
wou!d be carefully considered. The coroner corrobcrated the Uorpora- 
ey willingness to always adopt usefal suggestions for the operation 
of the care, 


Aberdare.— Contiouiog the consideration of the Urban District 
Oounon's Tramway Bill, the House of Commons Sel-ct Committee 
head several witnesses in favour of the moasu'e, including a repre- 
sentative of the Ma: qnis of Bure. Mr. Owen Williams, surveyor and 
engineer to the Dist ist Council, desoij ei the scheme in detal The 
entire length of the tramway route would be 4 miles 6 farlooge 
47 chains. The population of the district was 47,101, 34 500 of 
whom lived within tive mioutes' walk of the proposed route. He 
calculated that the service would te availed of by 40.000 and from 
statistics gathered from other quartera he computed that the total 
number of pasas ngere would be 3 600 000 per annum. I: two months 
in 1902 the Taff Vale Railway C n pa iy only earcied 1 045 passengers 
between Aberdare and Aberaman, che two stations with which the 
tram services could be said to be likely to compete, and in a certain 
month this year the railway company only carried 847 pusepg rr. 
His estimate, including the construction aud equipment of the per- 
manent way, the construction of the power station, cars, electric 
motors, and car-shede, amounted altogether to £65,495. 93. 11d. A 
10-minute service of cara would be provided. There would be 12 cars 
to seat 48 passengers, and most of them would be double-deck cara, 
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He estimated the cost of the street widenings at £12,596, and the cost 
in respect of the refuse destructor at £14 300. Mr. Stephen Sellon 
and Mr. Alfred Baker, manager of the Birmingham Corporation tram- 
ways, subsequently gave evidence in support of the Bill. Counsel for 
the frontagers contended that the tramways could not possibly oarry 
the collier population, because the men had all to be at their work by 
a certain time, and no tramway servios could possibly aocommod«te 
the whole of the men at one time. Several engineering and o'her 
witnerses gave evidence on behalf of the opposition. M-. Hopkins, 
engineer, Wes minster, consid-red the roads too narrow and the 
gr»d ents too s'eep. Mr. Reece, barrister, Aberdare, thought there 
was no necessity for the line, the neighbrurhood being saffiiently 
sotved by the T. ff Vale Railway. Mr. R. Llewellyn, miniog engineer. 
stated that there was littlo demard for the trims, and the general 
mansger of the Toff Vale Railway gave similar evidencs, At the 
request of the chairman, counsel for the pr. m ters supplied an estimate 
of the anticipated financial reeu'ts of the tramw» y, which show«d a 
profit of 21.000. - 

London County Counoil.—The Highway Committe e's proposal to 
spend £361,900 upon the reconst: ustion of the Council's Wandsworth 
routes for electricity was pt st poned last week, but came before the 
Courcil again on Tuesday. In the ccu-se of a short discussion Mr. 
J. Williams Benn, M.P., said that those who op the extension 
of the Council's el: cirio system alleged thst the ele trio tramway was 
doomed, and that it w: uld soon be run off the roads by the motor bus. 
Let them suppose that this was the case, and that there were services 
of motor buses converging upon the Elephant and Castle. At the 
present time, in the busiest part of the day, 436 electric trams passed 
that spot during one hour. They would need 1,000 motor 'buses to 
carry the same number of ra:sepngere, and when they remembered the 
epaoe occupied by these vehicles, their freedom in the course they took, 
to say nothing of the aroma they left behind, they would s:e 
that the idea was an impossible one, The motor bus cut up the 
roads, but although it escaped the burden imposed on the electric 
car, they did not fear its competiton. The motor 'bus was a 
useful vehicle, and had, he believed, a great futare, and it 
would be as a feeder of, and not a competitor with, electric 
tramzars, An amendment moved by Sir Melvill Beachoroft in favour 
of a reference back on the ground that the distrist was a suitable 
one in which to combine the overhead and conduit systems of traction, 
and so :ftoot a saving on the capital cost, was lost, and the recom- 
mendation of the committee wae then agreed to. The Council ie in 
communication with the Metropolitan Water Board in reference to 
the diversion of pipes. A spirited reply from Mr. J. Allen Baker, 
chairman of the Highways Committee, to a statement by Mr. Richard 
Tilipg (of Thos, Tilling, Limited), that the Council trams are not 
self. supporting, appears in another column. The remarkable vote in 
the House of Commone upon the Embankment scheme ie aleo referred 
to in another part of this issue. All the metropolitsn Liberal members 
supported the scheme. Of the Ministerisliste, 11 of the London 
members supported it and 20 opposed it. The Premier, Sir M. Hicks. 
Beach, Mr. Broderick, Mr. Akers Douglas, Sir R. Finlay, S.r E. 
Carson, and Mr. Walter Long were against bringing the trams over 
the bridges; while Sir H. Oampbell-Banrerman, Sir Henry Fowler, 
Sir Robt. R.id, Mr. Herbert Gladstone, Mr. Winston Ohurohill, Mr. 
Labouchere, and Mr, Lioyd-George favoured the measure. 


LIGHTING AND GENERAL. 


Folkestone Electricity Co.—The directors announce a half-yeaily 
dividend of 74 per cent. 

Donoaster.—The Oorporation propose to expend £7,600 in the 
extension of their electricity works. 

Sale of Plant.—Particalars of a sale of sscond-hand electric 
generating sets appear in another column, 

Erith. —Sanction has been received to the borrowing of £19,878 for 
the purposes of the electric lighting undertaking. 

Bath.— Application is to be made for a loan of £9,000 to oore: 
exceeses of expenditure over the last sanction (1903) of £30,000. 

Worksop.—The electricas] engineer, in a report on a recent break. 
dal siys that it was caused by a dead short-circuit in a three-way 

X. 

Cheshunt.—The Board of Trade have agreed to defer the question 
of revoking the Oouncil’s electric lighting order until the end of the 
year, 

Alliance Electrical Co.—The directors recommend a dividond 
at the rate of 4 per cent. per annum, leaving £2304 to be carried 
fo: ward. 

Liverpool.— Mr. O. R. Bellamy, in his report for the year 1904, 
states that 2 981 electric meters have been tested, 56 of which were 
rejected as incorrect. 

Calendar.—We have recived a wall calendar, March 1905 6, from 
the Western Electric Oompany, 171, Queen Victoria-street, London, 
E. O. (worke, North Woolwich), 

Ediaburgh —The Oleansing and Lighting Oommittee hive recom- 
monde that an expert te consulted ae to the illuminatiog power of 
both the gas and electric light of the city. 

Glossop.—The Lighting Committee have decided to recommend the 
Oonucil 10 enter ipto a contract with the Urban Electric Supply 
Company for the lighting of several roads. 

Central London School District.—The Board have decided that 
their schools shiuld te placed in telephonis communication with 
London by means of the Post Office system. 

Direct United States Cable Co.— The directora have declared an 
interim dividend of 3s. per share, beirg at the rate of 3 per cent. per 
annum for the quarter ended March 31, 1906, | | 


Horsforth.—The Horsforth District Council have decided to ask 
for a 12 monthe’ extension with regard to their electric lighting pro- 
visional order, which will otherwire expire this year. 


Leyton.—An enquiry has been held into an application to borrow 
£5 000 for purposes of electric lighting. Mr. Lowis, the electrical 
engineer, gave evidence in su: p-rt of the Ocuacil’s scheme. 


Weybridge and Walton Electric Supply Bill.—The Urban 
Dietrict Couuoil bave not been auocetes ul iu thie attempt to oppose 
this Bill before a select committeo of the House of Oommons. 


Brighton Telephones.—The Telephones Committee have adopted 
an sgecment with Mr. A. B. Bennett with reference to the terms upon 
which he is to contioue to act as consultiog engineer to the Oorporation 
telephone undertaking, and to make periodical visite. 


Cleckheaton —The Electricity Committee have resolved to recom- 
mend the Council to reduce the charge for lighting purposes from 5d. 
to 4d. per unit, and to adopt a fresh minimum as regards the supply 
for power purposes, which will be also equivalent to a reduction. 


Eastern Extonsien, Australasia, and Chiaa Telegraph Co.— 
The direstors have declared a dividend for the quarter ended Dec. 31 
of 2s. 6d. per share, together with a bonus of 4s, per share, or 2 for 
cent., making a total distribution of 7 per cent. for tho year 1904. 


Dover.—The estimate of revenue and expenditure on account of the 
Corporation eleotr city undertaking for the year ending March 31, 1906. 
shows receipts amouating to £17,668. Afcer payment of all expeudi. 
ture, including interest and sinking fund on the loan of £150,000, a 
surplus of £542 remains. E 

Hampstead —The Oouncil have placed a octtage at the disposal of 
the Electric Lighting Committee's outdoor foreman, who is to occupy 
the tame, with coal and lighting, at a weekly rental of 83., in con. 
sideration of his se v ces teing placed at the disposal of the Oouncil at 
night in case of breskdown. 

Andover.—The Board of Trade haye issued an electric lighting 
provisional order with a view to the same being included in a Con- 
fi"mstion Bill about to be introduced into Parliament to the Oorpora- 
tioa anthorising them to supply electrical energy for the puli: and 
private purposes witbin the borough. l 

Norwich. —An enquiry was held on Tueed+y into the application of 
the Town Oouncil for sanction to borrow 830 000 for electrico lighting 
purposes. The Town Ole:k in his evidence said that whercss in 1902, 
the last year of the company, there were 2 655 consumer», there were 
now 3 277, and the 8 c.p. lamps equivalent wa: 125,700 now against 
99 180 then. 

Stock Exchange —Applications have been made to the Stock 
Exchange Committee to allow the Newcastle-upon Tyne Electric 
Supply Company's 57 009 ordinary sha-es of £5 cash, fuliy paid, 
17,991 ordinary shares of £5 each, 57,009 5 per cent. preference au res 
of £5 each, fally paid, and 17,991 & per cent, preference shares of £5 
each to be quoted in the official list, 

Metropolitan Asylums Board.—Mr. A. O. Scovell presided on 
Satu:dsy at the meeting of the Board at the offices, Victoria-embank- 
ment. The Local Government Bosrd wrote sanctioning the proposal 
to enter into a contract with & selected firm or firms for the inetelle- 
tion of electric lighting, telephone, and fire-alarm systems at the 
Southern Hospital without first advertising for tenders. 


Telephenes in Cab Shelters, —The chief constable (Mr, M :Kepz'e) 
has submitted a report to the Cardiff Cabs Committee as to the p 
of the installation of telephones in three cab shelters to be placed by 
the Cor; oration in various streets. The penny-in-the-slot arrangem: nt 
is to be adopted, and the general publio will be permitted to enter the 
ehelters to telephone to other shelters and for general purposes. 


Greenock.—The Corporation have agreed on a revised scale of 
charges for electricity for the next five years, subje:t to certain condi- 
tions on the eve of settlement. The rates are as followa: first 
500 000 units at 14d. per unit, next 200,000 units at 144. per unit, 
then 200,0CO units at Id., and anything further at 85 1. per unit. 
The revenue from these sources is expected to amonat to about £5,00) 
per annum. 

London Gasette.— The pirtnership between Edward Bakewell and 
Henry Nelson Bundy, carrying on business as electrical engineers at 
50, Narrow-street, Peterborough, has been dissolved by mutus! consent. 
Toe partnership between George Charles Ohing. Henry George Kettle, 
and Charles Joho Edwards, carrying on business as motor manu- 
facturers and electrical engineers a; Ipswich, has been dissolved by 
mutual consent, 

Loughborough.—The Electricity Committee have resolved that if 
the consumptiou of elect-icity by »ny coneumer exceeds 1 500 uoits 
per quarter a charge of 4d. per unit be made. the ordinary price of 51 per 
unit to be charged for a consumption below that quantity. The electrical 
er gineer has been requested to m»ke enquiries as to the probable 
demand by manvf:cturers and others with a view of a revision of the 
charges for power purposes, 

Halifax Telephones.—The Corporation and the Ohamber of Onm- 
merce a e addressing to the National Telephone Oompeny a joint 
complaint with regard to the insufficiency of the service between 
Halifax avd Bradford. It is pointed out that in Halifax there is only 
one central station for sll this large t wa, and shat ths company ought 
either to extend the urea in which they gave their oroioary re tas or to 
provide a second station, as in Bred‘ord, 

Oriental Telephone and Electric Co.—The directors have 
resolv. d to recommend the peymeut of a dividend at the rate of 6 per 
cent, per annum on the preference shares for the half year ended 
Dec. 31, less income taz, and a final dividend of 24 per cent. on the 
ordinary shares iesued, free of income tax, run. & total of 64 per 
cent. for the year. The share transfer books of the company will be 
closed from April 17 to 28, both days inclusive,  . 
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Aberdeen.—The Town Council have decided that the rule as to 
disoonnectir g the electricity demard indicator should be altered so as 
to provide that consumers on any perticular corasion (but not exceeding 
one in esch month, and three days at one time) requiring av extre 
supply of electricity, might, by giving the Oorporation 24 hours’ notice 
in wribpg, have arrangements made whereby their indicators would 
not register the demand on the occasion so notified. 


Electrical Accesseries — We are informed that the Lister 
Electric Manufacturir g O. mpavy. Dars'ey, have jast ptischased the 
entire businiss of Headley. Limited, recently carried on at Moreek 
Mille Truro, with branches and agenc’es at London, Edinburgh, 
Manchester, and elsewhere. The stock-in-trede, plant, and tools are 
now bing transferred to the Dursley Works, where the business will 
in future be carried on under the direct personal supervision of 
Mr. Headley. 

Derby.—The following estimate cf oxpenditure on ospital a-count 
for the year ending March 31, 1906 has been approved by the Eleatrio 
Lighting Oommittee—viz.: drill, ]sthe, and emith’s hearth. £100; 
one 500 kw. turbine and dynamo and condensing plant, £4400; 
piping £150; foundations, £100; maios, £3 000; services, £600; 
switchboard panele, £300 ; meters and instruments, £400; trans- 
former chamber and switchgear, £50; contiogenoies, £590—total, 
£9,600. A loan is required. 


“Robertson " Electric Lamp Fire Brigade.—The members of 
thie important branch of the lampmaking staff at Brook Greoa heli a 

inderelle dance in the large hall of the Brook Green Works on Satur- 
day evening. March 25 and judging by the success of the proceeding, 
it 1s ] kely to become an annual institution. About 300 friends and 
visitors were p'esent, taxing to the full the capacity of the excellent 
hall provided by the firm for the recreation of the employós of the 
Robertson Electrio Lamp Works. 


Wellington (N.Z ) —The installation of the metallio return syatem 
for the telephones in Wellington will probably occupy two years. The 
material is in hand, and the work will begin at once. The tender of 
Messrs. Trevor end Sons, of Wellington, hse teen accepted by the 
Public Works Department for the erection of new post ard telegraph 
offces at Palmerston North. The Public Works Department have 
accepted the tender of James Trevor and Sone (£5,254) for the 
erection of the Palmerston North Post Office.— N. Z. Mining, etc., 
Journal, 

Hammersmith —The Council on Wednesday agreed that, from 
and aitor the reading of the meters at the end of the next September 
quarter, tho present method of charging for the supply of electricity 
for private lighting upon the maximum demand indicator system be 
abolished, ard that in lieu thereof a fist-rate charge of 3d. per unit be 
adopted. The premises of 31 additional consumers, representing a 
maximum of 3573 8-c.p. lamps, have been connected to the maine, and 
20 copsumers have been disconnected. The present number of con- 
sumers taking current from the mains is 1 563. 


French Cable in Venezuela. — A Router’s telegram from 
Oaracas, Apl 2, saye that the grounde for the Orurt’s recent decision 
annulling the French cable concession were that the cable company 
hed contacted to lay a submarine cable between La Guaira and the 
United Stat, a, but had boilt a land line across San Domingo, where 
repeated revolutiors had interrupted communication, cautiog less to 
Venezu lan commerce. The comrany bad aleo contracted to construct 
a national ons wise line, bot had made the line international fiom 
Puerto Oabsllo to Ooro by touching at Curacao, 


Midd)esbrough.—The Oouncil bave referred a notice from the 
Cleveland and Darbam Power Company of intention to lay cables in 
variova streets to the elect ica] ergineer for report. The er giueer 
(Mr. Tayla) in his last report stated that the number of units sold 
was 116,536, against 61,860 in March last year. The revenue was 
£1,478, against £860, and the works cost £341, against £229 in 
March leet year. The total cost of production for the month was 
£497, or 1d. per unit, comp:red with ‘324. 1er unit last year. They 
had thue made a profit on the month of £980, exclusive of interest and 
redemption. 

St. Pancras.—The Borough Oc uncil last night decided to accept 
the offer of the Underground Electric Railways Company of London, 
Limited, dp gaa the supply to their eight ststione in the 
Bt. Pancras aree, The company will take the supply continuonely for 
23 hours each day throughout the year, which is practically a 100 par 
cent. load fac or, and will guarantee a minimum consumption at each 
station of 5 000 units yer annum, for a period of five years. They 
will pay 14 i. per unit, which is the same as they have sgreel with the 
Islington Borongh Council for the supply to their stations in the 
Ielington district. 
. Municipal Wiring.—A deputation from the Sheffield Electrical 
Oontraoto:rs' Association complained to the last meeting of the Sheffield 
Oity Council against the competition of the Oorporation’s wiring 
and fitting department. Specific instances in which there was cause 
for complaint were pointed out, and s demand was made that the 
Corporation'e department shonld be closed altogether. We understand 
that in reply it was stated that it wcu'd be impossible to close these 
departments. as this would in ve lve too big a lose to be put upon the 
rates. A promise, however, was made to investigate the ape.ifio cases 
which were made in confidence. 


Holborn and Finsbury Exhibition.—The exhibition, which 
closed on Wednesday :f.«r nearly three weeke’ run, hes been successful 
to a degree that one would hardly have anticipated. The exhibitors 
are unanimous in their enthusiasm in regard to the really good business 
resulte. A big amount of business has already been transacted, in 
some cases to figures of considerable amcuat, and the number of 
enquiries from ix flaential firms have been most gratifying. The power 
section especially has come to the foie in this respect, and the Oount, 
of London Company have every reason to anticipate considerable an 


immediate increase in their al-eady red power supply. A dinner is 
being arranged by the exhibitors, and will take place early next week. 

Electric Main Dangers.—In the House of Commons on Tuesday 

Mr. Bonar Law asid the attention of the Bo ud of Trade had ben 
celled to au action in which the Manchester Oorporation had to pay 
for damage caused by a fire which had reault«d from an exp osion ia 
one of the Corporation’s mains. An improved system, in which ths 
mains were separated into sections connected by suitable fuses, and 
whereby the difficulty in localisiog leakage and consequent risk wera 
much reduced, hed received the consideration of the Board of Trade, 
avd had been adopted in all undertakings established during the 
last two years in London and elsewhere. He understood that the 
improved system had been applied voluntarily to many existing 
undert :- kings ia London. 
Covent ry.— Business at the electricity works during the yoar, 
which closed at the end of March, has been of a steadily increasing 
character. According to the chairman of the committee, as much 
current is now being sold at night ae during the day. This is due to 
three causes: (1) the reduction in the price of electricity; (2) the 
installation and hiring out of motors; (3) the fact that many people 
who hitherto have only used the current for lighting purposes in 
certain parts of their premises, now have it installed throughout. Au 
increasing number of motors are being used by manufacturers, one of 
the largest firms in Ooventry having discarded their steam-engines 
for driving machinery, and are now using electric motors hired from 
the department, The extensions at the electricity works are making 
good progress. 

Eastbourne.—The annual cost of lighting Orchard-road by means 
of 4-am Nernst lampe is estimat:d at £3. 103, 2d. per lamp, 
including interest and sinkiog fand charges on the capital expenditure, 
while the annual cost of a gis lamp ie, it is stated, £3. 5e. The 
above figures are exclusive of I'ghting and extinguishing. Three 
specimens of a special type of fliting for improving the lighting by 
ircandescent lamps will be supplied by the Reason Manufacturin 
Oompany on the condition that no charge for them will be made 
they do not give satisfaction. Further er q airies are to be made with 
regard to the system to be adopted for laying new electric mains at 
the Eut Ead. The chief details in connection with the proposed laying 
of the two bigh-tension feeders from the works to the town and the 
ren of spare ducts in the conduits for future extensions are those 

reference to the best type of conduit to lay. The total estimated 
cost is £2,518. 

Hastiogs.—1In the note which appeared on p. 464 of oar last issue 
respecting the Luna aro lamp at Hastiags we regret to say there is 
a seric us error. These lampe, ae is well known, are manufactured by 
tbe Electrical Company, of 121 125, Oharing Oross-road, W. C, and 
not by the firm mentioned in the note in question. We understand 
that experiments were mede at Hastings oa a number of types of flame 
lamps, and that the Lana lamp was on trial near the Memorial. The 
Electricity Oommittee and Mr. Ferguson were so pleased with the results 
obtained thet they have adopted this type of lamp for th, ir street- 
lighting. The first order, will comprise between 50 and 100 lamps to 
be used in lighting the front, Ia this work they will replace an older 
type of open arc, giving much more light with a smaller consumption 
of electrical energy. Taese lampe have also been on competitive trial 
at Sheffield, where they have been adopted by Mr. Fedden for the 
] ghting of the town hall. 

Burslem. — Mr. A-hton Bremner, the borough electrical engineer, 
bas nesued a descriptive pamphlet in view of the approachiog oom - 
pletion of the electrical works. The works include also & destractor 
plant Asa rcealt of negotiations between the Burslem and Tanetall 
Oout c'!s, application has been made to extend the area of sapply to 
Tuaetall abd the necessary provisional order oily awaits the formal 
consent of Parli ment. Arrangements are now being made to ensure 
a supply ovr the extended area of Bur- lem, Wolstanvon, and Tuastall, 
The cost of tbe scheme is estimated at £24,000. The scale of charges 
for current will be ae followe: for l'gnung 5d. per unit, or, at the 
option of the consumer, on the maximum deman 1 system of 7d. per 
unit for the first hour eash day aud 2d. per unit afterwards ; for 
motore, 2d. per u air, or, at the option of the Corporation, 10s. per 
quarter per horse-power installed and 141. per unit. It is expected 
tnat the supply will commence about Sept. 1. 

City Telephone Fire.— Dr. F. J. Waldo on Tuesday opened 
an enquiry at the City Mortuary, under the City Fires Inquest 
Act, with reference to the fires which occurred simultaneously at 
the premises of the National Telephone Company in Orf.rd-oourt, 
O«nnon-street, and Mansion House chambera, Queen Victoria-street. 
It will be remembered that the telephone system in the Metropolis was 
eerioualy stíoc'e1 for some days by the outbresk. The Ooroner said 
the Telephone Oompany had their Bank exchange in the upper floor of 
Mansion House chambers, There the fire brcke out at two o’clak on 
the morning of Tueadsy, Feb. 28, aud destroyed two little wooden 
structures on the roof known as tbe test-room. The fire at the Ozford- 
court premises of the company broke out in the telephone distributing 
room on the topmost floor, The distributing room was clored at the 
time, It appeared from what he bad been informed that some teats 
were then be ng carried out on the Tuner Circle on the District Rail - 
way, which re: dered n«c«s&a-y some alterations in the telephone wires 
ia the tuvnels, and the conductor rail: were charged. One of the 
teleph: n- c ibl:8 came into contact with the live rail, an arc occurred, 
and the lead sh: eiiog was melted : ff the cable. The telephone wires, 
used to carrying only a voltage of 22 or 24 volte, received the current 
of 600 volts from the rail. That current was carried to the test-room 
of the Ba: k exchange and the cable-rvom, and caused fires at both 
places. The Board of Trade had intimated that the fire ''did not 
appear to be a matter in regard to which the Board of Trade have any 

wer to order an enquiry," end he hai decided, therefore, to hold an 
inquest, After «ome *vidence had been given, the enquiry? wag 
adjourned, 
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Bermondsey.—At the last meeting of the Borough Oouncil the 
Electric Lighting Oommittee presented a report in reference to an excess 
charge of £6,946, 11s. 61. in excess of £11,078 estimated for cost of 
maine laid ia Rotherhithe. The details of expenditure were: contract 
with cable company and cables ordered, £10 2C8. 5s. 1d.; lock cross- 
inge, 22 653. 12s. 9d.; labour, £5,163. 138. 8d.—total, £18,024. 
lle. 61. A sum of 22.652. 120. 9d. of the total excess expenditure 
had been passed by the Oouncil for the werk involved in taking the 
maine across the Surrey and Lavender Docks, the balance of £4,293. 
18s. 9d. was attributable to the greater expense involved in opening up 
and reinstating the roadway, esp cially in Uaion-road, where the 
conduits had to be laid at a depth of 4ft., and in crossing Southwark 
Park-road at 18ft. deep. Extra labour and tackle had been required 
in supporting the large number of pipes exposed in excavations. A 
large number of extra brick chambers had also to be provided, 
3 labour in pulling cables, and the difficulties oocasioned by 
wet weather. 


Lancaster,—The Mayor, in moving the adoption of the Electricity 
Oommittee’s minutes at the last Town Oouncil meeting, ssid that 
there had been a falling off in the total consumption and the amount 
received for the sale of current, principally on account of tramways, 
bat there had been a alight increase in the consumption for lightiog 
purposes. Asa set cff they had reduced the price of electricity for 
power from 3d. to 24d. per unit, and the charge to the tramways by 
5 per cent. from last S-ptember, The estimates for next year showed 
a profit of 2574, and the astual profit last year was £521, which they 
had placed to the reserve fund. The estimated profit was £729, so 
that they had realised £200 short of the estimate. It was p inted 
out that the Tramways Oommittee obtained the current for 2d. per unit 
less 5 per cent, whereas the current generated at the works cost 2 öd., 
so that the committee were supplying the tramways absolutely below 
cost. Mr, Frank Shaw, of the Technical Schools, Manchester, and 
lecturer in electrotechnics at the Storey Institute, delivered a popular 
lecture on Electric Lighting and Lamps at the Storey Iastitute. 


London County Council.—On Tuesday tenders were received (a) 
for the manufacture, etc., of eight induction motor.generators fur 
mnri sub-stations ; (5) for the supply, etc., of general wiring 
material at the Greenwich electricity generating station ; (c) for the 
supply, etc., of low-tension cables, cable boxes, etc., at the Greenwich 
electricity generating s'ation. It was sgreed to lend the Hackney 
Borough Council £11,083 for electric lighting and street-lighting. The 
Housing Committee recommended that an agreement be entered into 
with the County of London Electric Supply Company, Limited, for 
the supply, on the automatic prepayment system, of electric light to 
the cottages in course of erection on Section B of the Totterdown 
Fielde Estate; that She agreement do provide for the wiring of the 
cottages before the walls are plastered, subject tothe work being carried 
out to the satisfaction of the Council, and to the company bearing such 
additional as may be due to the work being done in that 
manner; that the solicitor do prepare, and obt»ia the execution of, 
the agreement; end that the seal of the Council be affixed to the 
agreement when ready. 


Hull Telephones.—At the last meeting of the Hall and District 
Ohamber of Trades, the following letter was read from Sir H. Seymour 
King, M. P., in reply to a resolution of the Oounoil recommending that 
tho National telephones should only be purchased on terms which will 
permit of the low rates of the competitive system being maintained : 
“I am afraid that your Council hardly appreciate the position in which 
the Government were vis-a-vis the Telephone Company. Asa matter 
of fact, Parliament is under an obligation to pu:chase the telephone 
system at the expiration of the license, or else to renew the license, 
which most people think would be a most unfortunate and uubusiness- 
like thiog to do. Of course, the agreement with the Telephone 
Company containe no guarantee that cheaper rates shall be charged. 
Why should it! It has nothing to do with purchase from the 
Telephone Oompany ; it is a question between the Government and 
the country, ss to which Paciament will no doubt use the proper 
pressure through the representatives of the towns in due course, The 
Government is bound to purchase at the value of the plant on tramway 
terms at the expiration of the license. No otber terms would be 

ible” The engineer has been authorised to advertiss for tenders 
for the cables required in connection with the extensions. 


Fire Pumping Plant.—Mesers. Gwynnes, Limited, engineers, of 
London, have been entrusted with an order from Lord St. Levan, of 
St. Michael's Mount, for probably the most up-to-date fire pumping 
plant in the country, It consists of a set of eleotrically-driven centri- 
fagel pressure pumps in duplicate, automatic in action, placed in the 
engine-room, situate about 400 yards from the castle. An elostric 
storage battery, always charged day and night, will be fitted, of 
sufficient size to run either fire pump fcr one hour, After this time 
arrangements are made whereby the pamps can be driven continuously 
from the generating plant. In the castle itself, in convenient positions, 
will be situated 12 hydrants, each with a long length of hose and 
nczzle, ready for immediate use; also, in convenient places, nine fire- 
alarm switches. It will only be necessary for any one of these switches 
to be moved over to start the first set of the electrically-driven fire 
pumps in the engine- room. The same switch will start electric belle 
ringing over the other eight switches in the castle, and it will also ring 
an electric bell in cash of the cottages at the bottom of St. Michael's 
Mount. The fire plant, electric switches, and bells are all in duplicate, 
and if by chanoe, therefore, it is found that the firet plant is out of 
order, it will only ben for one of the attendants to start one of 
the other nine switches controlling the other set, when the second set 
will immediately come into operation, Arrangements have been made 
whereby two hydrante can be turned on practically to any part of the 
castle should a ftre break out, —Cornw««/ Gazette. 


Istington.—At to-night's meeting it will be proposed (1) that in 
response to an application from the Hornsey Town Council that the 


south-west side of Stroud Green-road be lighted by 10 arc lampe at a 
cost of £800 ; (2) that a low-tension main be laid in the Oity-road at 
a cost of £60; and (3) that an expenditure of £4 600 for mechanical 
stukere, be »greed to. The committee recently made some trate at the 
electric lighting station with mechanical etkera of an improve’ type, 
and have eabmitted a report stating that small] bituminous coal at the 
present price of 93. 7d. per ton can be used in the farnaces with almost 
as good an ovaporativo ¢ffiviency as can be obtained by band firing on 
the other boilers with Welsh coal at 162. 3d. per ton. They cone der 
it desirable, however, that only a proportion of the total number of 
the boilers in the works should be fitted with mechanical ap; lisuces, 
and propose that the boilers ia the new boiler-hou:e only should be so 
fitted ac present. They think it is eesential in connestion with 
mechanical st king, and in view «f the large increase in the con- 
tupption of small bituminous coal necesiitated by the adoption of 
this proposal, that bankers should be provided to keep seperate the 
two classes of cre] in use, as well as to increase the coal storage accom- 
mod tion. They suggest that overhead bunkers, having a capacity of 
500 tons, be erected in the new boiler-house, and that conveying 
machinery be emvloyed for the purpose of the more efficient handling 
of the coal in question. The electrical engineer's estimate for the 
work is as follows : tix mechanical stokers. at £300 each, £1 800; 
excavations, foundatiins, eto., for above, £400; one overhead s:eol 
bunker capable of holdirg 500 tons of small coal, £1000; 
coal clevator and conveyor, £500; motors and accessories, 
£300; lab ur in connection with erection, £500—totel, £4 500. 
With regard to sn account for income tex on electricity profits, 
amounting to £629. 33., a statement has been prepared by the borough 
treasurer showing that the taxable income from all sourc.s amounts 
to £12 683. The committee will report to-night as follows: '' Income 
tax at 1s. in the E on this sum amounts to £629 33, There ie, how- 
ever, a substantial te, off agsinet this charge in the amount of income 
tax deducted by the Oouacil from interest on loans raised for the 
electricity undertaking. Ia a recent desision of the House of. Lords 
ia the case of the Attorney-G.neral v. The London County Oouncil, 
it was held that where the intereat on the loans is paid out of profits 
the person who makes the psyments and deducts the income tex is not 
accountable to the Orown for the duty deducted. The figu es for the 
current year are not availsb'e, bat we msy mention that lest year the 
am unt of income tax deducted from interest on loans wes £392. 
16s. 3d. We are sa isfied that the amount of £629. 3s. is properly 
payab.e, and we have accordingly incladed it in our list of proposed 
paymeats.” 

Brighton —The Town Council have received a report from Mr. 
Arhar Wright, manager of the Brighton Corporation electricity 
uudertakiog, in which he stated that there was not the slightest 
chance of the g-neral body of ratepayers having to contribute towards 
the Southwick station scheme, as it could always be made to be as 
self-supporting as the Brighton electricity undertaking had invariably 
been in the past; ako the cost of carrying out the scheme would be 
very much less than was estimate i in 1900. The Southwick scheme 
was not only the best solution of the problem of how to farnieh the 
additional supply required for Brighton, but its advanteges over the 
only other alternative—viz., of putting op a new power station in 
Brighton—could now be shown to be even greater than were fore. 
shadowed ia 1899. The sum of £114,628 had on Jan. 31, 1905, 
been expended in connection with the Southwick scheme (including 
North-road sul) station). The probable farther expenditure that would 
be incurred in completing he work of providing the addition al electric 
generating and converting plant contemplated in his es imates of 
March, 1900, would be about £168,522. The great esonomy obtainable 
when the new p wer station was at work would in all prob.bility make 
it very advisable to order in the year 1906 one additional turbine 
generating set with the necessary boilers, and the converting 
machinery for North-road. He estimated that the pot now being 
erected at Southwick would supply six millions of the units sold per 
annum in Brighton. The sale of electricity during the pre ent 
financial year for lighting and tramwaye in Brighton would 

nearly eight million units, and the demand would 
probably exceed ten million unite in five years’ time, He 
cons dered that the Oorporation’s electricity undert- king had had 
the unt sual merit of being from ite first year of worku g entirely elf. 
supportieg, the geners] body of ratepayers never haviog had to con- 
tribute towards 118 maintenance. Judging from recent experience, the 
undertaking would realise. if sold, mcre than twicc as much money as 
it had cost t2 build up. The continued increase of business had been 
remarkable considering the size of the town, there being now no less 
than CO units of electricity consumed per inhabitant per annum, s 
figure which was not nearly app: osohed by any other town ia England. 
The accumulated profits now allocated for reserve fund purposes 
amounted to over £15,000 and if the Oouncil followed his advice this 
year, the reserve fund would probsbly reach £18 000. The aversge 
prices at which electricity was supplied in Brighton to private con- 
sumere, street lamps, and to the tramway department —namely, 3'1d., 
1°6d., and 1 5d. respectively— were lower than in any other electi T 
undertaking similarly hendicapped ae regarded the high cost of . 
Fourteen thousand pounds had been paid out of the net profits in past 
years towards the relief of the general rates. Over £100,000 would 
have been, by the end of this financial year, set aside out of the gross 
profits for the repayment of capital. Oaly two interruptions of the 
general aupply had oocurred during the whole 14 years that the under- 
taking had existed. The plant at North-r and all the mains 
in Brighton had been continuously kept in thorovgh work- 
ing order and proper r»pair out of profite, and the cost of 
all useless and obsolete plant had been written off. The 
Lighting Committee have resolved that Mr. Wright be eng«g.d 
as conrulting clectiical engineer to the Oorporation, for six years from 
April 19 next, to mpana all present and future capital expendi- 
ture in connection with the electrical undertaking, at a salary of £600 
per annum, and that he be paid a further sam in any year of the said 
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period in which a profit exceeding £5,000, after payment of all debt 
charges, interest, and working expenses is made, equal to 6 per cent. 
on the amount of euch profit, The committee have been in negotiation 
for the purchase of premises adj ining the electricity worke, and, 
subject to the approval of the Council, have arranged t» purchase the 
freehold of the premises at the price of £1,800. The coat of erecting 
the necessary buildings on the site is estimated at £3 200. The com- 
28055 recommend that application be made for sanction to a loan of 


PROVISIONAL PATENTS, 1905. 


Marcu 27. 


6400, Imprevements ia hangers or ears for overhead electric 
wires. Joseph Fizslan Simpson, 6, Bank- street, Man- 
chester. 

6419, Novel method and means for automatically reversing 
the direction of a trolley current collector upon an 
overhead conductor for electrico traction systems. 
Benj amin Smith, 17, Haymarket, Sheffield. 

6453. New or improved method and means for measuring 
electricity with or without recording or registering 
apparatus or/and prepayment mechanism. Obarlee 
Orme Bastian aud George Calvert, Birkbeck Bank-chambers, 
Southampton - buildioge, Ohancery-lane, London. 

6435. Au improved means for fastening together the ears or 
clips of overhead electric trolley wires and wires 
used ia conjunction therewith, Arthur Rogers, 88, 
Ohaocery-lane, London. 

6456. Improvements in or connected with incandescent 
electric lamps. Leo Sunderland and Gilbert Oecil Pillinger, 
Norfolk House, Norfolk-street, London. 

6468. Process and apparatus for the electrical production of 
cast iron, more particularly with a view to the 
manufacture of steel. Socié é Electro - Metallurgiqus 
Frar g aise, Birkbeck Bank-chambers, Southampton-buildings, 
Obancery-lane, London, (Date applied for under Patents 
Act, 1901, March 25, 1904, being date of application in 
France.) (Oomplete specification.) 

6469. Electromagnetic speed gear for automobile vehicles and 
boats. Société en Participation des Automobiles La 
Magnetique," Birkbeck Bank-chambers, Southampton-build- 
ings, Obancery-lane, London. (Date applied for under 
Patenta Act, 1901, Oct. 24, 1904, being date of application 
in France.) (Oomplete specification. ) 


Marcu 28. 

6523. Improvements in trolley poles for overhead electric 
traction. William Williamson and John Oollinson, 6, Bank- 
street, Manchester. 

6535. An electric wire connector. Archibald John Ware, 5, South- 
road, Handsworth, Birmingham. 


6542. Improvements in electric light fittings, applicable also 
to gas, oil, and candle light fittings. Hugo Hirst and 
Frederick Thomas Cash, 71, Queen Victoria-street, London. 

6351. Improvements in the manufacture of troughs and con- 
duits for the distribution of electricity, water, steam, 
and the like. Wiliam Hall Keys and George Henry 
Shakespeare, Prudential.buildings, Oorporation-street, Birm- 
ingham. 

6553. Improvements in systems of electrical distribution by 
means of vapour reotifying apparatus, Peter Cooper 
Hewitt, The Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk-st:cet, Strand, London. (Date applied for 
under Patents Act, 1901, April 8, 1904, being date of 
application in United States,) (Oomplete specification. ) 

6557. Improvements in apparatus for electric telegraphs. 
Siemene Bros. and Oo., Limited, and George Sylvester 
Grimston, Birkbeck Bank-chambers, Southampton- buildings, 
Ohancery-lane, London. 

6567. Improvements in electric controllers, Henry Olay Little, 
7, Southampton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 

6593. Improvements in or relating to starting apparatus for 
electric motors. Alphonse Constant R-yrolle and Johannes 
Schuil, 46, Lincoln's-inn.fields, London. 

6594. Improvements in insulation for electric heating devices. 
The British Thomson- Houston Company, Limited, 85 Oannon- 
street, London (General Electric Company, United States ) 

6595. Improvements in and relatiag to dynamo - electric 
machines. The British Thomson- Houston Company, Limited, 
83. Oannon.street, London. (General Electric Company, 
United States.) 

6597, Improvements in devices for detecting leakage in 
electric transmission systems. The British Thomson- 
Houston Oompany, Limitd, 83, Oannon-street, London, 
(General Electric Oompany, United States.) 


Marcou 29. 

6640, Improvements in and relating to electricity meters. 
Oerl Wilhelm, John Basch, and Hugo Roosen, 65, Ohancery- 
lane, London. (Oomplete specification.) 

6650, Improvements in or relating to galvanic cells, Walter 
9 111, Hatton garden, London, (Complete speci- 

cation, ; 


6679. Improvements connected with electric railways. James 
Dain Lawson and Thomas Littlefair, 70, Ohancery-lane, 
London. 

6681. Improvements in and relating to electric lighting 
systems and in apparatus therefor. The Briush 
Thomeon-Houston Oompeny, Limited, 83, Oannon-street, 
London. (General Electric Oompany, United States.) 

6600. Improvements in and relating to means for electrically 
maintaining and reproducing recurring movements 
particularly applicable to clock movements and time 
transmission. Kobert Mann Lowne and the Lowne Electric 
Olcck and Appliances Company, Limited, 22, Southampton- 
buildings, Ohancery- lane, London. 

6691. Electric safoty apparatus for cars or trains. William 
Pollard Robertson, 23, S ,uthampton-building, Ohancery-lane, 
London. (Date applied for. under Patents Act, 1901, Mey 12, 
1904, being date of application in United States.) (Complete 
specification. ) 

Marcy 30. 

6721. Collecting gear for alternating-current machines, hemo- 
polar machines, and for conducting electric currents 
for rotating parts of machinery generally. Wilhelm 
Svensson Winkler, 37, West Nile- street, Glasgow. 

6752, Improvements in dynamo-electric machines. Jakob Emil 
Noeggerath, 83, Cannon.street, London. (Date applied for 
under Patents Act, 1901, March 30, 1904, being date of 
application in United States.) (Oomplete specification.) 

6755. Improvements in or relating to mercury vapour electric 
lamps. Oharles Andrew Lee, 24, Oleveland-square, Hyde 
Park, London. 

6760. Improvements in the electrolytic production of copper 
wire, strip, or the like. Sneracd Osborn Oowper-Ooles, 
4, South-etreet, Finsbury, London. 

6775. Improvements in polyphase current electromotors. 
Georges Muller, 18, Buckingham - street, Strand, London. 

6786. Improvements in the construction of plates for accumu- 
lators or secondary batteries. Frederick Julius Gerard 
and Lotkar Fiedler, 22, Southampton-buildings, Ohancery- 
lane, London. (Oomplete specification. ) 


Marcu 31. 


6803. Improvements in automatic electric tramway signals. 
Hu Storm and Thomas Simpson, 165, Cathedral-road, 
Oardiff. 

6822. Improvements in electrical switches. John Henry Tucker, 
128, Oolmore-row, Birmingham. 

6838. Improvements in or relating to the suspensien of over- 
head oonductors for electricaliy-operatod railways 
and the line. Budd John Jones, Toe Westinghouse Patent 
Bureau, Westinghouse-building, Norfolk-street, Strand, 
London, (Date applied for under Patents Aot, 1901, April 2, 
1904, being date of application in United States.) (Uomplete 
specification. ) 

6865. Improvements in micro-telephones or instruments con- 
taining a telephonic receiver and transmitter in one 
casing. Isidore Bernard Birnbaum, 322, High Holboro, 
London. (The Telephon Fabrik Akt.-Ges, vormals J. Berliner, 
Austria. (Oomplete specification. ) 

6867. Improvements in the method of wiring or connecting 
electric conductors and in patterices, junction boxes, 
and the like therefor. Herbert Bailey, 6, Lord-street, 
Liverpool. 

6878. Improvements in apparatus for the electrolysis of 
gases. Robert Francis Wood Smith, 4, South -street 
Finsbury, London. 


APBIL I. 

6983. A portable goar-coupled water-motor and dynamo, for 
recharging motorcar electric ignition accumulators 
and the lige, Frederick John Matson, 11, Gladstone-street, 
Leeds-road, Bradford, Yorks. 

6891. Improvements in contact breakers for use in connoc- 
tion with electrically - fired internal combustien 
engines, The Electric Ignition Company, Limited, and 
Frederick Harold Hall, 24, Temple-row, Birmingham. 

6904. An improved method or arrangement for preventing 
accident or loss of life through the breakage of 
overhead electric tramoar wires. George William 
3 and George Hildreth, 6, Fiakle- street, Stockton - on · 

ees. 

6922. A device for preventing the telephone handle being 
turned more than once. Eduard Doye, 17, Mythenstrasse, 
Aiinch, Switzerland. 

6946. Electric fire-alarms. Fred Francombe, d, Hill-strest, John- 
street, Kingswood, Bristol. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 20, 
1904. 


7610. Electric aro lamps. Foster, Grote, and Ely. 


7614. Apparatus for generating and applying electricity on 
railway and other vehicles. Beaumont and Still. 

7807. Machines for transforming or converting electric 
currents, La Oour and Rich. 
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7814, Eleotric roasting and heating apparatus. Bauer. (Datertre 
and Nodet.) 

Electric meters. Krausse. 

Electric machine tools, Fairfax. 

Mechanically - replaced annuaciator movements for 
telephone switchboards. Oppenheimer. (Act.-Ges. Mir 
und Gerest.) 

Machines for making incandescent oleotric lamps. 
British Thomson - Houston Oompany, Limited. (General 
Electric Company.) | 

Apparatus for starting and controlling electromotors 
and circuit breakers adapted for use therein. Dadge 
and Lord. 

Electric lamps, especially applicable to electric lamps 
of the character hnown as “vapour arc lamps” or 
"luminous vapour” electric lamps. Bastian. 

10341. Vapour electric rectifiers and like electric apparatus. 
Osroian, (General Electric Company.) 

10559. Galvanic batteries. Siemens Bros. and Oo., Limited, and 

Eich enauer. 

Methods of conducting chemical reactions by means of 
a mercury vapour arc. Oarolan. (General Ele str io 
Company.) 

Coiling or wall rosettes for electric lighting and heat- 
ing. Lundberg and Lundberg. 

Electric switches. British Thomson-Houston Oompany, 
Limited. (Allgemeine Elektricitats-Ges. ) 

Incandescent gas, acetylene, and eleotric arc lamps. 
Winkler. 

Electric miner s safety lamps. Rees. 

Alternating-current electric motors. Davies. 

Electrodes and lamps for aro lighting. Oarolan. (General 
Evctric Company.) , 

Electrical resistances. Davy. 

Construction of dynamo-electric 
Taomson-Houston Oompany, Limited. 
tricitäts-Ges.) 

12335. Dynamo-electric machines. British Thomson -Houston 
Company, Limited. (Allgemeine Elektricitäts- Ges.) 

13386, Alternating-ourrent electric meters. British Thomson - 

Houston Company, Limite i. (Allgemeine Elektrioitäts- Ges.) 

Manufacture of insulated electric conductors and 
apparatus therefor. Siemens Bros. and Co., Limited, aud 
Dieselhorst. 

Process for the etching of metal plates by the aid of 
electrolysis. Strecker and Strecker. 

21848. Telegraph recorder. Roussel and King. 

$2326b. Electricity transmission systems, Justice. (Voltage 
Controller Company.) (Date applied for under Patents Rule 9, 
O.t. 17, 1904.) 

$2939. Method of supporting electric tramway overhead 
power-transmitting or trolley wires. Alien. 

23150. Apparatus for the distribution of alternating electric 
current Berry. (Date applied for under International 
Convention, Oct. 29, 1903.) 

26095. Controlling systems for electric motors. Eastwood. 
(Date applied tor under International Convention, March 21, 
1904.) 


7937. 
$316, 
8737. 


9658, 
9711. 


9718. 


10881. 


11056, 
11073. 
11650. 


11943. 
19123. 
12247. 


12267. 


12334. machines. Pritish 


(Allgemeine Elek- 


15773. 


21322, 


Electric motor controlling systems. Eastwood. (Date 
applied for under International Convention, June 10, 1904.) 

Troughs or conduits for underground electric mains 
or cables, and for similar purposes. Wilkinson. 

26282. Switoh installations for telephone exchanges and 
switches therefor. Siemens Bros. and Oo., Limited. 
(Siemens und Halske, Act. -Ges, ) 

Storage cells. Gardiner. 

Grid or element for secondary batteries. Gardiner. 

Safety discharge apparatus for excessive voltages 
in electric circuits, Siemens Bros. and Oo., Limited. 
(Siemeas.Sshuskertwerke G. m. b. H.) 

28471. Combined starting and braking device for electric 

motors, Hultqvist. 


27901. 
27905. 
28018. 


1905, 
3554. Detonator fuses for electric blasting. Render, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. ag Last price 
Commercial and Industrial.— £ £ 
Alliance Eleccrical Co., ö per cent. Cum. Pref., Nos. 1-70,000 1 Mi 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- 125,000 1 .. 7/16.17/32 
British Insulated and Helaby Cables, Ord., 1- -100,000 ee 5 — 5h OX 
6 per cent. Cum. Pref., 1-100,000. ae 5 — 54-6 
——— 44 per cent. Mortgage ‘Debentures .............- 100 . 101.104 
British Thomson-Houston Co., 44 per Get. 1st Mort. Deb. 
deg, —————————r——" 00 — 99-101 
British ouse Elec. and Manut., 6 per cent. Brees 
275,001-375,000 /%ůõunrh2ã2 2 cess æ 2323354 
— 4 per cent, Mortgage Debenture Stock .......... æ 91-95 
Brush B:ectrical „ Neo ds Nos. 1-106,731 .. 2 2-3 
— Non. Cum., 6 per cent. Pref... fn 2 æ l4 
—— 44 per cent. lab Debanar E Stock... .. me ns =o ae ne ~ 100 . 92-95 


Name. so iy Last price, 
£ £ 
Oallender's Cable, Debentures « &6 (610 GO ee 0900000 09 090 9 O a «ae Ee 
ees „ C&S G9 O64 POEMS 06.0 0.009092 00009000000 90 0.8 Ld 114 
e per cent, P. LLL % % 6 %%% %. %%% %% %% „„ „ 60„ em 54-53 
Crompton and Co. ............ ..... sonens eo D - 25 28 
— B cent. Debentures *-0€900092800í6(09000€ eeeooeeoe 68 100 ap 96 98 
Edison and Swan United, A" Shares, 1-99, 1111 .⁊ ⁊ õ ð ~ 1-11 
** A" Shares, 01-017, 139 ......-- es 13 24} 
— — 5 per cent, Debentures "esc Redi  — — EXT os 9.9 a 100 ane 85 90 xd 
— 4 per cent. Deb.. 1 » o 9.9 9.0 as oo en 80-85 
Electric Construction, Limited, Nos. 1 to 112,100 cscs... È „ 1311 
7 per cent, Cumulative Pret. ..... — — r BiLA 
4 ver cent. Perp. Ist Mort. Deb. 100. 3979 
Ferranti Limited, 5 per cont. let Mort. Deb. Stock, Red. 100 — 90-95 
General Electric Compan 900), 5 i por cens: Cum. Pref... 10 . 9-10 
4 r cent. 120 M Avge 228 eee C608 08 68 00 =p 97-101 xd 
W. T. ey's Telegrapb Works, Ordinary . 62V E eod ehe dn — 121 123 
4 per cent. erenoe .......... e ven — Er 
per cent. Debentures 9 . ˙ 100 œ 109111 
India Rubber, Gutta Percha, * Telegraph Works .. 10 œ 1617 
4 per cent. Debentures ena %% %%% CHOSE ES %% %% % % BE „% „% SE BE 99 — 100 =? 100 103 xd 
Parker, Thos., Limited, Ordin e e 10 an 10 103 
Telegraph ction and tenance.............— 18 — 1638 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ......... —  Ó i Ind 
I! per cent. Cum. Pre 501-15,000 ........ sves 10 as ation 
6 per cent. Cum. Second Bref., 15,001.22, 500 — 10 I 1142 
per cent. Debenture Stock. Re. 100 .. 105-107 
Bromley (Kent) Electric Light and Power Co. 5 .. 51-58 
4 per cent. lst Debenture Stock, Rod .. .. 100 . 103-16 
Brompton and Ke : . eo. D — 93 10; xd 
—7 cent. Preferenee ee 8. 9%- lug xd 
Calcutta Mec ectric 8001.80.00 Ps 9 s Ordinary, Hor 160 505 — : x 2 2) 
Cambridge [ru Suppl Company, Ltd. < £10 Ord. 8 . 133.13, 
Oentral Electric Supply, $4 9918 cent. Guar Deb. Stock 100 æ 105108 
Oharing Cross and Strand, 7 80,000.. ............... B — 74-84 
— r cent. Cum. 5 = 5458 
tv Nasdestaking, 0 " $4 p. a. Cum. Prei, i. a0. 000 5 — Sek 
Pie 001-80, O00 UD 9.5 5-54 
4 per cent. Debenture Stock, odis (Prov. Certa.).. 100 105 107 
Chelsea Electricity Supply ............. ccce eee ee eee eo 6 — 03 7 
44 per cent. Debentures ..... N e — 100 . 109111 
City of Lon on, *»50909900690000090002090000090 eo oo oo 9.9 10 Fy 11-12 
—— per cent. Cumulative Pref................. «ev. l0 a 1 
—— § per cent. Debenture Stock — 100 . 127 
h per con cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 100 . 1051C5 
Oounty of London Electric Supply,Ordinary ......... sss B 9-94 xd 
—— 6 per cent. Cum. „ 10 . 182- Ha xd 
per cent. Debentures Prov. Certes. All pd. Rd, 100 .. 104-1 
——— 44 per cent. 2nd Debentures Prov. Certs......... 100 .. 110-1135 
Bdmundsons' Electricity Corporation, Ordinary, 1-50, O00. 6 . 6-6) 
—— 6 per cent. Cum. eccc96 00800880808 „% 08 „% 69 6 D 64 64 
— re per cont t. First Mort. Deeebdd . . 100 P 106-108 
BlectricL Co. of Aust., Ld., 6 p. o. Om. Pl., 1-30, 000 6 . — 2423 
5 per cent. Debenture Stock, Red... ares =æ 8591 
Folkestone Electric Su Nos. 1-10 000. sa D AE 
per cent. ret Deb Stock, Red... eos 04 90006 T) EI 1 -104 
H ve Riectric Lighting, Limited 1444 1-13, 000 | NEN 71.5 
Isle of Wight Elec. Lt. and Pwr., Ld., 4j p.c. Db. Stk Red. 100 æ 101-1 
Kalgoorlie Electric Power ant Lighting, Limited, 6 per 
cent. Cum. Pref., 1 æ 11/16-13/16 
1 4 K tabridge S Med Lt, Ltd., Ord.. 17 000 6 12.13 
Kensington and i21 and N otting Hil), 4 pee 
cent Dehentnre Mbook RG 100 .  101.1^3 xd 
Kidderminster and Dist. Nies. L Lighting and e 10 94-104 
London Electrio, *€60909€9090090002909900000002€92 2.9 ae 3 an 2,-3 
6 per cent. Prei . 6 ~ 56 
rms pue cent. 1st Mortgage Debenture Stock, Red... 100 Š 89-101 
Oranas. E E ~ 10 1171 Bi 
1 per, -— t 5 Debenture Stock . o W — 109.114 
C — Spf} 
— Nt oe enh. Mortgage De Debenture, Red. . ~ 100 . 7.99 
Midland Electric “Power Dis., Ld., 44 p c. "Ist Mort. Deb.. 100 SR 99.101 
Newonstle- upon · Tyne poise Supply, Ordinary ........ 6 = 89-101 
N Hill Electric i ©0200 060668 0.0029 88 68 48 09 0 C8 6226 66 26 T] 1 = 1150 
otting ectric Lighting z 15 
per cent . First M Debs Nos os. 1-500 (Reg.) 100 1 104 
Oxford Electric, » 1-96 ana 4 1, 10 86 . 61-64 
— 4 per cent. Debenture Stock . 100 .. 8100 
Royal mies e eee ii per cent. First 
Shares Mortgage Debentures ...................... ‘ai 98 100 xd 
Smithfield Markets Electric 8u Ltd., Ord., 1-12,000.. — 744 
4 per cent. Debenture . 100 73-85 
South London, Ordinary ......................- ee sese æ 33-45 
South Metropolitan Electric ir i and Power Co., Ord.. 1 xs $1 
7 per cent. Cum. Pref. .................... eee | en 14-1 716 
——— 44 per Sent n at Mort, Deb. iiie noe oben wein 100 .. 151C8xd 
— Ditto, June, 1] "e 
di. James's an and P Pall Mal Mall Ordinary, 101-30,080 .......... 6 wm 133-145 
OD 9.0 9.0 GE 9.0 Se 9.9 „ 0.8 08 eO 99 9.0 QUO «m6 - :81 
eseesece eeeevecve e, ^ ee me me meme 100 me -100 
Urban I iy O u Ua, Ordinary, 8-50, O07 8 415/168 1/16xd 
—5 per: cent, Cumulative Preference, 50,001-80,000 6 w 5-51 xd 
Westminster, Ordin — 2 °- ao an «o aD om 6 en 12 13 
—— § per cent. "Cum, . Pret., 110,101-138,351.— -——— D 051 
Electric Tramways.— 
Anglo- 1 9 per cent. Cum. Pref., 1-260, 007 5 on 98-94 
J T ðͤ b Ree iren 5 -8 
Permanent 6 per cent. Debenture Stock, 1888 .. 100 .. 120.145 
Auckland Elec. Trams., Ld., 5 p.c. lst Mor. Deb. Stk., Red. 100 . 105-107 
Barcelona Tramways, Limited, Ord., 1-20,000 oc — 10 .. 12-325 
5 per cenu Cum. Pref. shares, L- 10, 000 oseese . 10 .. 9.10 
9 per cent. Deb., *999999*99092000220690699 100 ee 99-102 
——— 4) per cent. Red. Deb. Stock ..................., 100 .. — 96-100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 .. 13/16-15/16 
5 per cent. Cum. Pref. Shares, 1 K 1 .. 15/16-1 1/16 
Belfast Street Tramways, Ord., 1-26,600 .............. e 10 .. 10,114 xd 
Blackpool and 5 ä 29³⁵õꝛ„b» 4 ca no eS 95 mo 10 a -13% 
5 per cent. Cum. Bret, Nos. 1 75, 8 8 — - 
44 per cent. Deb. Stk., "Bed. , Prov. Certe. all pd. 170 - 91.86 
British e a Electric Railway Co., O Ord. Def, ........ im e 104-107 
ome -ů̈W T (EEE „„. on 100-103 
—— Non. Cum. 5 per cent. Pref, in . 10 . 10-104 
e d percent tet MEE Deba., Nos. 1-6,250,0f Sb each 10 — 105.40 po 
per cent. Vancouver Power Deb. ............ 100 — 93-102 
British Atish Biectric Traction Ord. 1-500,000 & 60,001-90,000 10 9-94 
——= per cent. Om. Pf., 50, -60,000 — 22 10 103-114 
— ð per cent. Perpetual Debenture Stock _....... 100 121-123 xd 
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Amount Amount 


Name, paid, Last price, Name, pod: — 
g R T rdinary 
8 19008 Ayres and Belgrano Tram. Ord., 1-100,000 - 6 Lad 314 renum 6 per 3 @ ee add Oe (990620 „% 69 OF „ as 10 — "i. 
— 4,“ per cent. Om. Pf., 1-40,000.. -- bi 55 Perth Miec. T'ramways(W.A.)5 percent, 1 Mrt. Deb. 8k. 100 = 105 18 
— '' B’ 6 par cent, Om. FI., I- A7. 500 6 a dg 0% Potteries Blectric Traction, Ordinary 80,001-40,001 ...— 10 93 104 
5 percent. Deb. Stock, Red. .. 100 — 107.109 6 per cent. Oum. Pref., 1-20,000 Ll -10 
Prov. N all paid 6 0 08 88 68 66 66 GP OS 68 009 08 OO 1 a 103 106 4 per cent. Debenture Stock dels me Cp ae de eS P 100 am 1 -147 
Buenos e Electris Trams., Ld., ipe Deb. Stk., Red. 100 . 97-19 South Lancashire Hlectric Traction and Power Company 
Calcutta Tram ways, Limited, 1-102, "n .. 8499 £250,000 Ordin VF 1 
N M Pe tret wera Nos. 148000" —ͤ—ͤ 2 gos Pe M £101,132 6 per cent, Preference = 1 180 
a e 000 . 7 ©8068 6 „%%% 00 6% „6% „ uA . — 7 è 8 3 9. G. 
Ol v si Birmt a gham Tramways, 5 per te a, Oai a. Pred, E 105 z te, £597,170 44 percent. Debent ure Stock 100p. p 
— or cent. e Do 9 $79, oo æ z O Rail — 
Oo lo moO Glectric Tramways and Lighting, ö por cent. 1s K Electric ways. 
Muctgage Oebenture Stock, Bed. 20 02 66 90090 90 QO 9.2 an 1 103-105 Oentral London, Or — m ce Qe «e QD OU OW (UO OD aD Quo ꝗ— 100 -- 95-85 
Oort J wee [rem ways aac Lighting Oo. Ordinary 10 d 4 per cent. Pref, ** iod — puru 

— Per cent. Am. Pell. PES 11.1 — — $9 Y) an (€ ao as no ne as an Q6 an as a : 

— — 4 perceat, Doveabures ....................— - 100 101. 102 — $ p. o. Deb. . = 111-135 
Dabiia United Tramways (1890), Ord., Nos. 1-60,000 .. 10 — 134 144 Oity and South meg Dread Ordinary ao ao no 100 . — 4445 

—— $4 per ceat. Mort, Debs., 1-5,000, Red. ~ 100 _ 96-87 ——— 5 per cent, Pref, Stock fi- 100 — 120- 
tele t Chanset ecEric Tram San ting, x o. ? es 00000605 „ „ „% (09000 60 no e9 oo oo e 

dau. Pest., Woe, 50,001.60, 000 . 5 a 955 4 per cent. Mortgage Debentures, Red., 1-1,700., — .. 99- 

— 4 per cent. Debenture Stock .................. 100 = 8 Underground Electric Railways of London, 5 per cent. sod 
Ktddeemlaster and Diesrict Lightingand Traction, Pref. 6 — 884 Profit-8h Secured Notes: — = 89 P 1 
Loadon Uatted Trys.(1901),5 per cent. Cum. Pref. ...... — 10-1 Waterloo and Ofty, Ordinary a æ æ m æ m 100 .  99- 

4 por cent. let Mt. Db. Stock. Red. ............ 1 — 991 h 
CCC Ge REP PEOR PR. o isa | pune mene ire 
Metro 0 tan ec. rams., .9 e oo Se , IL B * oe / / ad an QU a CDD — emo es ae $ 

ba 5 percent. Cum. Pref. ,500,001-1,000,000 ........ 1 1-1 1/16 Tauon ien Ac VVV T^ Wi dentes 

— - 44 percent. Deb. Stock, Red. .... ............. 100 .. 108-107 6 per cent. Cum. First Pret. 2 10 — 124-134 
Milwaukee Etectric Rall and Light, 5 per cent. 30-yr. Cons. — 6 per cent. Cum. Second Fre... 10 — 11419 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ 000. 106-110 —— per cent. Nou. Oum, Third Prei. 8 2 04°69 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., —— 54 per cent, Deb. Stock, Rec.. 100 . 10 102 
à ERR UNIO 4 per cent, Deb. Stock, Red. 2 100 | 104-106 
— od Sterling 4 per cent. Deb., 1922, 601-2,000 „ 100 2 105-105 4 per cent. Prov. Cert. W „„ „% „„ „„ „% „% „„ „% 6 „% „%ö 6 „ „„ „% 6 „% 6 „„ 06 „ — ee 1024-1064 
New General Tract on, 6 per cent. Cam. Pref.,1-10,000 and Ortental Teteghono and Bleo*ric Company —.—.§.... ) . 11-12 
33, ° %%% r iC emis Via Mina 5 = i-li 6 per cent. Cum. b... MD To 1 ..15/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or Min d Accounts for past year. | 
week decrease. n | — 
z = 3 EIE — E . 
Line, E 3 — — — A " » ee er | car 
urren ota assengers ar miles as- ar | Mile of | mile, 
| Ending 1905 | 1904, | Week. | year. | 1904, | 1903 Ending receipts carried. run. enger mile. | track. | 
| | £- E L | x * | d. d. £ A 
Aberdeen Corporation........| April i| 1,110 1,166 | — 86 + 5,6284 194| 194 May 31 57,931 9,099,715 794,641 (0°98 |15:02| 1,970 | 614 
Ayr Corporation INe | 195 184 + 9 + 675 8 8 „ 15 14,160 3,201,586 536,049 (1°03 | 10°11; 1,770 | 60 
Barking Corporation.......... | » 1 48 i+ 7) + 35133 — — — — == ge — e — — 
Birken ead Corporation „ 2 10% 938 + 36 — 23˙55 23; | March 31 56,073 | 11,327,932 1,519,701 |1:158| 9°98 | 2, 8835 61 
Birmingham Corporation ....| „ 1 359 — — - - — — — — M: Xe dn ER de 
Birmingham Tramways Co. — - - 61 6t — — = — A = = * 
Blackburn Corporation ......|Mar. 31 611 748 | — 155 — 21 23 „ 25 43,374 7,742,692 951,484 — |1094 — 4°59 
diackpool Corporation „ 30 414 33/ | + 77| + 6,488 171 174 „  91/211,168 6,169,121 784,443 1:52 |108 — in 
Blackpool-Fleetwood Trams. April 1 270 433 | — 169, — 223 164 164 Dec. 31, 32,021 2,253,984 600,757 | 3°34 | 12°75) 2,001 7 05 
Bolton Corporation ..........| » 2| 1862, 201 | - 179| - 47 58 58 | March31 94,151 | 19,895,436 | 2,188,030 |114 |1022| 3,766 | 589 
Bournemouth Corporation....|Mar. 24 932 82) | + 163| + 2,595 | 1015 | 104 — si = cx — eT PES a 
Bradford Corporation ........ , 29| 5,99 5^2) | + 519 31.55 77 41 — — — x Eg = E 
Brighton Corporation ipril 2 819 925 | - 74 ＋ 4.0544 g 74 3 — 10,452,508 1,031,928 100 | 10°10 — a 
Bristol Tramways Company .. Mar. 51 | 4,521 4.608 81 -- 9314 | 514 Dec. 519 253,150 | 44,591,439 | 6,035,528 -- — — — 
Burnley Corporation Apnl 1 1,099 | 1,255 154 — 1060, 10 — — — — — — — — 
Burton Corporation * 2 35 559 — 3 — 81 — March 3j 11,574 | 2,556,134 282,578 | 108 | 9:84| 1,570 | 7:57 
Cardiff Corporation .......... Mar. 23| 1,91 1,815 | + 115 + 2280 | — — ~ — — — — — — — 
Carlisle Tramways Company. April 1 151 191 — 43 — 327 — — Dec, 519 9,987 2,805,277 334,393 — 747 <> = 
Central London Rallway...... „ 1| 7,098 | 6,277 | + 757 + 1.75 6 6 „ 91,562,471 44,955,938 1,292,744 | 1°87 | 64°87 | 58,229 | 35-60 
Jity & South London Railway) , 2 2,69! 4.712 — 15 - 2.51844 4} 65 „ 31/165,003a. 19,069, 519 € = — — "ta 
Colchester Corporation ......|Mar. 2? 176 — — — 7 bs mi à - = = 3 = 25 
Cork E. k. and L. Company ..| ,, 50 117 337 20 — E » 319 25,657 6,555,323 319,676 1°00 695] — 3-9 
Darwen Corporation.......... 5 1 227 273 46 — 7:25, 7-23 March 5 12,541 2,550,755 254,279 | 1°25 |11:65| 1.707 9:36 
Dover Corporation .......... $5; 173 l6; | 4 5 — | Ws 44 „ .91| 11,255 2,971,532 280,901 091 | 9:65, 2,503 — 
Dublin & ae 3 ö ou 2 3 175 x 305 et + X^ 7 | 6%) Dec. 319 6,2) 588,905 107,164 3°88 | 14-09 952 | 7% 
Dablin U. T., electric cars. ^ e n | oT U = RIT | 
Dablin S. District, Electric ..| , 3) 7/3 | % |^ wi } * „10 154.643 = 5,429,556 | — | — | — | —AÀ 
Duadee City Tramways ...... „ 29 73) 7267 + 28 2 22 22 May 15 35,874 9,084,522 752,814 0°93 |11:276| 1,630 — 
Eas5 Ham Corporation April ! 744 (8 | + 25 + 2.225 1077 10°75 March 31 34,312 | 12,950,259 807,002 65 10˙2 — — 
Glasgow Corporation ........ „ 2) 14,682 | 15,411 71.71 732,980 145 | 123 May 51g 656,572 177,179,549 14,008,750 | 0°88 |11:25 | 5,489 b| 7-40d 
Gloucester Corporation ......|Mar. 30 21 ı — -- os d SP = — € &L a ice lis E 
Halifax Corporation.......... € 22 2.614 2,457 | + 157 + 5510 33 30; | March 531, 68,283 | 16,522,054 | 1,387,885 100 |11:79| 2,0*9 8°77 
Haddersfleld Corporation. 25 1,224 | 1,17 |+ 117 4 4,522 | 35 35 „ 31 65,945 | 11,593,287 | 1,652,000 |12 9'31 | 1,875 | — 
Hull Corporation, E. 8........ April L| 2,211 2.144 + 67) 412,003 25 19 „ 51 87,707 | 21,065,999 | 2,218,696 1:00 | 9:49| 6,004 5*0 
Ilford Corporation .......... — — — 104 — — — — — e — — . 
Ilkeston Corporation Mar. 23 116 132 — 16 — zum = — e "fa > = = — = 
Kirkcaldy Corporation ..... 9 424) la) — — — — — — — — — x — = s 
Leeds Corporation ens [ADILT SIL 9,518 | + 155 + 5,471 89 813 „ 25 280,502 60,739,234 | 6,215,799 1°10 1094 3,407 — 
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NOTES. 


Australian Patents. —Messrs. W. P. Thompeon and 
Co., patent agents, Liverpool, communicate a decision 
respecting Australian patents which will doubtless be of 
great interest to holders of such grants. It appears that 
the decision of the Comptroller not to convert State 
patents into Commonwealth patents has been reversed. 
The effect of this is that any State patent can be at once 
: changed without incurring the fees of each of the varlous 

tates. 

The Institution —The subject for discussion at last 
week's meeting was Systems of Electric Unite,” which 
was dealt with at the St. Louis International Congress. 
Mr. W. H. Duddell, hon. secretary to the English delegation, 
opened the proceedings, and the subsequent speakers 
included Mr. R. K. Gray, Lord Rayleigh, and Mr. A. P. 
Trotter, but the hour for adjournment arrived without the 
discussion being concluded. A summary of the complete 
discussion will appear in our next issue. 

Side-Slip.—The committee of the Cyclists’ Touring 
Club announce that nearly 60 devices have been entered 
for competition for the large monotary prizes offered for a 
satisfactory solution of the side-slipping problem, while at 
least an equal number of inventors have put forward their 
theories without actually entering. The trials themselves 
will probably take place in the neighbourhood of London 
during Whit-week upon natural and artificial surfaces 
calculated to test the merits of the devices to the utmost. 

Royal Institution.—The following are the lecture 
arrangements at the Royal Institution after Easter: Prof. L.C. 
Miall, Fuller ian professor of physiology, R. I., three lectures 
on The Study of Extinct Animals"; the Rev. H. G. 
Woods (master of the Temple), three lectures on 
*: Velazquez”; Prof. Sir James Dewar, Fullerian professor 
of chemistry, R. I., three lectures on Flame”; Prof. J. A. 
Fleming, three lectures on “Electromagnetic Waves” (the 
Tyndall lectures) ; Prof. H. Marshall Ward, two lectures on 
„ Moulds” and ‘‘Mouldiness”; Dr. J. G. Frazer, two lectures on 
The Evolution of the Kingship in Early Society " ; and Mr. 
A. H. Savage Landor, two lectures on “ Exploration in the 
Philippines.” The Friday evening meetings will be resumed 
on May 5, when a discourse will be delivered by Prof. 
H. E. Armstrong on Problems Underlying Nutrition.” 
Succeedipg discourses will probably be given by Prof. E. 
Fox Nicholls, Sir Charles Eliot, K. C. M. G., Prof. J. W. 
Bruhl, Mr. George Henschel, and Sir William H. White. 

Electrolysis with Alternating Current. — Au 
abstract of an article on this subject by Mr. Carlo Rossi 
appears in the Journal of the Chemical Society. Solutions 
of potassium chlorate acidified with sulphuric acid exhibit 
complicated phenomena when subjected to the action of an 
alternating current between copper or iron electrodes. The 
copper electrodes become coated with cuprous chloride, 
copper dissolves, and a ‘bluish - green basic chlorate, 
Ca(ClO,),,3Cu(OH),, separates from the solution. When 
a direct current is used, cuprous chloride is formed at the 
anode, together with smaller quantities of basic chlorate 
and chloride ; the solution, from which a complex mixture 
of cupric hydroxide, cupric oxide, copper, and cupric 
chloride separates out, doer not contain dissolved copper. 
It is supposed that the copper passes into solution at the 
anode as cuprous ion, which reduces the chlorate, cupric 
copper being then precipitated by the alkali formed at the 
cathode. The non-reversibility of the change at the 
electrodes when alternating currents are used is probably 
due to the rapid removal of the cuprous ions in this 
manner. When, on the other hand, the potassium 
ch lorate is replaced by sodium chloride, the alternating 
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current dissolves very little copper. With iron electrodes 
similar phenomena were observed. l 

Motor Omnibuses.—Tramway undertakers, in pro- 
moting their schemes, havə had to contend with a large 
amount of opposition through the jealousy of railway com- 
panies. Now that the latter are competing for the street 
traffic by running motor ‘buses, tramway owners consider 
it is their turn to go in for protection, and to this end con- 
ferences have been held in which both municipal and 
private undertakers have participated. At the adjourned 
meeting held at the Westminster Palaco Hotel on Saturday, 
it was reported that the Midland and the Great Western 
Companies had withdrawn their omnibus clauses, and that 
the North-Eastern Railway Company were prepared to 
make some concessions in order to meet the views of 
municipal and other tramway owners. Sir Edward Grey, 
M.P., as a director of the North-Eastern Company, inti- 
mated that, whilst they would try to meet the objections of 
tramway owners in urban districts, they desired full liberty 
for giving motor omnibus facilities in country districts, 
The meeting was adjourned to consider what amendments 
the North-Eastern Company are willing to make in their 
motor omnibus clause. 

Electricity in Workshops.—At Newcastle last 
Friday, under the presidency of Mr. Gerald Stoney, & 
lecture upon “The Electric Equipment of Workshope and 
Shipyards” was delivered to the local students of the 
Institution of Civil Engineers by Mr. Wilfrid Hill. After 
alluding to the great industrial development of electricity 
in recent years, the lecturer remarked that this form of 
power might greatly tend to modify economic conditions 
in the near future. Electrical engineers had rendered no 
small service to manufacturers by calling attention to the 
actual cost of power. Mr. Hill then discussed the compara: 
tive coat and advantages of steam, gas, and electricity as 
forms of motive power, and showed that in general elec- 
tricity was the most economical in actual coat, as also in 
the amount of space required. Having briefly referred to 
the considerations which govern the choice of system when 
laying out an electric installation, and also to the question 
of public v. private supply, the lecturer gave a description 
of various types of motors, making special reference to 
induction motors, on account of their suitability for ship- 
yards and places here they might be subject to rough usage. 

Hygienic Telephony.—A little while back the 
telephone authorities at Paris introduced a simple arrange- 
ment for disinfecting telephone transmitters, and now our 
General Post Office has followed suit. The contrivance 
consists of a cap containing an antiseptic pad, hinged to a 
piece that attaches the whole in a simple manner to the 
transmitter, and included with the outfit is a bottle of a 
pleasantly perfumed but powerful disinfectant, a few drops 
of which poured on the pad every three or four weeks 
keeps the interior of the mouthpiece pure. When the con- 
versation is finished, the cap is simply snapped by the user 
over the mouthpiece, rendering it germ-proof. The General 
Post Office supplies this outfit, which is designated 
“telephonine,” at 5s. Another item of telephonic news is 
that in September next direct communication between 
Vienna and Trent (Italy) is expected to be an accomplished 
fact, and this will probably lead to direct communication 
between Rome and Berlin. Another matter upon which 
the Postmaster-General was questioned in the House 
referred to the telephonic rates between London and 
Paris, which, Lord Stanley implied, were as reasonable 
as the conditions would allow, and, consequently, he did 
not propose to take any steps for their reduction. 

Street Railways in the States.—The American 
Census Office on Street and Electric Railways has just issued 
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a voluminous report, which contains a quantity of informa- 
tion upon all phases of this subject ; but it serves to illus- 
trate none more conspicuously than the effect of such 
services in transferring the population from the centre of 
large cities to the suburbs for residential and, in some cases, 
industrial purposes. The Manhattan borough of New York, 
which is some seven miles from the city, practically doubled 
its population during the decade 1890-1900, and the great 
majority of its wage-earners made daily use of the street 
railways. Other suburbs also show substantial increases 
in this respect. The same process bas been going on 
in Boston, for while the centre of the city is rapidly 
becoming depopulated from the residential point of 
view, the outlying areas show enormous expansion. 
Philadelphia, again, presents a similar aspect. The cities 
named exemplify the influence in the most marked degree, 
but there are many others where it is scarcely less pro- 
nounced. In Philadelphia especially the transport facilities 
have led to the utilisation of the outlying areas for manu- 
facturing operations, the various industries assembling 
themselves in specialised centres. Electric traction greatly 
predominates, and electricity is the chief illuminant on the 
cars. The almost universal fare for the urban linos is 24d., 
reductions being made for books of tickets. 


Central Technical College.—We have received a 
copy of The Central,” dated March, which contains an 
illustrated article on Victoria Falls Bridge: Design and 
Construction of Steelwork,” by Ralph Freeman; a con- 
tinuation of the article entitled “The Mechanism of 
Combustion,” by H. E. Armstrong ; a short description of 
London University; an illustrated article on The Klingen- 
berg Carriage Switchgear,” by J. Griffin; and Old Student 
Notes.” Mr. Griffin considers the type of switchboard most 
suited to high-pressure stations, and lays down 11 con- 
ditions which should be satisfied. These, he thinks, are 
best met by the switchgear lately developed by Dr. 
Klingenberg, the distinguishing feature of whose system 
is the assemblage of all the apparatus belonging to avy 
generator, feeder, or distributor upon an iron framework 
fixed upon a number of wheels, which enable the so formed 
carriage to be moved along a pair of rails. Upon the back of 
this carriage are fixed a number of carefully insulated 
plugs or blades, which fit into a corresponding number of 
similarly insulated contacts forming the terminals of a 
generator, feeder, or distributor on the one hand, and the 
ends of connections to the ’bus bars on the other. By this 
simple arrangement it is possible, by pushing the plugs or 
blades on the back of the carriage into the contacts behind 
the same, to conuect the generator, feeder, or distributor, 
through an oil switch, with the bus bars. A simple locking 
device renders it impossible either to push the carriage on 
to or to withdraw it from tho contacts with the oil switch 
closed. 

Societe Belge d'Electriciens.—In the April Bulletin 
of this society thore appears the conclusion of an excellent 
article by Mr. J. Carlier on the apparatus for measuring 
time, speeds, and acceleration of railways. The author is 
an engineer of the State railways of Belgium, and is able to 
give a number of illustrations from actual experience on 
tho same. The first part of this article deals with apparatus 
for measuring cyclic variations in speed such as aro interest- 
ing to the designer of alternators which have to work in 
parallel. The last portion of the article deals with the 
automatic recording of acceloration. Amongst the instru- 
ment described for this object is the Desdouits dynamo- 
meter, which depends for its action upon the inertia of a 
pendulum. By means of this any changes in speed are 
exactly recorded on the cyolinder. Again, if the driving 
force is discontinued the apparatus measures tho negative 


acceleration of the train due to the running friction. In 
connection with this apparatus a second pencil is provided 
to record the actual revolutions of the wheel, so that there 
is a means of determining the exact points on the railway 
represented by the points on the acceleration curve. An 
actual diagram is reproduced which was taken with this 
apparatus on the line from Paris to Niort. This clearly 
shows that the negative acceleration in braking is between 
two and three times that which could be obtained by the 
locomotive used to accelerate the train. An instrument 
designed by Mr. Carlier himself is also illustrated and 
described, and this, again, depends for its action on the 
inertia of a pendulum. Acceleration meters which depend 
on the movement of a liquid are also briefly referred to. 
One such instrument designed by Mr. Gisbert Kapp is 
particularly mentioned. The article is one which will repsy 
careful study by tramway and railway engineers who are 
investigating the actual performance of their rolling-stock. 


The Trans-Siberian Railway.—The Electrotechnical 
Association of St. Petersburg recently considered the prc- 
posed electrification of the Trans-Siberian Railway, to which 
we briefly referred a few months back. Apart from the 
abnormal conditions due to the Far East campaign, the 
traffic, both passenger and goods, is stated to have expanded 
to such an extent that the present service is inadequate. 
Two important obstacles in the way of speed acceleration 
are lightness of the rails and insufficiency of water, though 
the latter difficulty might perhaps be met by “canalisation.” 
The relaying of the track, however, would entail a heavy 
expenditure of time and money, and this has led to the 
suggestion that the system should be electrified. Prominent 
among the advocates of this plan is Count A. F. Lubienski, who 
holds that the conversion is imperative. The existing track 
would be utilised, and electric trains on the multiple-unit 
system would not be handicapped by the numerous 
curves and gradients to the same extent as are the steam 
locomotives. The rivers and waterfalls along the route 
would probably be atilised for generating energy, the 
power stations being located at intervals of 60 to 120 
miles, whence the current would be distributed at a 
pressure of 100,000 volts to sub-stations in both directions. 
The scheme seems well worthy of consideration, though 
the Russian Government is not likely to have much money 
to spend in this direction just yet. When peace has been 
declared, perhaps another railway loan could be raised in 
France, which already has large financial interests in the 
undertaking. Another project that was discussed on the 
same occasion refers to the electrification of the Caucasian 
railways, for which the district is well adapted on account 
of its abundance of waterfalls. This proposal also seems 
to merit farther attention, but here, too, financial considera- 
tions aro likely to be an obataclo to early action. 

Telephone Transfer.—The employés of the National 
Telephone Company have shown great activity in regard to 
their status on the undertaking being transforred to the 
Government. In the House of Commons the other day, 
the Postmaster-General, in reply to a question, stated thas 
he had received two memorials requesting him to receive a 
deputation, which he hoped to be able to do shortly. In 
the meantime, he might say that it would probably be 
found necessary to transfer to the Post Office service all 
efficient members of the executive staff previously required 
by the company. Those persons who were appointed to 
the established staff of the Post Office would at once 
benefit by the conditions as to pensions which applied to 
their staff, but he could hold out no hope that operators 
and other classes, who were not entitled to any pension 
under their present employment in the company’s service, 
could be allowed to have the period of that service taken 
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into account in reckoning their Post Office service. In the 
case of those members of the staff who contributed to the 
present pension fund it was expressly stipulated in the 
agreement that any obligation arising out of their service 
previous to their transfer fell to be met by the company, 
and be had no reason to suppose that the company would 
not meet that very fully. It would be open to the Select 
Committee to consider the agreement and hear representa- 
tions from the company’s staff. The Postal Telegraph Clerks’ 
Conference has likewise been active. Apparently the 
concessions promised by Lord Stanley are far from satisfying 
the employés, who want the recommendations of the Brad- 
ford Committee adopted in their entirety. It will be 
remembered that Lord Stanley stated not long ago that 
this was impossible, the committee having exceeded its 
function. Amongst other things it was decided at the 
conference to again recommend the introduction of the 
threepenny telegrams, on the ground that this would give 
a stimulus to telegraphy, and so improve the operators’ 
prospects. 

Bell Telephone Company.—The annual report of 
the American Telephone and Telegraph Company shows 
that the remarkable growth of the Bell system continues 
unabated. The increase during 1904 of instruments in the 
hands of Bell licensees was 701,047, or more than the total 
number at the beginning of 1896, while the increase of 
stations was 274,466, the total number eight years ago 
being 281,695. The aggregate of stations at the beginning 
of the present year was nearly 1,800,000, and the total 
mileage of line just short of 3,500,000 miles. Approxi- 
mately the receipts for the year were £4,000,000, the 
dividends paid amounting to £2,000,000, while £120,000 
was placed. to reserve and £180,000 carried forward. The 
revenue showed an increase of more than £400,000 over 
the previous year, the expenditure rising from £1,200,000 
to £1,480,000. In connection with the agitation that has 
been going on respecting the costliness of the publie 
services, we note that the New York Telephone Company 
(a Bell concern) has decided to reduce its tariff from May 1 
as follows: 


No. of messages. Old schedule. New schedule. 
6 


S a SS £12 
1200 ............ 222 18 
1,800 eee. 7 MR 22 
2400 ...... ens NM OR 27 
8,0ohochh, . ꝗ F 32 
3,600 eee 4a UUb— . 36 
4, 5o0o ee a ——— 40 


This company has pursued an open policy resp»»:ing its 
finances, having given an independent committee unrestricted 
access to its books, which is expected to go a long way ia 
allaying hostility to companies which own public concessions. 
The drawback to this publicity is that the unthinking 
section of the community will not always interpret the 
accounts aright. Respecting return on capital, for example, 
duo allowance would probably not be made for plant which 
had been ‘scrapped in order to keep march with scientific 
progress. The New York Telephone Company has thrice 
completely reconstructed its exchanges. 

A Freight Subway.—Some half-dozen years ago the 
Illinois Telegraph and Telephone Company started the 
construction of a series of tunnels under the streets of 
Chicago for the cables of the company’s telephone system. 
This network of tunnels is now utilised for a subterranean 
goods transport system, of which a description is given in 
the Scientific American The tunnels are about 20ft. below 
the atreet level, and consist of trunk and branch lines. The 
track is of 2ft. gauge, laid with 56lb. T rails. Part of the 
line is on the overhead trolley principle, the remainder 
being on the Morgan third-rail system. This latter consiste 


of a perforated metal plate (zin. thick and 4in. wide), form- 
ing a rack, which is bolted between two lines of timber 
stringers, which serve to protect and support the rail. The 
locomotives are of the class used in mine haulage work, 
but are peculiar in the method of taking current. The rack 
rail serves both for traction and as a power conductor, the 
eurrent being led to the motors, which are geared to tho 
axles with suitable controlling devices. The track rails are 
used for the return current. One important advantage of 
this system is to relieve the streets of the city from a great 
quantity of traffic. Thousands of tons of coal, ashes, 
and refuse from the excavation of houses in course of 
building are thus conveyed. Besides this, the system 
is daily used for hauling large consignments of mixed 
freights formerly transported over the streets, and the 
company, which is named the Illinois Tunnel Company, 
recently entered into a contract with tho Government 
under which a large proportion of the mails will be carried 
from the railway stations to the Post Office by the same 
means. A further plan to utilise the tunnels for mail 
purposes involves the building of chutes connecting the 
post boxes with the tunnel, so that the mails can be 
collected by the cars. It is estimated that altogether more 
than 112,000 tons of mixed freights are moved to and from 
the numerous Chicago railway stations daily, which caused 
great congestion in the streets, and this the subways have 
relieved. The cars of the tunnel company are run directly 
into the railway freight houses, Joaded, and run through 
the tunnels to the consignees. Here the cars are run into 
the basement of the warehouse through an opening cut in 
the maconry, raised to the desired floor on elevators, and 
unloaded. If the goods are not intended for immediate 
delivery, the cars are run into the company’s storehouses 
and kept there till required. Every building on the route 
of the tunnel can be connected to it by a lateral shaft. 


Junior Institution of Engineers.—A large number 
of members of this institution visited the Willeeden power- 
house of the North Metropolitan Electric Power Sapply 
Company at Taylor’s-lane last week, when they wore con- 
ducted round by the station suporintendent (Mr. F. D. 
Napier) and his assistants, in the unavoidable absence 
of the engineer, Mr. E. T. Ruthven Murray. The con- 
tinuous current is generated directly at a pressure of from 
490 to 540 volts suitable for the 2 by 240-volt network 
surrounding the works, and this fixes the average pressure 
of the alternating-current terminals of the same generator 
at 316 volts, the machines being, as it were, rotary con- 
verters driven by engines. Step-up transformers with a 
ratio of 1 : 9 are employed, raising the pressure to an average 
of about 2,850 volts, at which it is transmitted to the sub- 
station. There variable-rate step-down trausformera and 
rotary converters once more reduce the pressure down to 
tbat suitable for a 240-volt threé-wire continuous- 
current distribution. The site of the station occupies an 
area of 5j acres and adjoins the Midland and South- 
Western Junction Railway, by which access cau be gained 
to all the great northern lines. The boilers are of the 
Babcock-Wilcox type, arranged in pairs, built ia glazed 
brick settings. Draught gauges are fitted, and an 
" Ados" registering CO, recorder. There are Hall steam 
feed pumps, and a Mather and Platt electrically-driven 
pump, the latter having a special device for effecting i's 
regulation. The arrangement of steam mains is novel. A 
jet condenser by Ashton, Frost, and Co. is provided for the 
two 300-kw. sets, while the other sets have their own 
surface condensera. There isa cooling plant, supplied by 
Korting Bros, on which are four lines of spraying jets. 
The surface of the pond is 30ft. by 200ft., and it is capablo 
of dealing with 100,000 gallons of water per hour, which is 
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the storage capacity of the pond. All water is softened by 
a Brunn-Lowener apparatus, in which milk of lime and 
soda is used. For the general arrangement, and for the 
design of many of the special details of the low-tension 
continuous-current switchboard, Mr. Ruthven Murray was 
responsible. His object was to arrange a switchboard 
embodying the distinctive and valuable features of the 
Ferranti high-pressure cellular type of switchgear for low- 
pressure working. The principal feature of novelty in the 
low-tonsion switchboard is that four separate 'bus bars are 
provided, and thero aro “selector switches," which enable 
any machine or feeder to be connected to any bus bar. 
The battery-room contains 250 Tudor cells, with a capacity 
of 840 ampere-hours at a 10-hour discharge rate. 


Alloys of Copper and Bismuth.—At the meeting 
of the Faraday Society last week Mr. A. H. Hiorns gave 
an illustrated lecturo on this subject. The results of previous 
researches on copper alloys appeared in the society's Trans- 
actions for April of last year. The author alluded to the 
investigations into the effect of bismuth, from 0 1 to 0:5 per 
cent., on copper made by Prof. Arnold, who found that the 
investing membranes surrounding the grains of copper 
appeared to be split down the centre, presenting a definite 
plane of cleavage. Dr. Gautier obtained a freezing-point 
curve similar to the author's, but his temperatures are 
generally higher. The microscopic evidence mainly con- 
firms the records of the freezing-point curves, of which there 
are four branches—puro copper and pure bismuth at the 
extremes and solid solutions of copper in bismuth or bismuth 
in copper at intermediate points. The types of pattern on 
the otched surfaces depend on the position of the freezing 
points on the curve. The eutectic points occur at 243deg. C. 
and 1,020deg. C., with a transition point at 858deg. C. 
From this point with increase of bismuth in alloys contain- 
ing 30 to 43 per cent. of copper, the curve is practically a 
horizontal line showing little differences in the freezing 
points. In thie region two possible chemical compounds 
may be present—viz., Cu,Bi, and Cu,Bi—but there are 
no well-marked indications of such, either in the freezing- 
point curve or in tho micro-sections. Such compounds 
can, therefore, only exist in contact with solutions 
containing excess of bismuth. The above-mentioned 
transition point is the transition point between solutions 
of copper in bismuth and bismuth in copper, and at this 
point tho two solutions have probably the same freezing 
points, each being lowered by the addition of the other, 
thus forming & conglomerate of tho two mixed crystals, 
which here exist in equilibrium. Copper with small 
percentages of bismuth consists of polygonal grains, the 
boundaries of which contain & thin line of bismuthide. 
When such copper is broken the line of fracture follows 
this line, With 2 per cent. bismuth the surface shows a 
characteristic eutectic structure. With increase of bismuth 
gradually widening boundaries to the grains appear, and 
the interior is of a eutectic nature, which also increases 
with the addition of bismuth. With 57 per cent. bismuth 
the whole surface is composed of grains of the two solid 
solutions, one of a light-grey and the other of a light-red 
colour. With 60 to 67 per cent. bismuth the alloys are 
composed of the two solid solutions mentioned above, with 
the addition of dark-blue grains, probably the compound 
Ca,Bi. With 70 to 90 per cent. of bismuth there are 
two main constituents, consisting of the red solid 
solution in a eutectic mixture. With 97:2 per cent. 
of bismuth the whole is decidedly a eutectic mixture. 
The structure of alloys containing 98 per cent. bismuth 
and upwards resembles pure bismuth. The chairman, Prof. 
A. K. Hantington, remarked that previous observers had not 
noted the eutectic point of pure copper and copper-bismuth 
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solution at 1,020deg. C., shown at D on the author's cooling 
curve. He hoped Mr. Hiorns woald make his study more 
complete by systematically examining chilled alloys as 
Heycock and Neville had done in the case of the copper- 
tin series. Mr. Hiorns, in reply, said that repeated experi- 
ments justified his belief in the existence of the eutectic at 
1,020deg. C. | 

Lightning Conductors.—On Saturday last, Mr. 
W. H. Whitehouse, M. I. E. E., read a paper before the 
members of the Birmingham and District Electric Club on 
“ Lightning Conductors.” Quoting from Fuller's “ Church 
History," that “scarcely a great abbey or cathedral in 
England exists which once at least was not burned with 
lightning from Heaven,” and Sir W. Snow Harrisa’s 
evidence as to the annual damage done to the British 
Navy, he referred to Sir W. Preece's statement before the 
Institution of Electrical Engineers in 1889, that in 1872 
19 per cent. of the telegraph instruments were damaged by 
lightning. Against this the number damaged in the year 
1889 was only 1:3 per cent, this result being due to the 
employment of an ordinary galvanised No. 4 iron wiro 
down each pole. Daring the year 1899 the following 
casualties were mentioned in the British Press: peop'e 
killed, 25 ; injared, 114; churches and chapels struck, 17; 
hotels, 12; castles and country mansions, 5 ; houses, cottage», 
and buildings, 257 ; whiie in America during the same year 
there were 562 killed and over 800 injured. The lecturer 
then proceeded to describe the phenomenon of the lightning 
discharge—forked, sheet, and globular, St. Elmos fire, 
thunder, etc. He alladed to the work of Franklin at Phila- 
delphia and M. Dalibard at Marby-la-Villa in proving the 
identity of lightning with ordinary frictional or static elec- 
tricity as shown by the action of the Leyden jar, electro- 
scopes, etc. [Apparently the lecturer did not introduce any 
mention of tnat neglected scientist, Prohop Dilwisch (which 
the erudite have Latinised into Procopius Divies) who 
preceded Franklin in the construction of the lightning 
conductor] He referred to the difference of opinion as to 
the relative merits of points or knobs on the top of a 
conductor, which gave rise to sach heated discussion in the 
reign of George III. During the past 20 years, owing to 
increased knowledge of electrical science, the theory of 
lightning has been entirely changed, it having been 
discovered that the discharge is a high-frequency alter- 
nating current, and not a direct one, as formerly supposed. 
As the laws of ohmic resistance do not apply, neither does 
the superiority of copper over iron as a conductor. 
Attention was directed to the papers read by Sir Oliver 
Lodge before the Society of Arts, the British Association, 
and the Institution of Electrical Engineers in 1888-9, when 
Sir Oliver showed some interesting experiments with 
syntonic Leyden jars connected to alternative paths, and 
giving impulsive rash discharges. The experiments bearing 
on the new theory were fully explained and illustrated on 
the screen, and the lecturer, in concluding, gave a summary 
of what may be deemed (in our present knowledge of the 
subject) the essentials of a proper system of lightning 
conductors. Through the kindness of Mr. A. Hands 
(Messrs. G. W. Grey and Sons, Leadenhall-street, E.C.), 
the paper was illustrated by & number of photo slides of 
churches and buildings damaged by lightning. 


Single-Phase Railway.—A description appears ia 
the Western Electrician of the Bloomington, Pontiac, and 
Joliet Electric Railway, which is equipped with the single- 
phase tracks and system of the General Electric Company. 
It is intended to operate the line at 3,000 volts without 
any feeders by simply connecting the power station at one 
end to two No. 00 trolley wires with which the line is 
equipped. The trolley wires are hung from three 8in. 
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steel stranded oatenary conductors, from which they will 
be supported every 10ft., though at present the supports 
are placed only every 100ft. midway between the poles, 
which are 7ft. from the centre of the track, and aro fitted 
with a wooden instead of an iron bracket. The trolley 
wires are supported 9ft. 6in. from the track, and the 
catenaries are insulated by Thomas insulators placed 10in. 
apart, these insulators being secured on malleable iron pins 
with Portland cement. The trolley wire is supported by 
mechanical clips having bronze hooks, which latter slip over 
the catenary cable and are then hammered down so as 
to prevent them from coming loose. We reprodace an 
illustration of the overhead equipment. Within the 
limits of Pontiac a side pole instead of bracket con- 
struction is used. Both the trolley wires and catenary 
cables are supported from span wires, the catenary spans, 
which are just above the trolley spans, being used for 
safety. Both the trolley and catenary strain insulators are 
of impregnated wood 24in. long, similar to those on the 
Schenectady-Ballston line, on which the first General 
Electric single-phase equipment was made. Additional 
insulation is secured by porcelain insulators located at the 


Wood BREAK STRAIN INSULATORS 6 
CUT IN BRACE. 


pole to which tho span wire is attached. The ordinary 
form of trolley pole and wheel is used, exceptional pre- 
cautions being taken, however, to insulate the trolley base. 
The cars are equipped with four 75-h.p. General Electric 
25-cycle, series compensated motors. Unlike the cars on 
the Schenectady-Ballston line, which operate on both direct 
and alternating current, the cars are equipped for alter- 
nating supply alone and with a method of control which 
varies the speed by varying the potential by means of a 
transformer. 

Direct - Current Commutation. — Patents have 
recently been issued in the States to Mr. F. M. Young 
and Mr. G. S. Dunn, and assigned by them to the Crocker- 
Wheeler Company. The common object of the patents, 
which are described in the Electrical World of New York, 
is to improve the method of commutation in direct-current 
machines by increasing the resistance in the path of the 
current from the live brush into the advancing terminal of 
the commutating coil without increasing the resistance 
between the live brush and the trailing terminal of the 
commutating coil, so as to accelerate the reversal of the 
current in the coil. For this purpose the inventors use 
auxilisry “dead” brushes, which are insulated not only 


from the live brush and its holder, but from every other 
part of the machine, so that they are completely dead 
except for their contact with the commutator bars. In the 
accompanying illustrations D is the live brush, while the 
dead brushes are represented by E, the insulation surround- 
ing each of the dead brushes being indicated by the letter 
F. As will be seen in Fig. 2, coil a is receiving current from 
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Fic. 1. 


ita left-hand or leading terminal, which flowsoutat the trailing 
terminal and into tho coils to the right. When the coil a 
reaches the position of coil 1, it is short-circuited through the 
live brash, but owing to the inductance current continues 
to flow in the same direction as before, although of a 
diminished value. When the coil a reaches position 2, 
it is short-circuited through a dead brusb, and current 
tends to flow from the live brush in at the trailing 


Fic. 2. 


terminal; but this, which would effect a reversal of the 
current in the coil, is opposed by the self-induction of 
same. Current also tends to flow from the live brush 
and in at the leading terminal, but this is opposed by 
the two additional surface contacts between tho commutator 
bar and the first dead brush and this brush and the next 
commutator bar. It will be seen from Fig. 5 that tho planes 
of separation betwoen the brushes are inclined relatively to 
the strips of mica on the commutator for the purpose of 
preventing an instant of absolute rupture of tho commutating 


Fic. 3. 


current when the trailing side of the live brush leaves the 
commutator bar, thereby avoiding any sparking at the 
brushes or burning of the commutator bars. An effect of 
this arrangement is that a gradually increasing resistance is 
introduced not only into the advancing terminal of one, 
but into the advancing terminals of a number of successive 
coils, in such a way that at each terminal a resistance of 
different amount from that at any other terminal is pro- 
duced at a given time, forming as many paths of current ag 
there are different resistances, 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 


BY WM. CRAMP, 
(Continued from page 475.) 


Two-Circuit ‘‘Short-Connection” Rings. 

Further consideration of Fig. 14 suggests the 
possibility of another form of two-circuit ring. We 
may use the system of end connections in Fig. 14 
for connecting in series the spirals of a ring-wound 
armature. 

Fig. 24 illustrates such a case. In it we have 
simply taken a ring armature and placed upon it 
18 groups of spirals, which are then connected 
according to the scheme used for the drum in Fig. 14. 
Thus group 1 is connected to group 6, and group 6 
to group 11, and so on regularly until the winding 
closes. If we reduce each of the groups in Fig. 24 
to one single inductory we have exactly the same 


winding as Fig. 1:4; consequently this mav be 
described as simply a method of placing several 


turns per commutator section in series upon a two- 
circuit drum- wound armature, without the necessitv 
of each turn passing any great distance along 


1716. 24. 


the periphery. We carry this out by providing the 
drum winding with a ring core, and connecting the 
turns in series through this core. (Of course the 
same sort of system could be applied to any drum 
armature.) This has all the disadvantages of a 
drum winding, except for the fact that with the same 
number of turns upon the armature the number of 
end connections will be less, so that less end room 
is required. All the other characteristics of the drum, 
such as maximum voltage existing between neigh- 
bouring wires, no end connections passing through 
the armature, etc., are still retained. 


The form of ring winding (Fig. 24) is known as 


the **short-connection" type, for reasons which are 
obvious when contrasting Figs. 23 and 24. It is 


never for low-voltage, high- 
interest 


not much used, and 
current machines; consequently there is no 
in discussing the possibilities of multiple winding, 
which, of course, are precisely those of the two- 
circuit drum. | 
Formula for Two- Circuit Short Connection" Rings. 

We have simply to substitute in the formula for 
two-circuit drums the letter s, indicating the number 


of sets of spirals for w. the number of groups of 
inductors, so that it will read . 
$S—pyit2m. . V Tek 


This is the last form of two-circuit winding of any 
importance, and we will therefore summarise our 


results. 


Laws of Two-Circuit Windings, Drum or Ring. 
Two-circuit armatures are of two classes—drum 
and ring. 

Drum Armatures.-~These are of necessity ‘‘ wave’ 
windings, the svstem of end connections being such 
that they pass continually in one direction around 
the armature periphery when the winding is reduced 
to its simplest form—z.e., with two inductors per 
commutator section. | 

These armatures may be simplex, duplex, triplex, 
etc. (or simple double triple, etc.), according to the 
number of parallel paths (through the armature) from 
brush to brush. 

A multiplex winding may be singly or 
re-entrant ; this re-entrancy depends upon the relation 
ship between the number-pitch and the number of 


, 


- 


multi- 


windings. 

There must be in all cases an even number of 
inductors which must be a multiple of the number 
of commutator sections (and also in the case of a 
slotted armature of the number of slots). 

The rults for connection are given by the general 


formula 


w=pyvyrt2am, 


number of inductors ; 

number of poles ; 

number of windings required ; 
mean number-pitch. 


Where se is the 
y is the 
m is the 
v is the 


i 


y» must for all simplex windings be either an odd 


number, or two number-pitches must be used alter- 
nately (v + 1) and (vv - 1). 

For multiplex windings, » should be either an odd 
number or /' times an odd number, or some 
multiple of an odd number less than . Attention 
to this will obviate the use of different pitches at the 
two ends of the armature. 

The re-entrancy is given by the II. C. F. of m and v. 

The number of sets of brushes absolutely essential is 
two, one positive and one negative. But there may 
be more sets in parallel with these according to the 
number of poles. Hach brush must cover a number 
of segments on the commutator greater than m — 1. 

Of two-circuit. ring windings we may say: They are 
of the two kinds known as the **long-" and the ‘‘short- 
connection " respectively. 

The former consist of s spirals (or 
connected according to the formula 

S—pytn, 


and s may be even or odd according. to the number 


sets of spirals 


of poles of the machine. 
The latter consist of s spirals or sets of spirals 
connected according to the formula 


S—pvrto2on, 


and s must be an even number. 
In other respects these ring windings follow the 


same laws as the two-circuit drum windings, as 
already explained. But as they possess no advan- 
tages except for high voltages, the multiple (x) 


forms of them possess no practical interest. 
In calculating the voltage of a two-circuit ring 
winding, the same principles apply as were pointed 
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out in the comparison of multiple-circuit rings with 
multiple-circuit drums. A two-circuit ring of 37 spirals 
would, in a certain field, at a certain speed give the 
same voltage as a two-circuit drum with 37 inductors, 
if such a thing were possible; and the connection 
between the two-circuit and multiple-circuit form of 
armature lies in the fact that, if the above ring of 37 
spirals were connected as a multiple-circuit armature, 


the voltage would be, in the latter case, 2 of the 


voltage in the former, while the current would be 
proportionally increased. (Lines per pole and speed 
are assumed to be constant.) 

We have already compared to some extent the 
value of multiple and two circuit windings, and to 
accentuate this we may well here give an example 
similar to that for multiple-circuit windings given on 
page 302. 

Example of a Two-Circuit Winding. 

We will assume that the same size of field frame 
and armature which were used on page 302 are 
again required to give 2 kw., but this time the 
maximum electromotive force is to be 470 volts. 
From the formula we again calculate the number 
of inductors, and find that it is 2,360. This means 
that if the winding is multiple-circuit, there will be 
1,180 inductors per pair of poles. The wire which 
will be used for winding in the multiple-circuit case 
must carry 1°12 amperes, and there will be 40 of these 
wires per slot with 60 slots. 

Such a winding is difficult on account of the small 
size of the wire, and wasteful on account of the room 
in the slot taken up by the wire coverings. We turn, 
then, to the two-circuit formula to see what number of 
slots it is possible to use. 

We find from the formula that 

w = by T 2n 

or 118 = 4x 29 + 2, 

which shows that a simple armature may be wound 
with 59 slots, and number-pitches of 29, and 59 
commutator sections. This armature will have two 
inductors per commutator and will give 
(from the electromotive force formula) 47:2 volts. 
Obviously, then, if we take 20 inductors per section— 
Le., wind ten turns in place of one —we have in 
each slot two half-coils in place of the two inductors 
arranged above. The last turn of half-coil No. 1 (in 
slot 1) will be connected to the commutators, and 
then to the first turn of half-coil No. 3o, which lies 
in slot No. 15, exactly as described on page 402. 

The number of conductors on the armature will be 
1,180, and the gauge of wire necessary is No. 21 
S.W.G. This is very much superior 
arrangement to that of the multiple-circuit winding, 


section, 


obviously a 


and we may therefore decide to adopt it. Con- 
sequently we have 
Fee é oes die 1,180 
Number of commutator sections ...... 59 
Gaüpe OF it redeo N No. 21 
Reli 8 Single 
c noni ooi ehub dade etunda o 
A comparison of these two armatures with that 
arranged on page 302 will throw light upon the 
relative advantages of multiple and two circuit 
windings. 


In the first place, had the standard armature of 
page 302 possessed 39 slots, it might have been used 
for both multiple and two circuit windings, provided 
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that there were 59 sections in the commutator. This 
emphasises the very important point that in getting 
out standard discs 27 zs the two-circutt windings which 
should be considered ; since any number of slots what- 
ever can be used for multiple-circuit armatures. 

Next, a comparison of the two armatures just 
arranged shows how with a two-circuit four-pole 
winding half the number of inductors only are 
required for a given voltage ; and we are enabled to 
use a wire of stouter gauge. This, again, is an 
important point, not only from the winder's point 
of view, but also on account of the room taken up 
in the slot by the insulation of many small wires. 

Finally, we may point out that these differences 
between multiple and two circuit armatures increase 
with the number of poles. Thus: if a ro-pole 
machine with a given number of inductors be 
arranged as multiple and as two circuit respectively, 
in the latter case it will give five times the voltage 
and one-fifth of the current that it did in the former, 
with the same number of lines per pole and at the 
same speed. 


(To be continued.) 


EXETER ELECTRIC TRAMWAYS. 


In our last issue we briefly announced the fact that the 
first portion of the above tramways were opened by the 
Mayor of Exeter on Tuesday, the 4th inst. The following 
details of the system and of the generating station from 
which these tramways are supplied are of interest. The 
tramway conversion scheme has been the subject of heated 
controversy in Exeter since it was first suggested in 1900, 
but the Corporation has succeeded in its policy of making 
the tramways & municipal undertaking. 

The routes already equipped and opened for traffic run 
from Livery Dole to Eastgate, and thonoe, vid High-street 
and Queen-street, to St. David's Station, while another line, 
starting from the Cemetery-road, runs through Blackboy- 
road and Sidwellstreet to join the former at Eastgate. 
This line will be carried through to Dansford Gate, 
St. Thomas, as soon as the removal of existing obstructions 
bas been completed, while an extension to Cross Park, 
Heavitree, of the first route has already been agreed upon 
and is rapidly being constructed. The construction work 
bas been carried out to the specifications of the Council's 
engineers—Mr. J. E. Waller (consulting engineer) Mr. 
Thomas Moulding (city engineer and surveyor), and Mr. 
H. D. Munro (city electrical engineer)—acting jointly. 
The latter two gentlemen supervised the work upon the 
spot. The contractors for the tramways are Messrs. Dick, 
Kerr, and Co., of London and Preston. The car-shed has 
been built to the designs of the city engineer, the con- 
tractor being Mr. William Blake, of Plymouth. The 
generating plant has been installed under the super- 
intendence of the city electrical engineer, the contractors 
being the British Westinghouse Company, of London and 
Manchester, and Messrs. Bruce Peebles and Co., of 
Edinburgh. 

The routes now nearly equipped are 4j street miles in 
length, and the tracks consist of 24 miles of double line 
and 2} miles of single line, with passing places. Double 
line and interlacing line has been constructed in the busiest 
thorougbfares in order to facilitate the ordinary traffie of 
the streets. The gauge adopted ie 3ft. 6iu. The rails are 
steel of tho girder type, 6in. in depth, and weigh 90lb. per 
lineal yard. The foundation for the rails (Fig. 1) and 
paving is constructed of cement concrete 6in. thick. Ia 
addition to this concrete underbed, the rails are packed up 
to the true aligument by fine cement concrete, averaging 
jin. in thickness. The points and crossings were supplied 
by Messrs. Hadfields, Limited, of Sheffield, and are made 
of their patent manganese steel, which is so hard that it 
can only be ground true with the aid of an emery wheel. 
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All the special work at the corners of streets and in the 
car-shed was laid out at Messrs. Hadfield’s works prior to 
being fixed in position. The road between the rails 
and for a distance of 18in. on each side of the 
rail is paved with Welsh and Devonshire granite 
setts, except in Queen-street, High-street, Sidwell-street, 
and Cowick-street, and in front of several places of 


MR. THOMAS MOULDING, A NM. I. C. K., 
CITY SURVEYOR. 
worship, where the granite setts are replaced with hard- 
wood paving. The whole of High-street and parts of 
Queen-street and Cowick-street is paved with hardwood 
blocks, and this forms an incidental improvement, which is 
already much appreciated. The steepest gradients are as 
follows: Fore-street, 1 in 114 to 1 in 13; St. David's hill, 
1 in 16; and Pinhoe-road,1 in 19. The sharpest curves 
are at the corners of Queen-street and Paris-street—viz., 

bft. radius. 


F 1G, 1. 


The current for the tramways is conveyed from the 


COIINCILLOR EDWIN C. PERRY, MAYOR OF EXETER, 
AND CHAIRMAN OF THE TRAMWAYS COMMITTEE 


These are arranged as centre poles, side-bracket poles, or 
span-wire poles, according to the requirements of the 
individual routes. The lines are so arranged that the 
trolley wheel runs centrally wherever feasible, but full 
advantage is taken of its swivelling power at certain 
points on the route. The lines are double insulated 
throughout. All the section boxes are connected by tele- 


MR. H. D. MUNRO, M. I. R. E., 
CITY ELECTRICAL ENGINEER, 


phone with the generating station and the car-shed in 
Paris-street, and the test wires required by the Board of 
Trade run to the ends of all routes. The telephone and 
test wires are carried underground as far as the conduits 
extend, and are then continued by small overhead wires 
attached by brackets and insulators to the poles. Guard 
wires, as required by the Board of Trade, are fixed above 
the trolley lines wherever overhead telegraph or telephone 
wires might possibly fall upon them. Frogs, awitches, and 


tü 


Track Work at Exeter for the Electric Tramways 


crossings are provided on the trolley lines to correspond 


generating station by means of lead-covered feeder | with those on the track below. 


eables running through stoneware conduits to section 
pillars, sach half-mile section of route being separately 
supplied so as to be independent of any other section. 
From the section pillars the current is conducted up the 
poles to the overhead trolley lines, which are double 
throughout, and are supported from sectional steel poles. 


There are for the routes now converted 12 cars (Fig. 2), 


built and equipped at the Preston works of Messrs. Dick, 
Kerr, and Co. 
seating capacity of 20 passengers inside and 22 outside. 
The stairways are of the semi-reversed type, giving 
increased accommodation on the roof and protection 


They are of the double-deck type, with a 
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from the weather on the platforms. The inside seating 
is of woven rattan cane, with perforated veneer 
backs, for cleanliness, and the outside seats are of the 
garden type, with reversible backs. The internal ventila- 
tion is by a special device of the makers, which is effective 
without creating draughts. Each car weighs 8} tons 
without passengers, and is 26ft. long over all. They are 
equipped with two electric motors of 25 h.p. each. In 
addition to the ordinary hand-brake, they are provided 
with the Newell magnetic track brake, which is capable of 
holding a heavily loaded car upon any gradient indepen- 
dently of the electric power from the line. They are 
farther provided with an electric brake which automatically 
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Fic. 2, —Exeter Electric Car. 


prevents a car from running backwards on a gradient 
should the trolley come off the trolley wire. The Philipson 
patent lifeguard is fitted to all the cars, as aleo a patent 
folding step interlocking with the folding gate upon the 
platform in such a way that the step and gate open and 
close together. This prevents a passenger from boarding 
the front platform, and hence removes the cause of many 
accidents. The cars are thus fitted with every device 
which experience has suggested for the comfort and safety 
of the public. They are painted in dark green and gold, 
with the city arms emblazoned on the side panels. 


Fie. 5. —The New Generating Station at Exeter. 


The car-shed and offices are located at the bottom of 
Paris-street, which is nearly the centre of the routes served 
by the tramways. The building is of brick with Portland 
stone dressings, the floors of the offices and stores being 
of wood blocks fixed on breeze concrete. The roof of the 
shed, which is glazed with Rendle’s patent glazing, is carried 


on steel stanchions and steel lattice girders, with light steel 
roof principals. The shed provides for housing 15 cars, 
and comprises repair shop, smithy, paint shop, paint and 
oil stores, foreman’s room, messroom, and general stores 
and conveniences. The offices have a committee-room, 
manager's room, general offices, conductors’ room, strong- 
room, and necessary lavatory accommodation. The whole 
of the building is well lighted, and generally very con- 
veniently designed. To provide for a possible enlargement, 
the south-east side of the shed has been constructed of 
wood between the steel stanchions, which can easily be 
removed when an extension is found necessary. 

The following is the approximate cost of the tramways 
when completed throughout: track, including wood 
paving, £34,000; overhead equipment, £4,700; feeder 
cables, £3,000; cars, £7,000; car-shed, etc., £5,700; 
additional generating plant, £4,000. This makes a grand 
total of £58,400. 

THE GENERATING STATION. 

The tramways are supplied with current from the new 
electric power station of the Corporation, opened a year 
ago on a site adjoining the Exeter City Basin. This is 
shown in Fig. 3. The buildings cover a space of 150ft. by 
150ft., and are divided into bays constituting the boiler- 
house, engine room, and offices respectively, with annex 
buildings for economisers, boiler feed pumps, etc., and a 
chimney shaft 155ft. high, with an internal diameter of 
8ft. 6in. The boiler-house (Fig. 4) is 102ft. long and 55ft. wide, 


Chain Grate Stokers. 


containing six water-tube boilers, fitted with superheaters, 
capable of supplying steam to engines of 2,700hp. A 
steam-pipe ring on the boiler-house wall carries the steam 
into the engine-room, and is so arranged that any boiler or 
engine can be isolated without affecting the general supply. 
The main flue behind the boilers carries the hot gases 
through the economisers on the way to the chimney. 
The feature of the boiler-house is the complete system 
for the handling of coal and its economical combustion. 
The coal is delivered into shoots which convey it to the 
automatic filler of the gravity bucket coal conveyor. This 
is electrically driven by a 10-h.p. two-phase motor, and 
conveys the coal to a series of large coal bunkers above 
(which will hold 500 tons), from which it is discharged in 
measured amounts to the hoppers of the chain-grate 
mechanical stokers of the boilers. These stokers, which 
are electrically driven by a 10-h.p. two-phase motor, in 
their turn automatically carry the coal into the furnaces 
and discharge the ashes and clinker into the basement, 
whence the conveyor removes them to the ash bunker. A 
railway siding completes the arrangements. The stokers 
will burn the cheapest classes of coal without smoke, and 
the arrangements generally represent the best modern 
practice for economical working. 

The engine-room (Fig. 5) is a lofty and well-lighted 
building, 102ft. long by 45ft. wide, lined throughout with 
glazed bricks, with a floor of terrazzo marble paving to 
ensure the utmost cleanliness. Galleries are provided to 
give immediate access from the various offices and the 
boiler-house. The room is spanned by an overhead travel- 
ling crane to handle parts of machinery up to 10 tons in 
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weight for erection or repairs. There are at present | engines is dealt with by jet condensers in the basement, 
installed four steam alternators of a total capacity of | which draw their cooling water from a large well outside 
1,300 kw., which can deal with the supply to 50,000 lamps | the building which is connected with the basin, and discharge 
or their equivalent. One 200-kw. steam-driven generator | it sgain irto the basin after use. 
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Fig. 5. —The Engine Room, showing Dick-Kerr Alternators and Howden Engines, 


is provided for the tramway supply, and also a LaCour, The current from the alternators and tramway generato: s 
motor-generator of equal capacity which takes two-phase | is led by cables in stoneware conduits beneath the floor to 
current from the alternators and converts it into direct | the switchboards on the main gallery, from which it is 
current for use on the tramways. This converier, manu- | distributed throughout the city by main feeder cables also 
factured by Messrs. Bruce Peebles and Co., is à new type, | laid in stoneware conduits. The Westinghouse lighting 
possessing all the advantages of a rotary converter combined | switchboard (Fig. 6) consists of marble panels for each 


Fic, 6. —The Westinghouse Two-Phase Switchboard at Exeter. 


with those of a motor-generator. It avoids the use of | alternator, and for each section of the main feeder cables, 
static transformers. We hope to give a full description | fitted with all necessary switches, indicating and recording 
of this converter at an early date. Each steam alternator | instruments, and regulating apparatus. Automatie circuit 
consiste of a high-speed vertical steam-engine, with forced | breakers are used in each feeder. A separate switchboard 
oil lubrication, direct-coupled to a two-phase Westinghouse | similarly controls the tramway generators and feeder cables. 
alternator and exciter. The exhaust steam leaving the | They are so arranged that all parts carrying the high- 
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pressure current are guarded from access by unauthorised 
persons, but at the same time always open to inspection. 

The offices, etc., face the road, and comprise an office for 
the chief engineer on the second floor, a general office on 
the first floor, teat-rooms, storerooms, messrooms for the 
staff on duty, entrance hall, lavatories, etc.; and there are 
also on the ground floor a repairs shop, fitted with elec- 
trically-driven tools, and a cable-room for testing the mains, 
eto. The whole station, which at present covers about 
one-fourth of the available site, has been carefully designed 
on the most modern lines to accommodate the largest 
machinery which the fature may require, and to be capable 
of extension when necessary without disturbance of the 
original design. 

The tramway load is being supplied at the rate of 13d. 
per unit for the first 100,000 units and 13d. per unit for 
all energy taken above this quantity. The meters for 
measuring the consumption are placed on the switchboard, 
and the feeders are supplied by the tramway department. 
The extra load will help to reduce the station costs. We 
have to thank the city electrical engineer (Mr. H. D. 
Munro) for the photographs from which our illustrations 
are prepared and for the information respecting the tram- 
ways and power station. 


THE WATER STERILISATION WORKS AT SAINT- 
MAUR. 
BY EMILE GUARINI. 


Experimental works for the sterilisation of water by the 
use of ozone were lately started at the municipal water- 
works of the city of Paris at Saint-Maur. The plant is 
operated on Count de Frise's system. It is weil known 
that ozone has exceptional advantages for completing the 
purification of drinking water. Without introducing any 
new element into the water, it destroys all discolouring 
organic matters, all unpleasant odours and tastes, and with 
certainty the pathogenic and other bacteria, with the 
exception of a few harmless spore-bearing bacilli which the 
water may contain. Count de Frise’s ozonising plant 
erected on the grounds of the Saint-Maur pumping station 
treats filtered water of the Marne river. As it sterilises 
up to 150 cubic metres of water per hour, it has a sufficient 
capacity for the water supply of a town of moderate size. 


Fic. 1. —Ozoniser with Condenser. 


It shows that & plant of even much greater size can be 
worked by two or three men, and does not want more than 
about 129-e.h.p. in all, pumping included, for the treatment 
of 1,000 cubic metres per hour, which is an economical 
result. At Saint-Maur ozone is obtained from atmospheric 
oxygen by simply electrifying a current of air. 

The de Frise’s ozonisers work without dielectric screens, 
and are kept at the proper temperature. They have sharp 
metallic points which receive the high-tension current, and 
are placed opposite to metallic surfaces connected with the 


They are worked with tensions higher than 20,000 
volts. The air is drawn through them by pumps which 
force it, when ozonised, through the steriliser. The 
apparatus are either horizontal or vertical. The vertical 
type occupies less room than the horizontal one, which is 
easier to supervise. At the Saint-Maur works the ozonisers 
are horizontal. There are two series of them, each con- 
sisting of three groups of three elements. Fig. 1 shows an 
ozoniser with condenser, and Fig. 2 an ozoniser with 
resistances. Each element is made of a horizontal brass 
half-cylindrieal trough, fitted with a plate-glass cover and 
a cast-iron water-jacket. The trough is earthed and makes 
one of the poles. Across the trough at regular distances, 
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Fic, 2, —Ozoniser with Resistances. 


brass half-discs with serrated circular edges and of 60mm. 
less diameter than the trough are suspended to the glass 
lid by means of screws, which take the high-tension current 
from the liquid resistances fitted to each half-disc. The 
resistances are vertical glass tubes sealed at the bottom, in 
which is soldered a platinum wire projecting on both sides 
of the glass. The tubes are filled with an appropriate 
liquid, to which the current is transmitted by a platinum 
wire dipping in the top of it. The resistances perform 
the part of regulators, preventing the tension of the 
portion of current allowed to each semi-circular pole 
from rising above the limit! at which the sparks or 
voltaic arcs are produced. Silent discharges (Fig. 3) are 
produced between the sharp points of the semi-circular 
poles and the inner surface of the earthed troughs, The 
troughs are closed at both ends, and fitted with an air 


Fig. 3.—Silent Discharge. 


inlet at one end and an air outlet at the other. The 
current of air circulating along the tube passes through the 
succession of half annular discharges, which transform part 
of its oxygen into ozone. After its passage through each 
discharge the air heated by electrification is partially cooled 
down by the cool surface of the trough. This cooliog is 
periodically completed by means of surface condensers 
placed between the elements of each line of ozonisers. 
The ozonisers are placed in a dark room; this allows the 
superintendent to judge from the blue-violet colour of the 
flames that the apparatus is working in good condition. 
A transformer (Fig. 4), raising the tension of the current 
to a maximum of 80,000 volts, is used in conneotion with 
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the ozonisers. The ozonised air is used over again and 
again, the inlet of the ozonisers being connected with the 
outlet of the sterilisers, arrangements being also provided 
to free the air from moisture and to make up, by fresh air, 
the oxygen which has been consumed in the shape of ozone. 

The aterilisers (Fig. 5) are made on the wasber principle. 
They are provided with a number of carefully levelled, 
finely-perforated trays, making the ozonised air bubble 
several times through the water. The sterilisers are cast- 
iron vertical cylinders enamelled inside. They are built 
up in parte, 50cm. high, between the flanges of which are 
fitted horizontal celluloid diaphragms perforated with a 
great number of small holes of < mm. diameter. The 
water and the ozonised air are introduced together into 
the lowest compartment of the sterilisers by moans of an 
injector, which makes use of the momentum of the water 
arriving under pressure to assist in promoting the circula- 
tion of the ozonised air. Air and water ascend together 
to the top of the steriliser, being intimately mixed at the 
passage of each finely perforated diaphragm. The sterilis- 
ing columns are fitted with inspection glasses and arrange- 
ments for collecting samples. The sterilised water flows 
from a general main into a tank placed in the open air, 
from which it goes into the covered reservoir for filtered 
water for supply to the city. 


4, —Transformer. 


A third steriliser at Saint-Maur belongs to the type in 
which the water is injected, in the shape of a fine spray, 
into the mass of ozonised air. The spray collects in the 
lower part of the column as solid water, into which the 
ozonised air is forced through the apertures of a perforated 
diaphragm, which makes it bubble, in minute bubbles, through 
the water before reaching the spray. The waste air of the 
three aterilisers is collected by simple connection of the 
cutlet of the sterilising columns with the inlet of the 
ozonisers, to be ozonised over again. Well-balanced air-valves 
admit sufficient fresh air to make up any deficiency in oxygen. 
The ozonised air is compressed by double-acting vertical 
pumps of 150mm. diameter and 200mm. stroke. They 
draw the air through the ozonisers and force it into the 
sterilisers. The sterilised water-collecting tank is provided 
with a weir to measure the quantity of water discharged 
per hour. 

Two rapid pressure filters (Fig. 6) are used in conjunc- 
tion with the Saint-Maur ozonising plant. Each of these 
filters consists actually of three separate filters, built the 
one on the top of the other. The three have a common 
central inlet pipe, and each has its own bottom, its 
own outlet valve communicating with the discharge 
main, and its own outlet for cleaning water. A 
central shaft works the three rakes, which agitate, during 
the cleaning process, the crushed flint with which each 
filter is filled. Each triple filter is washed by revolving 
the agitators, and admitting, by the outlet valves, the 
filtered water of its neighbour under the layer of flint, 
through which it passes upward to be draw off by the special 
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outlet mentioned above. The cellars contain the motor, 
with its shafting, a centrifagal pump to raise the water, 
the alternators for the ozonisers and the electrical light, two 
air dryers and the sterilisers, the tops of which reach the 
first floor. The prime mover is a semi-portable 45-ih p. 
steam-engine, The centrifugal pump is able to deliver 
150 cubic metres of water per hour against a head of 150m. 


Fic. 5,—Sterilisers. 


The alternators are Mordey 110-volt alternating-current 
machines. The ground floor contains the offices, the 
laboratory, the switchboard (provided with the usual 
fittings), the transformer, the ozonisers, and the ozonised 
air compressor. The firat floor and part of the remainder 
of the building are unoccupied. The building is of sufficient 
size to contain apparatus for treating 50,000 cubic metres 
per day. 

The Saint-Maur works have quite the size of a water- 
works destined to supply with drinking water a town with 
several thousands of inhabitants. Ib treats up to 150 cubic 
metres of Marne water per hour, taken either from the slow 


Fic. 6.—St. Maur Plai:t— Rapid Pr-ssure Filters. 


sand filters of the city of Paris or from the river and 
filtered, without adding any coagulant, by the sbove-men- 
tioned mechanical filters filled with crushed flint. The 
system has proved quite efficient. Of five flasks tested by 
Prof. Bezancon, chief of the bacteriological laboratory of 
the medical faculty of Paris, three remained absolutely 
sterile, and two developed bacilli. 
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THE ARNHEIM PARTY-LINE TELEPHONE SYSTEM. 


The use of a single telephone line from the exchange to 
a number of subscribers is an obvious method of reducing 
the cost of telephonic connections in those cases where the 
use of the telephone is likely to be infrequent. Tho use 
of one line, consisting usually of a lead and a return, to 
supply a number of people has hence been adopted in a 
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FIG 1.—The Arnheim Automatic Selector Switch. 


number of districts. A good many systems of party-wire 
telephony have been devised in order to overcome the 
objections which arise from the use of the common line. 
In the earlier systems distinctive ringing was adopted, 
and when one subscriber of the group was called by the 
exchange, all the other subscribers on the same line would 
have their bells rung, but would know from the intervals 


or negative current over each of the line wires and thus 
give four signals, each of which would only affect one sub- 
scriber. With this system and four subscribers only the 
ringing difficulty was overcome. There remained the quite 
as serious fault that when a conversation was being con- 
ducted over the party line by one subscriber, he could be 
overheard and interrupted by any other subscriber who 
liked to remove his receiver from the hook. To obviate 
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Fic. 3.— The Electric Pendulum for operating the Selector Switch. 


this, a number of lock-out systems were introduced, involving 
a great deal of complicated mechanism requiring ‘delicate 
adjustment and constant supervision. Again, with any of 
these systems one subscriber could practically block the 
line if he failed to work his instrument in the way directed. 

The Arnheim party-line system, which has been dere pe 
by the Berliner Telephone Company, has been designed to 


Fic, 2.—Diagram of Connections of the Arnheim Party Line Telephone System. 


in the ringing that they were not required. The fact 
‘that the bells were rung, however, was apt to call a 
subscriber to the instrument, and also advise him as to 


overcome these shortcomings, and to make the joint use of 
the common line by a number of subscribers as secret as if 
they each had individual connection with the exchange. 


who was making use of the party line. This difficulty has | In a few words, this system consists of a selector switch 
been overcome to a limited extent by various systems of | placed at the subscribers end of the line, from whieh 
selectivo ringing. For instance, by using an earth con- Individual lines are run to each instrument in the group. 
nection the exchange operator could send either a positive | This selector switch is connected by a lead and return wite 
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with the exchange. The switch can be operated by any 
subscriber or by the exchange, and it can only connect one 
subscriber at any one time on to the exchange. In the 
meanwhile, all the other subscribers have to wait until the 
conversations of the original caller is completed. This 
system gives distinctive ringing and absolute secrecy in 
speech. It is the exact opposite in this respect to the 
ordinary party-line system. The difference is carried so 
far that with the Arnheim device one subscriber of the 
group cannot possibly converse with any of the other sub- 
scribers supplied by the same line. 

To come now to the details of the system, these will be 
made more clear by the illustrations which we give here- 
with. The two wires from the telephone exchange terminate 
in the automatic selector (Fig. 1). This would be placed 
in the block of offices or residential flats to be served by 
the line in question. From this instrument, the connec- 
tions of which are shown in Fig. 2, two line wires, or three 
if the earth is not available, are led to each telephone in 
the group. The number which can be served may be any- 
thing from 10 to 20, depending on the frequency of the 
messages of the subscribers, but the instruments we 
inspected on Monday last were designed for a group of 10. 


Fig. 4. — Subscriber's Instrument for the Arnheim System. 


The switch in this automatic selector which connects the 
subscribers successively to the line, is operated through a 
relay by means of periodic currents from the exchange. 
The periodic currents are dispatched by means of an 
electric pendulum, seen to the right-hand side of Fig. 2, 
and illustrated more fully by Fig. 3. The impulses 
caused by the making and breaking of the circuit by this 
pendulum operate the sector, X, of the automatic switch, 
and cause this switch to move stop by step over the 
subscriber’s line wire contacts. A small dial at the exchange 
numbered from 1 upward is used by the exchange operator 
to give the right number of impulses to move the awitch to 
the subscriber required. In the case of the subscriber a 
small push batton only is needed to release the electro- 
magnet locking device in the selector switch. This then 
moves round until it reaches the subscriber's terminals, when 
it is again locked. The push button on the subscriber’s 
instrument then rises to show that the line is clear, and he 
proceeds to call up the exchange by the magneto in the 
usual way. If the push button seen at the left-hand side 
of Fig. 4 does not rise when the hand combination is lifted, 


it shows that the line is engaged. 
clear, conversation may now proceed. At close of conversa- 
tion the subscriber gives the ring-off signal to the exchange 
in the usual manner. 


subscriber to the exchange. 
the exchange to one of the subscribers of the party line, 
the operator inserts the plug into the party-line jack in 
the usual manner, and selects the party required by 
means of a dial (Fig. 5) provided with as many finger- 
holes as there are numbers on the party line. 
operator inserts her finger in the hole corresponding to 
the party required, pulls it round to the stop, and 
releases it. She then momentarily presses her ringing 
key, closing the circuit of the releasing mechanism, which 
allows the dial to slowly rotate back to zero. 
doing a series of contacts are made 
with the number selected. 
impulses to pass out on to the line, actuating the selecting 
relay of the automatic selector as before described, and 


If, however, the line is 


So far we have only dealt with the calling from the 
If now a call is made from 


To call, tho 


In so 
corresponding 


This allows a number of 


FIG. 5. — The Exchange Instrument with special Calling Dise. 


causing the selecting mechanism to make a number of steps 
corresponding with the impulses sent. When the impulses 
cease, the selector, having reached the required number, is 
locked, and the final contact made automatically by the 
hand selector rings the bell of the party required. When 
the automatic selector leaves the rest position, a timing 
device is set into action which keeps the connection 
closed for 50 seconds, during which time, should the 
subscriber not answer the exchange, operator may ring 
him repeatedly. If at the end of 50 seconds the 
subscriber has not replied, the whole connections are 
restored automatically, and the operator is set at liberty 
to select sny other number she may require. If, however, 
the subscriber answers during the 50 seconds, the contact 
is locked and conversation may be carried on as long 
as required. At the close of conversation the hand com- 
bination is replaced, and the ring-off signal given in the 
usual way. The 5 has been detailed only for 
magneto exchanges, but the system is equally applicable 
for common battery, and as such is now being tried by the 
National Telephone Company at their Holborn exchange: 
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The method of operation is exactly the same, excopt, of 


course, the generator at the subscriber's instrument is no 
longer required, and the mere lifting and replacing of the 
receiver is all that is necessary to originate or finish a call. 

It will be seen from the above that unless a conversation 
is actually proceeding the line cannot be blocked for more 
than the 50 seconds mentioned above, or other set interval 
as may be decided on when the adjustment of the timing 
device is made. In the event of a conversation lasting too 
long, to the detriment of other subscribers, the operator at 
the exchange can clear the line. This apparatus is being 
tried by the National Telephone Company at their Holborn 
exchange. It appears to us to have considerable advantages 
for use in residential flate, and it saves the use of the 
attendant now required when the ordinary extension 
telephones are used. That the ten subscribers on the party 
line cannot converse with each other is an objection to the 
system which will prevent friends from sharing the same 
party line. This fault is to be preferred to a want of 
secrecy. 


ADMINISTRATIVE COUNTY OF LONDON 
DISTRICT ELECTRIC POWER BILL. 
(Continued from page 48:2.) 


The case on behalf of the local authorities around London 
in opposition to this measure was concluded on Friday last. 

Mr. JEEVES, on behalf of the Kingston Corporation, 
and Mr. READER Harris, for the Corporation of Ealing 
and the District Council of Barnes, addressed the committee 
against the Bill, which, they contended, would not confer 
benefits on their districts, but would injure them after they 
had incarred heavy expenditure for electrical development. 

The opposition of private companies was then taken, the 
first witness being Sir GEORGE LIVESEY, chairman of the 
South Metropolitan Gas Company, who objected to the 
promoters acquiring compulsory powers over land belonging 
to his company at Greenwich, thus preventing access to 
the river side of their property. He had no fear of the 
competition of electric lighting companies, for he believed 
in competition, but he objected to the promoters taking 
the property of his company for their own purposes. 

Mr. FitzGERALD, K C., said the promoters were willing 
to withdraw the request to use the land, and ask only for 
permission to use a siding on it on arbitration terms. 

Mr. BALFOUR BROWNE said the promoters were changing 
their front as they went along. 

Mr. DEVONSHIRE, director of the North Metropolitan 
Electric Supply Company, which provides electricity both 
for lighting and power in a large area in Middlesex, Hert- 
fordshire, and a portion of Essex, also gave evidence in 
opposition to the scheme, and asked that the whole of 
Stoke Newington should be struck out of the Bill. 

Mr. FrrZGERALD: Is it a financial benefit to the local 
authorities to supply them with electric power? 

WITNESS : I think there can be no doubt about that. 

Mr. Moon, K.C., objected to the witness being used 
for the purpose of getting evidence in support of the Bill. 
It was quite unfair, and it was a most inconvenient practice. 

The CHAIRMAN : It may be an inconvenient practice, bat 
it has been in operation in this committee. 

Replying to Mr. Balfour Browne, WITNESS said that his 
company was prepared to meet all the electrical require- 
monta of the district. 

After evidence had been tendered on behalf of other 
companies, 

r. BALFOUR BROWNE addressed the committee for the 
whole of the olectric lighting companies, contending that 
the Bill sinned against the principles of the whole of the 
best legislation of London. The promoters had launched 
their case by making certain allegations against the London 
electric lighting companies, and to meet that he had shown 
how much capital had been expended by them to meet the 
dui eser of the publie. The competition which they 
had to meet should be fair, but he submitted that this Bill 
would expose them to unfair competition. It was the 
scheme of a huge combination which would result in a 
monopoly. He knew it was said that it would be a 
monopoly of cheapness, but that was always the sentiment 
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in the mouth of monopolists. It generally ended in a 
monopoly of dearness. 

Mr. FITZGERALD, on behalf of the promoters, contended 
that the Bill before tho committee proposed the only proper 
way of dealing with the supply of electricity to the county 
of London and the adjoining districts. It was the only 
way in which they could ensure to the consumers that 
cheap supply which was neceasary to enable the manu- 
facturing interests in London to be on a pat with rivals, 
whether in this country or abroad. It was only in this way 
that they could remove from London the reproach that elec- 
tricity was dearer in the Metropolis, notwithstanding its size, 
than in almost any other large town in the United Kingdom. 
Dealing with the question of the maximum price, he 
observed that it must of necessity be fixed to meet the 
most unfavourable circumstances as against the company, 
The sliding scale provisions gave absolute security for 
equitable charges. The power asked for by the Bill to 
enable the company to purchase existing electrical under- 
takings was inserted with the object of giving opportunities 
to local authorities and companies carrying on their own 
undertakings at a loss to transfer their businesses to the 
company by agreement subject to the consent of the Board 
of Trade. Similar provisions had been inserted in other 
Power Bills, but the promoters did not attach any special 
value to it. That there was no clause in the Bill authorising 
the purchase of the company’s undertaking by local autho- 
rities was due to the recommendation of the joint committee 
of both Houses presided over by Lord Cross that where 
public advantage could be shown powers might be given 
over a district, including the areas of several local 
authorities, involving plant of exceptional dimensions 
and high voltage, on conditions differing from those pre 
viously existing. 

The CHAIRMAN : It is unnecessary to argue the question 
of making the undertakings of large companies like this 
purchaseable by the local authorities. The committee has 
no intention of departing from the recommendation of 
Lord Cross’s Committee. 

Mr. FrrzGERALD then proceeded to argne that the 
absence of the power of purchase was no injustice, as there 
was nothing to prevent an existing company from keeping 
up its generating station, or, on the other hand, if the 
directors found that it would be commercially to their 
advantage taking a supply in bulk and giving up its own 
generating station and plant. "When the local authority 
came into possession, the supply in bulk would be con- 
tinued by the Administrative Company on advantageous 
terms, or the local authority would erect its own atation. 
Counsel concluded his speech by contrasting the present 
means of supply with tho facilities offered by the proposed 
scheme, and dwelt once more on the urgent necessity of a 
cheap power supply for London. 

This concluded the case, the committee reserving their 
decision. 

Owing to the indisposition of Lord Romilly, the East 
London and Lower Thames Bill will be adjourned until 
after Easter. 


LIVERPOOL CORPORATION TRAMWAYS. 


We gave last week & brief résum4 of the operation of 
this aystem for the year 1904, which showed excellent 
progress. The length of track (105 miles) was practically 
the same as in the previous year, but the revenue advanced 
from £517,958 to £557,888, although the average length of 
the penny stages was slightly increased. The car mileage 
totalled 12,166,419 against 11,724,097 ior the previous 
year, while the passengers numbered 116,642,663 against 
113,057,234. The car-mile earnings were 10°67d. against 
10344. The total operating costs per car mile showed an 
increase, the figure being 7:256d. against 6:884d., and the 
percentage of operating costs to revenue advanced 
fractionally, the 65 per cent. for 1903 being increased 
to 659 per cent. The chief items responsible for the 
additional expenses were electrical energy, maintenance 
and renewal of track and cars, and rates and taxes. The 
gross profit totalled £190,043, against £178,124 for 1903. 
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steady decrease is shown in the amount of lost property, 
yet the articles in 1904, which were of the usual cosmo- 
politan order, exceeded 10,000. 

A joint report on the subject of wheels presented to the 
Tramways Committee in July last by the engineers and 
general manager states that the wheels of the German cars, 
which were the first to be used by the Corporation, were 
steel-tyred, and the wheels of the American cars, which 
followed, were chilled cast iron. The steel tyres were found 
to “spread” in running, became loose and out of gauge, 
and were nitimately abandoned in favour of the chilled 
wheel, which was giving much better results on the American 
cars. The British manufacturers commenced the produc- 
tion of special steel tyres for tramcars about 1900, when 
their experimental use in competition with chilled wheels 
began. These experiments were carefully watched, and in 
May, 1902, a number of selected tyres were placed in 
service in Liverpool, and later it was considered desirable to 
buy tyres of all the representative makers.  Fifty-two of 
the cars are now fitted with steel-tyred wheels, none of which 
have yet worn out, and therefore final figures cannot be 
quoted. Very divergent results have, howover, been obtained, 
the mileage per unit of wear varying to the extent of 50 per 
cent., indicating the importance of selecting tyres of suitable 
composition. Asa result of the experiments carried ou: 
for the last two years, a steel-tyred wheel is now being 
assembled and finished at Lambeth-road works which will 
cost 50 per cent. less than the price at which such wheels 
can at present be brought, aod which it is believed will 
afford a life considerably in advance of the average of these 
wheels, which may be estimated at 60,000 miles, the average 
mileage of chilled wheels in Liverpool being 35,000. Since 
the date of this report over 100 cara have been fitted with 
the now wheel, which is giving satisfactory results. The stock 
of cars aggregates 494, composed of half adozen ty pesof single- 
deck, double-deck, and top-covered varieties. The number of 
top-covered cars in service is 317, and this figure is to be 
brought up to 350. Asshowing the effect of the top cover, 
it is pointed out that the average maximum number of cars 
in service for 1904 was 398 as against 407 for 1903, while 
the passengers carried increased by 3,585,429. Although 
123 people fell in front of the cars or were knocked down, 
the lifeguard operated very satisfactorily, only three cases 
of fracture occurring. Altogether there were six fatalities 
in connection with the trams, which, in proportion to the 
passengers, gives a ratio of 1 in 19,440,441, whereas on 
railways, according to the most recent Board of Trade 
returns, the relation is 1 in 1,030,917. 

A map graphically illustrating the entire system and 
several interesting traffic curves accompany the report. 
We reproduce two of the latter, from the first of which will 
be seen the licensed capacity of the cars running over a 
typical route on the inward journey during each hour of a 
traffic day and the number of passengers actually carried. 
This curve is for mid-winter, and, taken in conjunction 
with the diagram for outward traffic which also appears in 
the series, it shows that the service provided is capable of 
dealing with the demand at any part of the day. In the 
ease of the “inwards” diagram the line representing the 

assengers actually carried approximates most nearly to the 
line indicative of the maximum capacity between eight and 
nine in the morning, aud the disparity is greatest between 
five and six, when the cars are entering the city preparatory 
to taking the passengers home. In the “outwards” 
diagram these conditions are naturally reversed. The 
second of the illustrations which we reproduce shows at 
a glance the progress of the system since it was taken over 
by the Corporation. The consistently upward tendency of 
the curves reflects the progressive policy which has placed, 
and will doubtless keep, the Liverpool Corporation in the 
front rank of electric tramway undertakers. 


THE MARCONI PATENTS. 


The United States Circuit Court has given its decision 
in the case of Marconi v. De Forest, and the result appears 
to be a sweeping victory for the former. From cable 
advices received, the following important olaims in the 


Marconi patent have been declared by the Court to be 
valid, and to have been infringed by De Forest: 

“3, The combination, in an apparatus for communicating 
electrical signals, of a spark producer at tbe transmitting 
station, an earth connection to one end of the spark pro- 
ducer, an insulated conductor connected to the other end, 
an imperfect electrical contact at the receiving station, an 
earth connection to one end of the contact, an insulated 
conductor connected to the other end, and a circuit 
through the contact, substantially as and for the purpose 
described. 

* 5, The combination, in an apparatus for communicating 
electrical signals, of a spark producer at the transmitting 
station, an earth connection to one end of the spark 
producer, an insulated conductor connected to the other 
end, an imperfect electrical contact at the receiving station, 
choking coils connected to each end of the contact, an 
earth connection to one end of the imperfect contact, an 
insulated conductor connected to the other end, and a 
circuit through the coils and contact, substantially as and 
for the purpose described.” 

These claims relate to what are essential detalls in all 
wireless telegraph systems, and appear to cover the use of 
an aerial conductor with one end earthed. The full text 
of the judgment is not yet to hand, bat the decision is 
given on such broad grounds as to veto the commercial 
operation of any other system in the States during the 
term of the primary Marconi patent. 


HUDDERSFIELD ELECTRICITY ACCOUNTS, 


The accounts of the Huddersfield Corporation electricity 
department for the year ended Dec. 31, 1904, show a total 
expenditure to that date of £175,972. Appended are 


abstracts of the revenue account and general balance-sheet. 
: REVENUE ACCOUNT., 
Dr. Expenditure. £ 

Coal and other fuel.............1.... eene 2 1,962 4 
Oil, water, and engine-room stores eee — 310 13 10 
Wages at generating statioo˖buu.n . . 4 1,279 18 7 
Repairs and maintenanoe of buildings. . — 351 8 
Repairs and maintenance of boilers ..........—....- . 383 11 8 
Repairs and maintenance of engines . 428 11 5 
Repairs and maintenance of condensing plant.... . 2091 10 2 
Repaira and maintenance of dynamos, eto. .................. 1,8855 12 1 
Repairs and maintenance of transformers, ete . A 46518 8 
Repairs and renewals of primary mains 1,475 10 8 
Repairs and renewals of secondary mains esse. 225 14 10 
Attending and repairs to publio lamps... .. 252 15 7 
Rents, rates, and tax'ßes . 2 . 1,175 6 5 
Management expenses, salaries, eto . asoa — 989 19 0 
General establishment charges. . . ... 673819 8 
12,044 0 3 
Baade PRO RU I A 52 3 0 
Balance carried to net revenue account aw eese ~ 13,410 1 8 
£25,606 411 


Note, —Inoluded in the revenue items are capital charges for mains, 
motors, transformers, and the additions to works, amounting to 
£3,297. 15s. 10d., which the committee have charged direct to revenue 
as & form of special depreciation. 


Or. Income. £ ad. 
By sale of current per meter e — 24,787 5 8 
Rental of meters 2 th htm 4 1.400 19 4 
Hire of motors and other apparatus. . . 447 4 0 
Sales and repairs of lampe .................... NEN 88 8 5 

26,723 17 3 
Lets discounts and allowan ces eere 1,217 12 4 
£25,506 4 11 

GENERAL BALANCE-SHEET, 

Dr. Liabilities. £ s. d. 
Mortgage debt, lets repaid................... . 187,708 16 10 
Floating liabilities, sundry creditors, eto es sm. ..8917 3 3 
Depreciation and contingencies account . 9745 0 1 
Consolidated loans fund... . 58,990 0 8 

£195,559 0 10 

Or. Assets. £ ad. 
Amount expended in works, eto. . . . 175,972 16 8 
Steam motor wagon . . . . . . . 459 7 6 
Btoros on band aS . 88814 1 
Sondry debtors for current supplied. . . ... 18,196 15 8 
Cash due from treasurer and in hand . . 6,397 611 

£195,359 0 10 
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ELECTRIC LIGHTING BILL, 1905. 


The Government Bill which has been introduced by Mr. 
Bonar Law in the House of Commons is in certain respecta 
similar to the Bill which was not passed last year owing to 
want of time. For instance, it contains much the same 
clauses for dealing with the purchase by local authorities 
of generating stations which are outside their areas, bat 
which are used by a company as undertaker for the supply 
within their areas, Joint purchase of a large undertaking 
by several local authorities is also provided for, as was the 
case in the measure which failed to become law last year. 
The same provisions are also included in this year’s measure 
to deal with the combination of a number of local autho- 
rities who may form a joint board for the supply cf 
electricity over a large district. The vexed question 
of stand-by supply is again dealt with in a satie- 
factory way, as will be seen from the details of 
the Bill which appear elsewhere in this issue. The 
most radical difference, however, between this year’s Bill 
and the one introduced last year lies in Clause 3, respect- 
ing the supply of electricity in bulk. It provides that 
the Board of Trade may by provisional order authorise any 
company or person to supply electricity in bulk to any 
authorised undertaker. If the magnitude of the proposed 
scheme or exceptional circumstances warrant it, the matter 
may still be dealt with by private Bill. There are, however, 
before the Select Committee of the House of Lords this 
year a number of Bills whicb, in our opinion, could have 
been more economically dealt with by the Board of Trade 
This change of procedure, if it becomes law, will save 
power distribution companies the extremely heavy costs 
which they now have to ineur in committee, and will 
tend towards a freedom of trading in electrical energy 
which must ultimately prove to the advantage of all users 
of the same. Wedo not suggest that a large scheme like 
the Administrative County of London and District Electric 
Power Bill could possibly be dealt with under the proposed 
new procedure. It will, however, be applicable to a large 
number of cases where a supply in bulk between under- 
takers in adjacent areas is to the advantage of both. The 
Bill contains, under Clause 6, the terms under which the 
Board of Trade may dispense with the consent of the local 
authority to the granting of an electric lighting provisional 
order. The first clause of this section still leaves the local 
authority the veto if they are already authorised to supply 
electricity. This prevents competition between private and 
municipal enterprise, and should go far towards removing 
municipal opposition to the Bill. The second proviso is 
to the effect that when mains are to be laid in streets 
outside the undertaker’s area of supply, the Board of Trade 
must make a special report and state the grounds on which 
they decide to dispense with the consent of the local 
authority interested. The wording of these clauses, in 
our opinion, protects those most concerned - i e, the cor- 
sumers—and prevents the obstructive policy of a local 
authority from interfering with the development of electrical 
distribution. The Bill, if passed, will provide means for 
overcoming many proved deficiencies in the older legisla- 
tion dealing with the supply of electricity. It will cheapen 
the cost of procedure, and hence tend to the more rapid 
extension of the industry. We trust that this year tbe 
Government will not allow their Supply of Electricity Bill 
to be massacred with the other measures which annually 
fail to become law owing to want of time. 


INTERNATIONAL COURTESIES. 
An Englishman is never at his best til after dinner. 
To give a feast to à friend ia bis delight, and he ig never 
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so happy as when a valued friend from another land 
becomes his guest. That was the condition of some thirty 
or forty Englishmen on Saturday last when they met at 
the Café Royal to entertain Mr. T. Commerford Martin, 
of New York, a gentleman whose kindly deeds on the 
other side have won him a warm corner in the hearts of 
all who have the pleasure of his acquaintance. The chair 
was occupied by Kaye Gray, the immediate past-president 
of the Institution, supported by his successor and the 
leading lights of the electric firmament. These gentle- 
men all came to show the high appreciation they had 
for the guest of the evening, and in some measure 
to indicate how high they valued his unceasing efforts to 
make their stay in the States last year and the Institution’s 
trip to St. Louis so very successful. Mr. Martin is by 
birth an Englishman, by accident of residence and all that 
makes life dear an American, he having become a naturalised 
citizen of that country. Mr. Gray, at the conclusion of 
the dinner, gave the toast of “The King,” which was 
loyally honoured, as was that of The President” (Teddy tho 
Second). The toast of the evening was next, and Mr. Gray 
and Prof, Ayrton told in simple, vivid, and eloquent words 
how greatly they were indebted to Mr. Martin during the 
sojourn in the States. Mr. Martin, in an exceedingly able 
speech, enthralled his audience by his earnestness in 
reciprocating good wishes. We are not reporting speeches, 
yet there was one especially good tale that must come in. 
Mr. Martin referred to a talk with Ingersoll, in which 
Martin mentioned the might and majesty of Britain, whose 
* drum beats are always with us.” Ves, said Ingersoll, 
' and so are their dead beats." Mr. Martin hoped these 
international visits would continue, and that, while com- 
petition led to keenness, the joining of hand to hand would 
bring about the heartiest good-fellowship between the 
kindred citizens. Colonel Crompton and Prof. Perry toasted 
the sister societies, to which Mr. Siemens replied. After 
& hearty vote of thanks to Messrs. Wetzler and Webb, who 
organised and did all the heavy work attached to such 
a meeting, the gathering broke up, after thanking 
the chairman, with a feeling of satisfaction that we 
had on this side shown in some slight degree how deeply 
impressed we were at the kindness showered by Mr. 
Martin upon those of us who had ever been brought into 
contact with him. May such kindly feelings never cease 
to flourish ! 


CORRESPONDENCE. 


.' One man's word is no man’s word, 
Justice needs that both be heard." 


DUNDEE POWER SUPPLY. 


SIR,—With reference to the publishing of my report on 
motive power charges in your issue for last week, in the 
first introduction I notice that you have used the word 
“minimum” price at 22d. per anit, whereas this should 
have been maximum price at 21d. I may say that the 
Dundee Town Council have adopted the system mentioned 
for the ensuing year, and the registration of the motors 
has been commenced.—Yours, etc., 

H. RICHARDSON, General Manager. 

Dundee, April 12, 1905. 


— aaa 


MANCHESTER SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


On Tuesday last a paper on Labour-Saving Formulæ 
in Dynamo Design” was read by Mr. Julius Frith and 
discussed. | 

Mr. H. W. WILSON criticised some pointe in the data for 
turbo-generator design, principally as to the safety of 
10,000ft. per minute peripheral speed with smooth core 


generators; and was reassured by Mr. FRITH that with 
No. 19 piano steel binding wire the factor of safety 
was 10. 

Mr. S. L. PEARCE corroborated some of Mr. Fritb's 
formule and details from actual experience. On the 
Metropolitan Supply. Company they had experienced 
trouble with slot-wound turbo-machines, but now that 
these are smooth-core, with piano wire binding, their 
peripheral speed of 15,000ft. per minute is safe. 

The other business of the meeting consisted in passing 
votes of thanks, one being to Mr. C. D. Taite for his 
services in the chair during the past session. This was 
proposed and seconded by Mr. S. L. Pearce and Mr. 
E. W. Cowan respectively; and Mr. T. L. MILLER with 
Dr. BowMAN dealt similarly with the acknowledgment to 
Mr. P. A. Ramage of his work as hon. secretary and 
treasurér. Mr. RAMAGE, in reply, prophesied that if tbe 
work of the section increased in the next 19 months as it 
had done in the past year, it would be neces to engage 
a secretary with nothing else todo. The membership had 
increased from 549 to 764 (about 40 per cent.)in the interval 
mentioned. | 
The voting for next session’s officers resulted as follows : 
chairman—S. L. Pearce; vice-chairman—T. L. Miller; 
hon. secretary and treasurer—P, A. Ra committee 
L. Andrews, Dr. Bowman, A. A. Day, M. B. Field, A. 
Eckstein, A. H. Gibbinge, De. E Hopkinson, A. B. Holmes, 
M. B. Mountain, G. F. Metzger, Dr. Rhodes, Dr. Schuster. 

This concluded the business of the session. 


HECKMONDWIKE ELECTRICITY SUPPLY. 


On Saturday last there was an official opening of the 
extensions of the electricity works at Hockmendwike, 
which bave been carried out under the direction of Mr. 
G. H. Carter, the consulting and resident electrical engi- 
neer to the Distriot Council, The original scheme for 

lighting supply in Heckmondwike was carried out to the 
designs of Mr. W. C. C. Hawtayne. The works were 
opened on Deo. 1, 1901, when there were 39 consumers 
with 2,804 lamps connected to the mains. In the begin- 
ning of 1902 the Council were called upon to. make prc- 
vision to give a supply of electrical energy to the tramways 
which the British Electric Traction Company were about 
to construct in the Spen Valley. The Council instructed 
Mr. Geo. H. Carter to draw up a scheme for the supply to 
the tramway company, and also to deal with the increasing 
lighting load. This seheme included the addition of a 
boiler of the Babcock and Wilcox type evaporating 
12,000lb. of water per hour. In the engine-room a 


. 150-kw. set was added, the engine being of the Howden type 


and the dynamo supplied by Messrs. Dick, Kerr, and 
A steam-driven. surface-condensing plant, with Edwardes 
air-pump, capable of dealing with 10,000lb. of steam per 
hour was also added. In connection with the above, two 
tanks were fixed immediately under the air-pump delivery 
pipe, the delivery pipe being fitted with two lever valves, 
enabling the di ge water to be delivered into these 
tanks alternately, so that at any time a test of steam con- 
i en can be made of any perticular engine, the whole 
of the above and the necessary pipework being supplied by 
Messrs. Thornton and Crebbin, of Bradford. In connec- 
tion with this condensing plant a cooling tower of the 
Worthington type with forced draught:was placed in one 
corner of the engine-room. Tbe forced-draught fan was a 
variable-speed one, and was driven by a Royce double- 
commutator motor. | Mees 

In connection with the tramway supply a Highfield 
booster and a Chloride battery were installed, the com- 
bination being capable of giving a discharge to the line of 
400 amperes as a maximum. e Tudor battery was at 
this time rearranged, the regulating cells being done away 
with and the battery being inor 40 per cent., the object 
being to enable the cells to be used on the Highfield 
system. The switchboard was also extended by the additic n 
of five panels, and a new feeder was laid down for lighting 
and a large line feeder and return for the traetion work. 
Those extensions were all carried. out in 1908. In the 
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spring of the following year the boiler-house plant had 
again to be increased, and this time a Stirling boiler, 
equipped with a superheater and chain-grate atoker, was 
added: Automatic stokers were also then fitted to the 
existing Babcock and Wilcox boiler. A 300-kw. steam set, 
again of the Howden-Dick-Kerr type, was added, and one 
more lighting feeder. In the spring of last year a second 
Stirliog boiler, also capable of evaporating 20,0001b. of water 
per hour, was added. Another 300-kw. steam set was 
installed, this time the engine being of the Willans and 
Robinson type, and the generators by Dick, Kerr, and Co. 
The switchboard was again increased in order to provide 
‘for three new feeders. Two of these were of the triple- 
concentric type, and one a plain concentric cable, each 
conductor being half a square inch in sectional area. 

Since the original scheme the street-lighting has been 
considerably extended, the number of converted gas- posts 
now being 189. The demand on the station has steadily 
increased, as the table given herewith will show, the number 
of 8-0.p. lamps now connected being 20,467, and 2,271 
applied for but not eonnected— making 22,738, which 
equals a kilowatt demand of 682. Assuming 50 per cent. 
of these lamps to be burning at one time, the demand on 
the station would be 341 kw., to which must be added 
supply given to the. tramway eompany—namely, 400 kw.— 
making a total demand of 741 kw., the capacity of the 
plant being 900 kw. Daring the.time the station bas been 
working numerous additions have been made to the network 
in the town, which have been carried out by the Council's 
own men. | a | | 

Herewith is given a comparative list of figures to show 
the progress since the commencement of supply, when there 
were 59 consumers with au equivalent of 2,804 8-c.p. lamps 
connected. j 


Date. .. ires Nerve Te Des March 31, 1902. 1905, 1904. 1905. 
Equiv. 8-c.p. lamps connected... 5,759 7,701 11,700 20,467 
Number of consumers ........ PR 50 94 135 192 
Motors—number and h.p,...... .  1—6 10—36 236—116 57—331 
Maximum load on station—kw. 99 115 425 641 
Units generated. . eseo oe. 37.081 100,434 334, 774 512.080 
Total units sold ...,.......... .: 24.598 735.631 257,054 419, 585 
Station efficiency, per cent 78 ·2 87:9 90: 91:3 
Works costs per units sold 1:494. 87d. ‘83d. "60d. 
Total costs per unit old. 1'93 2:06 122 895 
Oapꝛcity of plint—kw............. 150 300 600 900 
Financial result .....,......... wees 2675 -£287 --£581 — 


The Heckmondwike Urban Distriet Council and ite eleo- 
trieal engineer, Mr. G. H. Carter, are to be congratulated 
on the continued progress which has called for these repeated 
extensions, Me. H.C. Carter is the chief assistant electrical 
engineer, | 
————ÁÁÁÁ— 


FORTHCOMING EVENTS. 


| Fripay, APBIL.14. | 

Tastitution of Mechanical Engineers, —At 8 p.m., address by the 
President. Conclusion of the discussion on the Steam-Engine 
Research Report,” and reply by Prof. Capper. | 

Royal Institution.— At 9 p.m., ‘'The Law of Pressure of Gases 

below Atmosphere,” by Cord Rayleigh. 

Compatriots’ Club.—At 5.30 p.m., The Revenue Aspect of Mr. 

|. Ohamberlain’s Proposals, by Sir O. J. Follett. 

Physical Soojety. — '' Ellipsoidal Lenses, by Mr. R. J. 
Sowter; The Datermination of the Moment of Inertia of the 
Magnets used in the Measurement of the Horizontal Component 
of the Earth's Field," by Dr. W. Watson; and a series of lecture 
experiments illustratiog the properties of the gaseous ions produced 
by radium and other sources, by Dr. W. Watson. 

North-East Coast Institution.—At 7 p.m., re-election of officers ; 
Boiler Furnaces and the Effect of Oil on their Ultimate 
Strength, by. Mr. D. B. Morison, vice-president. 

: . TUESDAY, APRIL 18. 
Institution of Civil Engineers. —At 8 p. m., annual general meeting. 
WEDNESDAY, APRIL 19. 

Chemical Society. —AÀt 5.50 p. m., general meeting. 

Royal Meteorological Sooiety.—At 7.50 p. m., general meetiug. 

Manchester and North of England Horological Soolety.—At 
7 p.m., ''Eleotrio Clocks, by Mr. F. Hope-Jones (Municipal 

School of Technology, Manchester.) 


Rattway SuPPLIES.— We have received from. the Western 
Electric Company, of Chicago, a copy of their railway catalogue 
of electrical supplies for 1909. EM 


| importance. 


UNSOLVED PROBLEMS IN ELECTRICAL 
ENGINEERING.* 
BY COLONEL R E. B. CROMPTON, CB, MICE, 


The electrical problems which form my subject divide 
themselves into two groups—those set for us by Nature 
herself, and which chiefly concern the acientific investigator, 
and those which bave presented themselves to us engineers 
since we began to use electrical energy for mau'a service. 
Engineers are only concerned with Nature's problems so far 
as their investigation comes into his work when he is called 
upon to provide means to protect our works from damage 
due to her display of ber electrical forces. 

The problema of lightning discharges have from the very 
first interested us, and in these later days of large power 
schemes the importance of protecting our works against 
lightning stroke has become increasingly evident. Fora 
long time we thought that the damage caused by lightning 
was confined to systems of overhead conductors, as ita 
effect on these was at once evident, in some cases by 
complete destruction of parts of our circuits, in others by 
the breakdown of our insulation, but during our recent 
developments of large power schemes, employing syatems of 
conductors to carry the energy into districts where the use 


of overhead conductors is inadmissible, the influence of 


lightning discharges, or of earth strokes connected with 
them, on our underground systems, has been undoubtedly 
the cause of many failures and interruptions to service, the 
investigation of which forms a problem of the first 
magnitude. The problem has been insufficiently investi- 
gated, but it appears probable that many of the mysterious 
perforations of the insulation of our underground cables 
are commenced by static charges due to condenser effects. 
produced on a gigantic acale in the aystem. . 
I have been slowly gathering evidence during the last 
few years, and find that most of the engineers who bave 


studied this question are in agreement with me, that our 


present methods of-detecting or guarding against the effects 
of frequent and hitherto unnoticed static discharges are 
altogether inadequate to protect our worke, and that we 
have here presented a question of extreme difficulty and 
No doubt in our temperate climate these 
effects are not so often manifested, nor are they so 
important, as in the more extreme climates of America, or 
in the parts of India where I have had personal experience 
of them. It is probable that they do occur in this 
country, and that damage to our underground systems 
of mains, hitherto unexplained, are due in many cases to 
these atmospheric or earth discharges, but only those who, 
like myself, have stood in à power-house in the Himalayas 
and witnessed the almost continual series of discharges 
which follow one another so rapidly that they resemble a 
continuous cannonade, are able to fully realise how liable 
our works are to become a link in the distribution of 
Nature's gigantic electrical display of power. 

During a recent conversation with Prof. Elihu Thomson 
in America we discussed this question, and he reminded 
me of the undoubted fact that lightning strokes as they 
pass through the air very frequently follow one another 
over nearly, if not the same, identical air path. He seems 
to think—but this requires confirmation—that the dielectric 
strength of the air at this point is reduced or partly broken 
down by the passage of a powerful lightning stroke, which 
facilitates the passage of subsequent strokes at the same 
point. Are we to conclude that corresponding conditions 
of weakened path are set up below the earth’s surface, and 
consequently affect us by affording paths for disruptive 
discharge through our underground mains! 

Closely allied with the investigation of these interesting 
phenomena are the hitherto unexplained causes of ball 
lightning, which appear extremely difficult to understand. 
We have such consistent accounts given by truthful and 
competent observers of balle of fire moving slowly in the 
air or rolling along the ground, sometimes attended with 
slight noise or explosion, in others by violent disruptive 
effects, that we cannot refuse to believe that ball lightning 
is a reality. I am aware that it has been asserted that 


— 


* The “James Forrest" lecture, 1905, delivered before the Iustitution 
of Civil Engineers, 
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they do not really exist, but are merely persistent effects 
on the retina produced by a previous brilliant discharge ; 
but as Planté in his researches has distinctly stated that 
he was able to reproduce ball lightning effecta on a small 
scale when experimenting with direct currents of bigh 
E.M.F. obtained from hie accumulators, there can be no 
doubt that Nature does produce these phenomena for which 
at present we have no explanation to offer. 

Those of us who were at St. Louis last summer witnessed 
the remarkable luminosity surrounding the electrical con- 
ductors carrying currents at the extremely high pressure of 
100,000 volts. It appeared under those conditions of elec- 
trical stress as if the air itself became luminous, and I 
suggest that this may throw some light on the phenomena 
of ball lightning. 

I cannot omit from this lecture any mention of the 
problems of terrestrial magnetiem, as they certainly affect 
electrical engineering works, but our knowledge of the 
sources of terrestrial magnetism, and of the disturbing 
influences of what are known as magnetic storms, is so 
vague, and the hypotheses are based on such scant know- 
ledge that I am compelled to touch on the matter very 
lightly. We do not know with any certainty where the 
magneto-motive force which produces the earth’s field 
originates—that is to say, whether its source is within the 
earth itself or is situated externally to it. Quite recently 
it has been definitely shown that the sun has a magnetic 
field, for the solar corona has a very definite polar struc- 
ture; but even if we agree that the sun is, like the earth, a 
gigantic dynamo, the magnetic effects in both cases being 
possibly due to their rotation on their axes, the magnetic 
moment of the sun must be far too small to enable it to be 
of itself the cause of the earth's magnetism. 
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DIAGRAM 1. 


There appear to be three hypotheses of the cause of 
terrestrial magnetism, the first being that the crust of the 
earth has at some time, probably shortly after solidifica- 
tion, become a permament magnet owing to the circulation 
of electric currents which possibly may have been produced 
by thermal causes. The second being that the cause was 
originally, and may still be, connected with the earth's 
rotation, which has gradually accumulated its magnetic 
field much as is the case with an ordinary self-exciting 
dynamo. The third hypothesis being that the sun itself 
is the power station for the whole solar system, and that 
each of the planets is merely a distributing station for the 
energy generated in the sun. It can, however, be shown 
that the direct magnetic effect of the external field pro- 
duced by the sun must be small, although we know that 
changes taking placo in the sun are unquestionably 
associated with the appearance of the magnetio storms 
which are of such importance to the navigator and the 
telegraphist. 

The problem is undoubtedly unsolved, but great light 


may be thrown on it if the magnetio surveys of the 
inhabitéd portions of the globe, and especially those near 
the polar regions, could be completed. The diagram No. 1 
shows that if we consider the earth approximately: repre- 
sented as a magnet with north and south poles, the lines 
through the equatorial zone of the earth must be directed 
towards the poles and recurve back from the polar areas 
to complete their magnetic circuit across the equator, but 
we have reason to believe that the earth’s magnetic field is 
not symmetrical and differs widely from that shown in my 
diagram. I think that we in England may congratulate 
ourselves on the excellent work of our magnetic obser- 
vatories at Kew and elsewhere in observing and recording 
variations of the earth’s magnetic field over a period of 
years quite unbroken until the observations were inter- 
rupted by the stray magnetic field caused by neighbouring 
electric tramways. A new Observatory is now in course 
of construction near the border, on the Duke of Buccleuch's 
estate, at which this valuable series of observations will be 
eontinued without risk óf future interruption. You all 
know that the magnetometer observations are self-recorded 
on a paper strip. As Maxwell says, On that recording paper 
the never resting heart of the earth traces in telegraphio 
symbols the record of its pulsations, and the slow but 
mighty work of the changes which warn us not to suppose 
that the inner history'of our planet is ended." Surely 
from this long record, and ftom corresponding records that 
are being carried on in other parts of the globe, materials 
will be suppliel to us to answer partly or wholly the 
problem which I have just put before you. 

Another problem which is only now commencing to pass 
outside the domain of the physioist into that of the enginder 
is that of the etheric transmission of power. "The develop- 
ment of electric wave telegraphy is an excellent instance of 
the various stages of the solving of an electrical problem. 
In thia case Maxwell and Hertz settled the first stage and 
formulated the laws of the transmission of etheric waves. 
Branly supplied an important element when he invented 
the coherer. Marconi’s enthusiasm, skill and perse- 
verance, aided by Fleming and other numerous competent 
co-workers, has carried the third stage to its present 
development. 

We may consider that the etheric transmission of signals 
up to a given distance, and notably for the purposes of 
signalling to and between ships at sea, is practically solved, 
although there are many secondary problems arising out of 
it. No doubt the first and most important of these is the 
production of wave trains sufficiently powerful and of the 
right character to yield the best results. Fleming has 
particularly devoted himself to this subject, and the value 
of his inventions has been fully acknowledged by Marooni. 

Taking the economical question first. Fleming has 
shown that in all probability the method that we bave 
arrived at at our present stage of development to com- 
municate waves to the ether by the oscillating discharge of 
condensers only extends over probably over 1 per cent. of the 
time available—in fact, that we only have a series of inter- 
mittent waves with long vacant spaces intervening. WHat 
we require is a better method of originating a continuous 
train of waves rather than these intermittent ones, and here 
we can formulate our problem, which may be solved by the 
mechanical engineer, or probably by the electro-chemical 
engineer. None of us have as yet succeeded in constructing 
an alternator with a frequency approaching 1,000,000 per 
second; but who can say that recent developments in 
extremely high-speed turbo-generators of the De Laval 
type may not furnish us with a good start in obtaining 
such frequency by mechanical means. Again, turning to 
the possibilities within reach of the electro-chemist, very 
promising attempts have already been made by Lodge and 
others to produce electrical oscillations from condensers 
charged by a Cooper Hewitt mercury vapour lamp. Duddell 
has shown by his investigation of the singing arc that 
herein lies a method of producing a continuous series of 
diacharges, although in this case the frequency obtained is 
not aufficient for our purpose. At any rate, the solution of 
this problem of continuous operation by means of Hertzian 
waves appears to be extremely hopeful, and at any rate it 
is one of first importance. 

One problem connected with electric wave telegraphy 
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requires mention, although I believe it has been already 
nearly, if not completely, solved by Fleming. I refer to 
the noise caused by the signalling spark used in wireless 
telegraphy, especially on board ship. The loud oracking 
discharge of this spark has the two-fold disadvantage of 
being a nuisance to anyone in the neighbourhood of the 
apparatus and of entirely defeating secrevy, as the message 
can be read by anyone conversant with the Morse alphabet. 
Fieming has caused the discharge to be produced in cast- 
iron vessels filled with nitrogen or carbolic acid under 
pressure, and by this means has practically succeeded in 
silencing the spark, even when large powers are employed. 

As to the étherio transmission of power on a large scale 
as foreshadowed by Tesla, it is difficult to speak with any 
certainty, or even hopefalness, It is evident that, the con- 
sequences which would follow on the etheric transmission 
of considerable amounts of power would be so startling, 
from every point of view, that they would revolutionise 
our ideas socially and politically, and would profoundly 
affect all our present conditions of life. 

I now come to the second group of problems connected 
with the dévelopment of electrical machinery in the form 
that it is now taking, and with which I have personally 
been most in contact during the past 25 years.. It is 30 
years ago since we were introduced to the dynamo. We 
owe to Faraday, Paccinotti, Varley, Wheatstone, and 
Siemens the early stages of dynamo development. To 
those who produced our present materials, tho permeable 
iron and steel we use for our magnet cores, the electrolytic 
copper we use for our conductors, we owe the second stage. 
We have since passed through a long series of develop- 
ments of design, at first determined experimentally, and 
afterwards modified by practical use. The progress of 
our design has been marked by constant alteration follow- 
ing on new discoveries of systems of generating and utilising 
electrical energy, but throughout the considerable changes 
of the many systems that have been tested and which still 
survive, I find that underlying the whole of our progress 
up to the presens we meet with the one mean group of 
problems which form the central feature of all our designs, 
those relating to the designs and construction of the most 
efficient magnetic field, and which for convenience I here- 
after call the problem of core and coil.” 

The electromagnet bears the same relation to electrical 
machinery that the cylinder, piston, and crank bear to the 
ateam-engine, Wherever we wish to translate mechanical 
into electrical energy, or electrical back into mechanical 
energy, we are compelled to use the “core and coil,” and I 
hope you will bear with me if I spend some of our time in 
discussing how much we may yet develop our future know- 
ledge of this important matter. 

Tak the core first. Although in a few instances, in fact, 
only for measuring purposes, we use coreless electromagnetic 
devices, in most cases we find it necessary that a consider- 
able part of the path of the magnetic field should lie within 
the metal which possesses the highest permeability for 
magnetic lineé of force. This, up to the present, has con- 
fined us to iron in its purest form, which, when cast or 
produted by methods where it has been at one tims ina 
molten condition, the engineers have preferred to call steel. 
Ia the early days of Faraday and those who followed him, 
it was observed that the bəst results were obtained when 
pure forge ifon, such as that obtained from Swedish bars, 
was used for out magnet cores; but later on, in order to 
cheapen and facilitate construction, we commenced using 
cores which could be cast into the desired form. So 
long as these were of cast iron the permeability was 
low, and results therefore poor. Later on the steel- 
founder was ablé to make for us castings of high 
permeability ; but when we began to develop the use 
of alternating machinery, or whenever the cores were 
subjected to alternating electrical stresses, we met with 
the difficulty that eddy currents were set up within 
the cores, followed by heating, and in addition we observed 
for the first time the losses due to hysteresis. When we 
first formulated our requirements for core material they 
were exceedingly simple. We only stipulated that it must 
be permgable, easily cast, forged, or worked into the shapes 
in which we réquired to use it, of sufficient mechanical 
strength, and easily cut or shaped up by machine tools. 
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These requirements wore easily met by the addition of small 
percentages of nickel and aluminium, as the use of these 
alloys produced cores with extreme permeability; but 
when, as I have just mentioned, it became of extreme 
importance to minimise eddy currents, we found it neces- 
sary to mechanically subdivide our cores either by slotting or 
sawing the solid castings or by forming our magnet arms 
of thin wrought-iron plates, which are held in position 
by being cast into cast-iron or cast-steel yokes. But at 
this stage we encountered an annoying difficulty, which still 
exists and has been the cause of much disappointment and 
loss to steelfounders and dynamo builders. I refer to the 
difficulty in producing steel castings for magnets, yokes, 
and frames sufficiently free from blow-holes or porosity to 
ensure that the magnet core portions are of equal density 
of mass, and, therefore, of sufficiently equal magnetic 
moment. 

This porosity of steel castings will continue to exist so 
long as they are poured from steel or ingot iron compara- 
tively free from carbon, silicon, and other materials which 
are present in cast iron, and thereby lower its melting- 
point. The purer material is so viscous that it does not 
run smoothly into our moulds, and consequently entraps 
the gases to form the blow-holes and irregularity of mass 
that I complain of. This difficulty is a real one, and may 
possibly be met by further development of Barrett's 
discovery that the addition of silicon in suitable propor- 
tions to cast iron renders the whole very fasible, so that 
complicated and difficult castings free from porosity can be 
made from it, bat, in addition, he has shown that we have 
the great gain from it, as it reduces hysteresis. It is 
probable that the silicon acta by reducing the combined 
carbon that is in the iron in the form of carbide, s0 
that the pure iron is left with a structural formation 
calculated to give -high permeability, as it will be in 
the form of a sponge or network, which will give great 
freedom for molecular movement; moreover, at first sight 
we might think that pure iron would have the disadvan- 
tage of redacing resistivity, which would facilitate the 
formation of eddy currents, yet in practice this is not 
so, as although the iron has lessened resistivity, the 
cross-section of the filaments of the pure iron sponge 
are small, and therefore the mass as a whole has con- 
siderable resistance to these eddy currents. Barrett's dis- 
coveries, therefore, point in the direction from which we may 
hope to obtain considerable improvement in our magnet 
cores. We may therefore reformulate our requirements 
for these cores as follows: maximum of homogeneity, 
permeability, low hysteric coefficient, high resistance as a 
mass to eddy currents; of course all this combined with 
sufficient mechanical strength to resist the mechanical 
stresses due to centrifugal forces when the core forms part 
of the revolving mass or to the stresses set up by magnetic 
attraction when they form part of tho frame of a stator 
or magnetic ring of large dimensions. In the other class 
of cores, particularly those subjected to alternating 
electrical stresses, such as the cores of transformers, we 
cannot hope to obtain sufficient freedom from the losses 
due to eddy currents by means other than minute sub- 
division—that is to say, by lamination, or in some cases 
by forming the cores of a bundle of individual wires. Great 
progress has been made in the production of such lamiuated 
material, and a great part of our constructive work lies in the 
organisation of the labour necessary to fit together the large 
number of sheets or stampings which go to form this 
class of cores. Where such cores are used for revolving 
armatures we meet with the secondary problem of securing 
satisfactory balance of the rotating mass, and it is not easy 
to obtain this, as any turning or cutting process applied to 
the edges of the thin sheets has a tendency to bring them 
into electrical conducting contact at the edges and ends 
facilitating the eddy currents. The same difficulties occur 
in amoothing out of the tunnels or slots of our armatures, 
and a satisfactory means of carrying this out cheaply and 
efficiently has yet to be found. | | 

Although I am limited by time from discusing this great 
core question as fully as I could wish, I cannot close it 
without referring to the interesting discoveries of Dr. 
Heusler of magnetic non-iron alloys. Dr. Hadfield has 
produced for Dr. Fleming rings formed of an alloy of 
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aluminium, copper, and manganese which is nearly as 
magnetic as a low grade of cast iron, although it contains 
no iron at all. It is possible that the whole secret of 
magnetism is locked up in these rings; at any rate, the 
discovery is of extreme importance, and may have wide- 
reaching influences on the question of our cores. 


(To be continued. ) 


TRADE NOTICES AND NOVELTIES 


The ‘“‘Velix” Watertight Eleetrie Bell. 


The 1 illustration of the ** Velix " pomplstely: 
enclosed watertight electric bell, which is one-half full size, 
shows a useful accessory which Messrs. Siemens Bros. have put 
on the market. It is designed under the Hill patent, and is 
specially suitable for working in mines, chemical factories, 
powder mills, or other places where damp and explosive gases 


The Velix Watertight Electric Bell. 


make the ordinary electric bell either unsatisfactory in working 


or absolutely dangerous. The bell as designed can be worked 
under water. As will be seen, the whole mechanism is self- 


contained within the gong, which is made in the form of a 
The leads enter this through a 
If desired, lead-covered wire can be used for this 


hermetically sealed case. 
stuffing box. 
purpose, and the lead sweated to the case. 


Voltage Regulators. 


The large variation of candle-power of an incandescent lamp 
with a small variation of voltage makes the satisfactory working 
of these lamps very dependent on the regulator of the pressure 


Fig. 1. 


supply. The automatic regulation of voltage has been gone 
into by a large number of firms, but the latest devices for this 
proe are brought to our notice by the British Thomson- 

ouston Company. This firm, in their. pamphlet No. 178, 
which is just issued, describe their voltage regulator, which we 
illustrate herewith, and which is designed for controlling either 
alternating or continuous current generators. As will be seen 
from the diagram of connections (Fig. 2), the voltage of the 


alternating-current generator is automatically maintained at a 


constant value by varying atio: 
is acoomplished by rapidly opening and closing a shunt circuit 
acroes the exciter field rheostat. 


the exciter voltage. This regulation 


The rheostad shunt circuit is 
opened and closed by a difterentially wound relay. The current 
for operating this relay is taken from the exciter 'bus bars, and 
is controlled by the floating main contacts. The current 
for operating the continuous - current : control pon xa is 
also taken from the exciter bus bars. The y and 
the continuous-current control magnet constitute the con- 
tinuous-current portion of the regulator, and maintain, not 
a constant, but a steady exciter voltage. The alternating-current 


9 e. corres. 
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Fic. 2. — Diagram of Connections for a Single Generator and Exciter. 


portion of the regulator consists of a magaet having a potential 
winding connected, by means of a potential transformer, to the 
"bus bars or the circuic to be regulated. This magnet also has 
an adjustable compensating windiog, which is connected in 
series with the secondary of a current transformer usually 
inserted in the principal lighting circuit. The core of this 
magnet is attached to a pivoted lever carrying a counterweight, 
which is balanced by the attraction of the magnet. If a load 
is thrown on the generator the voltage will tend to drop, the 
alternating-current magnet will weaken and destroy the balance 
of the core and lever, and cause the main contacts to close ; 
this in turn will close the relay contacts and entirely short-circuit 
the exciter field rheostat, thus increasing the exciter voltage 
until the original balance of the al*ernating-current magnet core 
and lever is restored and the alternating-current voltage main- 
tained at the required value. In some cases the exciter voltage 
will vary fron 70 to 125 volts from no losd to full load. This 
is especially true if the load is partly inductive and the regu- 
lator is adjusted to compensate for the line loss. It will be seen 
that an adjustable compensating winding is provided, so that 
the apparatus can be adjusted to suit local conditions. When 
once the regulator is adjusted to maintain a constant voltage 
at ^ given centre of distribution it ii eck no further adjust- 
ment, aud will automatically raise or lower the station voltage 
an required. It is independent of the temperature rise in the 
alternator and also of the power factor of the load. Some 
interesting charts are given in this pamphlet to show what these 
regulators have done in the way of reducing variations in voltage. 


Catalogues Received. 


THE British THowsoN-HousroN Company heve. forwarded 
us their pamphlet No. 179, which deals with ing and 
sub-station switchgear. In this a large number of recently- 
installed switchboards are described and illustrated. The 
details of these various boards show how far the company have 
gone in the way of standardising their switchgears, and also in 
the development of the same for dealing with large powers. 
The switch s made by the company on the remote-control 
principle for the District Railway Company's station at Lote- 
road, mark a distinct step forward in the design of such 
apparatus. These boards were described in our columns in the 
early part of the year. o 

Creci HopaEs ann Co. send us a large picture postcard with 
illustrations of the switch fuses manufactured by them on the 


one side. On the other the sector voltmeter of the type now 
- standardised for central-station work appears. These post- 


cards make an excellent reminder of what a firm is doing. 

LunpDELL Morons.—Messrs. J. H. Holmes and Co. have pub- 
lished a new edition of their catalogue describing the Lundell 
patent contiouous-current motors, and also those of the Castle 
type. We notice in the design of these motors that certain 
modifications have been made, and the illustrations show some 
new departures in the coupling of such motors to their work. 
One. type of gearing, in which a worm and wheel is used, is 
especially adaptable in those cases where high-speed reduction 
is a necessity. The last part of the list deals with smaller 
motors for driving fans and to the adaptation of large motors 
for induced-draught apparatus. m 

THE Episos AND Swan Company have jast issued two new 
leaflets, dealing respectively with the Triton extension box 
and the Clincher wall plug. The first-mentioned accessory 
is specially designed for those installations where the looping-in 
of wires is insisted upon as a means of avoiding joints. The 
box also affords a ready means of testing without interfering 
with the fittings or the insulation wire.. If desired, this box 
can be provided with an iron cover. The wall plug supplied 
under the name of the Clincher is so desigaed as to give a 
secure hold in a wall with a minimum amount of damage to the 
same. Me veter NS EN 

Messrs. FEnRANTI LiMrTED's list of moving-coil instruments 
for continuous currents illustrates a type of meter which is 11in. 
in diameter. These instruments have a small coil moving in & 
permanent magnet field. In order to completely shield the 
iostrument from stray magnetic fields, the cases are made 
of cast iron. The instruments are provided with either front 
or back terminals as desired. 

Fans.—Cyclone fans for induced draught are the subject of 
a pamphlet recently issued by Messrs. Matthews and Yates, 
Limited, Swinton, Manchester. Some usefal notes are 
included, with illustrations showing the various ways of 
installing the fans. 

AUCESSORIES.—Messrs. Davies, Kent, and Stewart, Limited, 
17, Berners-street, Oxford-street, W., have sent us a compre- 
hensive catalogue of the electrical accessories which they supply. 

MEasuRING INsTRUMENTS.— The latest list issued by Messrs. 
Ernest F. Moy, Limited, London, deals with measuring instru- 
ments of the sector and illuminated dial types for continuous 
current. 


PERSONAL. 


Mr. B. Pontifex has severed: his connection with Messrs. G. N. 
Haden and Sons, of Trowbridge, Wilts. 

The Oarlisle City Council have increased the salary of the deputy 
electrical engineer, Mr. G, G. Scurfield, from £150 to £175 per annum. 

The Bermondsey Council have appointed Mr. W. E. J. Heenan, at 


Present borough electrical engineer of Southend, elestrical engineer at 


their electricity works. 
Mr. W. J. Vincent, shift engineer at the Portsmouth Corporation 


. tramways pówer station at Fratton, has been the recipient of a hand- 
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' some matble olóbk, presented on the occasion of his marriage by the 


sti ff of the station. 
We learn that Mr. F. A. Glover, managing director of Mesers. F. A. 
Glover and Oo., Limited, electrical and mechanical engineers, Vine- 


` -iBbréet, Olerkenwell-road, London, E. C., is to be married on Thursday, 


April.20. He is giving the whole of the staff and employés a holiday 
on that day, therefore the offices and works will be closed. 

. Ig ogntequenoe of the resignation of Mr. W. J. Hoegood, resident 
engineer and locomotive superintendent, Port Talbot Railway and 


Docks Company, the following appointments have been made: Mr. 


_ superintendent. 
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W. Pleaver to. be engineer and Mr. A. H. Hertz to be locomotive 


‘+. «APPOINTMENTS VACANT. 


Assistant Lecturer in Engineering, Swindon Education Oom- 


“mittee, Salary, 2150 per annum. Applications by April 29. See 
advertisement in last issue. 


Agents for switchhosrds, transformers, instruments. See ad vertise- 
ment in last issue. . 

Pupil, L. H., King, Council Offices, Whitby, Yorkshire. See 
advertisement in last issue. . 7 

Assistant Foreman for Overhead Line, Tramways Department, 
Blackburn Corporation. Wages, 30s. a week. See advertisement. 

Men t» tak charge of motor pumps, Canterbury Corporation. 
Wages, 223. 64. per week of 56 hours. See advertisement. 


Assistant Electrical Instructors in machine drawing and con - 


,Struction and in electric machine testing, City and Guilds Central 


Technical College. £150 per annum.  S»e advertisement. 
Jointer, Elland Urban District Council. See advertisement. 


Canvasser, Na‘ional Electric Supply Company, Limited, Preston, 
(Lancs. See advertisement. 


_ Premium Pupil. See advertisement. 
Junior Assistant, I per week, See advertisement. 


ELECTRICALLY-DRIVEN LIFTS.* 
BY F, O. HUNT. 
(Concluded from page 492.) 


Brakes. In the early days of electrically-driven lifts brakes 
were exclusively a mechanical matter, and are so still in many 
cases where hand-rope control is adopted. When either system 


Sine ELEVATION WITH SPRINGS REMOVED 
SSR See ͤ——.—.8ʃ—.ñͤ,ñ„l„,j;ẽœ⸗'U — — eee mum 
Fic. 12. 


of electrical control is used, it becomes neoessary to lift off the 
mechanical brake magnetically, thus ensuring that when current 
is off the brake is on, and vice versá. An example of a 
brake for mechanical lifting is shown in Fig. 12. Magnetically- 
lifted brakes are shown in Figs. 2, 2p, andj74. In the'deslgn 


Fic. 135. 


of maguetically-lifted brakes there appears to be still room for 
improvement in the direction of arranging the link-work so 
that the solenoid has a considerably greater mechanical advan- 
tage at the beginning of its travel than at the end, thus com- 


Paper read before th» Ne voastle L»»al Ssstioa of the Iastitution 
of Electrical Engineers, March 20. 
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pensating for the unfortunately inherent property of the 
solenoid that its pull is weakest where it is desirable that the 
greatest force should be available. 

The toggle has been a favourite motion with most oi the 
Reborn and yet in this respect it is about as bad as anything 
can be. 

The supplementing or replacement of the mechanical brake 
by a retarding device depending on electromagnetic action, due 
to the motor being used as a dynamo, is a development which is 
growing in favour, and undoubtedly further changes in the 
same direction may be expected in the near future. The facts 


that such & device can be made much more even in its action, 
and is capable of much finer adjustment than any brake depend- 
ing on an erratic coefficient of solid friction, are strong points 
in its favour. Where only mechanical braking has been used, 


Fie, 


the writer has seen the end of the motor shaft twisted off by 
the action of the momentum of the armature combined with an 
excessively severe application of the brake. This latter circum- 
stance is always liable to occur owing to the anxiety of the 
maker of the hoisting gear to reduce the error in stopping at 
floors toa minimum. The ideal brake evidently should be such 
that the armature will be caused to dissipate the whole of its 
own kinetic energy in the same time that the mechanical brake 
is performing a similar office for the mechanical parts of the 
system, thus relieving the motor shaft from all twisting stresses 
no matter how quickly the stopping may be done. The limit of 
negative acceleration imposed by the safety and comfort of the 
pessenger could then be easily reached without undue stresses 
upon the winding machinery. Where push-button aystems are 
in use the range of error in the stopping point becomes rather 
an important matter. Fig. 9c is of interest as showing one 
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maker’s method of causing the cage to adjust itse:f to the floor by 
automatic reversal of the motor if over travel takes place beyond 
a predetermined limit. Some makers provide two additional 
buttons in the cage to enable the user to adjust its position 
with regard to the floor. What really is required in such a 
case is a method of varying the braking effect according to the 
load in the cage. This problem is complicated by the fact that 
it is usual to overbalance the lift to the extent of approximately 
half the load. Thus the same amount of work is required from 
the motor when lifting the cage with full load and when lower- 
ing it empty, so that the change of tension in tho hoisting ropes 
is not available as a means of varying the amount of the braking 
forces. A method which to some extent meets this difficulty 
has been developed by the Otis Elevator Company, but the 
writer is unfortunately unable to give details of the apparatus. 
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Inertia Weigh! 
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Safely Devices.—These naturally fall mote especially on the 
mechanical side of the work, but in the matter of preventing 
the cage from exceeding its proper limits of travel at either 
end of its range of motion, co-operation between the two 
designers is sgain necessary. Here, again, considerable differ- 
ence of opinion and practice prevails. Fig. 13e represents one 
form of limit switch specially designed for its work, but too 
often the limits are controlled by ordinary hand switches with 
a makeshift lever attachment. 

There are two guiding principles which, in the writer's opinion, 
should be kept well to the front in deciding these matters. 
They are: (1) that the mechanism between the safety device 
and that which it is intended to protect should be as small in 
amount and as simple as possible ; (2) that, as far as can be fore- 
seen, a defective piece of apparatus should cause tlie safety gear 
to act. The latter is simply a paraphase of the principle 
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adopted in railway signalling, where a defective signal is taken 
to be a signal at danger. 

The prevalent practice of working limit switches by means of 
sprocket chains, and that of putting an excess-speed preventer 
on the motor or gear, both seem to be contravention of rule 
No. 1. Fig. 14, although not in any way an electrical matter, 
is inserted as an illustration of a neat way of making a safety 
device depend directly on the thing to be guarded. The pull of 
the small weight on the auxiliary wire cord is balanced by the 
tension of the spring attached to the cage. Any abnormal 
increase in the downward speed of the cage involves an 
inoreased pull to accelerate the hanging weight, and the con- 
sequent extension of the spring applies the safety clutches 
beneath the cage. . Door contacts and electrical-controlled locks 
are devices where the second principle requires to be especially 
kept in view. i l 

It will be noticed that in all directions the necessity for 
improved co-relation of the various parts has resulted in an 
increase in the use of electrical apparatus for duties formerly 
fulfilled mechanically. 

The illustrations have been lettered according to the names of 
the makers supplyimg them—as follows: Number only, Messrs. 
Pickerings, Limited ; (4) the Otis Elevator Company, Limited ; 
(B) Messrs. R. Waygood and Oo., Limited; (c) Messrs. J. Rich- 
mond and Co.; (b) Messrs. A. Smith and Stevens; (£) the 
Electrical Company, Limited; (o) Meme. Geipel and Lange. 
Information was also supplied by Messrs. Liuremoe, Scott, and 
Co. and the Auto-Controller and Switch Company. 

In conclusion, the writer wishes to express his great indebeed- 
ness to the above-named firms for their kindness in answering 
many questions, and for the loan of illustrating blocks and 
photographs ; and to Mr. Sant, of Messrs. Pickerings, Limited, 
or kindly criticisms and suggestions in the initial stages of the 
paper. 


HANLEY ELECTRICITY ACCOUNTS. 


The acconnts of the Hanley Corporation electricity 
department for the year ended Dec. 31, 1904, show a 
total expenditure on capital account to that date of £87,790. 
Abstracts of the revenue account and general balance-sheet 
are appended, together with the statement of electricity 
generated, sold, ete. 

REVENUE ACCOUNT. 


Dr. Expenditure. 2. s. d. 
Generation of electricity............. . . 4, 894 15 6 
Distribution of electricity ............. S 790 7 9 
Attending and repairs to public lampe. . e. ... 386 16 0 
M edet rates, and taxes dig uM ARR 15 9 

ment expenses, saleries, eto. e eee 4 1.1 
Special charges, insuraroe, eto eo —— ETE 8 58 6 9 

Total expendituree . ..... . .. 8,384 18 7 

Amount carried to nét revenue account. . 6,892 15 1 
£15,277 15 8 

Or. Receip ts. s. d. 
By sale of current per meter ER 12,161 10 8 
PODNG UBD r Ae E "-—— ñ . „ 8,405 13 10 
Ren dal of meters, eto teme „ 333 12 5 
Sale and repairs of other apparatus . ocs ww 3068 4 1 
Received from accident insurance company s esas 812 8 
£15,277 13 8 

GENERAL BALANCE-SHERT. 

: Liabilities. £ s. d. 
Capital account - amount received. . . . 76,009 0 0 
Overdraft on account of loans sanctioned................... . 18,781 8 10 
e . oed ner dv serva oer oa 554 12 4 
Sinking fund account t.... . . 17,750 15 3 
Balance ..........—.. . —Á— ——— — T 6.985 0 11 

£115,078 17 4 

. Assets. £ 8. d 
Capital acoount —amount expended on works.. .......... =- 87,790 8 10 
Stores on Rand, er e e e desise — 375 1 9. 
Sinking fund aoο nt .. . . . e 17,750 15 3 
Sundry debtors for current supplied... . . s o 5,571 19 4 
Other debtors .......... FTC 168 8 9 
Reserve fund — balance at bank. . 124 0 2 
Loans re paid. ... . — M — 1,084 6 1 
Amount carried to net revenue account .............-.... — 204 2 2 

£115,078 17 4 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity denn 3 e TUA 997,933 
ablic lamp bees n ies í 

Quantity sold Private consumers by meter 651.802) 844.272 
Quantity sold on works . .... 28, 
Total quantity accounted for . . 867,772 
Quantity not accounted for. . .. .. . ses 130,161 
Total maximum supply demanded (kilowatts) ................— 


Number of public lamps, 358. 


SUPPLY OF ELECTRICITY BILL. 


The text of the Government Bill (presented by Mr. 
Bonar Law and supported by the Solicitor-General) to 
amend the Acts relating to electric lighting has just been 
published. The measure consiste of 15 clauses and a 
schedule, and is intended more especially to regulate such 
matters as the compulsory acquisition of land for gene- 
rating stations, the breaking up of streets outside the area 


of supply, supply in bulk, revision of maximum prices, and 


the certification of meters. There are also provisions as 
to the rights of local authorities to purchase, and as to the 
exercise of electric lighting powers by authorities jointly. 
As this measure affects all electrical undertakers, we repro- 
duce herewith the most important clauses in full. 


Clause 1.—Compulsory Acquisition of Land for Generating 
Stations—(1) The Board of Trade may by provisional order 
authorise any local authority, company, or person who are 
authorised by the same or any previous provisional order or by 
Act of Parliament to supply electricity in any area, to acquire 
compulsorily, or to use for the purpose of a generating station, 
apy land specified in the order, whether situated within or 
without the area of supply, and ia the case of a local authority, 
whether situated within or without their district. 

(2) For the purpose of the acquisition of land authorised to 
be taken compulsorily under any such provisional order, the 
provisions of the Lands Clauses Acts which relate to the 
purchase and taking of Jands otherwise than by agreement, and 
to the entry upon lands by the of the und i 
are, subject to the modifications set out in the schedule to this 
Act, incorporated with the Electric Lighting Acts, as well as the 
provisions of those Acts already so incorporated by the Eiectric 
Lighting Act, 1882. 

(3) Rules made by the Board of Trade under Section 5 of the 
Electric Lighting Act, 1882, shall provide for proper notice 
being given of an application for a provisional order by which 
it is proposed to acquire compulsorily, or use land for the 
pu of a generating station to owners, lessees, and occupiers 
of land, and also for public notice being given of the proposal 
by advertisement. 

(4) The incorporation of the provisions contained in the 
schedale to the Electric Lighting (Clauses) Act, 1899, with a 
provisional order authorising the compulsory acquisition or use 
of land specified in the order for the purpose of a generating 
station shall not have the effect of incorporating Section 81 of 
that schedale with so much of that order as authorises such 
acquisition or use. 

Clause 2. — Breaking-up Streets, etc., Outside Area of Supply— 
For the purpose of enabling electricity to be brought into the 
area of supply from a generating station situated outside that 
area, the board of Trade may by provisional order apply to any 
roads, railways, or tramways situated outside that area the pro- 
visions of the Electric Lighting Acts which authorise, or enable 
the Board of Trade to authorise, the breaking up of any road, 
railway, or tramway so far as those provisions do not already 
so apply. 

Clause 3.—Supply in Bulk—The Board of Trade, unless they 
are of opinion that, by reason of the character or magnitude of 
the proposed undertaking, the matter ought to be dealt with by 
private Bill may by provisional order: (a) authorise any com- 
pany or person to supply electricity in balk to any local 
authority, company, or person authorised to supply electricity 
in any area for the purpose of distribution by that local 
authority, company, or person within that area ; and (b) pro- 
vide for any supply so authorised being compulsory ; and (c) 
define what are to be the limits of supply for the purpose of 
the provisions of the Gasworks Clauses Act, 1847, incorporated 
in the Electric Lighting Act, 1882, in the case of a company or 
person so supplying electricity in bulk ; and (d) make such 
other provisions as appear to them neoessary for adapting the 
Electric Lighting Acts to any case where a company or person 
are authorised to supply electricity in bulk in any area ; and (e) 
authorise any local authority to supply electricity in bulk to 
any other local authority. 

Clause 4.— Provisions as to right of Local Authority to 
Purchase—(1) The Board of Trade may by a provisional order 
authorising a company or person to supply electricity in bulk 
only exclude the application of the power of purchase given by 
Section 2 of the Electric Lighting Act, 1888, as respects the 
whole or any part of the undertaking authorised by the order, 
but before doing so shall cause notice to be given to any local 
authorities who would have the right to purchase under the said 
section, and shall consider any objection made by any of those 
authorities. 

(2) Where any generating station, mains, or other works of 
a company used solely for supplying electricity within the 
district of a local authority are situated outside the district of 
that local authority, the generating station, mains, and other 
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works so used shall for the purposes of the provisions of the 
Electric Lighting Acts, and any provisional order conferring on 
local authorities power to purchase undertakings, be deemed to 
be situated within the district of that local authority, and where 
any generating station, mains, and other works are used solely 
for supplying electricity within the districts of two or more 
local authorities, but are not situated within any of those 
districts, the Board of Trade may on the application of all or 
any of those authorities by provisional order make such adapta- 
tions in the provision as the circumstances of the case may 
require. Provided that this sub-section shall not, without the 
consent of the company to which they belong, apply to any 
generating station, mains, or other works authorised by a special 
Act before the passing of this Act. 

(5) Any local authority having power under the Electric 
Lghting Acts or any provisional order to purchase so much 
of the undertaking of a company as is within the district of 
that local authority may, with the consent of and upon such 
terms and conditions as may be approved by the Board of 
Trade, and with the consent of the company, transfer their 
rights of purchase to any other local authority having power to 
purchase so much of the same undertaking as is within the 
district of that last-mentioned local authority, and the deed of 
transfer may contain such consequential provisions as may be 
necessary for giving efiect to the transfer. 

Clause 5.—Deals with the exercise of electric lighting powers 
by authorities jointly, for which the consent of the Local 
Government Board has to be obtained. | 

Clause 6.—Provision as to Consents of Local Authorities to 
Grant of Provisional Order—(1) The Board of Trade shall, on 
considering whether any provisional order should or should 
not be granted, take into consideration the views of the local 
authorities affected on the subject, but whether the consent of 
auy local authority is or is not given, may, notwithstanding 
anything in Section 1 of the Electric Lighting Act, 1888, grant 
the order or not at their discretion. Provided that (a) this 
sub-section shall not apply toany provisional order authorising 
a company or person to supply electricity so far as the order 
relates to any district in which the local authority is authorised 
to supply electricity ; and (b) a provisional order authorising 
the breaking up of roads outside the area of supply, shall not be 
granted by the Board of Trade except with the consent ot the 
local authority in whose district the road is situate, unless the 
Board of Trade, in any case in which the consent of any such 
local authority is refused, are of opinion that, having regard 
to all the circumstances of the case, such consent ought to be 
dispensed witb, and in that case they shall make a special report 
stating the grounds upon which they have dispensed with such 
consent. 

(2) The notice required by Section 4 of the Electric Light- 
ing Act, 1882, to = given to a local authority on or before 
the first day of July, need not be given to the local authority 
of a district in which it is not intended to take power to 
distribute electricity. 

Clause 7.— Makes five years the ordinary period for the revision 
of the maximum price on the demand of a reasonable number 
of consumers. 

Clause 8.—Makea alteration in the 1899 Act respecting the 
certification of meters, and provides that ‘‘a meter shall be 
certified to be a correct meter within the meaning of any Act 
or provisional order relating to the supply of electricity passed 
or confirmed before the commencement of this Act, if it is 
capable of ascertaining the value of the supply within such 
limits of error as may, as respects meters of the class to which 
the meter belongs, be allowed by the Board of Trade." 

Clause 9.—Deals with thedates for the making up of accounts 
of municipal undertakers. The dates selected are either 
March 31 or June 30, but these may be varied to meet special 
objections. 

Clause 10.—Supply of Electricity to Premises having Separate 
Supply—Notwithstanding anything in the Electric Lighting 
Acts or in any Act of Parliament or provisional order authorising 
an undertaking, a person shall not be entitled to demand or to 
continue to receive from undertakers authorised to supply elec- 
tricity in any area a supply of electricity for any premises 
having a separate supply, unless he has agreed with the 
undertakers to pay to them such minimum annual sum as will 
give them a reasonable return on the capital expenditure, and 
will cover other standing charges incurred by them in order to 
meet the possible maximum demand for those premises; the 
sum to be so paid shall be determined in default of agreement 
by arbitration under the Electric Lighting Act, 1882. 

Clause 11.—Provides that undertakers may give or take a 
supply in bulk to or from any company or person. 

Clause 12.—Protects gas undertakers from compulsory pur- 
chase of their land. 

Clause 13.—Defines the terms used in the Bill. 

Clause 14.—Makes the Bill applicable to Scotland and Ireland. 

Clause 15.— Reads: (1) this Act may be cited as the Electric 
Lighting Act, 1905 ; (2) this Act and the Electric Lighting Acts 
shall be construed together as one Act, and may be olted as 
the Electric Lighting Acts, 1882 to 1905. . | 


LEGAL INTELLIGENCE. 


LYLES v. MAYOR AND CORPORATION OF SOUTMEND. 


While the plaintiff was travelling on the outside of a car on Avy. 9, 
1902, the connecting rod pessing along the overbesd wire broke end 
fell upon him, causing him severe ivjuriee, and on March 31, 1903, he 
brought an action, claiming damages for ipjary '' owing to thé defective 
condition of the defendants’ rolling stock." The defendants pleaded 
that if the injury complained of by the plaintiff had been caused 
through the act, neglect, or default of auy of the defendants or their 
agents or servants, the same was done in pursuance or execution or 
intended execution of the provisions contain«d in the provisional order 
known as the Southend-on-Sea and District Light Railway Order, 
1899 and of the defendants’ public duty and suthority, by virtue of 
which the defendants were working the tramways, and that the 
claim in the action was barred by reason of Section 1 of the 
Public Authorities Protection Act, 1893. That Act is entitled An 
Act to generalise and amend certain statutory provisions for the 
protection of persons acting in the execution of statutory and other 
public duties. Section 1 is as follows: Where after the commence- 
ment of this Act any action, prosecution, or other 3 is com- 
menced in the United Kingdom agaiost any person for avy act done in 
pursuance or execution or intended execution of any Ast cf Parliament, 
or of any public duty or authority or in respect of any alleged neglect 
or default in the execution of any such Act, duty, or authority the 
following provisions shall have effect, inter alia: (a) the action, 
prosecution, or proceeding shall not lie or be instituted unless it is 
commenced within six months next after the act, neglect, or default 
complained of, or, in case of a continuance of injury or damsge, within 
six months next after the coasing thereof." The question as to whether 
the defendants were exempted by that section from liability came on 
for trial as a point of Jaw before Mr. Justice Bigham, who decided 
it in favour of the defer danta. From that decision the plaintiff 


appealed. 
After their Lordsbips had reviewed the case at great length, the 
appeal was dismissed. | 


DAMAGES FOR COLLISION. 


At Carlisle County Court lest week John William Briggs sued tbe 
Carlisle Electric Tramways Oompany for £15. 15s., damages to his 
horse and trap caused by a collision with one of the company’s cars. 
The approach of a tramcar made his horse restive, and the driver held 
up his hand and shouted to the motorman of the car to stop. The car 
still came on and the collision occurred, The motorman, in his 
evidence, ssid he could not see a hand at night at a distance of 
20 yards, but he pulled np immediately he heard the shont. The 
Judge awarded the plaintiff £13. 133., saying that the motorman did 
not stop as soon as he might have done, 


LIABILITY OF TELEPHONE SUBSCRIBERS. 


At West Bromwich Oounty Court the National Telephone Company 
sued Mr. H. J. Meredith, ironmonger, of High.street, Smethwick, to 
recover £5, the value of an instrument destroyed by fire. 

Mr. 8. Vernon, who sppeared for the plaintiffs, explained that 
defendant, as a subscriber to the company, was supplied with an 
instrument under a contract. One of the conditions of the contract 
which defendant had signed was that the subscriber should be 
responsible for any damage to the company’s apparatus whilst on his 
premises, and that in the event of it being destroyed by fire, or other- 
wiee, the subscriter would pay £5 for each set of instruments as 
compensation 

Judgment for the full amount claimed and costs. 


OBSTRUCTION. 


Henry Sunderland was summoned at the Bradford City Oourt for 
wilfully obstructing a Corporation car. 

Mr. C. H. Bird, assistant solicitor in the town clerk's department, 
said the seriousness of the offence would be realised when it was 
recalled that an accident recently occurred at that point, It was a 
very dangerous thing for the cars to have to stop there, The driver 
of the car rang his bell, and requested the defendant to move out of 
the way, but tho cart was kept on the lines for five minutes. 

The driver of the car said the man oould easily have got ont of the 
road either by orotsing or tucping up a side strest. 

The defence was that the driver of the cart was within bis rights in 
retaining his position, and the case was dismissed. 


COMPANIES' MEETINGS AND REPORTS. 


BROMLEY ELECTRIC LIGHT AND POWER. 


The annual meeting of this Company (whose report we published in 
our issue of 51st ult.) was held at the Royal Bell Hotel, Bromley, last 
week, Mr. J. O. Wigham presiding. 

The Chairman remarked that there had been a fairly uniform 
increase in the number of lamps, The directors held most stron 
that an electric light company should pat by the most substan 
amounts it could afford for renewals in the time to come. They had, 
therefore, recommended that £300 more than that put by last year 
should be placed to the renewal reserve fund aocount, and they 
intended to keep on inoreasing this amount in the future. 

RS. anl discussion followed, and then the report was unanimously 
opted. 
Mr. E, Oharrington and Mr. J. O. Wigham were re-elected directors, 
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CALCUTTA TRAMWAYS. 


The annual meening ot this Compeny was held on Tuesday under 
the presidency of Mr. E. O. Morgan, chairman of the Company. 

Ia moving the adoption of the report and statement of accounts (of 
which we gave particulars last week), the Chairman said that the 
extensions to the power. house, station, plant, and buildings had been 
mainly in conneotion with the farther power that would be required 
for the extensione in contemplation. Owing to the rapid extension of 
treffic, large additions had been made in the number of motor and 
trailer cars, That was an item on which farther expenditure would 
shortly be needed. The proportion of expenses to income had 
been almost the same as in 1903 —about 50 per cent. —which he thought 
the shareholders would agree was not unsitisfactory. The number 
of additional miles run, compared with the pre vioue year, was com- 
paratively small, being only about 8,000, but the running had 
been more scientifically adjusted. Consequently the earnings had 
increased by about jd. per mile. Oa the other hand, the running of 
thick services at the busy hours had naturally required the employ- 
ment of more motormen, conductors, and other members of the staff, 
so that the expenses were also higher by 4d. per mile; but there had 
been an actual gain of jd. a car mile. Since the beginning of this 
year an agreement had been signed with the Howrah Municipality for 
the construction of a system of lines in that important district. It 
would probably be some little time before the necessary preliminaries 
were completed, but no time would be lost when the formalities had 
been complied with. They were also just completing an agreement 
with the municipality of Barnagore to construct a line into that 
northern suburb. Negotiations were well advanced for the extension 
of the lines to the south through Alipore to Behala. 

The report was adopted. 


POTTERIES ELECTRIC TRACTION. 


The annual meeting of this Company was held on Tuesday, Mr. 
G. F. M. Oornwallis- West presiding.  Particalars of the report 
appeared in our last week's issue. 

The Chairman remarked that, in spite of the dulness of trade, the 
resulta showed ar advance on any previous year since the initiation of 
the Company. The increased items of expenditure were unavoidable, 
due to increased rates and insurance as well as to the running of an 
increased car mileage for the year—2,279,688 ae compared with 
2,081,964—an increase of 179,624 car miles. There had, however, 
been a distinct economy in working. The total expenses per car mile 
were 6 ˙59d. as against 5°64d., and the expenses to receipts were 
reduced from 59 per cent. to 58 per cent. The receipts from parcels 
had increased. This traffio is engaging the attention of other tramway 
undertakers, and it is not improbable that a combination will be 
formed whereby the different owners will be able to act as each other’s 
agents in the districts they respe tively serve. 

In all probability during the year some farther capital will be 
required in connection with the construction of some of the light 
railways authorised by the Potteries Light Railways Extensions Order 
of 1902. An extension of time for this purpose has been granted by 
the Board of Trade, and after the successfal completion of negotiations 
with the local anthorities concerned, the Company has sgreed to con- 
struct during this year short lengths of line at Handford, Sneyd Green, 
and Adderley Green, which they have every reason to believe will be 
remunerative, ' 

The report was adopted. 


BABCOCK AND WILCOX. 


The ordinary general meeting of this Company (whose report we 
FER last week) was held on Tuesday at the Oannon-street Hotel, 

r. John Dewrance presiding. 

The » reviewing the position, said that he regarded the 
profit for the year as abnormal, and hoped the shareholders would not 
pat the onus on the directors if they failed to present such a favourable 
report sgain. Their business was an industrial concern, and while 
they had had an exceptionsly good period of trade, they must be 
prepared to meet the effect of very hesvy competition from other 
industrial concerns of a similar nature. Internal-combustion engines 
and various types of boilers were constantly being brought out. He 
considered the great results attained were largely due to the exertions 
of the management and staff. As tome of the reserve fund, to which 
the directors proposed to add £175,000, formed part of their working 
capital, they had under consideration a proposal to transfer a con- 
siderable amount to the capital account, A scheme would be submitted 
to the shareholders at an extraordinary general meeting, to be called 
later, when he hoped they. would accept tne propoeal. 

Sir William Arrol, M P., seconded the motion, which was carried 
unanimously. 


ANGLO-ARGENTINE TRAMWAYS. 


The annual meeting of this Company (whose report we published last 
bel Raley held at Winchester House on Tuesday, Mr. J. B. Concanon 
presiding. 

The Chairman, io moving the adoption of the report, said the 
Company had started the present year with E60, COO invested in firat- 
class Stock Exchange securities, and it was the Board's intention to 
go on adding to both the reserve and the renewal funds. They had 
also inaugurated what was rather an innovation—a share redemption 
fand. Although the concession was for a long period, it had been 
deemed pradent to provide a sum sufficient to redeem the preference 
and the ordinary shares at the end of the concession, The item of 
£215,000 for paving might have been fairly charged to capital aocount, 
but the Doard's policy had been, so far as possible, to restrict the 
capital outlay, and to provide for the cost of work of this class out of 
revenue. It was estimated that for this year and 1906 the amount 
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which would be expended on paving would reach about £10,000 per 
annum. The Company took over the City of Buenos Ayres Tramways 
Company's system on Jan. 1 last, and the work of the electrification of 
the lines was began almost at once, and was proceeding satisfactorily. 
A contract had been entered into whereby they would pay £650,000 in 
ordinary shares when the electrification of tbe city system was com- 
pleted, and arrangements had been made for £400,000 of these shares 
to be offered to the ru d shareholders of this Oompany at par, the 
contractors retaining the balance to dispose of aa thoy thought fit. 
He also mentioned that the Board contemplated makiog an iesue of a 
further £100,000 of share capital for the purposes of thie Company. 
The report was adopted. 


WINDSOR ELECTRICAL INSTALLATION. 


The annual meeting of this Company was held at the registered 
offices last week, Mr. H. L. Prior, chairman, presiding. 

The Chairman outlined the progress for the year, which is shown 
by the rie figures: The number of lamp; and motors installed 
on Dec. 31, 1905, was equivalent to 27,886 of 8 c.p. Daring the year 
3,139 were added, bringing the total to 31, 025 at the end of the 
year 1904, of which 2,362 represent the motor power. The revenue 
for the year from the lighting department was £11.484. 10s. 1d., and 
the total not profit, after providing £1,101. 12s. 81. for interest on 
loans, was £4,485. 12s. 3d. The directors recommended that 
the sum of £1,000 be taken from the net profit and added 
to the depreciation, renewal and reserve fund, bringing that 
faud up to a total of £9,070. The balance available for 
distribution amongst the shareholders was £3,135. 128. 3d., and 
the directors recommended that £200 be transferred from the 
dividend equalisation account to the net revenue, and that a dividend 
at the rate of 44 per cent., less income tax, be declared, making a 
to'al dividend for the year of 7 per cent. The directors thought it 
desirable to apply for a provisional order for the area of Old Windsor 
and Clewer, but should there be any serious opposition, the question 
of going on with it may have to be considered. The Company's 
investment ia the Slough and Datchet Oompany is £14,000, and the 
first dividend of 3 per cent. on this investment has been included in 
the ner profit. . aa 

The report was unanimously adopted, as was a resolution authorising 
an increase of capital by the creation of £50,020 cumulative preference 
shares bearing 5 per cent. interest. It was only iutended to raise 
£20,000 for the present. 


KIDDERMINSTER ELECTRIC LIGHTING AND TRACTION. 


Mr. W. L. Madgen presided last week at the seventh ordinary 
general meeting of this Oompany, held in London. 

In moving the adoption of the 7 el and accounts, the Chairman 
explained that the Oompany had obtained an order authorising the 
construction of a light railway from Kidderminster to Bewdley similer 
to the line which ran between Kidderminster and Stourport. Uafor- 
tunately that line had to go through what was known as the Bull Ring 
at Kidderminster, and under the conditione prevailing the Oompany 
could not convey passengers through that section of the line. That 
meant a transference of the passengers from one car to another. 
The objection to that was fully realised by the Oompany, and every 
effort was made to induce the local council to give permission to 
taxe cara over that portion of the track with passengers, both in the 
interests of the public as well as in the interests of the Company. The 
Council, however, refused, and the Company had now given them 
notice that they did not intend to ask for an extension of the Board of 
Trade order. The costs incurred in the promotion of the scheme 
would be dealt with carefully, Recently the Oompany had made a 
satisfactory arrangement with the British Electric Traction Company 
by which the latter had taken over 27,500 of 44 per cent. debenture 
stock at par. That had enabled them to settle certain liabilities, and 
had left them in easy financial circumstances. The Great Western 
Railway had commenced to ran motorcars between Kidderminster and 
Stourport, but they did not apprehend that their traffic would be 
affected by such competition, if competition it conld be called. 

The report and accounts were adopted. 


INDO-EUROPEAN TELEGRAPH. 


The report for the year ended Dec. 31 states that the agreements 
between the Postmaster-General, the Imperial German Post Office, and 
the Oompany for the leasing of land wires in this country and sub- 
marine cables between Lowestoft and the German coast, referred to in 
the last report of the directors, have been finally concluded. The 
retirement trust fand, constituted with the consent of the shareholders, 
has been duly established, and the amounts voted by the shareholders 
have been handel over to the trustees. The Company's revenue for the 
year from all sources amounts to £141.401, as compared with £129,094 
for 1903, showing au increase of £2,306. The expenses are on com- 
mercial and general account, £47,876 ; aud on maintenance account, 
£24,051— total, £71,930, as against £68 894 for 1903, an increase of 
£3,036. The revenue accountshowe a balanceof £69,471, which is carried 
to. Les and loss account, 1904. Bringing forward the balance of 
£16,356 from 1903, and deducting income tax paid and the interim 
dividend of £10,625, there remains au available balance of £71,267. 
The directora now propose to declare a dividend for the six months 
ended Dec. 31, 1904, of 17s. 6d. per share, making, with the interim 
dividend already paid, 6 per cent. for the year, and a bonus of 20s. 
per share, both tax free. They also propose to add £15,000 to the 
equalisation of dividende fand, and to hand over a farther sum of 
2 the trustees of che retirement trust fund, carrying forward 

19,592. 
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FOLKESTONE ELECTRICITY SUPPLY. 


The half-yearly meeting of this Oompany was held last week, 
Alderman Spurgen, the chairman, presiding. 

The directors recommended a dividend at the rate of 7 per cent. for 
the half-year, making 54 per cent. for the year. There was an increase 
of 10,110 lamps during the year, and that was the second best increase 
of any year of the Company's working. They now had 1,351 con- 
sumers, of whom 435 were taking the current by means of slot meters. 
A profit had been made out of the Hythe undertakiug. 

The report was adopted. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


At the annual meeting of this Com 
the Chairman ssid that the receipts last year showed an increase of 
£6,558 over the previous year. There had sgain been difficulty owin 
to the unreasonable demand of the employós, but this had been dispose 
of. The capital account showed an inorease of £17,441, mostly due 
to the deer of 15 new cars aud to work done on the Nunez exten- 
sion. ey had provisionally applied for farther extensions, repre- 
senting about 44 miles. 

The report was adopted, and a dividend mskiog a total of 4 per 
cent. for the 12 months was declared on the ordinary shares. 


URBAN ELECTRIC SUPPLY. 


The annual meeting of the Urban Electric Supply Company, Limited, 
was held on the 6th inst. at the Westminster Palace Hotel. 

Mr. J. C. Wigham presided, who said that the profits had inoreased 
from £15,822 to £21,020. The number of lampe connected had 
increased from 140,000 to 215,000, and a further 25,000 had been oon- 
nected, or were awaiting connection, since the beginning of the current 

ear, This year’s revenue should show a proportionate improvement. 

e net profit was £19.437. Debenture and loan interest abeorbed 
£5,101, and a loss of £134 occurred in realising a parcel of Consols, 
The amount required to pay the 5 per cent. guaranteed dividend on 


the preference and ordinary shares was £19,914, and the balance of 


£5.712 had been paid by Messrs. Edmundson under their contract. 
The r^s expenditure had increased from £586,000 last year to 
£822,000. This had been incurred in the completion of their various 
stations. The capital expenditure in future, now that the works were 
fairly started, would be on a very much smaller scele. In regard to 
the legal difficulty as to the Oompany's right to supply to two oistricts 
of Weybridge and Walton from their Weybridge works, the Company'a 
Bill in Parliament parsed the third reading in the House of Commons 
on Wednesday night, ard he did not think that the opposition would 
be cartied on tefore the House of Lords. 
The report was adopted. 


KALGOORLIE ELECTRIC TRAMWAYS. 


The report for the mE months ended Dec. 51 states that the profita 
(subject only to London expenses) are at the rate of £18,388 per 
annum, and this notwithstanding the facts that neither the Boulder 
liue nor the racecourse extensions, nor the duplication of the Federal 
road (the main connection between Kalgoorlie and Boulder) were 
completed until a few weeks ago. It has been somewhat difficult to 
apportion the receipts and expenditure as between capital and revenue, 
sod the course has been adopted of crediting all receipts and debiting 
dll expenses to capital prior to June 30. 
59,755, transferred from operating account to oredit of capital 
account, the sum of £4,359, being the balance at credit of profit and 
loes account at Dec. 31, has been transferred to credit of capital 
account, | 


CUBA SUBMARINE TELEGRAPH. 


The report for the half-year ended Dec. 31 last, to b» presented at 
the meeting on the 19th inst., states that the total receipts of the six 
months have been £13,815, while expenses amounted to £8,368, 
leaving a balance of £5,446, to which has to be added £4,647 brought 
forward from last account. giving a total of £10,093 to be dealt with. 
The directors recommend a dividend at the rate of 5 per cent. per 
annum on the ordinary shares, carrying forward £5093, The new 
cable contracted for with Hooper's Telegraph and Iadiarubber Worke 
was duly laid between Cienfuegos and Santiago de Cuba, and was 
taken over on Feb. 18 in perfect condition. The Cape Orvz Santiago 
cable has since been repaired, and is now in good working order. The 
Cuban Government having refased payment of the subsidy for the 
coast cables, the Company's agent in Havana has been instructed to 
appeal to the courts against the President's decision. The claim 
against the United States Government for payment of the cost of 
repairing the damsge done to the cables during the Spanish-American 
war is still unsettled. 


BARCELONA TRAMWAYS. 


The report for the 2 1904 atates that the traffio receipts show an 
increase over 1903 of £15,400, and the working expenses an increase 
of £1,333. The balance at credit of revenue account for 1904, after 
adding £5,940 received from the Enschenche Company, and the 
£1,601 from the previous account, is £46,232, Of this sum the 
interest and sinking funds of the debentures and of the debenture 
stock have absorbed £16,600; interest on loans, £723; and the 
dividend on preferred shares, 25.000. The directors have placed a 
further sum of £10.00) to renewal fund, raising it to £17,020, and 
they recommend a dividend on the ordinary shares at the rate of 6 per 


ny in London on the 6th inst. 


Ia addition to the sum of 


cent. per annum (12s. per share), free of tax, and that the sum of 


£2,527 be carried forward to next account. 


BRITISH ALUMINIUM. 
The annual report of this Company states that the profit for the 


year 1904 is £55,411. 3s. 11d. From this has to be dednoted the debit 


balance of £3,837. 17s. 10d. brought forward from 1903, and deben- 
tare stock interest £15,000, eg £56,575. 6s. Id. Out of this 
£3,949. 10s. 9d. has to be set aside for the redemption, with interest, 
of the deferred commission warrants issued in 1901. leaving an available 
balance of £32,625. 15s. 4d. One-fourth of this amount will be 
applied in accordance with the debenture stock supplemental trust 
deed in redeeming and cancelling £8,000 of the debenture stock, and 
out of the balance the Board proposes to apply £10,169 in psyment 
of arrears of dividend on the A preference shares, £11,983 in payment 
of a dividend of 6 per cent. on the A preference shares for the two 
years 1903-1904, £1,500 in payment of a dividend at the rate of 7 per 
cent. on the 7 per cent. preference shares, and £700 in payment of a 
dividend of 7 per cent. for the year P np the ordinary shares, 
leaving a balance of £114. 166. bd. to be ed forward. The Com- 
pany's interest in the Loch Leven power scheme has been transferred 
to the Loch Leven Water and Electric Power Company, as that oom - 
by must carry out the works under the terms of the Loch Leven 
ater Power Act. To provide for the coat 50,000 shares of £10 each, 
part of its ospital, will be issued. These will all be subscribed by this 
Uompiny, which will thus own the whole of the issued ospital of the 
Loch Leven Water and Eleotric Power Company, 


CONTRACTS FOR ELECTRICAL SUPPLIES.  , 


SS re 


Govan, —The Council require annual stores. Tenders by 25th inst. 

Portsmouth.—The Council require annual stores for tramways. 
Tenders by Mey 1. 

Edinburgh.—The ration invite tenders for water-tube boilers. 
Tenders by May 8. See advertisement. 

Dublin.—The Port and Docks Board invite tenders for an eleoti ia 
generating station. Teaders by May 16. 

Wallasey.—The Oouncil require annual supply of stores for their 
electricity works. Tenders by 27th inst. 

Cartagena.—The Public Works Department, Madrid, require 
tenders for electrification of the local tramways. 

Erith (Kent).—The Urban District Council invite tenders for the 
wiriog of their car depót and workshops. Tenders by April 17. 

Kingston-upon-Hull —The Ooun;il invite tenders for air-space 
telephone cable, Tenders by 17th inst. See advertisement last issue. 

Swindon.— The Oorporation invite tenders for the supply of electric | 
motors for a period of three years Tenders by April 17. See 
advertisement. 

Stockport.—The Gas and Electricity Committee invite tenders for 
the supply of one 500-kw. steam generator. Teaders by April 26. 
Bee advertisement. 

Bournemouth.—The Town Oouncil invite tenders for steel poles, . 
overhead line, section boxes, etc., for the tramways. Tenders by 
10 s.m. on April 20. 

Woolwich.—The Guardians invite tenders for wiring the union 
infirmary and nurses’ home for electricity, and supplying fittinge.: 
Tenders by 4 p.m. on 19th inst. " 

Liria.— The Municipality require tenders for installation of electrio^ 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

French West Afrion.—The Governor-General of French West 
Africa, at Dakar, nee tenders for the erection and equipment of 
a central station at that place. Tenders by May 15. ME 

Devonport.—The Electricity Department invite tenders for the 
supply of one surface condenser with electrically-driven pumps. 
Tenders by April 18. See advertisement in last issue. 

Fulham.—The Council invite tenders for condcaser piping, sump 
and river work, steel roof and bunker work, and ooal-conveying 
apperatus. Tenders by 25th inst. See advertisement. 

Bilbao.—The Publio Works Depsrtment at Madrid require tenders. 
for the conceesiou of an electric tramway in Bilbao, from the Oalle de 
Hurtado de Amézsga to Plaza Circular, Tenders by April 24. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central etation, laying of mains, etc. Particulars (38. Ad.) 
msy be obtained from the Secretary of the Mayor of that place. N 


Glasgow. — The Corporation invite tenders for the supply of (1) 
main cables, (2) electricity met ra, and (5) carbone for a period of 12 
months from 31st prox. Tenders by April 17. See advertisement in 
last issue.  . ; e 
. Antwerp.—Tenders will shortly be invited by the. Belgian State 
Railways for the installation of electr:c light in their local railway 
station. Specification No, 619 may be obtained from the Government 
Railways Office, Brussels. 

Bristol.—The Docks Committee invite tenders for the construction, 
delivery, «recting in place, fitting, testing, and maintenance for 12 ' 
months after completion of two cleotric goods lifts and one electric 
passenger lift. Tenders by May 1. MEL i i 

Wimbledon.—The Urban District Oouncil invite tenders for the 


supply and erection of a 1,000-kw. steam-driven tarbo-alternator, with 
condensing plant, high-tension switchgear, aud pipework. Tenders by 
April 28. See advertisement in last issye, — 
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New Ferry (Cheshire).—The Lower Bebington Urbau District 
Council invite tenders for the work of electric installation for fire 
brigade alarm in New Ferry, and also for supply of street lanterns for 
incsndescent lighting. Tenders by April 24. 

Glasgow. The Trustees of the Clyde Navigation invite tenders for 
electric power . lighting plant for Olydebank Dock. 
Specifications, etc.. may be obtained from Mr. T. R. Mackenzie, 16, 
Robertson-street, Glasgow. Tenders by April 17. 

Batley.—The Corporation invite tenders for tramway extensions 
viz. : (Oontract No. 14) permanent-way construotion an paving ; (15) 
overhead equipment, steel poles, eto. ; (16) fesder cables, conduits, 
and accessories, Tenders to the Town Olerk by April 17. 

Cardiff.—The Corporation invite tenders for the following plant for 
their power station on the extra high.tension system: extra high- 
tension three-phase main switchboard for power station ; switchboards 
for sub-atations ; motor - generators; rotary converters, eto. Tenders 
by April 17. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Luoerne, have obtained a concession for the construction of 
a narrow gange electrio railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock, 

Wigan.—The Corporation invite tenders for steam dynamo and 
accessories; steam and water piping, ejector condenser, and motor- 
driven centrifugal pump ; r and lead - oovered cables; dry-core 
telephone cables; paper an -covered cables (twin service), and 
vuloanised rubber cables. Tenders by 17th inst. See advertisement 


RESULTS OF TENDERS. 


Battersea.—The Oouncil have ordered from Parsons and Oo. 
& spare armature for No. 6 machine at £573. 

Leith.—The Oorporation have placed the contract for a traction 
switchboard with Ferranti Limited, Hollinwood, Lancashire. 

Bury.—The Oorporation have, we understand, accepted the tender 
of Wilson and Stockhall Bury, at £82. 10s. each, for six tops to 
tramoars. 

Lowesteft.—The Town Council have accepted the tender of 
Babcock and Wiloox, at £1,337, for providing the new boiler, with 
superheater, brickwork, settings, and accessories. 

Salford. — The Corporation have awarded R. J. Nicholson 
and Oo., of Manchester, the contract for the electric lighting of the 
Seedley Schools, together with the supply of the necessary fittings. 

Halifax.—The Town Council have acsepted the tender of E. Allen 
and Oo., Sheffield, at 2750, for the supply and erection of two 20in. 
belt oonveyors for the pro coal siding and coal stores at the elec- 
tricity works. 

Ashton-under-Lyne.—The Electricity Committee have accepted 
the tender of G. R. Mather and Son, Albion Foundry, Welling- 
borough, for the supply and delivery of a deep-well pump for their 
electricity works. : 

Swindon.—The Council have acsepted the following tenders for the 
electricity works: Siemens Bros., at £46. 8s. 6d. each, rowinding 
armatures of motor. generator; Bennis Stoker Company, Bolton, 
£197. 10¢., new boiler; W. and T. Avery, £70, 10. ton weighbridge, 


19ft. by 8ft. 
Falham.—The following tenders hava bsen received: 
Oondensing plant. 
2Bin. vacuum. 26in, vacnum. 
Schwarz and Oo. 099 0 0000000079059 22,145 0 0 — 
Balcke and Oo eee 1.948 19 6 — 
Ashwell and Nesbit ..... e — 1,940 15 0 21 880 15 0 
Summers and Soott e TA 1.720 0 0 1,430 0 0 
Thornton and Oo. ....... weis 1,709 0 0 1,625 0 0 
Wheeler Oondenser Company ............ 1681 0 0 01395 0 0 
Storey and Sons... .......—........ ulus . 1,655 15 0 1,550 12 0 
Oole, Marchent, and Morley ........ — 1,579 10 0 1,214 10 0 
Bolliss and Morcom m. 2... 1,472 O O 1,392 0 0 
Oarrick /// A ii mE can 1,544 0 0 zE 
Bertrams Limited ......... ...... 2. 1 505 0 O 1,251 10 0 
Scott and Oo.. eoo l “LCL. 0 0 1,256 0 0 
Musgrave aud Co. . . . . 1.481 0 0 — 
Mirlees- Watson Company .............. 1,475 0 0 1.145 0 0 
Masson and S ot 5 1,470 0 0 1,205 0 0 
Bailey and Co. ..... e — — 1450 0 0 
Richardson, Westgarth, and Oo... .... . 1,436 00 1,18 0 0 
Coombe, Barbour, and Oo 1,406 0 0 1,355 0 0 
Mather and Platt . 4. 1,388 0 0 — 
meer alice Pump Company... . . 1,885 0 0 11.119 10 0 
W. H. Allen, Son, and Co — 1.192 0 0 
* Accepted, 
Eoonomisers. 
Goodbrand and Co. ..................... Queue emm 8,191 10 0 
Clay Oress Company ................ FEC 2.665 0 0 
Lowoock and Coo... . 2. "m 2,665 0 0 
H. Windsor and (o 3 2,650 0 0 
Green and Son (accepted) ))) .... . 2,640 0 0 
Danks and Co . TES e 22. . 2,040 0 0 
Stirling Boiler Oompan e J ĩ³ĩ˙ü 22158 0 0 
Carter and Sonn A REIR . 2106 0 0 
h Engineering O eames 66 0 
Erit i ompany . C 1,669 0 
Rowlands and 5 — — — — . 1,221 0 0 
Danks and Oo...........................-. . . 1.190 0 0 
Underfeed Stoker Company .............. M oes sev UE E =... 1085 0 0 
Ditto (alternative — accepted) 875 0 0 


The accepted tenders appeared in our last issue. 


Yarmouth.—The Council have acsepted the following tenders: 
Willans and Robinson, at £2 358, for evyines, with Mather aud Platt 
alternator; Babcock and Wilcox, £1.500, boiler; G. and J. Weir, 
£1,400, condensing plant; British Insulated and Helsby OCabler, 
£911. 17s. 10d., extension cable, 

Bradford.—The Electricity Oommittee have decided to recommend 
the acceptance of the tender of the British Westinghouse Company 
for the generatore, and that of the General Electric Oompsny for the 
switchgear in connection with the adoption of the three-phase system. 
Tbe tenders tota? £10,000. 

Qondensing Piant.—The Worthington Pump Oompany, Limited, 
Qaeen Viotoria-street, London, E.O., record the following condensing 
business secured during the last month : one complete condensing set, 
to deal with 20,0001b. of steam, for theFulbam Electric Light Station; 
three combined condensing sets, each to deal with 10,000lb. of steam 

hour, for Messrs. Lever Bros., Port Sunlight ; one condensing : et, 
ing & repeat order, for the Malta Dockyard ; one condensing set tor 
the Leeds Forge Company, and an experimental set for the Heriot. 
Watt College, Edinburgh; one complete condensing set for Milen 
Electric Light Station; one winch condenser, for marine service, for 
the North-Eastern Marine Company ; one horizontal jet condeneir g 
eet, for use with Ratean turbine, for the Hucknall Tor Collie y ; 
one barometric condensing set for South Wales; three oil separatore, 
each to deal with 20,000lb. of steam, for the Belfast Tramways, this 
being a repeat order; one separator for Pekin Electrio Light Station, 
and number of other separators for various jobs; two cooling towers 
eee Mills; one large water-softening plant for a Durham 
ery. 


BUSINESS NOTES. 


TRACTION. 


Southend, —During March 278,548 gers were carried on ths 
tramways, the fares amounting to 21,001. 

West Cumberland Tramways.—This Bill, which seeks a further 
extension of time, has passed the House of Lords. 

Exeter.—The tramways’ takings for the third day amounted to ov r 
£39, and the number of passengers carried was 9,545. 

Scarborough.—The company have ordered five new cara for the 
coming summer scason, They will then have 22 running. 

Bury.—The Corporation have decided to provide covered cars, and 
have just placed an order for six of these covers with Messrs. Wilson 
and Stockall, the well-known ambulance makers, of Bury. 

Rangoon. —The construction of this electric tramwey is reported to 
be ding apace, and it is probable that Messrs. Darwood and Co. 
will complets the undertaking in the course of the present year. 

Sweden.—The Journal de St. Péersboury states that the Swedish 
State Railways Department are about to submit a project to the 
Rikedsg for the purchase of the waterfalls near the principal lines. 

Tynemouth. —The Tynemouth District Electric Traction Company 
were saccessiul last week in their appeal to the Northumberland 
Qaarter Sessions, securing a reduction of the assessment of their 
undertaking from £1,800 to £1,367. 

Bournemouth.—At a meeting of the Town Oouncil last week the 
borough surveyor submitted alternative proposals for the linking of the 
lines connecting the Bournemouth and Poole tramways. The plans 
were approved, and the surveyor instructed to procesd with the work 

Metropolitan Electric Tramways.—The revenue aco:uat for 
1904 shows a surplus of £32,283. Allowing for preferenc) interest 
and repayment to British Electric Traction Oompany of balance due 
to them for advance made in January, 1903, £5,854 is left, which 
amount is carried forward. 

Switzerland.—The Feuille Féderale Suisse publishes a decree 
granting a company, headed by M. Franoesco Balli, mayor of Locarao, 
a concession for the construction and working of an electric tramway 
from Locarno to Lake Maggiore and Minusio. The tramway will 
eventually be carried to Gordola. 

Kirkcaldy.—At the monthy meeting cf the Towa Oouncil on 
Monday a minute of the Tramway Committee was submitted making 
certain recommendations regarding the tramways, including one that 
no extension be made at present either in the Links district or to 
Dysart. Eventually the recommendation was approved. 

Heywood.—<As the result of a conversation between members of the 
Hey wood and Bury Corporations it is reported that terms may now be 
agreed for the working of the former's trams by Bury. The iie 
Oommittee of the latt«r authority view the suggested arrangement wit 
favour, and the decision of the Heywood Oouncil is awaited. 

Hastings. —Terms have been sgreed between the Corporation and 
the company, under which the U pper Ohurch-road line will be 
abandoned, and other outstanding points of a minor character have 
also ben settled. The proposed feeder system for supplying the 
energy to operate the cars has been approved by the Corporation. 

Leeds.—It is reported that terms will probably be arranged shortly 
between the Corporation and the Calverley Urban District Council for 
linking up the two towas, The Urban District Oouncil obtained a 
tramway order 12 months s;». The extension to Rodney is being 
ET puehed forward, and a portion of it will be opened in a few 

ays. 

York.—The secretary of the company writes to the local Press 
stating that the company were quite prepared, and indeed anxious, 
to undertake the electrification ot the system themselves, but that, as 
the psrties failed to come to terms, the Corporation are placing 
obstacles in their way by refasirg their consent to the work of 
reconstruction, i 
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Dundee,—The Town Council last week sgain considered the 
question of running Sanday cars, sgainst which the citizens decided 
by a plébiscite two years ago. Mr. Brownlee moved that they be 
given three months’ trial, and, on a division, 14 voted for and 14 
against. Lord Provost Barrie gave his casting vote against Sunday 
cars, which were therefore vetoed. 

Edinburgh. — At a meeting of the Linlithgow District Committee 
plans were submitted of the proposed Edinburgh and Queensferry 
tramways, as also a notice that application wae intended to be made 
by the National Electric Construction Company for a provisional order 
for the construction of the tramways. he meeting unanimously 
agreed to lodge objections to the granting of the order. 


Spain.—The Gaceta publishes a decree authorising the Soo:6'ó des 
Tramways de Grenade et de Murcie to substitute electric for animal 
traction on the tramway from Murcia to Alcantarilla and Espinardo. 
No higher tender having been received for a concession for an electric 
tramway between Azooitia and Zamaya, in the province of Gaipúzzoa, 
than that of Don Dionisio Sorseta Garcia, the concession has been 
granted to that gentleman. : 

Rochdale.—The reconstruction of the section between Sudden and 
the Heywood boundary has been completed. The other routes are 
being pressed forward with all expedition. It has been decided to 
defer the question of issuing contract tickets. Including the parcels 
traffic the receipts on the e sections during March 
amounted to £1,941. 4s. 7d., against £1,602. 193. 11d. in February, 
and £1,718, 18s. 4d. in January. 


Swansea.— Ata . the Tramways Committee, the suggestion 
of the company that the Corporation should supply them with power 
at 4d. per unit till the whole system was completed, and then institute 
the agreed scale, was not favoured by the committee, and it is probable 
that the point will be submitted to the Board of Trade for arbitration. 
It has been decided to mske urgent representations to the Harbour 
Trust to complete the North Dock bridge in order that the extension 
may be opened at an early date. 

Chile.—The Chilian Times reports the passage of a Bill throngh 
the Senate granting permission for the construction of an electric 
railway, which, starting from the port of Valparaiso, wil] pass through 
the Oasablanca and Curacavi Valleys and communicate with Santisgo 
by the weet, having a branch line connecting the Curacavi Valley with 
the town of Nelipilla. The length from Valparaiso to Santiago will 
be about 89 miles. All the materials, implements, and machinery 
imported for the construction and exploitation of this line are to be 
free of customs duties. | 

Municipalisation in the States,—Ohicago having decided upon 
the municipalisation of the tramways, requested the Glasgow Oorpora- 
tion to lend assistance by placing an expert at their disposal in the 
work of transferring the system from private to ps ownership. 
Glasgow has given an affirmative reply, at which Judge Danne, the 
newly-elected mayor, has expres:ed his gratification. He says that he 
believes scores of American cities will follow the example of Ohicago. 
It is reported that Judge Dunne intends to make visits to several 
eastern cities, including New York, in order to begin sgitations for 
the purchase of the local tramways by the various corporations. 


Lianelly.—The purchase of the tramways has been completed. 
Mr. Howell, solicitor, and Mr. David Evans, representing the vendor 
company, attended at the offices of the London sgents (Messrs. T. D. 
Jones and Co.), where they met the representatives of the new com- 
pany, and an assignment having been executed, the amount of purchase 
mbney and all claims was paid in accordance with the arrangement. 
News of the completion of the purchase was received in Llanelly on 
Friday night with general satisfaction. It is expected that the present 
antiquated service will before long be replaced by an electric system, 
for which application is to be made to the Light Railway Commis- 
sioners, as the order granted by them has lapsed. 


Leicester.—As a car was going underneath the Great Central 
Railway bridge into Dun’s-lane on Monday, the trolley left the wire 
and got fast in the overhead work. The pull broke the wire at a 
point which was just outside the bridge and on a curve. The wire 
fell first on the car and then on the ground, but by the autcmatic 
device fitted to the Leicester system the electric current was cut off 
immediately it touched the ground. A few sparks were emitted by 
the wire when it touched the car, and also when it struck the ground, 
but there.was.no danger to anyone. The officials at the power station 
were at once telephoned to, and in a very short timo the repair ven 
was on the spot, and within half an hour the cars were running again. 


Central London Railway —A fire occurred at Notting Hill Gate 
Station at a quarter to six on Tuesday evening. It appears that the 
fire broke out in the sub-station, the wires in the distributing box 
fasing. A quantity of smoke rolled out into the station, tunnels, and 
lifte, creating some consternation among the passengers. The smoke 
found an ovtlet into the street through the air shafts. A constable 
promptly summoned the fiio brigade, and in the meantime the station 
staff, thoroughly equipped in cases of fire, got a hydrant to work, and 
also employed sand to smother the outbreak. It was found necessary 
to cut off the current throughout the entire line, and for an hour anda 
half no trains were running. The distributing box being conetructed 
entirely of stonework prevented the fire from spreading to other parte 
of the station. 

Stalybridge, etc., Board. —The Stalybridge, Hyde, Mossley, and 
Dukinfield Joint Board has spproved the following resolution of the 
Tramway Committee: ''That a communication be forwarded to the 
Oldham, Ashton, and Hyde Electricity Company, Limited, asking for 
an appointment to meet representatives fcom the Board to consider 
whether it would be ible to arrange for running powers between 
Nowton-strert and the Market - place, Hyde; that a sub-committee, 
consisting of the chairman and deputy.chairman of this committee, 


the chairman of the Board, and Megsrs. Oldham and Kenny, be 
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appointed to meet the representatives of the company ; and that as an 
alternative arrangement, a loop with movable points at each end be 
laid about the centre of George-street.” Further cars have been 
ordered from the British Westinghouse Company. 

Ashton.—The — of Manchester in instituting an elaborate 
oods service seems likely to be followed by their neighbours at Ashton. 
The Corporation has a scheme under consideration, drawn up by the 
tramways manager (Mr. A. Covaney), by which it is sought to develop 
and increase the earning capacity of the tramways of the borough, and 
possibly obtain inter- running with other authorities in time to. 
come, For a long time it has been thought that a still greater neo 
might be found for the tramways than simply carrying pessengets, 
kd ways and means have been devised for increasing their earning 
capicity by the carriage of coal, cotton, and merchandise. No definite 
arrangements have, however, been made, and investigations are being. 
carried on by the Tiamway Committee with a view to evolving a 
practical scheme. It is in the carriage of coal that the manager se s- 
prospects of a profitable return on the outlay which would be neces- 

sary to carry ont the scheme satisfactorily. 

Croydon.—The Oorporation's Bill for power to construct certain 
tramways, to run a service of motor omnibuses, and to supply elec- 
tricity in bulk outside the district came before a commit:ee of the 
House of Commons in the early part of the week. The committee, in 
giving their decision, said it wes only in the case of thoroughly wel- 
considered and thought-out schemes that such powers could be given, 
and as in this case they did not consider that the echeme had been 
well thought out, they must strike ont the omnibus clause. The 
clause giving the Corporation power to supply electric light in bulk 
outside their ares was sgreed to. Interesting stetistios have been 
compiled regarding the tramways, which since the electrification have 
been worked under lease from the Corporation by the British Electric 
Traction Company, Limited. Daring the last three years of the old 
horse care 10,000,000 pastengere were carried, but during the three. 

ears of the electrified system 40,000,000 have been carried. In the 
Yast 12 months the population of Oroydon, about 145,000, has been 
carried almost 100 times over. ' 

South Shields.—At the meeting of the Town Oouncil, the con- 
sideration of tenders in connection with the electric tramways was 
proceeded with. After proposals to delete three routes had been 
rejected, Councillor Grant moved that the tender of Mesers. Hurst, 
Nelson, and Oo., Limited, for 10 electric cars at £5,507 be accepted. 
Councillor J. W. Henderson seconded, and remarked that the portion 
of the trucks which was of Amer:can manufacture was only 8 per eent. 
of the total value, Oouncillor R. D. Bsrlow was strongly opposed to 
the Corporation adopting the Brill truck, and maintained that they 
cou'd obtain equally as good a truck of British manufacture. The 
British manufacturers, he complained, had not had a chance of tender- 
ing for the cars, because it was specified that the bruoks were to be of 
the Brill type, which meant that they were to be made in America. 
He thought the British manufacturers should be treated fairly, and in 
support of the British-made track he quoted several instances to show 
that they were being adopted in connection with imperat systems 
throughout the country. He moved that the subject be referred back 
to committee, and this was carried. 

Aberdare.—The Urban District Council's Bill for tramway and 
other purposes was proceeded with by a Select Committee of the House 
of Commons last week. Mr. Noble, addreesing the committee on 
behalf of the Taff Vale Railway Company, submitted that the way 
in which the railway company was affected by the scheme entitled 
them to peculiar consideration. If the echeme did not prove a 
financial success, not only would the railway company be ipjured by 
losing their traffic, but would have to contribute to the loss on the 
acheme out of the increased rates, The evidence clearly showed that 
there could be no steady demand for tramway accommoiation 
during the whole of the day, and he suggested that the 10-minute 
service on which the promoters relied could not be justified. Afcer 
making proper deductions, he estimated a loss on the trams of £1,790 
fo: 30 years, : He called attention to the decrease in the output of coal 
since 1894, showing that the rateable value of the district was not likely 
to increase, He asked the committee to say that the Bill should not be 
proceeded with. Mr. Wedderburn, replying for the promoters, core 
tended that the case as to competition set up by the Taff Vale Railwa 
Company had broken down. The Powell Duffryn Company, Lor 
Bute, and the Owmaman Ooal Company paid one-third of the rates, 
whereas the Taff Vale bres d paid an extremely small amount, He 
met the declaration that the district was decaying by pointing to the 
statement before the Royal Commission that thore was enough coal in 
the district to last for 80 years, and to another calculation that the 
supply would last for at least 100 years. The great msjority of the 
people strongly desired the tramways. Having regard to the preeent 
satisfactory position of Aberdare, he submitted that the tramways 
would not throw an undue burden on the rates, Striking a margin 
between the estimates presented, he put the logs on the tramways at 
£446 a year, The Chairman announced that the committee found 
the preamble of the Bill proved except in respect of the tramways. 

Belfast.—At a meeting of the Tramways Committee on Mondey 
& report by Mr. Nanoe, the general manager, on the question of 
fares was considered. Ultimately it was decided to allow the publice- 
tion of the report before coming to sny conclusion, in order that the 
question might be fally discussed, and that the committee might thus 
have the advantage of ascertaining the views of the citizens generally. 
The report, which is a lengthy document, states, that in his opinion, 
there are four systems of tare which are applicable to the special con- 
ditions of the Belfast tramway system : (a) universal Id. fare; (5) the 
present scale of fares; (c) ld. from Oastle Junction out; (d) dd. 
fares. He proceeds t» consider these seriatim, dwelling at greatest 
length upon the firet, which he favours most. No other fare 
would be taken on the tramcars except a ld. fare, with the 
exception of the children’s 3d. fares, which would be available on 
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the same conditions as at present. He pointe out that the machinery 
of collecting and accounting for the rece!pts of the undertaking would 
by this system be simplicity itself, and it would also be extremely easy 
for citizens and visitors to understand. In support of the system, he 
instandes the case of Hull, with a population of 250,000, where ever 
eince the tramways were first worked by the Oorpo-ation six years ago 
a universal Id. fare has been adopted, with very favourab'e r:sulte. 
Mr. Nanoe believes that by this system a balance of £45,000 in r lief of 
rates can be reached in the second year of working under x orm d con- 
ditions. As to maintaining the present sosle of fares, Mr. Nance gives 
as a primary objection the fact that the citizens have expected a material 
reduction, and will be disappointed if it is not granted. The present fares 
would, lie believes, Jeave an annual sum available for the relief of rates 
of £25,000 within two years, As to the third system, this would 
result in a great part, if not all, of the 2d. fares being turned into 
ld. fares, and Mr, Nance does not believe much of this lcs: would 
come back. There would also have to be a number of overlapping 
stages—so lengthened that he doubts if it would be possible to make 
both ends meet. In fast, if stages are to be retained at all, he considers 
it woald be far better to retain the present stages. As to the fourth 
syatem, he is of opinion that the adoption of 4d. farts would mean 
that the undertaking would be worked at a considerable loss. He 
therefore sums up strongly in favour of a universal 1d. fare. 

. London County Counoll.—The most important matter in the 
Highways section of the agenda for Tuesday's meeting referred to the 
Council's northern system, leased to the North Metre plitan Tcamways 
Oompany. The Highways Oommittee have from ume to time sub- 
mitted to the Council reports dealing with the reconstruction for 
electrical traction of this division, and they have now prepared a 
further report, ia which they state thet it appears to them to be so 
important for tho whole qu:stion to be dealt with at once, that they 
are submitting for the Oouncil’s consideration the proposed terms of an 
agreenient with the company (who work the lines under a leass which 
ex pi tes in 1910) for the surrender to the Council upon sgreed terms as 
from April 1 next of the remaining portion of their lesse. Some time 
ago the committee came to the conclusion that the difficulties in the 
way of arranging for the raconetructioa of the tramways under the 
provisions of the lesse were so torious as to indicate that the only 
satisfactory manner in which this work oould be carried out 
efficiently and expeditiously would be for the Oounoil itself to obtain 
porsession of the lines. Negotiations were voisin ed opened with the 
company, which have resulted in cortain terms being arranged. The 
company bas expressed ite willingness to sell its interest in the lease to 
the Council as from April 1 next for £120,000. Further, the Council 
agreesat the same date to purchase from the oompany for £315,000 
the company’s rolling-stock, horses, and plant. If the transfer of the 
tramways to the Oouncil is arranged as proposed, it is hoped that it 
will be possible to make the necessary arrangements to proceed imme- 
diately after the acquisition with the electrification of the lines. Even 
if the sacrifice of the profits secured to the Council under the lease 
entailed some financial loes (which, however, the committee do 
not think in the long rum would be the case) they are still of 
opinion that the conse now proposed would b» jastified to secure 
to North London the benefit of electric tramways four years 
sooner than w.nld otherwise be possible. No estimate has yet 
been. made of the expenditure involved in the scheme for 
electrifying the northern tramways; but N s it will 
£3,060,000 for tramway works, and £1,000,000 to £1,500, 
for street wideriogs, or a total of £4,500,000, which will in all 
probability be expended at the rate of about £1,C00,000 a year. Aboat 
one-half of the lines wil], as at present proposed, be reconstructed on 
the underground oonduit system and the other half on the overhead 
trolley system. It is estimated that the annual milesg» run on the 
northern lines will be 21,024,000, and that the profit on working, at 
51, a car mile (which the committee do not consider an exoessive 
figure), would amount to £438,000 a year. If provision for renewals 
be made at the rate of Id. per car mile, £87,620 would hava to be 
deducted from the «s'imated profit, leaving a belatc» of £350,400. 
The interest snd repayment charges which would have t» be made 
amount to £262,500 a year, leaving a balance of £87.000. These 
figures exclnde the question of street widenings. The Council 
are aleo to te entitled to purchase in 1910 the portion of the 
tramways not included in the company’s lease. As the amount 
involved exceeds £6,000, consideration of the matter was 
adjourned for a week in ancordance with the stendirg order. 
The tramways in Camberwell New-road and Ohurch.street, Camber- 
. well, have been linked up, and s short junction line has also been 
constrnoted from Camberwell New. road vo the authorised tramways 
in Denmark-hiil. Through services have teen institated between 
Greenwich and certain of the London termini, via Camberwell New- 
road, materially assisting in the relief of the tratfic along congested 
routes. The undertakiog of the Woolwich and Scu:h-East London 
Tramway Oompany will be taken over by the Council on 
May 31. The Oouncil have voted the £26,000 (referred to in 
our last week's issue) for diveisiop of mains along the Wands. 
worth and Battersea routes, and have decided to call for tenders 
for the oonstruction of the tramway in Archway-1o3d, Highgate. 
Mr. J. W. Benn addressed to the Preas the other day a apirited reply 
to the letter of Sir Joseph Dimsdale sgainst trams along the Embavk- 
ment, Mr. Benn, after dealing with the various statements made by 
Sir Joseph, deprecates the expression of hostile opioions pending the 
report of the London Traffic Commission. The Oouacil have come to 
an arrangement with the Middlesex Oounty Council under which the 
Oouncil will construct, at their own expente, a line of three furlongs 
in the Islington area to link up the Archway-road and Archway 
Tavern trams of the Midclssex Council. The line will be leased to 
the lessee company for three years, at a rental of £1,500 for the first, 
£2,000 for the second, and £2 500 for the third year. The compiny 
will pay to the Middlesex County Oouncil a percentage on the takings 
of this ling as they are to do with the linee jn the county of Middlesex. 


When this line is completed cars will ran from the Archway Tavern 
to Whetstone direct. A general meeting of the London, Deptford, 
and Greenwich Tramway Oompany was held last week, when the 
Chairman stated that, owing to the expense involved, the company 
desided not to appeal to the House of Lords in respect of the addi- 
tional sum of £22,773 provisionally awsrded them by the arbitrator 
on the transfer of their undertaking to the Council, but disallowed by 
the Court of Appeal, The liquidation of the company will take about 
12 months. 


LIGHTING AND GENERAL. 


Grimsby.—The Council have decided to borrow £3,000 for electric 
lighting purposes. 

Islington. —The report mentioned in our last issue will again come 
before the Council to-night. 

Walsall.—The Electricity Oommittee are about to expend £1,350 
in providiog an additional supply of current for the centre of the towa. 

Swansea.—The Sub. Electric Lighting Committee have insured the 
electric light works in the County Fire Office for the sum of £30,000. 

Sale of Plant.— Particulars of a sale of an electrical engincec's 
0 in- trade by Messrs. Scottorn and Smedley appear in another 
column. 

*XEitradion.'—Under this title the Electrical Trades Union have 
published No. 1 of their officiel organ. It appears to be in favour 


of the London County Council Wiring Bill. 


Burnley.—The Council have decided to purchase a new steam 
generator of 500 kw. for the electricity works, and to apply for sanction 
to the borrowing of £6,015 to meet the cost. 

Direct United States Cable Co.—An interim div.dend of 33. per 
share, tax free (being st the rate of 3 per cent. per annum), for the 
quarter ended March 31 is psyable on the 25th inst. 

Elland —The tote] ontput from Feb. 1 to 28 was 8,832 units, being 
a decresse of 3,094 units on the previous month, and an increase of 
5 889 units on the corresponding period of last year. A new cable is 
to be laid. 

Calendars.— We have received a belated calendar issued by Messrs. 
Parmiter, Hope, and Oo, Hulme Electrical Works, Manchester, 
74, York-street, Glasgow, makers of switchboards, arc and incan- 
descent lamps, and accessories. 

Battersea.—It has been decided to connect up the network of 
electris mains in the neighbourhoods of Albert Bridge-road, Bridge- 
road, Bridge-road West, Bolingbroke-road, Church-road, Park-road, 
Northcote-road, Morella-road, Rasham-road, Sadbrooke-road, aud Old 
Park-avenue, so as to secure more efficiency in the supply of electrical 
energy, at au estimated cost of £800. -~ 

New Issues —We note the following new issues: The County of 
Darham Electrical Power, 30.000 preference shares of £5 each and 
£40,000 ordinary shares of £5 ; the Montreal Light, Hest, and Power 
Company, 7,500 shares of 100dol. each — 750, O000dol.—in certificates of 
five and ten shares each; Yorkshire (West R.ding) KElestrio Tramways 
Company, Limited, £275,000 44 per cent. first debenture stock (part 
of a total authorised issue of £400,000). Full particulars appeared in 
our last issue. 

Widnes and Runcorn Transporter Scheme.—4A speois] gene- 
rating station bas been bailt on the Widnes side of the Mersey to 
supply the power for the transporter in conrse of erection for the 
company, of which Sir John Brunner, M. P., and Sir Henry Beton- 
Kerr, M. P., are the chairman and vice-chairmsu respectively. The 
contractors for the various works are: Arrol's Bridge Company, 
Glasgow; St. Helens Cable Company; Messrs. Holme and King, 
Liverpool. The engineers are Messrs. John J. Webster, Westminstér, 
and John T. Wood, Liverpool. Mr. O. H. Ohssa is the resident 
engineer, ) 

Eastbourne.—At an interview of the representatives of the 
Town Oouncil and the Esstbourne Gas Company with the 
Hon. T. H. W. Pelham at the Board of Trade on Wedneday, 
the «xtension of the electric lighting system to Willingdon 
was discussed. It resulted in the Oorporation agreeing to leave 
the question of the insertion of the Northumberland clause in the 
new order and also in the old order to the Bosrd of Trade, and 
to abide by their deci don. The gas company consented to this course, 
but reserved their right to proseoute the matter before the House of 
Lords Committ«e. 

Opening of Streets —At the Court of Common Council on Thurs- 
dey a letter was read trum the Metropolitan Paving Oommittee stating 
that they had decided to convene a confere: cs of representat ves cf the 
City Corporation, the Westminster City Ouncil, and the Metropolitan 
Borough Councils, to be held at the West nioster City Hell, Charing 
Oross-road, on Friday, May 19, at 5 p. m., to consider the questi in 
of the opening of streets by public comyanies and. others, and asking 
the Corporation to sppoint two representatives, with the town clerk 
and engineer, to attend such conference. The matter was referred to 
the Streets Committee, with power to appoirt two representatives. 


Stock Exohange.—The Stock Kxchauge Committee have ordered 
the undermentioned securities to be quoted in the official list: Baker- 
street and Waterloo Railwey Oompany—Speyer Bros.’ scrip certifi- 
cates to bearer (partly paid) for £500,000 4 per cent. perpetual detea- 
ture stock; and Folkestone Electricity Supply Company's 10,000 
5 per cent, cumulative preference shares of £5 each fully paid, Nos. 1 
to 10,000. Applicstions have been made to the committee to allow 
the following securities to be quoted in the official list: Sao Paulo 
Tremways, Light, and Power Oompany’s 70,000 shares of 100dol. 
each, and 5 500,000dol. 5 per cent. 50-year gold bonds of 500dol. 
esch; and South Metropolitan Electric Light and Power Company's 
farther issue of 85,368 7 per cent. cumulative preference shares of £l 
each, fully paid, and 44 per cent, first debenture stock, 
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Acton.—The electricity works have closely approached completion. 
The arc lamps in the street have been lighted temporarily. A good 
many house connections have been made, and current is teiog supplied 
experimentally, 

County of London Electric Supply Co.—We are informed that 
the Holborn and Finsbury electrical exhibition, which closed its doors 
on Wednesday last week, was visited by nearly 50,000 poople du - ing 
the short run of its existence. 


Thornbill The Yorkshire Elcctric Power Company have cffered 
to instal 160 20-c.p. lamps on 8) trolley poles at a total cost of £192 
jer annum, or £2, 8s. p lamp-post. Trial lamps are t> be erested 
at Savile Town and at Thornhill Lees. 


Windsor—The Windsor Electric Lighting Compsny have declared 
a dividend of 7 percent, Last year it was 8 percent. The public 
street-lighting has been doubled without any appreciable extra charge, 
and there is a decreased charge to private consumers, 


Electric Lighting of Ferry Steamors. —An estimate for lighting 
the East Indian Railway ferry steamers '' Tara " and '' Lakehmi " with 
electricity has been ssnotioned at a cost of about Rs. 20, 000. An 
indent for the plant will shortly be sent forward. Indian Engineering. 


Anglo-American Telegraph Co.—The directors have resolved, 
after placing £5,000 to the credit of the 1enewal fund, to declare an 
interim dividend for the quarter ended March 31 of 15s. per cent. on 
the ordinary stock and £1. 103. per cent. on the preferred stock, less 
income tax. 

Power Bills.—At the last meeting of the Essex County Council 
Alderman Russell, in reference to the opposition of the Council to the 
Electric Power Bills, moved that the opposition should be withdrawa, 
since they wonld cheapen the supply of ele:tricity generally. The 
motion was lost. 

Heasle.—The application of the Urban District Council to the 
Board of Trade for a provisional order for electric lighting has not yet 
been sanctioned, but the part referring to Soulooates rural district 
hsving been withdrawn, the Council are sanguine as to obtaining the 
order for Hessle. 

Blaydon.—The Urban District Council have s:aled an agreement 
with the County of Durham Electrical Power Distribution Company, 
Limited, as to the electric lighting of the district, and the tranefer to 
the company of the undertaking authorised by the Blaydon Electric 
Lighting Order, 1902. 

Large Bell.—Not everythiog is made in Germany. We have just 
seen at the offices of Mesers. Fuller, McLeod, and Oo., Norfolk House, 
Laurence Pountney-hill, E. O., an enormous electric bell, the diso of 
which has a diameter of 19jin., which is destined for railway track 
sigualling at Berlin. It is worked by 12 dry cells in series. 


Stourport.—A memorial, which was very numerously signed by 
tradesmen and residents, urging the Council to take such steps as 
would secure electric light ‘for the district, has b3en referred to the 
General Purposes Committee for consideration. It suggested that the 
Oouccil should ask the Kidderminster Electric Lighting Company to 
apply for a provisional order. 


Morley. — Mr. J. E. Ellis, electrical engineer, in his last report 
states that the output from the electricity works during the month 
ending Feb. 28 was 15,149 units, and that the actual units sold to 
customers was 9,964, this being a decrease of 716 units in the output, 
and an increase of 1,150 units sold to customers the same period last 
year. The total number of lamps connected to date was 12,391. 


Poole,—The Rural District Council have granted permission to the 
National Telephone Compiny to erect poles on the roadsides running 
through Talbot Village and Wallis Down, and also on two short 
sections of the Counoil's roa is at Canford, in connection with the 
company’s extension of their system to Wimborne. The Oounty 
Council had already given their sanction in regard to their roads. 


Uister Telephones.—The work of connecting Londonderry, 
O.leraine, and Ballymoney with Belfast by telephone has been almost 
completed by the General Post Office, who have had charge of the 
undertaking, and they expect to open the system to the public on 
May 1. The price to te charged for a three minutes’ conversation will 
be 9d. between Belfast and Londonderry, and 64. for the other towns 
mentioned. 

Removal.—Mr, George W. Greev, A. M I. O. E., M. I E E., has 
removed from 92, Victoria-straet, S. W., to Orowa Works, Guildford- 
street, Lambeth, S. E. The telephone number is changed into 7,733 
Central ; the telegraphic address remaining as before— viz, Filicoid, 
London. The Harris Patent Feed - Water Filter, Limited have 
removed to 82, Victoiii-street, London, S. W. (telephone No. 876 
Westminster). 

Transfer of Business.— We are advised that the transfer of the 
busine:s of the British Schuckert Electrio Ocmpany, Limited, to 
Mesirs, Siemens Bros. and Oo., Limited, London, is row complete, 
and that Mr. Arthur Jacob, M.I.E.E., late general mansgor, has 
entered the service of the latter compsny. Further communications 
should be addressed York Mansions, York-street, Westminster, 
London, 8. W. 

Norwich.—The National Telephone Company have just reorganised 
and remodelled their exchange. The visual system of signalling and 
the central battery system have been introduced. The formal open- 
ing was made the occasion of a largely attended function, at which 
the directorate of the compan was represented by Sir Outhbert 
Qailter, M. P., and Mr. W. E. I. Gaine attended in his capacity of 
general manager, 

New Firm —Tbe partnership heretofore subsisting between Edgar 
Arthur Braddick and Arthur Driffell Poulter, carrying on business as 
printers’ and electrical engineers, at 18 and 19, Whitefriare-street, 
Fleet-etreet, London, and 45, Groat Guildford-street, Southwark, under 


the style or firm of Braddick and Poulter, having been diesolved by 
mutual consent, Mr. E. A. Braddick has resumed business on his own 
account at 9, Gough-square, Fleet-street, E. C. 

Gillingham. — Electric light is to be substituted for gas in various 
parts of the borough, and a canvass be made prior to laying down 
private and publio lighting cables opposite Kir gswocd-villas, The 
engineer in his last report shows that the equivalent of 40 8-c.p lamps 
had been connected to the mains since tne last meeting, making a 
total cf 14,169 8.o.p. lamps with 229 consumers connected, and that 
au application had b:en received for 25 8. e. p. lamps. 

Dupfermiine.—4At the last meeting of the Electric Ligh:icg Oom- 
mittee the reports of Mr. W. B. Sayers, Glasgow, and Mr. Alexander 
Waddell, gas manager, Dunfermline, on the qu s'ion of an electric 
supply scheme for the burgh were submitted. Discussion was deferred, 
An opinion on the two reports was expressed by Mr. N. H. Cohen, 
London. It was stated that within a week or 10 days a commence- 
ment would be made with the laying of the cables from the generating 
3 of the Fife Power Company at Townhill to Dunfermline and 

istriot. 

Middleton.— In moving the adoption of the minutes of the Elec- 
tricity Committee at the last Council mee ing, Alderman Lord said the 
supply cf energy for traction purposes had been below the average 
during the pist month, This was accounted for to some extent by the 
fact that the Middleton Electiic Traction Company had not used so 
much as usual, and the supply to the Manchester Oorporation trams 
had also not been so greatas usual. The electricity supplied for lighting 
purposes had likewise bsen less than was customary so far as the 
demand was concerned. 

Salisbury.—Doriog last week an electrical exhibition promoted 
by the Salisbury Electric L'ght and Supply Oompany was held at 
the County Hall, Silisbury, and was largely patronised. The 
exhibition was opened by the Erl of Pembroke, the light 
being twit^hed on by Lady Muriel Herbert. Amongst those present 
were the Mayor and Mayore s (Mr. and Mrs. J. K. Dowden), Mr. 
W. M. H;mmick (chairman of the Salisbury Electrio L'ght and Supply 
Comeny), Miss Hamm'ck, Mr. and M-s, A. R Malden, and Mr. A. B. 
Randall (resident engine r). 

Mussoorie Electrical Supply Soheme.—/ndian Enginccring says 
the undertaking for the electric lighting and water-supply scheme will 
be carried out practically on the sole responsibility of the sanitary 
engineer to Government, U.P. This is hardly fair to the Municipal 
Board, which have to provide the fands and make payments on the 
certificate of the sanitary engineer. Even their own engincer will be 
subject to the sanitary engineer, and the electrical engineer to the 
Government of Iadia will not, it is ssid, be referred to under any 
circumstances in the matter. 

Worthing.—The number of units generated from March, 1902, to 
March, 1903, was 288,550, and from Murcb, 1903, to March, 1904, 
357,682, showing an increase of 27 per cent.; aud from March, 1904, 
to March, 1905, 476 249 units, representing an increase of 29 per cent. 
The gross income in the fi- st two yc&'s was £5 864 and £5,020, 
showing an increase of 29 yer oent.; and in the last year £6,430, 
skowing an increase of 28 per cent. The Town Oouncil have increased 
the salary of the resident electrical engineer (Mr. Porter) from £300 
to £350 a year, and the salary of the assistant engineer from £120 to 
£130 s year. 

London Gazette. —The partne:ship between Hirry William Sutton 
and deorge Aaron Benton, carrying on business as electrical engineers 
at 8, The Exchange, Muswell H l', London, N., has been di solved by 
mutual consent. A receiving order has been mace out on debtor's 

tition in the estate of Har:y Thorpe, «lectricisn and engineer, 11, 

&"tholomew-villss, Kentish Town- roa, London. The first meeting 
wil be held at Bankrvuptcy-buildings, Carey-etreet, London, on 
April 19 at 11 s.m. The last day for rcosiving proofs in the estate of 
Oharles Aubrey Smith, electrician, 25, Ki.g-ttreet, Regent-street, 
London, is April 20. 

Electrical Driving of Textile Mills.—The worsted spinning 
mills of Messrs. Thomas Burnley and Sois, Limited, Gomerss], have 
recently been completely equipped with elec rio motors, and the whole 
mill is now driven eleotrically. The electiical energy is being pur. 
chat ed from the Yorkshire Electric Power Oempiny, and therefore tke 
boilers and main engines of the mill will no looger be required. The 
advantages of electrical driving of textile mills are well known and 
fally appreciated in other parts of the world, and now that the York. 
shire millowaers can obtain a cheap supp y of electricity ‘‘on tap” 
from the power company, Messrs. Burnley's examp:e will, doub' less, 
te followed by others, 

Lowestoft.—A balenoe.sheet of the electric lighting undertak ng 
bas tesn prepared by Mr. Charles F. Spencer, A. B. A. A, A. O. I. &. 
The accounts for the year ende Sept. 30, 1904, show an expenciture 
on re ver u) account of 27, 597, and aa income of £9,929, leaving a 
credit balance of £2,352. Interest on loans and sinking fund absorb 
£3,816, so that the deficiency for the yer was £1,471. The capital 
account shows that the amount raised by loans to September was 
£61,220, of which £60,639 has been expendel. The contributions to 
the sinking fond during the four years (£4,042) and the surplus of 
£4 037 appear in the accounts as surplus of assets over liabilities,” 
the total under this head being £8,0.0. 

Beckenham.—The question of letting motors on hire is to stand 
over antil the results of the experiments with the time switches have 
been determined. The claim of the British Insulated Wire Compavy's 
right to a percentage upon the meters supplied under the Westivghoure 
meter contract has been allowed. Revised charges for house sei vices 
are under consideration by a sub-committoa who are negotiating with 
the British Iasulated Company on another matter for report. The 
matter of the arbitration 7¢ South Metropolitan Electric Light and 
Power Oompany is being urged forward. The South-Eastern and 
Ohatham Railway Companies have promitcl to give attention to the 
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Oouncil’s request to the establishment of public telephone call offices 


at Beckenham Junction, Kent House, Penge, and Olock House railway 
stations. 


Water Power.— Good progrees has been made with the canal from 
the Spey, which is to provide the power to aotus'e the two turbine 
wheels to drive the dynamos which will provide electrio light for 
Gordon Castle and Fochabe:s. The work is in the hands of Messrs. 
Drake and Gorham. The wiring of Gordon Castle is being proce ded 
with, and Fochabers has secured electric light at the cost of 5s, per 
16.c p. lamp per annum, without having to bear any further share iu 
the cost of the installation. The canal from the Spey will be abont a 
mile long, snd will act as a dam during its whole lengtb, there being 
but abont 14ft. fall upon it. The body of water which it will contain 
will be about 12ít. broad and Aft. deep.—The Swedish State Railways 
Department propose to buy a waterfall at a cost of 4,020,000 crowns 
for the purpose of producing electric power. 

Partiok.— The Town Counc l have aicp‘ed a report in which the 
Electrio Lighting and Desti uotor Committee stated that they had 
agreed that considerable extensions of plant were necessary. Altogether 
about £13,000 was required, but £243,009 of this was to pay for 
material used according to contracts given out during last year. There 
bad bsen a breakdown of the large engiae in February last, and if this 
breakdown had occurred in December they would have been under the 
necessity of cutting down the supply of e lech ioity. Their plant was 
practically all in use, and the committee now recommended the duplica- 
tion of the large engine. "There had been an increase of nearly 80 per 
cent. in the demand for current, and so it was absolutely necessary 
thet they should have sufficient plant. Last year their profit had been 
£405, and their estimate for next year wasat least £880 after providing 
for the new plant. 


Nelson Telephones. —At the last Town Council meeting the town 
clerk read the following letter from tLe secretary of the Nelson and 
Distriot Manufacturers’ Associstion : ''In consequence of a report 
made to me by several members of the association as to the inefficiency 
of the telephone service at Nelson, more particularly with regard to the 
trunk service, I asked the members to take careful note of the day, hour, 
and minute of every trunk call made, and the time at which the con- 
nection was «ffected during the month of Dacember. From the report 
received I find that the average time taken in getting 249 trunk call 
connections was 293 minutes, This is very unsatisfactory, and I am 
desired to ask you to bring the matter before the notice of the Town 
Council, and sscertsia whether the Oouncil will be prepared to 
co-operate with this association in endeavouring to secure more tatis- 
factory service." Ata meeting of the General Purposes Committee it 
was resolved to sgree with the complaint, and a sub-committee, con- 
sisting of the Mayor, Alderman Reed, and Councillor Smith, was 
appointed. . 

Telephone Exchange Fire.—Doring the evidence at the resumed 
inquest held on the lith inst. iuto the two fires which breke cut 
simultaneously in the premises of the National Telephone Compsny 
at Mansion House-chambers, 11, Qaeen Victoria-st cot, and 1 aud 2, 
Oxford-court, Oannon-street, on the morning of Tuesday, Feb. 28, 
Mr. O. B. Olay, the metropolitan superintendent of the Telephone 
Company, gave evidence, and said the accident was attributable to 
the carelessness of a workmen in allowing the cable to come into touch 
with the live rail. He did not cons der that there was even any 
danger of subsoribers who might have been nosing their instruments at 
the time receiving a current of 500 volts, because the wires would not 
carry it. It pars that both offices are of a somewhat antiquated 
construction, and had no heat coils, although part of one of the ales 
in question communicated with the Gerrard-atreet exchange. The 
accident did not affect that exchange, beosuse there the heat coils blew 
and protected the apparatus. Heat coils were not in use when the other 
exchanges were fitted, as heavy currents were extremely rare, and they 
were not modernised because the compsuy were going to clcs» them, 

Paddington.—At the last Borough Council meeting the General 
Purposes Committee recommended that the solicitor be instructed to 

repare au sgreement between the Council and the Meir pclitan 
Kleotrio Supply Company on lines as follows: Borough Council not 
to insist upon compliance with Clause 21 of provisional order, p:ovided 
that the company should establish and maintain at Willesden a 
sufficient generating station for Paddington, eeparate and capable of 
being completely severed from other gencrating stations and plant of 
the compar y. That the Borough Council shall have the same rights 
of purchate of such generating station and plant as they would have 
under the Act of 1888 snd the provisional order in the case of gene- 
rating station and plant within the borough, but that they should be 
at liberty to purchase the company's Paddington undertaking withcut 
the obligation to purchase Willesden plant or station. That the 
site at Amberley - road be retained by the company with or 
without plant, and the Berough Council shall be at liberty at 
time of purchass of undertaking to purchase site with tuch 
plant. hat the Borough Oouncil may purchase either site 
with plant, or both at their option. That in the event of 
Willesden site not being parchased, the Borough Oouncil are not to 
buy outside mains, That in the event of the company obtaining 
powers to supply the whole of the borough, the above conditions shall 
apply to the added porticn. That the obligation of the company 
under Act and orders shall he deemed to apply to Amberley-road and 
Willesden sites, subje»t to the above conditions,” The solicitor had 
informed the committee that if the Oouncil were satisfied that there 
was no engineering or other difficulties in the option to be 
given to the company, he ssw no legal objection to the heads of sgree- 
ment, but was of opinion that the agreement, if executed, must be 


scheduled to an Act of Parliament. Au amendment was carried that 


the matter be referred back that they might obtain expert advice, bat 
as the olock struck one before it could be put as the substantive 
motion it was not carried technioally, and the whole matter was 
adjourned, 


PROVISIONAL PATENTS, 1905. 


MancH 31. 
38554 Improvements in apparatus for use in startiog, 
stopping, and reversing electric motors. Ernest Sher- 
wood Woollard Moore ani William  Brabiner Benri t, 
Prince’s-chambers, Wolverhampton. (Date applied for ander 

Patents Rule 9, Feb. 24, 1905.) 


ApRIL 8. 

Improvements in electrical prepayment meters. Chamber - 
lain and Hookham, Limited, and Sydney Holmwood 
Holden, 4, New Bartholomew-street, Birmingham. 

Improvements in and relating to safety devices for 
overhead wires for electric traction and other 
purposes, Henry Ridley Burnett, Roman House, Abbey- 
road, Barrow-in-Furness. 

6969. An electrical time cut-off for motors and the like, 
at Moore and Joseph Henry Hirst, 2, Belvoir-street, 

ull. 

Improvements in and connected with separators for the 
plates of batteries aud the like. William Frederick 
Newcomen, 48, Palteney-road, South Woodford, Essex. 

Improvements in electric furnaces. Alleyne Reynolds, 
Birkbeck Bank-chambers, Southampton-buildiogs, Ohancery- 
lane, London. 

Improvements relating to the generation of electricity 
by means of earth cells. Emil Jahr, 73, Cheapside, 
London. (Oomp'ete specification.) 

7008. Improvements in safety circuit closers. Leon Ottinger, 
18, Southampton - buildings, Obancery-lane, London. (Oom- 
plete specification. ) 

Improvements in and relating to methods of receiving 
electrical impulses. Daniel Watts Troy, 18, Southampton- 
buildings, Ohancery-lane, London. (Date applied for under 
Patents Act, 1901, April 8, 1901, being date of application in 
United States.) (Complete specification.) 

Improvements in or relating to electrical  oontaot 
breakers, George Bowron, 111, Hatton-g:rJen, London. 
Improvements in or relating to electrodes for electro- 
lysers used in the mannfacture of bleaching liquors. 
Richard Kother, 111, Hatton-garden, London. (Oomplete 

specification. ) 

Improvements in and relating to electrical conductors. 
John Frederick Dake, 70, Ohancery-lane, London. 

Improvements relating to electrically - propolled 
vehicles. August Weiss, 322, High Holborn, London. 

Improvements in electric temperature controlling 


devices. James Esten de Jersey, 28, New Bridge-atreet, 
London. 


6954. 


6994. 
7001. 


1006. 


7010. 


7019. 


7020. 


7035. 
7036, 


7048. 


APRIL 4, 

Au improved holder or carrier fo: the shades of 
electric lamps Joseph Andrews and Joseph Andrews, 
jan., 77, Colmore-row, Birmingham. 

1075. Electrically-controlled device for operating valves of 
internal combustion engines. James Alexander Main, 
65, Chanoery-lane, London. 

Electrical alarm mat. Joho Skinner, 43, St. Mary's. street, 
Southampton. 

7095. Improvements in aro lamps John Morccrafc Wellington 

and Walter Fransis Daniell, 88, Chancery-lane, London. 

7101. Apparatus for absorbing gases by a liquid under the 
action of the silent electric discharge. Alexandre de 
Hemptinne, Birkbeck Bank-chambers, Southampton-build- 
iogs, Ohancery-lane, London. (Complete specification.) 

7105. Improvements in electrical cables. W. T. Henley’s Tele- 
graph Worke Company, Limited, and Henry Savage, 53, 

Uhancery-lane, London. . 

Improvements in or connected with magnoto-eleotrio 
generators. Louis Alexandre Gianoli and Raoul Audi é 
Pr. in, Birkbeck Bank-chambers, Southampton-buildings, 
Ohaucery-lane, London. (Date applied for under Patents 
Act, 1901, April 14, 1901, being date of aj plica:ion in 
France) (Complete specihoation.) 

New or improved meaos of attaching the globes of 
electric aro lamps Henry Baggett and the New Century 
Aro Light Oompavy, Limited, Norfolk House, Nor‘olk street, 
London. 

Au improved telephone system. William Phillips Thomp- 
son, 6, Lord - street, Liverpcol. (A/S Elektrisk Bureau, 
Norway.) 

Improved electric regenerative battery. William 
Hclloway Fellows, Edward Thomas Pickup, and William 
Tice, 175, Fleet sir.c;, London. 

7149. Improvements in and relating to eleotrio motor 
control systems applicable for eleotrically-propelled 
1rams or vehicles. The British Thomson-Houston Oom- 
pany, Limited, 85, Oaanon-street, London. (General Electric 
Company, Uuited States.) 

7149. Improvements in aud relating to electric motor 
control systems applicable for e!eotrically-propelled 
trams or vehicles. The British Thomson-Houston Oom- 
pany, Limited, 83 Caunon.street, London, (General Electric 
Company, United States. ) 


7068. 


7083, 


7111. 


7121. 


1124. 


71383. 
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7136. Improvements in the electric pag | of trains, Henry 
Leitner and Richard Norman Lucas, 4, South-etreet, Fins- 
bary, London. 


£ 
Oallender’s Cable, Debent ure . 2100 


7150, Improvements in and relating to systems of electric ^ (Ru ei ae 

motor control applicable for eleotrioally-propetled | grompton and Oo, . ...... ...... a 

trams or vehicles. The British Thomson - Houston ( per cent. Debentures.............. «eee A 100 

Oompsny, Limited, 83, Cannon - street, London. (General | Neon and Swan United, Vo rei 1.5% .......... 3 

Electric Company, United States.) . —.—.5 152 — 100 

APRIL 5. incur o pe ene mg iren K iwi 160 ETET 9 

7159. Improvements in telephone apparatus. Bernhard Ehrlich —— 7 per omnt. Cum lati e NE DU ees 100 
— t cent. rerp. 180 Mort. vob 

e ee 6r. Bankeai rests: Manchester, (Complete Ferranti Limited B pen cont: 1st Mort. Deb. Stock, rige 100 

: General Electric Company (1900), 5 per cent. Cum. Pret... 10 

7176. Improved method of operating the points of overhead 4 cent. lst Mort. Deb. Stock ................ . 100 

trolley wires, and also of the rails for electric | W. T. Henley's Telegraph Works, Ordinary .. I 5 

tramways. John Greenwood and Son, Windeor Bridge Oe cant, DODN CAA ——.—.—.—.— im 

Works, Salford, Lancs. India Rubber, Gutta Percha, and Telegraph Works ...... 10 

7197. An electric current reversing switch, lamp socket, and Ee A per kc Debentures TII 10 
plug combined. Herbert Rhodes Edward Perkins and | Telegraph Ou. Limited, and Kalina 


12 
Joe Blakey, 25, Spencer.street, Park Grove, Barnsley. —— 5 per cent. Bonds 2 a a = om mo =o on m meme 100 
(Complete specitication. ) 


7311. Improvements in or relating to electric clocks. Electric Lighting and Supply.— 


Henri Alfred Oampiche, 111, Hatton-garden, London.] Bournemouth and Poole, Ordinary o- 5 nm — 10 

— cent. Cum. Pref., 7,501-15,000 .......... — 10 

(Complete specification.) 50er cent Cute, Second Pre 10091. 880. — 10 

7448, Improvements in electromagnetic or eddy-current Stock. Red. 100 


r cent. Debenture Stock. Red. ............ 
Bromley (Kent) Electric Light and Power Oo., .......... 6 
—— a Der cent 1st Debenture Stock, Red. **........ 100 
Brompton and Kensington, Ordinary................- — 6 


brakes and electromagnetic clutches, David King 
Morris and George  Auslow Lister, The University, 


Birmiogham. —— 7 per cent. Preference ..................... 6 
7498. . in 5 . and telegraph Gauen 600 0 jog Pr» Ordinary, Nos. 1-60, 660 = 5 
cables. manuel Jensen, 321, Bi albora. London ——— Nos. 60, 001-8), 50ͥ ꝗꝙ0—ůÿ U 
(Date applied for under Patents Act, 1961, April 9, 1904, being Central settle I ni Ter inb Gar Deb. iid 100 
date of application in Denmark.) (Complete specification, ) E Pug eet 
7808. Improvements in telephone transmitters. Harry Merton SED T ity Undertaking, " (4 p.c. Oum, Pret., 1-40,000 5 
Gail, 18, Southampton-buildings, Ohancery-lane, London. — J, 001-0, 0 % nn oo 


4 
(Complete specification. ) Chelsea Electricity Suppl. 


| —— &4 per cent. Debent ure 100 
Olty of London, DM ve rr. GA — 10 
COMPLETE SPECIFICATIONS ACCEPTED. . C 
: ; per cent. 2nd Deb. Stk. Prov. Certa. (all 
To be published April 27, County of Padon Electric Supply, Ordinary 8 10 
6 per cent. Cum, Prei 10 
— F 
5213. Controlling electric motors. Geipel, Lange, and Mascord. 52 per cen FTF 
: Bd dsons’ Electricity Corporation, Ordinary, 1-50,000.. 
5814, Controlling electric motors. Geipel and Lange. I 6 per oent, 9 Pb n srarsorertn ae $ 
8693. Electric aro Iamps. Garz uwd Oo, Eisengiesserei und Tracta t. First Mort. Deb... f. , 1 N 5 
Maschinenfabriks Akt. Ges. (Date applied for under Inter- — cent. Debantare 3 e * 100 
national Convention, May 9, 1903.) Folkestone Electric 8 apply pi oe ro 1-10,000...... 5 
8694, Alternating-current aro lamps. Ganz und Oo, Eisen. | p... ePerieity Limited ] b, Stok, Red. „ 5 ae 
giesserei und Maschinenfabriks Akt.-Ges, (Date applied | Hove Electric Lighting, Limited, Ord., i. 15,000 .......... 6 
for under International Convention, July 24, 1903.) Isle of Wight Bic E and eer Lait p.c. pb, Bik Red. 100 
10836. Registering apparatus for gas, electricity, water, or | ent Cum Fre. I. 180,000 a.. . E 
other fluids. Henderson and Higgin. Kensington & rides Misc. rp ae , Ord., 181,000 5 
11077. Railway or tramway signaling systems. British | Kensington and Rnightebridge and Notting Hill, 4 Pee ID 
Thomson- Houston Oompsny, Limited. (General Electric erminster and Dist. Elec. Lighting and Traction, Pret, 10 
Company.) London Electric, . : 
11141. Winding of armatures of dynamo-electric machines. 452 Sent, los Mortgage Dobsabure Bock: weal 10 
Ker and Paterson, Oooper, and Oo., Limited. Metropol! Ordinary 7ͤöÄ;—q awa NES noe 
11156, Manufacture of electric oables. Beaver and Claremont. "De spon V Stock. ++ 100 
11363. Apparatus for use in the distribution of alternating — ar sat Mortgage De s Deben uie „„ 100 
current, Berry. Midland otrie ] Pona LE , && p c. lat Mort, Deb.. 100 
12213, Eleotrical timing devices for fire brigade competitions, | o ue 53 x Suppiy, Ordinar 5 : 
military drills, race moetings, and the like. Nichols | Notting Hill Electric nting EE NERE P QU NEN as 
and Brown . ——— 4 per cent .First » Debs Nos. 1-500 (Reg.) .. 100 
MEM Oxford Mlectrio, , 1-96 ana 4 -16,310.. . . — 
12467, Electrically-driven fans. Veritys, Limite], and Walker. ry ey Debenture Stock 00 
19741. Electric ignition apparatus for internal combustion | Royal Electrical Oom ird Montreal ii per cent, Firs 100 
motors. Du Oros. (Soc. Auom. des Aaciens Establisse- | gmithfleid Marketa Hlectrio io Buppiy, d. Ord, 112000.. 5 
ments Panhard et Levassor.) 4 per cent, Deben . ka kasas ca 100 
12840, Electrical train describer or indicator, Wells. South Metropolitan iociri Light end ieee ONT A 
13130. Electrically-heated gauffer moulds and other similar per cent. Cum. Pref. ........... PRESE UM 
apparatus. Boult. (Soc. Dubois et Emery.) == ee onn Mori De vesc tbxeneetensedias 100 
13173. Apparatus for providing air, light, and telephonic | ds, James’ * and P Pall Mali, Mall, Ordinary, 101.506,00 L 
communication for use at fires. Merryweather, ——— 7 per cent, Pref. h.. .. 3 
1905. Urban an p per oe 7 Oe, onda ES == = 


257. Electric aro lamp electrodes., British Thomson-Houston 
Oompany, Limited. (General Electric Company.) 

8474. Process for neutralising static electricity. Chapman. 

8939. Electric incandescence lamp fittings, Suter. 


Shaner 5 per cent. ulativ ve Preference, ee 


extminster, Ordinary .. 


Electric avi 
. cent. Cum. Pref., 1-260,007 ....— 6 


eooo „„ „eee eee „„ „„ 0889 „„ „ „ „ 6 6 6 0 


11111111111 11111111111 


E 


Name. m Last price, 


11/16-13/16 
12-13 P 


101-105 xd 


18-1 7/16 
1C5 108 xd 


134-144 


1165 cras 
6-51 x 


12- 15 
6-64 


- 91-6 
6 s 11/16-8 15/16 


xc aro E DT. 
COMPANIES' STOCK AND SHARE LIST. 55 din e Ord., 0 M E r4 
93 : per eene Gum. Pref Shared, l- 10, 000 .......... 180 vx 3 
r cen e Red.,1 IE 6655 TETET : 
gs . pido apo | aper ceni Red, Dob, Shook DG. 100 . 8600 
ec. ways., 
. Oras oo “x ipo | manas ir ene cam ral: Shares 130,590 oN d „ Ie iie 
lance Blecerical Oo., 5 epi Cum. Frer, M 1:70 v. : as mways, Ord., 1-25, 0 ............. his ‘ -114 xd 
Aron Blectricity Meter 125,000 I ux 7/16 1% Blackpool and Fleet wood Tramroad .......... va ewe - l an in 
British Insulated and Helsby Cable, Ord., 10,000 5 2  546xd Brisbane Tramway Invest. Lim. Ord., 17500 220. 6 — 1.14 
—— 6 per cent, Cum. Pret., 1-100,000 ........... esee i: 6 5 per cent, Cum. os. 1 75,000... . ........ 5. HH 
— — 44 per cen Mortgage Debentures —— ee ye — 101104 per cent. Deb. Stk., Red., Prov. Certa. 1 10 œ 939. 
British Thomson- Boas Oo., 44 per cent. 1st Mort. Deb. — British ( ig s . Railway Oo., Ord. Def. Ws "s ard 
ouse Elec. and Manur., 6 per cent. Pref. ü 5 per cent. Pref. ................-.— 10 — 10.1 
875,001-375, 5 226 „% 020088808008 E **00*90*94209 : 100 ap 9 E E Nos. N of £40 each 40 = 195.104 p o 
— Å cent. Mortgage Debenture Stock .......... : per cent. Vancouver Power Deb. ............ - 
Brush Etecurioal Engin „Nos. 1105,31 .. 2 Hi British Mlectric Traction Ord. d; 1-500,000 6 60,001-90,000 10 9.90 
— Non. Cum., 6 per cent, Pret. 9 * oo me ee ae eo 99 98 9 6 nn a = 14. —— t por cent, Om. Pi., 30 000 .. e *9 € ao an GO mS em 103-114 
ESI sek ZIT 100 — 92-95 t Porpatrial e Stock 100 .. 120.122 xd 
~ 45 per cent. 2nd Debenture Stock a a = amwa 100 . 70-82 I Pe emi Deb, Stock . 100 98-109 
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Name, "Mid Last price, Name. Aids Last price. 
8 8 | ; 8 £ 
Ashton, and Hyde Tramway, Ordinary _.... 10 18 
3 19308 Ayres snd Belgrano Tram. Ord., 1100, 000 6 = 33-4 Seni, per cent Oud. Pref. .... Ao BETON 7 24 . 10 œ 9A- t 
——— ,, 4,5 por conv, Om. Pf. ,1-40,000 .. uo asem 6 ba 5j Perth Blec. Tramways (W. A.) ö per cent. 1 Mrt. Deb. Sk. 100 — 105-1(8 
. 6 per cent, Om. Pf., 187. 60 8 970 Potteries Blectric Traction, Ordinary 50, 001-40, 00 l... 10 — 91-10 
3 percent. Deb. Stock, Red. .................. 100 .. 107-109 5 per cent. Cum. Pref, 1-20,000 10 10 
Prov. Oort., all aid 6565252 „ 6 „6 6 100 = 103-106 44 per cent. Debenture Btock ea es as reb ob e E 100 = 1 107 
Buenos Ayres Blectris Trams., Ld., aps Deb. Stk., Red. 100 P 97.89 south Lancashire Blectric Traction and Power Company 
Cilcutta Tramways, Limited, 1-102,268 ................ TAN. cae 84-83 £260,000 Ordinary — eee 1 1 
44 per cent. 1st Deb. Stock, Red. ...... . ꝗ . 100 .. 106-108 £101,133 6 per cent, Preference e.. 1 
Uspe Blecoric Tramways Nos. 1-480,000 ..............— 1 n 13-1 — £597,170 44 percent. Debenture Stock... 100 p. e. 100 pc. 
= per cont, 1st Mortgage Deb. 1.8, 00 (le f). 100 — 19 3b 
— r cent. ist Mortgage Deb., 1-5, em = l- — 
Olo mo Blectric Tramways and Lighting, 6percent. 1s 0 Electric Railway S. 
Mortgage Debenture Stock ge PRE oe TS 103-105 Central London, Ordinary 100 92-94 
Q ork Siectric [Tramways and Lighting Co. Ordinary .... 10 94-10 4 per cont, Pre... 100 ~ — 7010-105 
5 per conb. Oum, Prof, m as as me no co 10 » 11-12 ve $5 deferred 100 25 
— 4 percent. Debentures . 100 101.102 4 p.c. Deb. Stock (Prov. Script Certs., fully paid)..100 . 111-115 
D 1biin United Tramways (1896), Ord., Nos. 1-50, 000 10 . 154,14, Olby and South London, Consoli Ordinary... 100 2 — 4445 
——- 5 per cent. Pref., Nos, within 1-60,000 ..... 10 . 15,164 4 per cent. Debenture Stock e» no mo ao "s as cs ns m 100 = 109-111 
I aportal Tramways Ordinary . ae ne = ao no me ao aIIl . 18-19 T 95 T "BO oe we me om Z—— 100 œ 118-121 
(sie 1 hane 6c r 0 fFamwa san Li tin EG. * D ee 06680600868 08 68 24 8 6 0 OO 9 9 mn = 
daa. Peef., Nos. 30,001-60,000 S "d M Sin ieee = 24-34 4 per cenb. Mortgage Debentures, Red.,1-1,700.. — . 99-101 
— — 4 per cent, Debenture Stock .................. 100 = -80 Underground Electric Railways of London, 5 per cent, l 
Klddeermluster and District Lighting and Traction, Pref. 8 8-84 Profit-Sharing Secured Notes 993100 
U in UCalted Treys. (1901), 5 per cent. Oum. Pref. ...... 10 — 10-1 Waterloo and City, Ordinary w = = 100 92-94 
— 4 per cent. 1st Mt. Db. Stock, Red. 62 2 6 „ „„ „„ B 100 mE 99.1 
FFC e ARR TRES T INA | aatem pe fre 
M »tropo tan ec. Lrams., „eld. L] , -l, , . 1 . 8 =s «9 em me Gm — wm as as ae 
— — 5 percent. Cum. Pref. ,500,001-1,000,000 ... .... 1 1-1 1/16 aoe Fd ph la ad J. aS 100 = 101.408 
——— 44 per cent. Deb. Stock, R ee. 100 105-107 6 per cent. Cum. First Prei. = 124-134 
Milwaukee Electric Railand Light, 5 percent. 30-yr. Cons. —— 6 per cent, Cum. Second Pre. ak 2 10 . 11412 
Mort. Bonds, 1926, 1-5,500 and 7,001.8 000............ $ $ 106-110 —5 per cent. Nou. Cum. Third Pref. —.. CMM Nea 5. 54 63 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 31 per cent, Deb. Stock, Red. -n.n 100 | 100-102 
1908, WIV cern cece reer eter . ce ceca ceces cece 100 101-104 4 per cent. Deb. Stock, Red. "a ma ae mm me db de Mice 100 x 104-106 
— Sterling Wi per cent. Deb., 1922, 601-2,000........ 100 105-105 4 per cent. Prov. Cert. ............... MONROE oo — .. 1034-1055 
84,001-/8,000 .. (—-.9 Ib t access = i —— 6 per cent. Cum. Pref....................... eee 1 .. 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or 1 Accounts for past year. | 
week decrease, " "opm | 2 
Cine. à . Recelpta per | car 
Current 1 Total | Passengers | Car miles as- ar lle of | mile, 
Ending 1905 1904. | Week. year, 1904. 1905 Ending receipts carried. run. s'nger mile. track. | 
£ £ £ £ d. d. d. 
Aberdeen Corporation........ April 8 1,124 1,200 | — 82 5,516h| 194 | 194 May 3] 37,931 9,099,715 794,641 0˙98 |135:02| 1,970 | 6°14 
Ayr Corporation „ 8 5 2T) 73| + 60) 8 8 „ 15 14,160 5,201,586 556,049 103 | 10°11| 1,770 | 50 
Barking Corporation.......... » 1 48 aL | + 7 3% 1'53| — <= — * — =i ur * +s 
Birkennead Corporation ...... „ 91.9004 1.059 — 55 — 2555 234 | March 31 56,073 | 11,327,932 1,319,701 |1:158| 9°98) 2.3835 61 
Birmingham Corporation ....| ,, 8 352 819 | + 43 - " == e e E Ú "ws ws 
Birmingham.Tramways Co. - — 64 6} — EN — - 2 -= 2: — 
Blackburn Corporation a © 874 1.02 | — 428 — 21 23 „ 25 43,374 7,742,692 951,484 — |1094 — 4°59 
stackpool Corporation ap ies 412 1,445 | —1,053 174 174 „  91/211,168 6,169,121 784,443 1°52 | 10:8 — an 
Blackpool-Fleetwood Trams. & 244 651 | — 387 164 | 164 Dec. 31 32,021 2,253,984 600,757 | 3°34 |12:75|. 2,001 | 705 
Bolton Corporation .......... » 9| 1,820 1,810 |+ 10 — 8 8 March 31 94,151 | 19,895,436 | 2,188,030 |114 | 10°22] 3,766 5-89 
Bournemouth Corporation....| ,, 5 997 1,554 | — £67| + 2,830 | 1015 | 104 = zx MES dh EX a do ex 
Bradford Corporation .........Mar.25 3,959 5,520 19 431.355 77 41 — — "e" - — — t: 
Brighton Corporation ........ April 9 310 974 153 h ) 74 is Di — 10,432,508 | 1,031.928 1:00 | 10°10 Bs E 
Bristol Tramways Company... ,, 7 4,596 4,782 1,185 — 514 314 Dec. 31g 253,150 44,391,439 | 6,053,528 — - — — 
Burnley Corporation ........ » 8 Ile 7 + 155 — 1060 10 — = — * = La — ond 
Burton Corporation .......... » 9 321 355 — 62 — 814 — March 3lj 11,574 2,556,134 282,378 | 1:08 | 9°84| 1,570 | 7:57 
Oardiff Corporation .......... „ 8 1837 | 2,94 237 | - 14 — — — <A 5S — — E =; 
Carlisle Tramways Company.. ,, & 177 231 — 81 — 3281 — — Dec. 319 9,987 2,805,277 534,593 — 7°17 — — 
Central London Rallway...... UA 98 6 672 - 385| + 2,1614 E 6 „ 51/362,471 44,953,938 1,292,674a 1°87 | 64°87| 58,229 | 35°60 
Jity & South London Railway) „ 9| 2,803 2.822 — 18| - 2.5551 4| 63 „ 351/165,003a 19,069, 5190 — — — - 
Colchester Corporation 8 171 — — 7 3 - SA * 
Cork E. T. and L. Company ..| Mar. 50 417 290 -+ 20 — = » 319 25,657 6,355,323 919.676 1-00 695 | = 39 
Darwen Corporation.......... \pril / 298 252 +4 7°23) 7:23 March 310 12,541 2,360,735 254,279 | 1°25 | 11°65) 1,707 | 9°36 
Dover Corporation .......... Ó 177 216 69 45 44 „ 31 11,255 2.871, 332 280,901 09} | 963| 2,503 sh, 
8 A crees Ry... 3 B... i “a : + 0348 7 61 Dec. 519 6,233 588,905 107,163 |388 |14:09| 932 | 7°38 
Dublin U, T., electric cars.... April / 9,900 ,018 213 r 
Dablin 8. District, Electric ..| ,, 7| 812 | 918 10 — 7 | 46 „ 51g 154,643 — 5,429,356 | — | — — —h 
Duadee City Tramways ...... „ 5 826 861 35 ANM May 15 35,874 | 9,084,522 | 752,814 |093 |11:276| 1,680 | — 
Eas5 Ham Corporation ...... » 9 (JU 03329 | — 85 _ | 10777 | 1075 March 31 34,312 | 12,950,259 807,002 v':635 |10:2 — E 
Glasgow Corporation ........ „ 515.58 | 19,045 | 41,159) +34,087A| 145 123 | May 31g 656,572 | 177,179,549 14, 008,750 | 0-88 |11°25 | 5,489 b| 7-40@ 
Gloucester Corporation ...... i i 256 - - s 51 : AR = A pv] aci: ia b. 
Halifax Corporation.......... „ 8 2,098 5,00 545 33 50: March 51 68,283 | 16,322,054 | 1,387,885 1X0 117 2,069 8°77 
Huddersfield Corporation., 8 1,225 | 1,546 2 35 35 „ 31 65,545 | 11,893,287 | 1,632,000 |12 9°31; 1,875 | — 
Hull Corporation, E. 8........ » 8 2.09 2. 118 25 19 „ 91, 87,707 | 21,065,999 | 2,218,696 100 | 9:*49| 6,004 0 
(Lford Corporation - 103 € a L2 A 2 i ne = 
Ilkeston Corporation ........ N 116 185 70 — uae pa — € a = E M xe we 
Kirkcaldy Corporation ...... „ 9 41 — — — — — = = — = — > £ 
Leeds Corporation ...........| » 8| 5,976 6,185 L 89 | 8l „ 25 280,502 | 60,739,234 | 6,215,799 |110 |10:94| 3,407 | — 
Leicester Corporation ........| „ 8 1,954 -— — | 74 cid 24 ib pd Ë gl de S 
Liverpool Corporation „ 1) W955 9.975 | +1,022| + 5,701 | 103 10 Dec. 51g 551,484 113,057,234 (11,734,838 1:11 1073 5,160 | 698 
Liverpool Overhead Rafiway.. ,, 2 > 1.393 | 1,776 | — 227) - 1.024 657 — June 30 79,252 | 10,466,726 | 986,185@ 1°82 |19:30q| 5,110 | —a« 
London County Council......| „ 1 15.251 10,864 | +2,337 461 40 = = pes so bu e, ws — 
Lowestoft Corporation — — vs ins e eM — a M a zn 
Maidstone Corporation ; A 103 > — 2 = M 2. a a t — | = s 
Manchester Corporation...... 11982 12,127 — 145 1314 eA * ra = = = Z1 9 Ta 
Nelson Corporation .......... » 125 107 15 23 — March 31 5,200 1,420,759 171,132 | 8:3 647| — 
Newcastle-on-Tyne Corptn...| „ 3,625 5,794 183 = 12 584 „ 25 185,027 | 39,715,120 | 4,059,907 11 1094 4, 1115 
Newport (Mon.) Corporation. — n l 15 — d = S 54d e e 
Oldham Corporation ...... „ 9| 1498 1.188 + 265 + 695 343 s S2 N ES em 
Portsmouth Corporatlon...... „ .8| 1,606 | 2,462 — 852 29 29 51, 91,448 | 18,204,426 | 1,828,193 | 1:16 |12:39| — 
Reading Corporation « Iar. 50 062 869 B > i — — — ; 
Kochdale Corporation Apri 137 128 | + 999 44 44 519 5,416 925,28 127,456 | 1:58 |1027| — | 766 
Rotherham Corporation., 0) 22 9i9 |— 18. = "3 » 2),968 | 4,914,479 925,840 | 1°02 |9:570| 2,947 | 6:68 
Salford Corporation .......... » 10) 5,865 3,771 + 9i — — € — ES d * — T = 
Scarborough Tramways Co. „ : (9 a n | EC = " i = — — = — E 
Sheffield Corporation... .. .. "EE C VR ee m ET as „ 25g 216,309 | 56,812,049 | 4,926,085 0-904 10-428 7,510 | 7-0 
Southampton Corporation.. > 4 ELM dr, 11 1 » 51 55,874 | 9,084,522 | 752,814 (0:946 11:436| 3,760 | — 
Southend-on-Sea Corporation..| ,, 9 266 t 38 — 122 61 a p - xe ds 2d ae 2d M ai: 
Stockport Corporation .|Mar. 3! 787 J! | + 8.811 113 = ‘ = "i t= ee *u X 
Sunderland Corporation...) , 20 1,144 | 1,064 QE ans 1951 18:48 „ 31 62,506 | 14,848,958 | 1,455.465 |101 |1046| — | 64e 
Swindon Corporation ........ April ) 195 — -— r a s = x ze ED 
Wallasey U. P. C. .. -- € 971 89 — 117 10 10:5 , 31 35,863 | 6,564,493 757,688 | 1:28 |11:56| 4,10 | 739 
Warrington Corporation...... b 519 552 E 73 2 : 2 = e a NS 
West Ham Corporation ...... 5» 6| 1,18) 7 ＋ 380 852 — E el 8 cendi asd il a 
Wolverhampton Corporation. , 8 722 105 T. m m „ 510 20,878 | 4,263,066 417,535 — [12006 - = 
— ) | 
* inciudes maintenance of permanent way and ah bet of profits paid to the tramway companies for term of unexpired lease. à Train mile. 
mile of single track. 9 Include rall and team. d Including pitted actly f Including one section of horse teraction. R 
Eo Only eight months—expenditure includes large special 1 sine tea | ote A Hal-year’s fgures, 
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NOTES. 


The Institution.— We have received a copy of the 
Institution Journal, dated April, which contains the 
following papers, with discussions: The Combination of 
Dust Destructors and Electricity Works Economically 
Considered,” by W. P. Adams; Fuel Economy in Steam- 
Power Plante,” by W. H. Booth and J. B. Kershaw; 
“Compensated Alternate-Current Generators,” by Miles 
Walker (Manchester); ''High-Tension Switchgear,” by 
L. Andrews (Manchester); " Armature Reaction in Alter- 
natore," by J. B Henderson and J. S. Nicholson (Glasgow); 
"Condensing Arrangements in Central Stations," by J. D. 
Bailie (Leeds); and “The Magnetic Properties of some 
Alloys of Iron and Silicon,” by Thos. Baker. 

Pyrotechnios.—During the thunderstorm on Sunday 
afternoon St. Mathias's Church, Richmond-hill, was severely 
damaged by what is described as a fireball. Following a 
vivid flash of lightning, there descended from the clouds, 
according to several spectators, a huge ball of fire, which 
exploded with a loud report near the church steeple. A 
hole was torn in the roof, through which a brilliant glare 
appeared, while outside pedestrians are reported to have 
been almost thrown to the ground. The church is illumi- 
nated by electricity, and the glass doors of the switch. 
boards were blown outwards and broken to pieces. On 
examination it was found that several of the electric light 
wires had fused. The Lightning Research Committee 
should be able to get some useful data from this occurrence 
as to ball lightning. | 

Eddy.Current Brakes.—A paper on “The Eddy- 
Current Brake for Motor Testing" was presented at a 
meeting last week of the Birmingham Local Section by 
Messrs. D. K. Morris and G. A. Lister. The authors 
pointed out that the eddy-current brake had many advan- 
tages over the band or rope brake for motor teating. 
Among these were sensitiveness, combined with convenience 
of adjustment to exact balance, uniformity of load and con- 
atancy after final temperature conditions have been reached. 
The heat produced ia the energy-absorbing element ie not 
conducted to the bearings. The brake also gives a retarding 
torque only. The brake was described in detail, and, in 
conclusion, the authors claimed that, besides being the moat 
convenient and compact for ordinary motor testing, it 
compared favourably, when correctly designed, with 
mechanival water-cooled brakes on all points except that 
of initial cost. | 

The American Institute —The nominoe for the 
presidency of the American Institute of Electrical Engi- 
neers is Dr. Schuyler Skaats Wheeler, who was born at 
New York in 1860. He was educated at Columbia 
University, and his early experience in the electrical field 
was in the direction of electric lighting and central-station 
work. In 1886 he went into the manufacturing field, first 
as electrician to the Herzog Teleseme Company, subsequently 
becoming connected with the C. and C. Electric Motor 
Company. Mr. F. B. Crocker was associated with the 
latter concern, but after a time the two severed their con- 
nection with that company, and organised the Crocker- 
Wheeler Company. Dr. Wheeler has had a varied expe- 
rience of electrical matters, and as he is credited with a 
true engineering mind, as well as great executive and 
business ability, his election is regarded as practically 
certain. 

The Telephone Transfer.—A discussion arose in the 
House of Commons on Tuesday evening with reference to 
the constitution of the Select Committee which is to con- 
sider the agreement between the Postmaster-General and 
the National Telephone Company, Lord Stanley, replying 


to a question, stated that he hoped the matter would be 
treated as non-controversial, and that the motion to 
appoint the committee would be agreed to as soon as 
possible. Certain objections as to the constitution of the 
committee had been made, and these objections had 
been met, so he did not think it necessary to appoint a day 
for debating the subject in the House. In reply to another 
question, his lordship added that what he had promised 
was that the House should have an opportunity of con- 
sidering the agreement before it became effective, and he 
thought that Parliament would be in a more favourable 
position to arrive at a conclusion if they had the report of 
a Select Committee before them. 


Obituary.—Mr. John Verity, who died at Hailey, 
Oxon, on the 6th inst., at the age of 41, took a prominent 
part in the development of electrical industry in this 
country. In the early days he turned his attention to 
adapting electric light to domestic use. Joining hands 
with Mr. Edison, whose personal friendship he enjoyed, his 
efforts culminated in the great display of incandescent 
lighting at the Crystal Palace Exhibition of 1882, which 
did so much to popularise electric lighting in this country. 
In conjunction with the late Sir James Pender and Sir 
George Elliot he founded the Metropolitan Electric Supply 
Company, which came into such prominence in connection 
with the proceedings of the St. Marylebone Borough 
Council's electric lighting scheme. Aschairman of Verity’s, 
Limited, he was a large employer of labour in Birmingham 
and Manchester. Mr. Verity was high sheriff for the county 
of London in 1901, and was a justice of the peace for the 
county of Warwick. He married in 1897 the eldeat 
daughter of Mr. Henry Lubbock, of Newberries, Herts, 
who, with four children, survive him. 


Electro-Therapeutics.—An inquest was held on 
Saturday last upon the Hon. Mrs. Monck, who met her 
death at Chariog Cross Hospital while under electrical 
treatment. It is tolerably clear from the medical evidence 
that this was entirely a coincidence, and that death was in 
no wise attributable to the treatment. Deceased was 
suffering from gout in the arm and underwent several 
electric light baths, These, apparently, did not have much 
effect, so she wae treated with high-frequency current, 
which she thought was beneficial. On the last occasion 
that deceased was under this treatment the physician 
observed perspiration break out on the patient's face and 
immediately stopped the current. Death occurred shortly 
alterwards. A post-mortem examination showed that 
deceased was suffering from Bright's disease, death being 
due to ruptare of a cerebral artery. Two physicians 
corroborated the hospital surgeon's view that death occurred 
quite irrespective of the electrical treatment, and an 
ordinary verdict was returned. It is as well that the 
Press has given due publicity to the medical evidence, as 
a section of the community are apt to be prejudiced against 
electricity through coincidences of this kind. Even the 
coroner, though he had no difficulty, after the evidence, 
in accepting an open verdict, appeared inclined at first to 
regard electricity as some kind of occalt medium. 


Trolley Contact Spring.—The Illinois Circuit Court 
recently gave ite decision in the case of the General Electric 
Company v. the Morgan Gardner Electric Company. The 
plaintiffs are the proprietors of the Anderson patent, 
No. 412,155, for a trolley contact spring, the validity of 
which has been vindicated in preceding suite. The 
particular feature alleged to be infringed was that covered 
by Claim 8 of the patent, which calls for the combination 
of a trolley frame and wheel with metallic conducting 
brushes between the hubs of the wheel and the frame 
The specification provides for brushes connected at their 
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base with the cross bar of the trolley frame at each side. 
The first diagram in the specification shows the brush con- 
nected at its base with the inside of the cross bar ; the third 
diagram shows the brushes carried through the frame, so 
that the base of the brush rests on the outside of the frame. 
The defendants’ device is identical with that of the plaintiff s 
patent, except that the base of the brush spring is made 
fast to the outside of the frame in a countersunk channel, 
and then carried inside the frame and extended to its 
position between the end of the hub and the frame. It 
will be noted that the claim does not attempt to restrict 
the manner of resting the brush spring. It only provides 
that the combination shall operate substantially as described. 
The defendants’ device operates in a substantially similar 
manner. The Court decided that defendants’ device was a 
palpable infringement, and therefore gave judgment for the 
plaintiffs, 

A New Society.—For some considerable time past 
there has been a strong feeling on the part of the electrical 
engineers in the Post Office service that the great develop- 
ments in every branch of telegraph and telepbone engi 


neering, and the increasing responsibilities of their position, 


justified the formation of an organisation which would 
enable them, by the exchange of opinions on matters of 
interest, to keep abreast of the rapid progress in various 
directions, and also to remain in touch with their colleagues, 
scattered, as they are, over the whole of the British Isles. 
A conference, attended by over 100 engineers, including 
the majority of the officers stationed within the metro- 
politan area, and also delegates from England, Wales, 
Scotland, and Ireland (the latter representing a staff of 
more than 200 engineers), was held in London on the 8th 
inst., when after a lengthy discussion it was unanimously 
resolved to form an organisation under the title of The 
Society of Post Office Engineers.” It was decided that the 
administration of the affairs of the society should be vested 
in the hands of a president, vice-president, treasurer, 
secretary, and a council of eight members. The following 
election of officers took place: president, Mr. D. H. 
Kennedy (London); vice-president, Mr. P. Jarvis 
(Sunderland); treasurer, Mr. J. M. Crawford (London); 
secretary, Mr. J. W. Atkinson (London). Arrangements 
were made for the election of the council at an early date, 
and a sub-committee, comprising the officers and five other 
engineers, was appointed to draft the rules of the society 
on lines indicated by the conference. It is anticipated that 
by means of lectures and papers the society will materially 
promote the interests of its members. 


New Publications.—We have received the April 
number of the Electric Club Journal (Pittsburg), which con- 
tains articles on “Single-Phase Line Construction,” by 
Theodore Varney "; “ Electro-Poeumatic System of Train 
Control,” by P. C. McNulty, jun., How to Remember the 
Wire Table,” by Chas. F. Scott; Protective Apparatus, 
by N. J. Neall; Engineering Shorthand,” by Geo. A. 
Wardlaw ; One Side of Construction Work," by W. H. 
Rumpp ; a continuation of the series on Factory Testing of 
Electrical Machinery," by R. E Workman; and “ Taping,” 
by C. Stephens. There is also an address delivered at the 
annual banquet of the Westinghouse apprentices by Mr. 
D. O. Hales, an apprentice from New Zealand. Mr. Hales, 
who has spent some years in an American workshop, con- 
trasts the apprenticeship system of that country with that 
obtaining in Eogland. On applying to an English electrical 
firm he was informed that they would take him for a three 
years’ course in return for a premium of £300. In the 
States a large company not only provided him with the 
course without premium, but paid him while doing 80. 
Mr. Hales thus summarised the advantages of the Westing- 
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house apprenticeship course: “First, I have had the 
chance of being a unit in a great organisation, and of 
observing some of the details of that organisation ; second, 
I have come into personal contact with men who have dis- 
tinguished themselves in engineering and scientific work ; 
and I have worked with the working-man as a working- 
man.” Mr. Hales considers the last of these a great factor, 
as when the apprentice becomes an engineer or manager 
he will be able to understand his men’s character and 
environment much better. 


Motor Controllers. — The [Illinois Circuit Court 
recently gave its decision in the case of the Thomson- 
Houston Company v. the Morgan-Gardner Electric Company. 
Patent No. 393,323, granted in 1888 to George Herbert 
Condict for a system of control for electric railway motors, 
vests in the plaintiffs, who alleged that Claims 10, 21, 22, 
27, 29, and 31 had been infringed. Claim 10 calls fora 
reversing switch, arranged in the same case with the 
controlling switch and combined with a locking device 
which is operated by the controlling switch so that when 
current is flowing through the motors the reversing switch 
cannot be moved," but which can be moved when the 
current is substantially cut off, and which is operated 
simultaneously with the controlling switch and by the same 
handle. Claims 21 to 31 relate to a controller wherein 
“the regulation of the introduction of electric current to 
motors is effected by means of the combined use of both the 
rheostatic or dead resistance coils and live resistance coils, 
so adjusted as to avoid the loss of energy and the danger 
arising from sparking or short-circuiting during changes of 
Circuit connection, and also by means of placing the 
manipulation of the current under the control of one handle 
or its equivalent device.” The validity of the patent had 
been sustained in previous suits. Defendants not only 
denied infringement, but contended that the plaintiffs had 
been guilty of laches and were seeking to destroy com- 
petition. The defendants’ device consisted of a controller 
and reverser in one case, governed by a single handle. The 
motors are protected from injury during change of carrent 
by the introduction of auxiliary resistance, and dead 
resistance and live resistance coils are used in combination. 
The Court held that any difference between the devices of 
the two parties was merely one of detail, the principle 
being substantially the same in both cases. The questions 
of laches and monopoly could not properly be raised in the 
suit. Plaintiffs would be granted the interim injunction 
asked for. | 


Electrically-Heated Carbon Tabo Furnaces.—At 
the Faraday Society last week Messrs. R. S. Hutton and W. H. 
Patterson eontributed a paper on this subject. The authors 
observed that this type of furnace seemed to be the most 
readily available for the very highest temperatures, and 
they had been able to get satisfactory results with a very 
simple type of construction. The important points to 
bear in mind are the end connections (which must be kept 
cool) protection of the tube from contact with air, ard 
heat insulation. Two types of furnace were described as 
follows: Graphite tube furnace: this is bored from a solid 
rod of Acheson graphite and screwed into graphite plates 
which form the end connections, the latter being clamped 
to copper holders. The central thinner portion of the tube 
is surrounded with carborundum or other heat insulator, 
and the material to be heated is placed in small carbon 
boats. In a 1:5cm. tube (internal), 320 amperes at 9 6 volts 
melt platinum in 164 minutes. Agglomerated carbon tube 
furnaces : these are more suitable than the former type when 
much experimental work has to be done, and the tubes can 
be readily obtained. Theends of the tubes (which are too hard 
to be worked) are coppered electrolytically and soldered to 
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copper tube extensions, provided with water-jackets to 
keep the joint cool. Into these the current is led by 
copper clamps, and glass tabes for the passage of gases, 
etc., are connected by means of rubber stoppers. Car- 
borundum kept in place with an external asbestos tube serves 
as the jacketing material, as before. Tube furnaces up to 
67mm. internal diameter have been successfully made. It 
is hoped to use these in a vertical position, so that large 
crucibles may thereby be heated. In such a tube 850 
amperes at 13 volts melt nickel in 12 minutes and platinum 
in 204 minutes. In a special tube furnace for experiments 
in atmospheres of pure gases (free from carbon monoxide), 
the furnace proper is surrounded by an outer jacketed 
carbon tube, also provided with water-cooled copper exten- 
sions, and the joint between the two is gas-tight. Hydrogen 
is passed through the space between the tubes. In a later 
paper full details as to current and temperature measure- 
ments will be published. 


Au Electrical Rolling Road.— After some three 
years of experiment, an electrically-driven “ rolling road” 
has been put into operation at Cleveland, Ohio, for the 
purpose of conveying loaded wagons up a steep incline. 
The road consists of a moving platform, 8ft. wide, which 
revolves around sheaves at either end. Its length is 420ft., 
and the elevation attained is 65ft. The promoters selected 
this as the most difficult site in order to thoroughly test the 
device. Four 40-h.p. compound-wound motors, operating 
under a single controller, are used to work the mechanism. 
It was essential that the motors should act in complete 
unison, as a slight variation in starting or stopping 
them, or in the speed, would be liable to distort the 
platform. The motors, which are arranged one at 
each end, with the other two between equidistant to 
each other, revolve at 850 revolutions per minute, 
and are provided with a 17 to 1 reduction gear. Each 
carries a sprocket chain 36ft. long, running over wheels 
at each end, and these in turn engage a large chain 
running the entire length of the platform. This is accom- 
plished by placing teeth on the outer side of the motor chains, 
which engage the endless chain both above and below, so 
evenning up the pressure on the platform. The endless 
chain is placed in the middle of the belt, so that the 
power exerted is distributed evenly. The small chains, 
by engaging above and below at the same time, actuate a 


large portion of the entire length of the platform con- 


tinually. Owing to the great weight of the platform— 
106 tons—it was at first thought that it would be almost 
impossible to operate it, but when it is considered that 
the returning half is descending the grade underneath 
the ascending half, it will be seen that the power 
required is only that needed to overcome friction and to 
raise the wagons. The motors may be worked in series or 
parallel, and are operated similarly to street car motore. The 
' road," which is described in the Western Electrician, is not 
kept in continual motion, as it is necessary to stop it for the 
vehicles to be driven on and off. It has been found that 
the contrivance is of great value in economising time in the 
district served. In view of the frequent stopping and 
starting of the roadway, we doubt if it has much advan- 
tage over an electric lift. 


Arc Lamp Improvements.—An interesting dis- 
cussion took place at a recent Chicago meeting of the 
American Institute of Electrical Engineers as the result of a 
paper by Mr. George A. Eastman upon numerous tests 
made by him to determine the most suitable size of carbons 
to be used with arc lamps of 5 and 3:5 amperes capacity. 
The author’s tests have served to emphasise the conclusion 
that smaller carbons than are now common should be used. 
Mr, Eastman favours „ĉin. carbons for lamps of five amperes 
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and less. By the use of such carbons, as compared with 
jin. carbons, he found that the efficiency is increased in the 
five-ampere lamp from 2 5 watts per mean spherical candle- 
power to 18 watts, while on the 35:5ampere lamp such 
a reduction increases the efficiency from 5:4 watts with the 
zin. carbons to 2:2 watts with the rein. carbons. With the 
smaller carbons it is impossible for the crater to wander 
from one side of the lamp to the other, as it does in the 
ordinary enelosed arc, due to the fact that there is not room 
on the carbon tips for much wandering at the crater. This 
makes the light of the smaller carbons very much steadier. 
In the ordinary arc lamp the light at any given point varies 
between maximum and minimum values in the ratio of at 
least 1 to 5, because of the wandering of the arc between 
the blunt carbon ends. Another important gain by the 
use of smaller carbons is in the colour of the arc. The 
light is much nearer the sunlight in quality with the smaller 
than with the larger carbons, because with the latter the 
arc has a violet tint. The author found that any outlay 
occasioned by increased cost of trimming or higher 
price of the smaller carbons was more than counterbalanced 
by their higher efficiency. Mr. V. R. Lansingh described 
recent attempts to correct the natural distribution of light 
around an arc lamp so as to better adapt it to street- 
lighting where it is desired that the greatest amount of 
light shall be thrown about 15deg. below the horizontal, 
instead of 40deg. as in the ordinary direct-current arc lamp. 
He had found that the best combination of clear and opal 
globes for outdoor lighting was provided by an opal inner 
and a clear outer globe. As far as the ordinary types of 
globes were concerned, tbe illumination at great distances 
away from the arc, as in street-lighting, was much better 
with this combination than with clear inner and outer 
globes. The best results were obtained with a new type of 
Holophane bell shade of rather peculiar design. 


Accumulator Plates. — A type of accumulator 
termed the Unit” has been designed by the National 
Battery Company, of Buffalo, N.Y., having for its object the 
prevention of abnormal chemical deposits on the positive plate. 


Unit accumulator, which is described in the /Vestern Elec- 
trician, is specially designed for high charge and discharge 
rates, combining long life and high efficiency, and is con- 
structed in such a way that the units are firmly attached to 
arigid frame, thus insuring full contact between the two 
during the entire life of the plate. Both sides of the 
accumulator are uniform, and in addition its mechanical 
structure is strong, holding the active material closely to it. 
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The accompanying illustration shows one of the plates. 


Sufficient space is left on all sides of the unit to allow for 
the natural growth of the plate. This does away with 
In the construction of the positive plate no 
attempt has been made to prevent the natural growth of 


buckling, 


the active material portions. The units, or active portions, 


are hung in a rigid lead frame, with ample space at the 
bottom and at the two sides of each unit to allow for 
expansion without straining or distorting the supporting 
frame. The pasted type of negative has been adopted, and 
à grid developed in which the natural molecular shrinkage 
of the active material has been provided for and utilised 
so that the contact is maintained as the shrinkage pro- 
gresses, owing to the fact that the active material enclosed 
in the contact portions is drawn more tightly around the 


gtid projections or pins. A negative plate which loses its 
contact by shrinkage will cease to give its full capacity as 
this physical change takes place. 


Electromagnetic Cintch.—A new type of electro- 


magnetic clutch for machine-tool drive has been devised by 


the Williams Electric Machine Company, of Akron, Ohio, 


of which a description appears in the Western Elec. 
irician. The mechanism operates on the principle of 
clamped by 
magnetic action induced by the energising coil con- 
centric with the shaft, as shown in the accompanying 


the friction disc, the disc being 


diagram. The magnet coil is energised through the con- 
tact slip:rings, and is enclosed in an oil and waterproof 
case, so that the clutches can be run in oil if required. 
Interleaved driving discs are mounted through their respec- 
tive key lugs—one-half on the driving member, B, and 
one-half on the driven member, A. As the driving discs 
are loosely fitted to these key lugs, the armature, D, when 
magnetised by the action of the coil, slides on the hub, B, 
and presses against the driving dises and brings their 
surfaces into close contact. This action also reduces the 
reluctanceof the magnetic circuit, and automaticall y increases 
the disc clamping effect, which in turn increases the trans- 
mitting power of the clutch, The multiple interleaved 
dises introduce into the magnetic circuit a number of 
minute air-gaps in series. On cutting off the current from 
the energising coil the release of the clamping effect on the 
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discs causes these air-gaps to open, and the rotative action 
of the discs on the driving member accentuating this con- 
dition, the objectionable residual effect is entirely overcome. 
The gripping power of the clatch may be increased to prac- 
tically any point desired by simply decreasing the resistance 
in series with the magnet coil, and thereby allowing more 
current to flow through it. The current needed to energise 
the magnet coil is quite small. 


Electric Railway Tests.—The work of the St. Louis 
Electric Railway Test Commission is approaching com- 
pletion, tests having been carried out respecting the alter- 
nating-current losses in rails, the efficiency of various 
methods of braking and accelerating both city and inter- 
urban cars, the energy consumption in cars with different 
kinds of service, and the resistance offered by the air to 
the motion of cars at high speeds. A festure of iaterest 
is provided by the special dynamometer car designed for 
the purpose of measuring directly the head and rear ai- 
pressures and the side and roof resistances of car bodier. 
An ordinary car body is located upon a flat steel car frame 
by means of rails screwed to the floor of the frame, enabling 
the car body to move freely along same. A special steel 
vestibule and a standard vestibule are provided with this 
car. Under the side sills of the dynamometer body are 
mounted eight Chapman double-ball bearings, and these 
carry four axles of 5 fin. diameter, 9ft. long. Upon the 
axles are specially chilled wheels 12in. in diameter with 
ground treads. The rails are also ground where they 
come into contact with the wheels. By this method of 
mounting there is, for practical purposes, no friction 
between the body and the flat car floor. The body is 
restrained from excessive motion by various effoctive safety 
devices. The pressure of the air upon the body is measured 
by means of scale beams, which are supplied with dash-pots, 
and the weighing mechanism consists of the regular beam 
with weights and poise. A spring balance with dial is 
employed to render easier the manipulation of the machine. 
For the purpose of separating the head and rear resistances 
from the total the vestibule is independent of the body, 
but is carried therefrom by means of a link suspension. 
In order to guide the vestibule and to transmit the pressure 
to the weighing device, a steel-trussed oak frame, attached 
to the vestibule, projects into the car a distance of 8ft., 
and is guided on all sides by small Chapman bearings. To ) 
secure stability of the vestibule and body, each of these is 
held against the scales by counterweights, the forces of 
which are transmitted through bell cranks and levers, all 
equipped with knife-edged contacts. In order to gain 
exact results two independent plans are employed. The 
test track, over 25,000ft. in length, is divided into sections 
of 1,000fc. each. The instant of passing each section is 
indicated on the graphical record of a General Electric 
ammeter, which is also used for the current record. This 
ammeter records upon a strip of paper at regular intervale 
of five seconds each. Upon this record is superimposed 
the time of passing each of the sections, this being accom- 
plished by closing a switch for an instant as each of the 
sections are passed. Thus the time of passing through a 
section is accurately recorded. The second speed device 
consists of a small dynamo carried upon the truck frame 
and geared to thecar axle. It has permanently magnetised 
field poles, but these also carry exciting coils, through 
which the field current of the recording ammeter is also 
passed. The E M.F. generated by the dynamo is read upon 
a specially arranged voltmeter, the readings being directly 
proportional to the speed. The tests will continue until 
sufficient data are available to determine the air resistance 
to the motion with different shapes of car front at all speeds 
up to 70 miles an hour. 
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The Tantalum Lamp.—Some tests on tantalum 
lamps are described in the Electrical World of New York 
by Mesers. A. E. Kennelly and S. E. Whiting. Ten lamps 
were obtained from Messrs. Siemens and Halske, all of 
which had frosted globes, and were understood to be of 
110 volte and 22 c.p. Figs. 1 and 2 indicate the behaviour 
of one of these lamps in regard to resistance, current, power, 
luminous intensity, luminous efficiency, and specific con- 
sumption. The corresponding data are indicated also, in 
dotted lines, for an Edison carbon-filament lamp nominally 
of 120 volts, 16 co p, and 31 watts per candle, in a frosted 
globe. This particular lamp was taken at random from a 
number of similar lamps which had been in service about 
50 hours. The tantalum filament had an initial resistance 
of about 55 ohms at the normal room temperature and 
lowest voltage. It rose rapidly at first, and afterwards 
more slowly as the terminal voltage increased. The highest 
resistance observed was 516 8 ohms at 143'3 volts. The 
resis;ance was still rising at this point, as shown by the 
curve. Whereas, therefore, the carbon filament falls, 
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under operation, to about half its cold resistance, the 
tantalum filament rises, under operation, to about 54 times 
ita cold resistance. On thie account the initial rush 
of energy into the tantalum filament must be about 
10 times as great as in the carbon filament. The time 
allowed for the tantalum filament to reach its working 
temperature ie, by inference, materially less than for the 
carbon filament. It would be interesting to investigate, 
from this standpoint, the possible influence of frequent 
turning on and off upon the lifetime of the tantalum 
filament. Under operative conditions the carbon filament 
has sensibly constant resistance for the working range of 
voltages. The tantalum filament increases in resistance 
about one-fifth of 1 per cent. per volt increase of terminal 
pressure, in the neighbourhood of its normal working 
voltage. On this account, a given percentage increare of 
voltage on the tantalum lamp will not produce the full 
corresponding increase in current strength. Thus, an 
increase of terminal voltage of 5 per cent. would increase 
the current only about 3} per cent. Such a property is 
valuable, since it tends to regulate automatically the 
current strength passing through the lamp under variations 
of line voltage. The effect in these tantalum filaments is 
not, however, very marked at their normal working point, 


and not so great as the curve shows it would be at a 
much lower pressure, say at 20 volts. Here an 
increase in voltage of 5 per cent. would cause an 
increase in current of only 23 per cent. The 
curve of current strength in the carbon filament is 
not far from a straight line through the origin. The corre- 
sponding curve in the tantalum filament starts rapidly, but 
droops considerably owing to the increase of resistance. 
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The slope of the currert is greater finally in the carbon 
filament than in the tantalum by about one-third. This is 
due to the self-regulating property referred to under resist- 
ance, The tantalum lamp became appreciably luminous 
at a terminal E.M F. of 9:5 volts, or about 9 per cent. of 
its normal working voltage. The carbon filament became 
luminous at 24 volts, or about 20 per cent. of its normal 
voltage. The curves of Fig. 2 show that the horizontal 
candle-power of the tantalum lamp is markedly greater 
than that of the carbon lamp. The luminous efficiency, or 
candles per watt, of the tantalum lamp is also markedly 
greater than that of the carbon lamp tested, frosted globes 
being ueed in each case. Thus at 110 volts the tantalum 
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lamp consumed 2:2 watts per candle, while at 120 volts, 
the normal for the carbon lamp, the latter consumed 4'3 
watts per candle. The normal efficiency of the frosted 
tantalum lamp was, therefore, nearly double that of the 
frosted carbon lamp. No information is at present avail- 
able as to the relative lives of the two types, but it will be 
seen that the general results greatly favour the now lamp. 
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ARMATURE WINDINGS OF THE CLOSED-CIRCUIT 
TYPE. 


BY WM. CRAMP. 
(Concluded from page 511.) 

CLosED-CiRCUIT WINDINGS FOR ALTERNATORS, 
General Connections. 

It is immediately apparent that if a bipolar 
Gramme ring be tapped at two points at opposite 
extremities of a diameter, and the tappings be con- 
nected each to a separate slip-ring, that a single- 
phase alternating current may be taken from the 
slip-rings. Similarly, if two more tappings at right 
angles to the first two be connected to two more 
rings, another single-phase current differing in phase 
a quarter period from the former may be collected. 
In this way a two-phase armature is obtained. 

Three tappings at 120 deg. connected to three slip- 
rings will give a three-phase current, and generally 
360 deg. 


n tappings on the winding apart are 
H 
necessary for an »-phase current. 
This is the foundation of all rotarv converters 


which usually have the armature winding connected 
down on one side to a commutator, and on the other 
to the requisite number of slip-rings. 

The principle just explained may be applied to all 
those windings which have already been discussed 
for direct-current machines. In the general case of 
multiple-circuit windings, we have only to reckon the 
distance from the centre of one north pole to the 
centre of the next as 360 deg. and apply the rule 
given above. Of course, each slip-ring in this case 
will have one connection to the winding per pair of 
poles, so that the armature remains multiple-circutt 
from the point of view of the «//ernafor, just as much 
as for the direct-current machine. 

Similarly, a double or, generally, a multiple winding 
on a multiple-circuit armature may be tapped to vield 
an alternate current. I /upprng must be made to each 
slip-ring for cach winding per patr of poles. It is 
not uncommon to make these slip-ring connections to 
the commutator instead of to the actual coil, but the 
principle is the same. Sometimes it is not possible 
to give to each phase exactly the same number of 
inductors; but it is disadvantageous to do otherwise. 
Fig. 13, for instance, which has 62 inductors, would 
be very difficult to connect to three slip-rings; each 
ring would have to be connected to four points on 
the armature since it is four-pole and double-wound, 
and these connections should be regularly spaced; 
but in that part of the armature lying between a 
pair of north poles there are only 154 inductors in 
each winding, consequently we should have either to 
make a connection. to the centre of the inductor, 
which is practically impossible, or have the three 
phases slightly out of balance. Fig. 11, for similar 
reasons, is difficult for three-phase, but easy enough 
for two-phase connections. 

It will b» remembered that Fi. 11 is the drum 
winding developed trom the ring of Fig. 10. If, then, 
we arrange for the slip-rings in Fig. 10, we can 
transfer the connections afterwards to Fig. 11. Con- 
sidering one phase alone, it is obvious that when 
the alternating electromotive force is a maximum, 
the connection to the slip-ring must be made to 
the section. under the brush. Consequently for the 
first slip-ring of one phase we shall need connections 
to the pair of spirals C! and D, and to those diametri- 


cally opposite, E and F; and for the other ring of the 
same phase we shall need connections to G and H 
and K and L. So that for a single-phase current 
alone we require eight connections, four to each slip- 
ring. Of course, had there been a single winding and 
a four- pole multiple-circuit machine, four connections 
per phase (two per slip-ring) would have sufficed, 
Passing to the connections for the other phase, it 
is clear that these must be made midway between the 
connections of the first pair of slip-rings ; so that to 
one ring of the second phase will be joined A! and B, 
M and N, to the second ring of the same phase P and 
Q, R and S. These tappings might easily have been 
made from the commutator. 

In the corresponding drum by. 
selecting such an inductor as A (Fig. 11) to repre— 
sent A in Fig. 10, and we remember that one spiral ot 
the ring armature is represented by two inductors on 
the drum, so that we simply have to count round from 
A; and where connections have been decided upon 
for the ring, there will they be marked on the drum 
Assuming that the shp-rings are to be put at the 
opposite end of the armature to the commutator, we 
obtain C! and D, E and F, for the connections to one 
ring, and G and H, K and L, for the other ring of 
the same phase. The letters A! and B, P and Q, 
R and S, E and F, correspond to the same letters in 
Fig. 10. 

Since there are in all four equally spaced slip-rings, 
and to each ring there are four connections in pairs, 
it follows that having chosen any two neighbouring 
inductors not in the same winding for the first two 
connections, the correct places for the others are 
spaced with a number-pitch of 8 reckoned continually 
forward. 

We then vet this rule for connecting slip-rings to a 
multiple-cireuit drum. 

If » be the number of rings, 20 the total number of 
inductors, ma the number of windings, p the number 
of poles, choose any m neighbouring inductors, one 
in each winding, to be connected to the first ring. 
Then the other connections to that ring are taken 


we commence 


4 


. . . 20 ,. 
with a number-pitch of ~~ from these. 
The connections to the next of the 7 rings will be 


* . . z 2 Ww 
made from each winding at à number-pitch - from 
M 


the corresponding connection of the first ring, and 
so forth for each slip-ring. Thus, in Fig. 11, if 
connections A! and B are decided upon for the first 
connection to the first ring of a two-phase machine, 
the next. connections to the same ring will occur at 


23 — 2 * OF z from i B. This will be 
4 


found to give the connections N and M. Similarly, 
the first connections to the second ring will occur at 
. from .V and B. 
rp 4X4 

It must be remembered that a two-phase machine 
requires four slip-rings, and therefore might be more 
correctly styled a ** quarter-phase " machine. 

The slip-rings are in a multiple-circuit winding con 
nected to each winding at cach pair of poles. This 
is seen from the example just taken (Fig. 10) to be 
absolutely necessary, since because the winding is 
closed, there must alwavs be at least two circuits on 
the alternate-current side; while, on account of the 
connection of the winding in the multiple-circuit type, 
there will be as many pairs of circuits as pairs of poles 


a pitch 


a number-pitch 
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for each winding. This is exactly in accordance with 
what has been already explained for the direct-current 
forms of these armatures, and therefore we need not 
dwell longer on it here, 


Ratio of Electromotive Forces in Direct and Alternate Current 
Armatures. 

The maximum electromotive force which can occur 
between any two slip-rings is the same as that which 
exists between the brushes for a similar continuous- 
current winding when they are properly set. This 
naturally is the peak of the alternate-current wave, 
and its ratio to the root mean square value of the 
wave is 1: 0'707 : consequently any armature giving, 
when arranged for continuous current, 200 volts will 
for alternate-current work as a single-phaser give 
141 volts. This ratio is quite independent of the 
number of windings or their connection, and there- 
fore holds equally for multiple and for two-circuit 
windings. 

Connection of Slip-Rings to Two Circuit Windings. 

The same reasoning applies to the case of two- 
circuit armatures, modified only in virtue of the fact 
that for each winding there are never more than two 
paths through the armature, and consequently there 
is never more than one connection per ring per 
winding. As an example, we may take Fig. 14, in 
which, for a single-phase current, connections would 
have to be made to two such inductors as 18 and 4, 
and they might be arranged at E and F as shown in 
the figure: the potential difference between the two 
positions varying, as the armature rotates, between 
a maximum and zero. This armature, having 18 
inductors, is not easily arranged for two-phase con- 
nections; but by dividing the inductors in order of 
thetr connection into three equal groups (which may 
easily be done from Fig. 16) we arrive at three con- 
nections, such as E, M, and L, which would be the 
tappings necessary for a three-phase current. It is 
thus seen that, if from this armature we wish to take 
either single-phase or three-phase current, we need four 
tappings and four slip-rings. In multiple-wound two- 
circuit armatures one tapping per ring per winding is 
required; so that if we were to use the armature of 
Fig. 22 for single-phase work we should connect one 
slip-ring to A and Al and the other to B and B!, since 
the inductors connected to either of these pairs lie 
one in each winding. No difficulty can occur in find- 
ing connections on these two-circuit armatures if we 
set out the inductors as in Fig. 16 for each special 
case. 

Frequency given by these Windings. 

Although the multiple-circuit winding remains a 
multiple-circuit for alternate- current work and the 
two- circuit remains two-circuit, vet this does not 
interfere with the fact that any section of the winding 
lying between two slip- rings undergoes in every revolu- 
tion as many periods as there are pairs of poles to the 
machine. Thus, whether the armature is multiple or 
two circuit, the frequency is the same, provided that 
the speed and number of poles is the same. The 


T 2A ; 
frequency is given by / = P, where » - revolutions 
2 


per second of the armature, ^ the number of poles. 
Conclusion. 

Although throughout this exposition of the laws 
governing the usual forms of modern closed-circuit 
armature windings many points have been passed over 
which might have been enlarged upon, vet we feel 


certain that if, instead of making a blind use of 
winding tables, the designer refers his difficulties with 
multiple- circuit windings to a corresponding ring 
diagram, and his troubles with two-circuit windings 
to our corresponding development (like Fig. 16), a 
more complete understanding and increased self- 
confidence is likely to result. It is surely far better 
to remember how to derive formula and check the 
result, than to depend upon having a particular set 
of tables always in the right pocket. 


THE POWER PLANT OF A MODERN RAILWAY 
TERMINUS. 


The Terminal Railroad Association of 
St. Louis Union Station. 


To the casual observer the design and equipment of a 
railway terminus power station presents problems of no 
greater difficulty than are ordinarily encountered in the 
usual power oo Upon closer examination, however, 
there is found to be a marked difference. In the one, a 
single definite service is contemplated, one subject to large 
flactuations and rapid increase ; while in the other, multi- 
farious needs of widely diverse character must be provided 
for. Furthermore, interruptions of service muet be dili- 
gently guarded sgainst, for they so seriously interfere with 
the operative functions of the establishment as to render 
valuable almost any reasonable preventive. Not long sgo 
an exemplary power plant was placed in operation in 
St. Louis, U.S.A., for serving the entire terminus properties 
of the Terminal Railroad Association, which controle trans- 
continental as well as other traffic centering in St. Louis. 
Only in 1902 was the enlargement of the terminus decided 
upon, but within the short time preceding the opening of 
the exposition it was to a great extent remodelled, and now 
ranks among the largest of the world. The magnitude of 
the undertaking can only be appreciated by a careful study 
of the service conditions and the present equipment, which 
are briefly outlined in the following, although but one branch 
of this subject—the power station—has been selected for 
full treatment. 

The present terminus comprises a long principal buildi 
containing the station proper and executive offices ; a ho 
fronting on Market-street ; a 32-track five-arch train shed 
extending for a distance of 880ft. to the rear; a number of 
express, baggage, and mail buildings; signal towers situated 
in the middle of the train yard, controlling the two groups 
of throat tracks; and a power-house placed at one side of 
the property. A short distance from this site are situated 
engine-houses, transfer tables, and a coaling station. The 
reconstruction work comprised the enlargement of the 
train shed ; the rearrangement of old and erection of new 
baggage, express, and mail buildings; the construction of 
a new power-bouse; the building of a baggage transfer 
subway and of main branch subways connecting the power- 
house with the main and the several subsidiary buildings; 
the provision of an underground baggage transfer system, 
operated by 39 hydraulic elevators; and s Gray telauto- 
graph system for transmitting and recording train signals. 
The power for the above hydraulic elevators, and also that 
for the operation of the pneumatic system for transferring 
baggage checks between the main building and the railway, 
is supplied entirely from the power-house. 


SERVICE. 


The extreme diversity of service rendered by the present 
power-house equipment may be appreciated from the 
following enumeration, from which it will be seen that the 
operation of the entire terminus is largely dependent upon 
that of the power plant, from the heaviest power supply 
down to the small amount of current required for the signal 
and telautograph systems. 

Electric Lightiny.—Are and incandescent, alternating 
current = 1,100 primary pressure: main station building; 
train shed ; mail building ; five express buildings; coaling 
station; three engine-houses ; three awitoh-houtes, 
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Electric Power.—Alternating current, 1,150 volts, main 
distribution system ; direct current, 500 volte elevator, and 
fau motors; direct current, 50 volts, signal systems, train 
lighting; main station building; three electric elevators, 
direct current; ventilating fans for hotel and station ; 
oxhausters for ventilation ; dish-washing machinery. 

Switch and Signal System.—Motor-generators. 

Train Lighting, Battery Charging.—Motor-generators. 

Telautograph System.—Motor-generators. 

Mail Building —Two elevators. 

Express Buildings.—Sixteen elevators. 

Power-House.—Coal crusher, coal elevator, and conveyor. 

Siateenth Street Shops.—Various motors. 

Three Engine-Houses.—Various motors. 

Four Transfer Tables. 

Coaling Station.—Coal crusher; coal elevators and von- 
veyor; ash and cinder elevator; green sand elevator and 
conveyor ; dry sand elevator and conveyor ; car puller. 

Compressed Air. —S witch and signal system; car cleaning; 
air suction, 76-tube pneumatic check transfer system. 

Steam.—High pressure for power-house machinery, 
150lb.; car heating in yards, 60lb.; steam to kitchen; 
occasional building heating; exhaust steam for building 
heating. 

Water.—General water supply; fire protection system ; 
high-pressure system for 59 4,000lb. baggage elevators. 


EQUIPMENT. 


If there is one feature of the power equipment which 
may be termed characteristic, it is that of duplication of 
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important functions. This has not been carried to the 
extent of extreme complication, but rather to a point where 
in the light of past experience the advantages derived have 
been found to give the greatest insurance against break- 
downs with least complication. Thus the generators, 
exciters, rotaries, air-compressing systems, pumps, and 
heaters, are installed in duplicate or multiple. Shut-downs 
from piping failures are insured sgainst by sectioning, and 
duplicate feed piping is provided. Further, automatic or 
semi-automatic systems and labour-saving devices are 
largely used in order to reduce to a minimum the work of 
the staff and the cost of operation. Thus lubrication 
is accomplished by gravity systems; coal is fed to the 
boiler furnaces by mechanical stokers with gravity fuel 
feed ; and both coal and ashes are handled by power-driven 
machinery. The selection of the machinery and the general 
design of the plant was influenced by the special, rather 
than the general, requirements of the installation. For 
example, the plant was equipped with non-condensing 
engines, not only because no condensing water was avail- 
able, but also on account of the fact that the exhauat 
steam would be highly convenient for heating purposes in 
the buildings, doing away with the necessity for live steam 
except in the coldest weather. For the same reason steam- 
driven auxiliaries are largely used, the exhaust steam being 


either returned to the feed-water heater or in part to the 
steam heating system. 


ELECTRICAL EQUIPMENT. 


Owing to the necessity for variable speed motor drives 
in the electricelevators a direct-current supply was preferable, 
but the main distribution system for lighting and general 
power covers so large an area that polyphase aiternating 
current was adopted for the main current supply of the 
station, and in this manner the lowest possible distribution 
loss for the system as a whole secured. The direct-current 
supply is furnished through the medium of rotary con- 
verters controlled from the main switchboard, while the 
alternating-current load is handled by individual feeders 
directly at generator potential—viz., 1,100 volts. In spite 
of the diversified service, the composite electrical load upon 
the plant resembles very closely that of the usual central 
station, with the exception of a higher all-day average in 
comparison with the peake. This is shown by the load 
curve (Fig. 1) for July 5, 1904. 


CoOMPRESSED-AIR SERVICE. 


An idea of the importance of this section may be gained 
by the following facts relating to the signal system. For 


Fie. 2. -General View cf Power station. 


controlling the various switch movements 503 air-cylinders 
are required, each taking from 06 to 1 5 cubic feet of free 
air per stroke. Each train entering the station occasions 
from three to thirty or more switch movements, averaging 
15. During July the train movements averaged 496 trains 
per day, totalling 2,193 cars, but during the rush hours a 
maximum of 158 trains per hour was observed, which is 
equivalent to one every 23 seconds. Compressed air is 
also largely used for cleaning car cushions, for which 
purpose outlets are provided at numerous points where 
hoses may be attached. 


PoWER-HovusSE BUILDING AND DISTRIBUTION TUNNELS, 


The accompanying illustration (Fig. 2) gives a general 
view of the power-house. From this building a subway 
extends to the left, where it turns at right angles, continu- 
ing down the centre of the train shed, with other branches 
to the express buildings. This main tunnel aggregates 
700ft. in length, is 12[t. in width, 9ft. in height, and of 
concrete construction, with steel roof beams. The power- 
house building has been rendered fireproof throughout by 
the use of concrete-steel construction, tile roof, steel roof 
trusses, and concrete-steel coal and ash bins. For all sup- 
ported flooring, reinforced concrete arches are used, and 
solid floors are surfaced with concrete. At the rear end of 
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the boiler-room is situated a small pump-house addition, | some vacant space for extensions. The generating unite 
containing heaters, feed pumps, and fire pumps, and outside | alone occupy less than 19 per cent., including liberal 
the building, opposite the coal elevator, is an elevated | passageways, or 1:35 square feet per electrical horse-power. 


ash-storage bunker, placed directly over the spur track 
paralleling the building wall, so that coal may be unloaded DETAILS OF BoILER-RooM EQUIPMENT. 
and ash loaded from one position of the hopper car. The accompanying illustration of the boiler-house (Fig. 8) 


Fic. 3.— Front View of Main Power-Generating Units. 


shows the general arrangement. The two Babcock and 
Wilcox boilers in each battery are suapended from a struc- 
tural framework free from the setting. At the front 
independent supporting columns are not used, the drums 


The power-house occupies a total of 13,660 square feet 
inside the walls, of which 53 per cent. is devoted to the 
boiler plant and 34 per cent. to the electric power machinery, 
the remainder, 13 per cent., being occupied by the com- 
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FIG, 4. boe View of Main Power-Generating Unite. 
pressors. This is equivalent to 1:8 square feet per elec- being hung from gusset plates riveted to the longitadinal 
trical horse-power for the electric power equipment and | girder supporting the side wall of the coal bunker. The 

stokers are of the well-known Roney inclined rocking-grate 


2 62 square feet per boiler horse-power for the boiler plant. 
The 34 per cent. includes the floor space necessary for 
generating and exciter units, rotaries, switchboards, and 


type with coking arches, which assist in gasifying the green 


fuel, thus preventing smoke. They are operated by two small 
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“Standard engines, each of which normally works half of 
the stoker equipment, although couplings are provided in 
tbe line shaft so that their connections may be interchanged 
if necessary. Coal is fed by gravity from the bunkers 
above, being conveyed by shoots (as shown) to the hoppers. 
These shoots may be swung back when the boilers are to 
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pockets, engine throttles, and the entire high-pressure 
syatem of piping, the drips being automatically returned to 
the boilers by the differential pressure of the system. All 
important valves may be operated from iron galleries sup- 
ported from the roof, as shown. These are 24in. wide, and 
are constructed of flat iron bars set on edge with lin. 
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IId. 5, —Performance of a 500-h. p. Westinghouse Marine Type Compound Engine (non-condensing). 


be cleaned, at which time the gates at the top are used to 
shut off the coal supply. Ordinarily they are left open. 
A single vertical conveyor handles both ash and coal, which 
is distributed by a deflecting gate at the top, the ashes 
gravitating to the ash bunker outside and the coal to tke 
belt conveyor traversing the length of the coal bunkers. 
Ashes drawn from the stoker pit are conveniently trans- 
ferred by means of Koppel cars to a hopper in the floor 
communicating with the elevator boot, and covered by a 
cast-iron grating. Coal may be delivered from the hopper 
cars either through the crasher or not, as is desired, and 
provision is also made for receiving coal from wagons. In 
order to manipulate one or several tracks standing upon 
the siding without the assistance of a locomotive, a steam- 
driven winch is used, placed, as shown in Fig. 9, at the end 
of the boiler-room. A cable from this winch extends for 
some distance into the yard and round a pulley, doubling 
back slong the building wall for such a distance as may be 
necessary to pick up tbe car in question. A considerable 
saving in the quantity of water required for boiler cleaning 
is made by returning the dirty water to a sump well through 
floor gutters. After settling, the water is skimmed while 
overflowing into a tank, from which it is again pumped to 
the boilers. By this means the entire row of 10 boilers 
may be washed with one change of water. 

Piping.— Two steam mains extend the entire length of 
the boiler-room, one a 12in. header and the other a 6in. 
auxiliary. The main header is sectionalised by valves 
between each battery and at the centre, while the auxiliary 
is sectionalised only at the latter point. The mains are 
tied together at both ends and also near the centre. Main 
engines, exciter engines, air-compressors, and hydraulic 
pumps are ordinarily supplied from the main header ; but 
in cases of accident one exciter, one compressor, and the 
hydraulic pumps may be driven from the auxiliary main. 
Combination globe-check valves in the boiler risers prevent 
back flow of steam in case of accident to any one boiler. 
The entire pipe system is suspended from the roof trusses, 
long runs being anchored at the centre ; and in the case of 
branches, necessary lateral flexibility is secured by 6in. 
lengths of screwed pipe at the junction with the mains (see 
Fig.9). The auxiliary main is fed by 2in. connections with 
its checks and valves tapped directly into each boiler 
header. This practically debars the possibility of steam 
supply being entirely shut off from the high-pressure system. 
Water-pockets are purposely formed at the ends of each 
steam main, which are drained by a steam loop and Holly 
gravity return system. This system also drains all valve 


spacing. Iron ladders and stairways of equally sub- 
stantial construction are also used throughout the boiler- 
room. Steam due to boilers blowing off is prevented from 
escaping into the boiler-room by a conical discharge main 
connected to the several safety valves. This main varies 
from 4in. to 12in. in diameter, and runs tbe entire length 
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0 the boiler- room, paralleling the other mains as shown in 
ig. 9. 

Unusual precautions have been taken in ensuring against 
interruptions of feed water. Two duplicate 6in. feed mains 
extend along the roof of the ash tunnel parallel with the 
boiler fronts. At each battery two 24in. risers form a loop 
from main to main, with branches to the boiler drums. 
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This arrangement, shown in Fig. 8, enables the feed for DETAILS OF ENGINE-RooM EQUIPMENT. 

either boiler to be drawn from either main. The main] The main power generating units are well illustrated in 
exhaust line, a 16in., 18in., 20in. conical main, rests | the accompanying illustration (Figs. 5 and 4). Four unite are 
directly upon the engine room basement floor, and | at present installed, each of 500 h. p. normal capacity, and a 
discharges into the heating system at one end through a | blank steam connection has been provided for a fifth unit 
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Fra. 7. Exciter Units. 


20in. Cochrane separator, which removes the greater part | should it be found necessary to instal one in the future. 
of the oil from the steam used for heating purposes, and | The engines are of a type specially developed by the 
into the feed-water heaters at the other. This exhaust | Westinghouse Machine Company for power station work— 
system, likewise the feed piping and heaters, are covered | a medium power, high speed, compact, aud efficient 
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Fig. 8.—View of Boiler House, showing Stokere. 


with magnabestos insulation. During cold weather the | engine, and one well suited to this particular service. 
exhaust steam may be supplemented by live steam from | The general data of the engines are as follows: over-all 
two sources, a branch from the end of the main header, | dimensions—length 10ft. 2in., height 13ft. 10in., width 
and an extension of the pump line, which latter may either | 6ft. 6in.; cylinders—high pressure 17in. diameter, low 
be supplied from the main or the auxiliary steam line. pressure 27in. diameter, stroke 24in.; , revolutions per 
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minute, 200; piston speed, 800; volumetrie ratio, 
cylinders, 1 to 24; shaft diameter at bearings—crank 
7 bin., generator 9in.; projected area of main bearings— 
crank 67:5 square inches, generator 189 square inches; 
ratio connecting rod to crank, 5 to 1; normal capacity, 
500 h.p.; maximum capacity, 750 h.p.; weight of engine 
75.000lb., with flywheel 90,000lb.; weight of unit, 
100, 000lb.; weight per rated indicated horse-power— 
engine 180lb., unit 200lb.; weight of unit per square foot 
of footing, 2661b.; floor space required—engine 82 square 
feet, unit 245 square feet; horse-power per square foot— 
engine 61, unit 204; steam pressure, 150lb ; exhaust 
pressure, atmosphere ; capacity of generator, 350 kw. 

ABSTRACT OF Erricrgncy TEST oF 600-H P. ENGINE.—17 and 27 


by 24 Marine Type Compound. The Westinghouse Machine 
Company, builders. Tested by Sargent and Lundy. 


Brake horse-power............... 1361 26735 3891°5 508:0 
Indicated horse-power ......... 1867 3215 4332 5 553°6 
Per cent. rated capacity ...... 87 4 64 5 80 6 110°6 
Mechanical cfliciency............ 1750 8525 90:5 91:8 
Water rate, total“ ... os. ~ 4980. 6985: 8775 11150 
Steam per b. h. p. hour 86:60 26°20 22:90 21°80 
Steam per i. h. p. hour 26:665 21°70 20°70 20 01 


Moisture, 1°3 per cent; steam pressure, 1601b.; reheater, none; 
jackets, none ; valves, high-pressure balanced piston type, low-pressure 
double-ported bell slide; revolutions per minuto, 200; cut-cil high. 
pressure, variable; cut-off, low-pressure, constant; cranks, 90deg. 
Nom - oondeneing. 


— 
— 
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The engines are capable of sustaining a continuous 
overload of 25 per cent. with a maximum of 750 h.p., or 
50 per cent. for short periods. They were, of course, 
designed for non-condensing operation, having a cylinder 
ratio of only 1 to 23. The speed is controlled by an 
automatic inertia shaft governor mounted within the fly- 
wheel at the throttle side of the engine. An economy of 
20lb. of steam per indicated horse-power at full load has 
been obtained during tests conducted upon an engine of 
this size and type before leaving the works. These results 
are shown in the accompanying tables and curves (Fig. 5) 
It is of interest to note that the results shown have been 
obtained without infinitesimal clearances, valve arrange- 
ment, automatic low-pressure cut-offs, steam - jackets, 
receivers, or any of the refinements that are generally 
supposed to be responsible for economic performances. As 
a matter of information only, a series of condensing trials 
were run. Although obviously out of its element, the 
ongine showed a steam consumption of 16˙2ʃb. at a load of 
450 i.h.p., and at all loads ranging from 300 h. p. to 550 h. p., 


— team Piping above Boilers, showing Main and Auxiliary Steam Line and Safety Valve Discharge Line. 


not over 16 71b. per indicated horse-power. A few features 
of construction are of interest. , 

It will be observed that the continuoue bed-plate is not 
used for the entire unit, but that engine, generator, and 
outboard bearings are supported by separate concrete piers 
built up from the common foundation. The bed-plate, which 
is of the heavy box type, is designed so that the three crank 
pits may serve as oil-wella to collect all oil dripe, which are 
then conveyed by pipes to a filter and returned to the oil 
reservoir. Each bearing may be adjusted from the outside 
of the bed-plate by the wedge bolts shown in the illustration. 
By removing the cap and easing off the bearing wedge, the 
lower shell may be slid out on top of the shaft for inspec- 
tion. A coupling on the crankshaft placed between the 
two cranks permits of the removal of the shaft without 
dismantling the engine. 

All of the four engines are inter-connected by a cast-iron 
gallery, which aleo surrounds three sides of each of the 
units at à height convenient for getting at the throttle 
and lubricators. Each engine may thus be controlled from 
this gallery or from the floor, as may be most convenient. 
The exhaust pipe of the engine is fitted with a pedestal 
valve, shown at the left side of Fig. 4, so that the engine 
may be operated from one position. A small by-pass upon 
the main throttle valve provides for warming up the engine 
previous to starting, and a similar by-pass around this 


pedestal valve into the exhaust main allows the drip and 
condensed steam to be carried off while the engine is idle 
without manipulating the large exhaust valve. 

Viling System.—One of the features of the power plant is 
the complete manner in which the lubrication of the 
machinery is taken care of by automatic means. In the 
case of the engine oil,a simple gravity head is depended 
upon to insure a constant supply. Two 500-gallon tanks 
are situated upon an elevated gallery in the boiler-room, 
and the height of oil in them is indicated by a 
gauge glass connection, shown on the engine- room 
wal in Fig. 5. Oil is elevated to these tanks 
from the filter ir the basement by à small duplex pump 
(in duplicate), and after passing through a small cone filter 
of perforated metal, is delivered to a 24in. brass oil main 
passing along the engine-room with branches to each engine. 
One of these is shown in the upper left-hand corner of 
Fig. 3. After reaching a small cast-iron reservoir on top 
of each engine, the oi] descends to a main supplying the 
severa] manifolds, from which it is distributed to the various 


558 


THE ELECTRICAL ENGINEER, APRIL 21, 1905. 


parts of the engine through sight-feed cups. As the oil 
head upon the system is constant at about 15ft., an adjust- 
ment of all the feeds once made is permanent, and a single 
valve in the feed pipe controls the entire system at each 
engine. The oil filter referred to above is shown in Fig. 6. 
It consists of a boiler iron tank divided into three com- 
partments by bafile plates, these compartments being partly 
filled with water. Oil from the engine is first filtered 
through small canvas bags, 27 in number, and in passing 
around the baffles the remaining impurities are removed 
and deposited in the bottom, from which they may be 
drawn off at outlets provided in each compartment, as shown. 
A live steam connection to each compartment is used only 
during cold weather to maintain the mobility of the oil by 
heating it to any. desired temperature. Cylinder oil is 
handled in a somewhat similar manner, except that it is 
under boiler pressure. A steel tank of 75 gallons capacity, 
and situated inthe basement, is filled with cylinder oil through 
a funnelin the floor above, covered by a cast-iron floor grating. 
City water pressure introduced into this tank elevates 
the oil to a riveted steel tank on the engine-room floor, 
shown between the two pilasters in Fig 4, a check 
valve preventing the return when the water pressure 
is turned off. This tank is filled approximately once a 
week, and when full boiler pressure is turned on which 
forces the oil into a lin. main running along the edge of 
the engine platform, with branches at each. engine serving 
the throttle, receiver, cylinders, and ‘glands. -Steam pres- 
sure is taken directly from the main steam header through 
a pipe loop, carried up to the height of the roof trusses in 
the boiler- room and back to the oil-tank. This pipe loop 
is continually filled with condensed steam, and the 
differential pressure between boiler and throttle, combined 
with the static head due to the water column of approxi- 
mately 20ft., ensures a good supply of oil to all parts of 
the engine. The automatic system does not, however, 
interfere with the usual methods of lubrication, as hand 
pumpe are provided at each engine on both floor and gallery 
for the same purpose. The pressure tank may also be filled 
by hand if necessary, and the oil may be drawn off from 
this point through a convenient spigot. A 23in. pipe 
connects with the oil filter, so that if desirable the 
cylinder oil may be purified in the same manner as the 
engine oil. 

Gauge Board.—Another excellent feature of the engine- 
room is the gauge board, which is of uniform size with, and 
installed as part of, the electric switchboard. Upon this 
gauge board may be observed the operation of the several 
functions of the mechanical equipment as follows: boiler 
pressure, steam and exhaust heating, bydraulic supply and 
return, oity water, and compressed air. All the above are 
indicating gauges. There are two recording gauges on the 
air pressure, for general uses and for the signal system. At 
present these services are combined, but provision has been 
made for separating them in case of mutual interference. 

Air - Compressors.—The two compressors, which are of 
the compound two-stage type with a large intermediate 
receiver, deliver compressed air through independent mains 
to a condenser house near by. Here are installed two 
large air-storage tanks, automatically drained at the bottom, 
which finally distribute to four sets of condensers, where 
the air is cooled and the moisture precipitated before it is 
utilised in the switching system. These condensers consist 
of 38 vertical 2in. pipes in parallel between receiving and 
discharge headers. Each of the compressors has capacity 
to handle 2,000 cubic feet of free air per minute. 

Hydraulic Elevator System.—The pumping machinery 
necessary for supplying the elevators is placed in the base- 
ment beneath the switchboards. Each of the pumps is of 
the duplex pressure pattern of 120 gallons capacity, and is 
automatically controlled by Mason regulators. One thousand 
gallons per hour will ordinarily be required for operating 
the 39 elevators. The hydraulic system is designed to 
stand 750lb. pressure per square inch, and either oil or 
water may used. For the former, a storage tank of 
14,000 gallons capacity is installed in an underground 
chamber connecting with the tunnel. All of the hydraulic 
piping is constructed with forged bends. A 6in. line 
conveys the high-pressure oil to the elevators, and an 8in. 
line returns it to the storage tank. 


Distribution.— In the main tunnel a section, 3ft. 6in. in 
width, is reserved for the distributing piping and electric 
conduits, but only about 10 per cent. of the tunnel area is 
actually used. A typical section of the distributing system 
comprises the following: 20in. low-pressure steam for 
heating, 8in. heating return, 6in. steam for car heating, 
4in. steam for kitchen, 6in. hydraulic supply, 8in. hydraulic 
return, 3in. compressed air, 27 tile cable ducts (laid in and 
covered with cement), telephone and signal wires. The 
various runs of piping in the tunnel are supported hy 
flexible roller hangers of simple design. These consist of 
a short length of iron pipe hung from the roof heams by 
two eyebolts, and covered by s loosely-fitting pipe roller, 
upon which the distributing main rests. All of the pipe 
mains are usually anchored at spproximately the middle 
point of straight runs. Iu one case, however, the length 
of the run has made necessary the use of a specially-designed 
expansion joint, which combines its principal function with 
that of an anchor. 


DETAILS OF ELECTRICAL EQUIPMENT. 


A very complete switchboard controls the electrical 
system. It comprises several sections devoted to the main 
generators, exciters (Fig. 7), rotary converters, power and 
lighting feeders, and arc system. Each panel controls a 
single machine or feeder, which arrangement results in 
great simplicity, ease of operation, and absence of danger 
from confusion. Westinghouse type D oil switches are 
used on all the high-tension circuits, and small series and 
shunt transformers are placed in the meter circuits in 
order to avoid the application of high-tension current 
directly on the meters. The arc circuits are controlled 
entirely by plug switches. The generators are synchronised 
with the aid of a Westinghouse syochroscope mounted 
upon a swinging panel at the end of the board, or by the 
usual synchronising lamps. Iu breaking the generator 
fields the current is first shunted through an iron resistance 
until it has been reduced to a harmless nature, when it 
may be opened i 80 switch. The majority of the instru- 
ments are of the Westinghouse long scale, round dial type, 
but where confusion would be liable to result between 
alternating-current and direct-current meters, dissimilar 
designs are used. 

OPERATION. 


"The regular operating force of the power station consists 
of an engineer-in-chief, an assistant engineer, two engine- 
room and two boiler-roum attendants. It is good evidence 
of the value of the several automatic and labour-saving 
appliances used in the plant that-this small force of men is 
capable of successfully handling an equipment of such com- 
prehensive character, where continuity of service is an 
item of such extreme importance. At the appointed time 
for transferring the power supply of the terminus from 
the old power-house to the new one above described, no 
hitch or interruption occurred, the two sets of switches 
beiog simply opened and closed respectively. 

The establishment of the power plant, as well as thc 
power reconetruction work at the terminus, has been 
entirely carried out by Messrs. Westinghouse, Church, 
Kerr, and Co., who have also acted as consulting engineers 
for the Terminal Railroad Association on this particular 
work. 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY.* 
BY RUD. GOLDSCHMIDT, ASSOCIATE MEMBER. 
(Concluded from page 495.) 


Below an example is given to show the application of the 
rules just formulated. We intentionally adhere to the simple 
case of a field coil, only just referring to the subject of 
machine parts, in which we have to deal with the separate 
heating of copper and iron, and in which, especially before 
the final temperature is reached, the copper may be quite 
hot, whilst the iron is still cool—a subject which it is 
intended to deal with more fully in a separate paper. In 
principle there is no differenoe whatever in caloulating the 
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temperatures of field coils or armatures, induction motor 
stators and rotors, or transformers. | 
Example.— A continuous-current generator has a current 
density in the field of 1:35 amperes per mm.?, correspond- 
ing to an initial increase of O'55deg. per minute. The 
field coil is dimensioned so that at normal watts the tempera- 
ture rise is? f=45deg. C.=8ldeg. F., total ideal heating 


time T; = 755 = 82 minutes = 1 36 hours. 


The machine is to be submitted to the following test: 


(1) 4 hours normal watts. 

(2) 14 hours 56 per cent. higher watts (25 per cent. overload 
in current). 

(3) $ hour 126 per cent. higher watts (50 per cent. overload 

in current). 

(4) 2 hours normal watts. 

(5) 4 hours shut down. 

(6) 2 hours 4 x normal watts. 


. What is the temperature rise !, 
of the different periods ! 


(1) T;=4 hours normal watts. 
t f, = 46deg. C. 


T; = 4 hours = 2r caa 
1:56 


From Table V. we find at end of period (1) the final 


temperature /, = 0 95 x . = 095 x 45 = 43deg. C. 
(2) t 13 hours 56 per cent. higher watts. 
New ! f, — 1:56 x 45 =70deg. C. 
Initial temperature fi = 43deg. C. 
Total change of rise 70 - 45 —27deg. C. f = 13 hours = 
1:5 
— =1'1xT;,. 
1:56 
From Table V. we find that at 1'1 x T., 0°65 x 27 = 


l7deg. C. is reached. Temperature at the end of the 


second period is 7; = 45 + 17 = 60deg. C. 
(3) £4, = 0:5 hours at 2:25 x normal watts. 
New t f, = 2:25 x 45 = 102deg. C. 
Initial temperature t, = 60deg. C. 
Total range of rise 102 — 60 = 42deg. C. 1 hour = 


From Table V. we see that at 0:57 T; 0:28 x 42 12deg. 
C. is reached. The temperature at the end of the third 
period 4, = 60 + 12 = 72deg. C. 

(4) ¢, = 2 hours at normal load. 

New £f, = tf, = Abdeg. C. 
Initial temperature f, = 73deg. C. 
Total range of drop 73 — 45 = 28deg. C. 


9 
* — m 1:47 le 
136 5d 


* 


f, = 2 hours 


By Table V., in 1:47 times T; - 0:73 x 28 = 20deg. C. of 


cooling down. Temperature at the end of the fourth 
period, /, 2 75 —20 = bádeg. C. 
(5) ¢;=4 hours shut down. 
New t, = 0. 
Starting temperature /, = 53deg. C. 
Total range of drop 55 — 0 = 53deg. C. 
The cooling when the machine is shut down is in the 
ratio of 2 to 3 worse than with the machine revolving. 
Thus our idea! heating or cooling time, T;, goes up in this 


ratio, say to Tau. T; =" x1:6- 204 hours. ¢,=4 hours 
4 
= — = 1'96 x T.. 
2 04 TE 


By Table V., in 1:96 times Ta = 0:85 x 53deg. C. 
= 44deg. C. are cooled down, and the temperature at the 
end of the fifth period is /, = 53 — 44 = Odeg. C. 

(5) f, = 2 hours 4 normal watts. 

With this reduced excitation the motor has to run faster, 
and in consequence the ventilation is improved, say 20 per 
cent, 


Newt f, = — e 12 = 19deg. C. 


“% at the end 


Initial temperature, t, = 9deg. C. 


9 


Total range of rise, 19 — 9 = 10deg. C. 
New Tal 12 — 1:12 hours. 


. 


I =2 hours = zn * T; =1 78 x TH, 
1:13 


By Table V., in 178 times T;', 0:8 x 10 = 8deg. C. are 
reached. The temperature at the end of the sixth period 
is f. — 9 + 8 = 17deg. C. 

IV.—CnRANE RATING. 

These investigations are of great importance in the design 
of machines which are only on full load for a few hours, 
such as lighting transformers, and machines which require 
an overload for an hour or two. In such cases the time 
during wbich the load is on can generally be determined 
with tolerable exactitude, and for dealing with this problem 
our next examples give full information. This kind of 
rating is often called the “short-time rating," from which 
we have to distinguish machines which are designed for 
intermittent use for short periods of application and inter- 
ruption (of a few minutes), briefly called “crane rating." 
This latter kind of machine is quite distinct from a machine 
designed for short periods of use and long interruption, 
which we dealt with in the first part of our study. 

The characteristic qualities of crane rating are as follows: 
(1) The load has a more or less regular periodic character. 
This distinguishes crane rating from the short-time rating. 
(2) The time of use and the time of interruption is so short 
that during the former the temperature obtainsd does not 
come anywhere near the fina] temperature, and during the 
time of interruption the apparatus does not cool down to 
anywhere near the air temperature. In fact, after some 
hours’ run the maximum and minimum temperature attained 
must remain within a few degrees per cent. of the average 
temperature. 

e will first assume tbat the cooling conditions when the 
machine is shut down are the same as when the ine is 
running, and study the question of crane rating on our 
field coil, the data for which are: 

Current density 1:55 amperes per mm". 
Final temperature for continuous run, 50deg. C. 


As we found from the current density, the initial rise 
is O-55deg. per minute, and the ideal heating time T. 


50 90 minutes = 14 hours. If we submit the coil to 


0 55 

a crane load, consisting of periods of three minutes' heating 
and seven minutes being shut down, the total period lasting 
10 minutes, then in order to obtain the average tempera- 
ture curve round which the actual temperature fluctuates, 
we have only to consider that a heating time of three 
minutes is followed by a cooling time of seven minutes. 
Since during these short spaces of time the temperature 
increase or fall in the unit of time can be considered con- 
stant, the seven minutes’ cooling is as effective as a three 


minutes' cooling with 3 times increased intensity. To find 


the final average temperature we have only to multiply 
the final temperature for continuous run, 50deg. C. by 


10 and 80 obtain h x 50 = 15deg. C. 
Considering that three minutes is 5/90 = 3:5 per cent. of 
the ideal heating time, and that in the short times of three 
and seven minutes the time and temperature (taken as per- 
centages) are practically proportionate to one another, the 
positive temperature fluctuation during three minutes (see 
Table V.) is 0:053 x total range of temperature = 0:033 
x (50deg. - 15deg.) = 0 033 x 55deg. C. =1:15deg. C. The 
negative fluctuation during seven minutes is 0:077 x total 
range of dropz 0:077 x (15deg. - 0) = 1'15deg. C. Conse- 


quently the final temperature is 15deg. C. + — C. 


The average initial rise is Zx 0:55 = 0'165deg. C. per 


minute, so that the ideal heating time is Ges = 90 minutes, 


the same as with continuous rating. Thus the crane motor 
requires the same time for heating up as the machine 
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designed for continuous rating. The final temperature is 
directly proportional to the ratio, 


time of use 
time, fuil period 


under the assumption that when the machine is shut down 
the ventilation is the same as when it is running. 

As stated above, the cooling is mach worse while the 
machine is shut down, because we considered that a reduc- 
tion of the ventilation of the field coil in the ratio of two- 
thirds would occur. Taking this into account, we have 
three minutes’ heating, three minutes’ cooling with full 
intensity, seven minutes’ cooling with two-thirds of full 
intensity, which is equivalent to 


3 X 7=4°7 cooling with full intensity. 


Total equivalent time of cooling with full intensity 
4771 5 = 7˙7 minutes. 


Final temperature 77 x 50 = 0:89 x 50 = 19:5deg. C. 


The ventilation of the armature is, at full speed, three to 
five times better than when it is stationary, so bere we 
have three minutes' heating, three minutes' cooling with full 
intensity, seven minutes' cooling with, say, one-quarter of 
full intensity, equivalent to 1 x 7 — 1:8 minutes cooling with 
full intensity. Total equivalent time of cooling with full 
intensity «35-18-48 minutes. 


EA x 60 = 0°63 x 50 = 31deg. C. 


Final temperature 

If an ordinary continuous rating motor is to be used as 
& crane motor, the losses in the badly-ventilated 
(field coils) can be increased considerably more than in the 
well-ventilated ones (armature) This only holds good if 
the machine is to be designed for actual crane-working 
conditions, the time of working and stopping being 
definitely given. 

Usually a crane motor has to stand a one hour’s test on 
full load, independently of what it has to do in actual 
practice. It is naturally very much simpler to carry out a 
test of this kind than a test in which the motor has to be 
alternately switched on and off. It is even an easier test 
than a continuous rating test. This is the chief reason why 
we adhere to the one hour's test, and long experience in 
actual practice has proved that in nearly every case a 
motor which stands this test with a moderate temperature 
rise is large enough for crane work. One disadvantage, 
however, is seriously felt—namely, that the time of test is 
the same for small as well as for large machines—and still 
more that the time is the same for open and totally enclosed 
9 108. 

Applying the formula for T; we find that for a 2-h.p. 
motor the ideal heating time of the field is about one hour, 
and of the armature six hours, therefore in one hour 63 per 
cent. and 80 per cent. respectively of the final temperature 
is reached (Table V.). In the case of a 50-h.p. motor, the 
ideal heating time of the field is, say, 12 hours, that of the 
armature 75 hours, and thus the field has in one hour 
attained 56 per cent. and the armature 75 per cent. of the 
final temperature. 

Now, under a certain condition of crane work, given by 


the load factor =: time of working 
total period 

temperature which is quite in proportion to that which we 
havo called the final temperature, and which would be 
obtained if the machine ran continuously with ite crane 
brake horse-power. Taking the ventilation, with the 
machine at rest, to be two-thirds in the case of the field, 
and a quarter in the case of the armature, of that when 
the machine is at full speed, the one hour’s test corre- 
sponda: _ 

In the field of the 2-h. p. motor to a load factor of 60 per cent. 

„ armature „, T 1 T T 

7 field 35 50 97 79 99 47 $3 

„ armature ,, 50 " n » 42 " 

In the case of totally-enclosed machines, taking the 
ventilation when the machine is at rest as 0:8 for the field, 
and for the armature half of that of the machine when at 
full speed, the one hour's test would mean approximately 


the machine reaches a 


In the feld of the 2-h.p. motor a load factor of 38 per cent. 
» armature „„ 2 ” " " T 
96 field 3) 50 os $3 os 31 35 
99 armature 97 97 97 LL 81 97 


Thus we see that the one hour's test is more severe on 
small and open machines than on large and totally-enclosed 
ones. Considering a one hour's crane test to be correct 
(load factor, say, 50 per cent.) for small open-type machines, 
the time of test ought to be: 
For large open. i sa 
For — tell enaloned pd ect s 
For large 2: 7 TT ve DEF ORE n 


Naturally, a difference would also come in for different 
speeds and different percentages of cotton in the field ooile, 
but we cannot consider this question on the present occasion. 

Our investigation as to the meaning of the one hour's 
crane test shows that its simplicity involves a very t 
inequality, having a different value for every single machine. 
It would be desirable, therefore, to find a test which would 
give accuracy as well as simplicity. A test with the exact 
conditions given, for instance, with a period of three 
minutes’ running and seven minutes’ stopping is, however, 
somewhat troublesome. 


(EZEZ CES SHREK EHBESH EHH FEHHEE 


Fic. 20, 

Now, within rather wide limits, the temperature cui ve 
can be considered a straight line, and in consequence the 
temperature is only dependent on the load factor. There- 
fore we could replace the three minutes’ running and 
the seven minutes’ stopping by saying nine minutes’ 
running and 21 minutes’ stopping respectively, which would 
require less attention than the shorter period. We could 
extend the length of the period a little further still for large 
machines, and shorten it a little for mall machines. This 
“orane test with extended periods” certainly gives more 
exactness than the one hour’s test, and enables us to make 
the expression “ crane rating " more definite, and to allow 
for different load factors. The following is suggested as 
a simple method of crane-motor testing. The final tem- 
perature of a crane motor depends (1) on the load (brake 
time of working 

total period 

With an ordinary machine for coatinuous rating we have 
only to consider two figures—viz, the load and the tem- 
perature rise. In the case of the crane machines a third 
is added—viz., the load factor. Having to deal with three 
figures, instead of asking. What will be the final tempera- 
ture at a given load and load factor?” we can reverse the 
question, and ask, For how many minutes out of 10 can 
the motor give a certain output if the temperature rise is 
not to exceed 50deg. C.“ 

The answer to the latter question can be very easily 
supplied by a test. When a crane motor has reached its 
final temperature, the temperature increase (during the 
working period, a b, Fig. 20) ie exactly equal to the tem- 
perature drop during the stopping period, cd. If, there- 
fore, we take the temperature carve of the motor on full 
load up to a little more than 50deg. C, or to 60deg. C., 
and carefully observe the time, T w, required for the rise 
from 40deg. to 60deg. C. (Fig. 21), then if we shut down 
the machine and observe the time required for oooling 
down from 60deg. to 40deg. C., T s, the load factor is 
given by the ratio— 


horse-power ; (2) on the load factor, 
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Heating time two AB 


Heating + cooling time Tw+Ts AU 

It is very easy to take this test for all stationary parts 
to which a thermometer can be left attached during the 
working period. For the armature one could stop, say, 
half-hour after starting, take the temperature at that 
moment (point 1, Fig. 22), and easily judge in what time 
the 40deg. rise will be approximately reached. At the end 
of the period stop again, take the actual temperature, 
which need not necessarily be exactly 40deg. C. (point 2, 
Fig. 22), run on again for some time until 60deg., or a little 
more, are reached (point 3, Fig. 22), and then finally stop 
to observe the cooling of the armature (points 4 and 5). 


(Fig. 21). 


Temp. 


Time, 
Fic. 21. 


If point 3 does not coincide with 60deg. C., we transfer 
the cooling eurve horizontally until it passes the 60deg. 
point (dotted curve, Fig. 22), and draw the horizontal line, 


AC, through the 40deg. point, then e 

If the temperatures are taken with a thermometer, the 
latter should have a very small mercury bulb so that it 
records the temperature of the armature as quickly as 
possible. 


ie the load factor. 


Fic. 22. 


It will be found that in these investigations I have pre- 
ferred approximate methods to exact mathematical ones, the 
former enabling us to keep in closer touch with the real 
physical phenomena, and being more easily adaptable to 
any irregular case; on the other hand, they are precise 
enough for practical purposes. For investigations on a 
more mathematical basis, I refer to the excellent article of 
E. Olschläger On Intermittent Rating” (Zlektrotechnische 
Zeitschrift, p. 1,058, 1900). 


GLASGOW SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The monthly meeting of the above section was held at 
207, Bath-street, Glasgow, on Tuesday, 11th inst; Prof. 
Baily being in the chair. The chairman announced that 
the committee of the section had nominated the following 


gentlemen as office bearers for next session: Mr. J. M. 
Munro, chairman; Mr. F. A. Newington, vice-chairman ; 
Mr. E. G. Tidd, secretary and treasurer; and Messrs. 
Lackie, Goslin, Stothert, Macfee, Sam Mavor, Stewart, 
Blackwood Murray, Stevenson, and Lowson as members 
of committee. These nominations are likely to be all 
confirmed at next meeting. The cbairman then called on 
Mr. W. W. Lackie to reply to the discussion on his paper 
on“ Earthing." 

Mr. LACKIE said that if he were to adopt Mr. Munro's 
suggestion and give a list of the local electric fires, with 
the names of the contractors whose work was involved, it 
would certainly lead to an over-heated discussion which he 
had hardly the temerity to face. If dampness, whether in 
plaster, stone, or wood, were the only earth, then a further 
metallic earth connection should be made, He was glad 
that Mr. Munro agreed with him that each new earth 
would pass current equal to some pressure divided by its 
resistance, and that the current which was limited in 
amount would divide iteelf inversely as the resistance of 
each earth. The time taken to make the insulation teat 
at Port Dundas electricity works each week was half an 
hour. The positive or negative main was earthed through 
a resistance and the current taken on the middle wire of 
the feeder before and after the earth was made. Mr. 
Newington did not see the use of insulating the earth- 
wire. Mr. Lackie had heard of ono or two fires due to the 
earth-wire being left bare, and it appeared to him a little 
inconsistent to have & bare wire running for some length 
across a basement when such a wire would be called upon 
at certain times to carry considerable current, Insulating 
the earth-wire had also the advantage that it was readily 
distioguiehable for earth connection from telephone and 
bell wires. Mr. Newington and other speakers had pointed 
out that although an installation carried out according to 
Mr. Lackie’s ideas would be all right at first, a plumber or 
bellhanger's pipes would be pretty sure to be subsequently 
run in such à way as to bring them into contact with the 
metallic sheathing of the electrical conductors Ono of Mr. 
Lackie’s main contentions had been that in the event of 
such a contingency there was absolutely no means of testing, 
with the existing wiring practice, the real state of affaire, 
whereas if the tubing were known to have been originally 
elear of all other metal work it could be tested after the 
plumber had finished his work to ascertain whether his 
pipes were in contact with the cable sheathing or not. All 
insurance companies insisted on metal sheathing being kept 
clear of gas-pipes, and there was no electrical difference 
between sheathing being in contact with a gas-pipe and its 
being in contact with an iron beam or girder with which a 
gas-pipe is in contact. Mr. Mavor was wrong in assuming 
that Mr. Lackie was coming round to the idea that it wae 
not safe to run electrical conductors without aa earth 
protection. Formerly they had laid their lead-sheathed 
cables in Glaegow in iron troughs; now they were definitely 
convinced that this was quite a mistake, Trouble had been 
experienced with arcing and fusion between the lead 
sheathing and the iron troughs when the lead got alive 
by accident. Two alternatives presented themselves— 
viz, either to use metallic-sheathed cables and put them 
ioside a non-metallic box, or to gat a non-metallic 
sheathed cable and put it iaside an iron box, in both 
cases running the box up solid with compound. They had 
now got a non-metallic sheathed cable which they ran up 
in wooden boxes with no metallic sheath or earth protection, 
and it was proving most satisfactory. The current returr- 
ing by the tramway rail was not the same as that which 
flows when an earth took place on an electric lighting or 
power installation. In the case of tramways it was a fixed 
current, and would divide up in proportion to the con- 
ductivity of each patb, but the tramway rails need not 
necessarily be the earth, but are an earth of their own. 
Tbe London County Council had put down an insulated 
positive and negative, and he believed other tramway 
companies and corporations would do the same if they 
could afford to do so. He did not understand Mr. Mavor's 
contention that the real trouble arises, not between one of 
the conductors and the eartb, but between two conductors 
when the flash takes place inside the metal box or other 
place where a fault occurred. The trouble undoubtedly 
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did occur with one conductor only coming in contact with 
the metal sheathing, and also the current leaving the metal 
sheathing and other metal work, and the great difference of 
potential was practically between the point at which the 
fault occurred and the earth proper. Mr. Lackie was in 
agreement with the Board of Trade regulations, and Mr. 
Mavor ssid that so far as these regulations were concerned 
the requirements of the paper were very proper. Mr. Lackie 
agreed that Simplex tubing of the light gauge ought to be 
abolished and only proper screwed tubing used. The rules 
of the American Institute of Electrical Engineers state 
that the iron tubing used for protecting conductors shall be 
of a certain gauge corresponding to our gas barrel. The 
cost of a resistance such as Mr. McWhirter expected the 
speaker would require to carry 70 amperes with a pressure 
of 200 volts would be more like £25 or £30 than £500, 
but where a consumer got into the habit of inserting 
larger fuses in faulty circnits, no system of earthing would 
avail for such a consumer’s wiring. With regard to break- 
down in lead-covered wire, such faults did not occur in 
larger cables. Small stranded wires in being tinned became 
hard and brassy. The possibility of using the electricity 
supply for working electric bells had been mentioned. The 
risk of shock, however, from bell pushes, which were not as 
a rule very highly insulated, was a drawback. He was of 
opinion that by keeping what Mr. Maxwell had called their 
fourth conductor insulated throughout its run the work of 
the outside testing department would be greatly lessened, 
for if thig one conductor were right the other three would 
be bound to be right, and there would be 99 per cent. 
fewer complainte. He did not agree with Mr. Mordey in 
thinking that the rise of voltage to 200 and 250 had been 
brought about in the interests of the undertakers rather 
than for the benefit of the consumers. Mr. Lackie was 
certain that if the Glasgow Corporation had stuck to the 
old 100-volt supply, their capital expenditure on mains 
alone would have been half a million more than it is to-day, 
and this would in its turn have affected the price of the 
current to the consumers. In reply to Mr. Mackenzie's 
contention in favour of a concentric system, Mr. Lackie 
expressed the opinion that if a concentric system were 
universally used they would probably have, when a fault 
occurred, enormous rushes of current that would not only 
melt soft gas-pipes but iron pipes also. Mr. Lackie main- 
tained that his suggestion would help rather than hinder 
the electric lightiog industry, because while it would not 
add materially to the cost of installation work, it would 
help to eliminate fire risk, which, slight though it was, was 
undoubtedly an impediment. 

The CHAIRMAN then called upon Mr. Harold Watson, 
of the Holland House Electrical Manufacturing Company, 

Glasgow, to read a paper on “ Fittings.” 
Mr. WATSON'S paper was a short one, and dealt with the 
subject more from the points of view of the architect and 
the artist than the electrical engineer. At the outset the 
author briefly sketched the evolution of electric fittings, 
Starting from the beautiful designa of oil lamp in use 
among the Greeks, referring to the various developments 
that took place with the introduction of gas as an illuminant, 
and then going on to deal more particularly with the 
changes that took place with the increased use of elec- 
trical energy for lighting. The author showed that manu- 
facturers were gradually realising the possibilities of 
electricity in the design of fittings, and were freeing them- 
selves of the earlier imitation of gas fittings. The present 
stage of progress might aptly be called that of the renais- 
sance of the hand candle-stick. He was sure that although 
from use and wont the eye was pleased with a brilliant 
cluster of lights in the centre of a drawing-room or recrea- 
tion-room, diffased light from lamps not actually seen, in 
combination with recessed lights carefully placed, would 
probably receive more general attention in the future. The 
lecture was illustrated throughout with sketches, and a 
model of a counter-weight fitting of the author's own 
invention was shown. In this fitting a chain arrangement 
took the place of twin flexible for bearing the strain of 
the counter-weight and lamp fitting. In describing this 
model, the author spoke strongly of the dangers and dis- 
advantages of using twin flexible for counter-weight 
fittings. 


A discussion followed. Mr. H. A. Mavor (Glasgow), 
the first speaker, said that after the work done by Mr. 
Benson, the most important development in the design of 
fittings had been in connection with the work of Mr. 
McIntosh, a Glasgow man. What Mr. Watson had said 
about the probable development along the lines of reflected 
light was very interesting, although the speaker in his 
personal experience had found great difficulty in keeping 
the reflecting surface clean. The method adopted by Prof. 
Barr in his laboratory in the Glasgow University was 
worthy of mention. It consisted in utilising the cross 
beams in the ceiling for the diffusion of the light by putting 
the incandescent lamps in rows on one side of these beams, 
so that the lamps themselves were not visible to the eye 
looking in the direction of the front of the room. Mr. 
Mavor also described the fitting he found most suitable for 
use in his drawing office. It consisted of a tubular arrange- 
ment with a weight at the upper end and an incandescent 
lamp and shade at the lower end. In the middle of the 
tube was a ball, which acted as a swivel, and by means 
of which the lamp could bs conveniently placed at any 
angle. | 

r. J. M. Munro (Glasgow), in a lengthy speech, 
regretted that the technical vocabulary in connection with 
their industry was so ill chosen. The word “fitting” might 
mean almost anything. Switches, for instance, were often 
called fittings. The word “installation " was just as unfortu- 
nate. With regard to the psper before them, the author 
could have added greatly to the interest if he had been less 
anxious to avoid all appearance of self-advertisement. The 
speaker thought that all electrical connections ought to be 
made, if at all possible, by serewed joints in preference to 
made joints, and he was of opinion also that makers should 
adopt standard methods of suspension. 

Mr. J. D. MACKENZIE (Glasgow) said he did not agree 
with Mr. Munro with regard to screwed connections for 
making joints. Screws had a nasty habit of working loose, 
and there was nothing better than a good soldered joint. 
The speaker thought the word “electrolier” was as 
inadequate as some of the other words to which Mr. 
Munro had referred. 

Mr. Tipp (Glasgow) described a method whereby he was 
easily able to take down his electric fittings. This con- 
sisted of an arrangement of hooks upon which the fittings 
themselves were hung, the wires in the fitting being con- 
nected to the conductors by means of bayonet lampholders. 

The CHAIRMAN also spoke. 

Mr. WATSON, in reply, said that there was still much 
to be done in illumination by means of reflected light. 
Designers of fittings were often electriciaus nowadays, and 
they understood what was wanted in a fitting from the 
wiring contractors’ point of view. Mr. Watson thought 
that Mr. Mackenzie was right with regard to screwed 
joints being less desirable than soldered ones. He was of 
opinion, however, that fittings should be sent out by the 
maker wired and ready for erection. and that all jointing 
should ba done in the workehop. He regretted that more 
had not been said with regard to the use of flexible, 
because he thought that the use of flexible was a question 
that required serious consideration. 


FORTHCOMING EVENTS. 


THURSDAY, APRIL 27. 


Institution of Electrical Eagineers.—At 8 p. m., discussion of Mr. 
B J. Arnold's address to the joint meeting at St. Louis ''Oa the 
Problem of the Alternate-Carrent Motor applied to Traction," and 
Mr. F. Oreedy's paper '' The Alternate-Curtent Series Motor.” 


PERSONAL. 


The Carlisle Town Oouncil bave increased the salary of the deputy 
electrical engineer (Mr. Scurfield) from £150 to £175 per annum, sni 
have resolved to make a telephonic connection between h s house and 
the electricity station. 

The Southampton Town Council have decided to app int Mr. Street, 
the borough electrical engineer, general man of the tramways 
department fora period of 12 months, in addition to his present dutier 
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UNSOLVED PROBLEMS. 


The James Forrest lecture which was delivered by 
Colonel R. E. Crompton, C.B., before the Institution of 
Civil Engineers last week, forms an excellent résumé of the 
present state of progress in electrical engineering. The 
lecture, supposed to be devoted to unsolved problems, 
contained many descriptions of problems which had been 
actually solved within recent times. The solution of 
these, however incomplete it may be in certain cases, 
argued well for the final solving of the other problems 
which Colonel Crompton brought to the notice of his 
audience. In fact, in a number of instances he was able to 
predict with considerable assurance the direction in which 
we should look for progress towards the final overcoming 
of the difficult problems involved. These he divided into 
two groups—:.c, those set for us by Nature herself, 
and which chiefly concern scientific investigators, and 
those which present themselves to engineers making use of 
electrical energy for man’s service. The first class of 
problem still bas to be considered by engineers in order to 
avoid interference with his worke. For instance, the 
explanation of ball lightning has yet to be given. This 
was pointed out by Colonel Crompton at the beginning 
of last week, and a new record as to the phenomena in 
question was obtained on Sunday last at Richmond. In 


this instance a church was struck, and a number of 


observers state that they saw what appeared to be a huge 
ball of fire descending from the clouds. This exploded 
with a loud report near the church steeple. The explosion 
of the fire- ball was described by a military officer 
as resembling the explosion of a shell from a siege 
gun. This account agrees with others described in 
the lecture, and yet our scientific investigators are 
unable to give any reasonable explanation of a discharge 
of electricity resulting in a ball of fire moving so slowly 
as to be readily followed by the eye. In this subject, as in 
the phenomena connected with terrestrial magnetism, much 
remains to be done before a true explanation of the known 
phenomena can be given. While electrical engineers have 
hindered to a certain extent the work in magnetic observa- 
tories, they have only done so in the interest of the general 
public. Thus the introduction of electric tramways with 
earth returns has resulted in the moving of magnetic 
observatories into secluded spots where the variations in 
the earth’s field can be watched and recorded without inter- 
ference. It was when Colonel Crompton turned to the elec- 
trical engineering problem of the day that he excited the 
keenest attention. This is so from the fact that he 
has personally been responsible for the solution of so 
many difficulties. Thus in the early days he had to 
deal with pioneering work in the design of dynamor, 
in the construction of light and power distribution 
systems, and the many accessories connected there- 
with. The lecture, as will be seen from our columns, 
contains the description of how many of these problems 
have been solved. For instance, the insulation troubles in 
the early dynamos seemed almost insuperable, and even 
now it is no easy matter to ensure that the insulation shall 
be able to resist both moisture and heat while retaining its 
mechanical properties. Still, this problem has practically 
been solved for machines of ordinary size and speed. The 
introduction of the steam-turbine as the prime mover for 
large generatiog units exaggerates the mechanical diffi 
culties of insulation owing to the enormous centrifugal 
forces involved. This problem is now being considered by 
most of our large manufacturers, and the experience obtained 
from the various machines running at high speeds will soon 
determine what general lines are likely to lead to success. 
The detailed improvements in storage batteries, although 
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many, still leave a great deal to be done before the storage 


of electricity is eufficiently cheap and simple as to render 


the power factor of the load of as little importance to the 


electrical engineer as it is to the gas undertaking. The 
great problem, however, which is before us at the present 


time is the electrification of our railways. As to this, 


Colonel Crompton, speaking before an institution whose 


members have been responsible for the great railway 


systems of the country, was comparatively modest in his 


claims. He was sure that electric traction could supersede 


the present steam haulage on our railways at the schedule 
speeds which are now in use. He was not so certain as to 


the raising of these schedule speeds to a considerable extent 
by electric haulage, as he thought that the locomotive 


designers would meet the competition by improvements 
which would enable steam locomotives to ran also at higher 
schedules and safely. The problem is one on which expe- 
rience is being accumulated at a rapid rate, and with the 
introduction of the single-phase motor a great step has 
been made towards the economic electrification of main 
lines. Many other problems are given in the lecture as 
awaiting solution, and the young electrical engineer cannot 
do better than read the 1905 James Forrest lecture when 


looking for an outlet for his energy. 


SINGLE-PHASE RAILWAY MOTORS. 


Dr. Behn-Eschenburg in an article in the Schweizerische 
Elektrotechnische Zeitschrift deals with recent work of the 
Maschinenfabrik Oerlikon in connection with single-phase 
motors, and gives some interesting test results. Curves are 
given of a 35-h.p. (continuous rating) motor used (1) as a 
direct-current motor at 200 volts; (2) as a plain series 
alternating motor at 200 volts and 22 -; (3) a8 a 
repulsion motor at 230 volts, 44 ; and (4) as a com- 
pensated series motor, with additional short-circuited brushes 


(Latour's method) at 250 volts, 44 —. 
The motor is a six-polar one, but has no salient poles, 


the windings on both rotor and stator being similar to a 
direct-ourrent armature winding, and the rotor winding 


being connected to an ordinary commutator without the 


interposition of any high-resistance connections. The stator 


winding is divided into two similar parts with their 
magnetic axes half a pole-pitch apart. One of these parta 
is the exciting winding proper and the other is the com- 
pensating winding to counteract the field set up by the 
armature current. For cases (3) and (4) the two parts of 
the stator winding were combined into a single regular 
winding. The slots on both atator and rotor are half 
closed. For cases (1), (2), and (3) six sets of brushes were 
used and for (4) 12 sets. Each brush was 8mm. wide, 
and in cases (1) and (2) the brushes were set on the neutral 
line. The air-gap of the motor is 1mm. a side. 

Thé temperature rise in all four cases was found to be 
about the same, and in no case exceeded 45deg. C. after four 
hours at full load. The sparklessness and the state of the 
commutator at the end of each run were also found to be 
equally satisfactory in all four cases. Even at speeds above 
1,000 revolutions, or below 500 revolutions, the machine 
was sparkless in cases (1) and (2), but in cases (3) and (4) 
special devices for counteracting the voltage induced in 
the short-circuited section would be required at these 
speeds. In case (2) this short-circuit voltage oan easily 
be kept within the required limit, even with large over- 
loads, by proportioning the iron sections so that they 
become saturated before the maximum safe field strength 
is exceeded. In oases (3) and (4), however, the higher 
periodicity, necessitated by power-factor considerations, 
involves a higher induced short-circuit voltage at starting 
and at speeds much below or much above synchronism, 
though at, or about, synchronism this voltage practically 
disappears. The tests show that the short-cirouit induced 
voltage per section at starting was 2:6 volts with 200 
amperes 2d ~~ in case (2), and 4'5 volte at 130 amperes 


44 ~~ in cases (3) and (4). In the case of the repulsion 
motor (3) the brushes were short-circuited togetber and 
set at an angle of 18 (electrical) degrees, or one-tenth of a 
pole-pitch from the magnetic axis, as this position was 
found to give about the correct current in the rotor, as 
indicated by armature and commutator heating at 35 h.p., 
1,000 revolations, and by the power factor approaching its 
maximum value, 

The following table shows the bebaviour of the motor 
under the different conditions as read off the curves accom- 
panying the article : 


| 


Motor tested as | H. P. Reva. Volts. Amp. ~~ | Efficiency Cos ¢. 
— Ä—Eäũ— —UA— —ñ —2—ꝑE— 2,3 A————ᷣ—— 


E 


1. Direct - current 


series motor.. 35 1,000 187 160 — 857 — 
2. Series alternat | | | 

ing motor. 35 1.000 182 182 22 | 815% | 95% 
3. Repulsion motor 35 880 | 225 156 | 44 p 4 97 
4. Latour motor.. 35 880 255 128 44 81% 100 % 


The weight of the motor complete without gear is 1,000 kg. 

The article concludes with a short description, together 
with photographs and some test results, of a 200-h.p. 
single-phase geared railway motor. "This is a plain series 
motor, with eight salient poles, working at 260 volts, 
600 amperes, 15 ~W~, at 650 revolutions normal and 1,000 
revolutions maximum. The ampere-turng per unit of 
armature periphery and the number of commutator seg- 
ments were kept as high as possible, the width of the latter 
at the surface being 4:8 mm. The armature diameter is 
750mm., length of armature core parallel to the shaft 
290mm., diameter of commutator 580mm, and over-all 
diameter of outer frame 1,245mm. A special device for 
reducing the sparking voltage is employed, but is not 
described. No special compensating winding for reducing 
the armature distortion is employed, but the design 
ia such as to reduce this to a mioimum. Commutation 
waa found to be equally good over the whole range of speed 
from 0 to 1,100 revolutions. The induced voltage per 
section is only two volts when tbe torque is 200 kilogram- 
metres, and only increases some 12 per cent. when the 
torque increases to 550 kilogram-metres, owing to tbe 
dimensioning of the iron circuits. The curves given show 
that at 200 h.p. the input is 263 volts, 600 amperes, 680 
revolutions, the effioienoy being 92 per cent, and the 
power factor 95 per cent. The weight of the motor com. 
plete with three bearings is 5,000 kg. 


UNSOLVED PROBLEMS IN 
ENGINEERING.* 
BY COLONEL R. E. B. CROMPTON, C B, M. I. C. E. 
(Continued from page 527.) 


From the first we found that the most convenient method 
of forming our existing coil or helix was by winding up into 
a coil on the core iteelf, or on a separate frame slipped on 
to it, copper wire of circular cross-section, and covered with 
a fibrous insulating material such as cotton or silk thread. 
This method of coil winding bas held up to the present 
date, chiefly on account of its convenience and of the very 
perfect and economical methods of covering the wire with 
silk and cotton thread, or in some cases with spiral paper 
strip, which have been from time to time introduced, but in 
all these cases the mass of the wound coil is largely made up 
of insulating material, as, on account of the circular section 
of the copper itself, there is much wasted space. Moreover, 
on account of the low heat conductivity of the mass of 
insulation and the waste spaces entrapping air, the heat- 
conducting properties of the coil as a whole is very low. 
The recent series of experiments that have been carried out 
for the Standards Committee by tbe National Pbysical 
Laboratory have shown very clearly that with coils of this 
class the temperature at the hottest part of the coil is 
frequently 35deg. F. in excess of its mean temperature, and 


ELECTRICAL 


as in this case the maximum temperature of the coil is the 


* The ''James Forrest” lecture, 1905, delivered before the Inatitctiop 
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governing factor, it is evident that if we can so increase the 
heat conductivity so as to materially reduce this difference 
between the maximum and mean temperatures, 80 can we 
improve the coil both in the cost of its production and in its 
economical: wo: king. 

I have prepared diagram 2 showing windiog in three 
forms, the first showing tbe relation of copper to insulation 
and wasted space when cylindrical cotton or paper covered 
wires are wound on to short formers provided with flanges 
of the full depth of the winding ; the second, which is aleo 
a usual form and allows of a more solidly wound coil—i e, 
when the ends of the winding are stepped back—the 
alternate layers fitting in to some extent between the 
deprossions of the first layer. But for the third case I 
bave shown an ideal winding of a coil to produce the same 
resnits as to the required magnetic field and to give 
sufficient cooling surface to get rid of the heat, but using 
less copper and baviog greater heat conductivity due to 
the continuity of the copper from the inside to the outside 
of the coil. This ideal winding you will see consists of 
thin copper strip wound on ita edge into correct position 
by suitable machinery, each turn being insulated from the 
adjacent turn by a thin film of insulating material applied 
to it at the time it is being wound. This ideal form of 
coil winding has already been occasionally used in 
practice for the larger coile required for certain trans- 
formers and for the magnets of large generators and 


DiaAdRAM 2—Comparison of Winding. 


Oase T. — Ampere turns, 120; current density, 1; area of copper, 54:5 per 
cent. ; area of insulation and apace, 45:5 per cent.; “iameter of wire, 
100 mils. - lin. ; thickness of insulation, 10 mila. :0lin. 


X 
V 
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Case II. — Ampere turns. 20; current density, 1; area of copper, 58:6 per 
cent ; area of insu ation and space, 414er cent. : diameter of wire, 
100 mils. - lin.; thickness of iusulation, 19 mils. - Olin. 
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Case ITI. Ampere turas, 123; current densitv, 1°15; area of copper, €8°9 
per cent.; ares of insulation and spice, 31:1 per cent.: total space 
occupied, 59°34 per cent.: thickness cf iusulation, 10 mils. Olin. 


motors, and it will be seen that we gain greatly in 
reducing bulk of the ‘winding, weight, and cost 
of copper, and as the magnet arms are shorter we gain 
greatly in tbe size and cost of the framework of the 
machine, but in order to apply it generally to the smaller 
class of apparatus we still require a combination of rolling, 
winding, and insulating machinery which will take the 
rough copper strip and at one operation reduce it to the 
correct cross-section, winding it into place, and apply the 
coating of insulating material. In my diagram I have not 
taken advantage of the reduced thickness of insulating 
material although I might have done so, but even as shown 
the reduction in siz3, weight, and cost are very noteworthy. 
And it is the constructional problem which I here set and 
formulate for your consideration. 

We now come to insulating problems. As I have already 
said, up to the present we have been content with the 
older method of fibrous insulation, sometimes untreated, 
but in other cases impregnated with an insulating varnish 
or enamel, In order to render our coils non-hygroscopic, 
so that we can maintain sufficient insulation in moist 
atmosphere, we have already introduced vacuum machinery 
to remove the moisture after they are wound, and after- 
wards we inject our waterproofing and insulating varnishes 
under pressure to fill up as far as possible the interstices, 
at all events in the outer layers of winding, at the same 
time we slightly increase the heat-conducting qualities of 


the coil as a mass. But, unfortunately, it is difficult by 
such impregnation to make the coils waterproof to a satis- 
factory extent, for the fact that when these coils are at 
work they are alternately heated and cooled of itself tends 
to aid the re-entrance of moisture, at all events in this 
climate. 

Quite recently in connection with this winding question 
another difficulty has been observed by Highfield and 
others—: e., the formation of czone, and, finally, of nitric 
acid inside the coils, which has in many cases destroyed the 
fibrous material used for insulation. All this points to the 
desirability of dispensing with fibrous material and of 
replacing it by an insulating material which will have 
sufficient dielectric strength, will stand the action of nitric 
acid, and facilitate heat conductivity. A good deal has 
been recently done in this direction, and notable advances 
bave been made towards increasing the temperature up to 
which such insulating compounds can be worked without 
notable decrease of their dielectric strength, so that 
althongh a few years ago we considered a temperature 
of 100deg. C. or 212deg. F. as quite the outside tempera- 
ture at which coils could be satisfactorily worked for 
lengthened periods, we are now slowly coming to the 
opinion that it is desirable that we should work them at 
far higher temperatures, and that it is quite reasonable to 
hope that our chemists will furnish us with suitable 
insulating materials for impregnation, or coating our 
conductors, and which will stand continuously tempera- 
tures up to at least 200deg. C. or 390deg F. If we are 
successful in obtaining the two requirements which I have 
mentioned i e., the reduction iu the siz:s of our coils, as 
shown in the third case of my diagram, and in obtainiog 
the higher temperatures at which we can work them 
without endangering the durability of our plant—we shall 
benefit greatly, both contractors and users, by reducing 
the balk, weight, and cost of our machinery without in 
any way impairing ite efficiency. 

The recent introduction of high-speed turbo-generators 
has called attention to the difficulties of designing both 
the cores and the winding of the revolving fields so that 
they can successfully withstand the severe mechanical 
stresses to which they are exposed at these extreme speeds. 
Much ingenuity has already been exercised in attempting 
to reconcile the antagonistic requirements of great 
mechanical strength to resist centrifugal forces combined 
with minute sub-division of the score to prevent a free 
path for the eddy currents. It will be sean that here the 
difficulties of the designer are very great, and the problem 
of overcoming them is yet in its early stages. 

Although we are all agreed that the development of 
electrical storage is desirable from every point of view, we 
engineers are stilldivided into two camps—those who believe 
in storage in its present stage of development, and those 
who hold the contrary opinion, that until we have at 
command a form of electrical storage differing widelv from 
that furnished by the lead-couple accumulator of Planté, 
we bad better leave storage severely alone, and trust to 
careful design and the parallelising of our generating 
apparatus or to similar precautions to obtain sufficient 
regularity of supply to our users. 

I have from the first held strongly to the former view, 
as I have all along considered that in the lead-couple 
accumulator we have a most valuable means of obtaining 
sufficient storage for our purposes, and that we had far 
better address our energies to encouraging the development 
aod improved manufacture of the storage that we have, 
rather than to sit with our hands before us awaiting the 
invention of something which, after all, we may never 
obtain. 

It may surprise many of you to hear how great have 
been the improvements in the lead-couple accumulator 
during the 15 years or so that it has been in practical use. 
These developments have been steady, continuous, aod 
have been very lately discussed ; but the fact remains that 
the accumulator, as we now have it, has taken rank. as a 
part of our electrical plant which is well understood, and 
from the use of which many of us are obtaining great 
economical benefit. 

The causes of this improvement are twofold. Our early 
troubles arose partly from difficulties in the manufacture of 
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the plates in the accumulator cells; means were adopted to 
hasten the formation of these plates during their manufac- 
ture, for which we paid somewhat dearly by their shortened 
life. Another and very important cause of our early 
troubles was that for a long time we continued to use tke 
cells themselves as a means of regulating our electrical 
pressures. This introduced conditionsextremely unfavourable 
to the regulating cells of our batteries of accumulators, 
but since, owing to the discoveries of Chamen, Highfield, 
and others, we have obtained regulation by means of 
automatic motor-generators, to which the name of boosters 
has been generally given. This difficulty has been largely 
removed, so that the life of a battery is no longer confined 
to the short life of its regulating celle, but is that of the 
life of the whole mass of cella that are all working under 
equal conditions. 

The heavy cost of upkeep of the early accumulators was 
due to the fact that the active material on which storage 
capacity depende, became detached from the plates and fell 
to the bottom of the cells in the form of an inert mud, 
which required to be removed at frequent intervals of time, 
and was a great source of loss and annoyance. | 

The value of recent improvements may be gauged by 
the fact that tho formation of deposit in the bottom of the 
cells from this detached active material has been reduced 
to one-quarter of its quantity during the last five years, 
and we may safely say that the durability and cost of 
upkeep of these accumulators has been reduced in the 
aame proportion. 

These improvements have been noticed by those who 
have closely studied this question, and has been followed 
by a great increase in the use of storage, especially where 
the demand on the electrical energy has been intermittent, 
or has been confined to short hours, such as in towns or 
villages, where the demand up to the present has been 
principally for domestic purposes during hours when 
artificial light is required; so that at present my view is 
that we can design far the most economical plant for 
supplying electrical energy for these cases by combining 
the most economical generating plant that we know of, 
which is the combination of the internalcombustion 
engine with a suction gas plant worked for long hours, 
and thereby charging storage sufficient to deal with. the 
bulk of the load, but supplying the short hours of peak load 
from steam plant specially designed to work for short hours 
at a maximum efficiency. 

The storage problem which has been insufficiently 
developed, but to which much attention is now being 
directed, is that of portable storage. We require a box of 
power, as it was first termed by Lord Kelvin when the Faure 
accumulator was brought over to this country. I must 
remind you tbat Lord Kelvin was not alone in thinking 
that we had already within our reach the power of storing 
considerable amounts of power in boxes of reasonable sizs 
and weight, which could be transported from the point at 
which they were charged to the point at which the power 
was to be utilised. After long years of disappointing delay 
we do see this realised in the very considerable number of 
private carriages driven by electrical means which we now 
see in the streets of London and Paris. 

Here, again, we have been told that the lead-couple 
accumulator is hopeless, and that we must wait for some- 
thing lighter and stronger, such as Edison has been working 
on for some years past, but again practice has shown that 
we are far from obtaining anything to take the place of the 
lead couple, and if we are to argue from the progress that 
I bave already iudicated as already having taken place in 
the fixed batteries we use in connection with our distribution 
systems, it is reasonable to suppose that similar progress 
will be made in the portable accumulatore, and that a few 
years hence we shall see great developments. It is probable 
that these developments will rather take the form of a 
better organisation of methods of using, of obtaining 
facilities for recharging and repairing the accumulators 
we already have, but this is more the province of the com- 
mercial organiser than of the engineer himself. 

It is quite certain that an enormous impulse would be 
given to the production of electrically-driven vehicles when 
the boxes of accumulators and the means of charging them 
are sufficiently standardised. I am glad to say that the 


matter has been already taken up by the Standards Com- 
mittee which is supported by this institution, and in this 
respect the outlook is distinctly hopeful. 

The railway problem, which is of the highest interest and 
importance to my audience, would occupy not one but a 
series of lectures. I must confine my remarks to pointing 
out that one solution of the problem seems already within 
our reach—namely, that of the utilisation of single-pbase 
alternating currents for long-distance transmission which 
only requires two insulated wires and two contacts. The 
engineering and mechanical secondary problems still 
unsolved are easy ones. We have the choice between the 
type of series motors as made by Finzi in Italy, and that 
of the Winter and Eichberg compensated repulsion motors 
made by the Allgemeine Company. The difference between 
these two types lies principally in the size of the transform- 
ing apparatus which must be carried on the train. In the 
first instance this must be equal in capacity to the total 
output of the motor equipment, whereas with the repulsion 
motor the transformer need only have a capacity of 
one-tenth the rated capacity of the motors. Our future 
choice lies between these two or similar systems or 
modifications of them. 

As regards the problem of the third rail, its difficulty 
and dangers, and of substituting the overbead work 
necessary for these single-phase motors, it is a mere 
draughteman’s question, and is quite certain to be satis- 
factorily dealt with. I think we can even now answer two 
questions. The first is: Can electric traction supersede the 
present steam haulage at the schedule speeds which are at 
present in use on our railways? To this question we eleo- 
trical men say that, although there are many secondary 
problems arising out of it, they are all easily solvable, - 
and we bave no doubt whatever that we can answer the 
question in the affirmative. The second railway question 
is: Can, we, by the introduction of electric haulage, raise 
to a notable degree the present schedule speeds, and from 
this cause alone become very formidable competitors to 
long-distance steam haulage? Although there are many 
electrical engineers who would answer this question in the 
affiı mative with as much confidence as they answer the 
first one, yet, personally, I am not quite so sure. I see 
that, spurred by our electrical competition, the designers 
of the steam locomotive are likely to make further efforts, 
and I feel sure that if we electrical men can work to 
schedule speeds of 100 miles an hour, the steam locomotive 
also can be improved so as to work at the same speed with 
equal safety. 

As to long-distance goods traffi», I do not think we are 
likely to attack this problem for years to come. None of 
the engineers who I have met, either in England or America, 
seem to think that electricity is ever likely to replace steam 
for this work—of course I mean in our present knowledge 
of the generation and supply of electrical energy. 

Oar railway problems would be greatly assisted by the 
solution of another mechanical problem closely connected 
with it, or with the driving of any machinery, such as 
rolling-mills, where the starting torque is very great and 
very variable, whereas the source of energy for driving is 
constant. You are all familiar with the attempts to deal 
with this matter mechanically on the motorcar or motor- 
omnibus by the change speed gear, but I believe and hope 
that the real solution is an electrical one. Ward Leonard 
has worked it out by the introduction of a motor-dynamo 
having a variable field, but up to the present all the devices 
have been heavy and costly; still the problem of producing 
by electrical means a change of speed and torque gear will 
be of the utmost value in aiding the work of the mechanical 
engineer, whether in railway worke, roliing-mills, oranes, 
hoists, or in the propelling mechanism of the steam, petrol, 
or electrical vehicles which are now beginning to be used 
80 largely on our roada. 

Probably the branch of electrical engineering which has 
already made its greatest advances has been that of per- 
fecting our measuring instruments. This is a matter on 
which I could dwell with loving interest, but time prevents 
me from dwelling on it at any length. The instruments 
that we have already at command for measuring direct 
currents are already so accurate, and so low priced, that 
they are commencing to be used for many purposes 
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quite outside the field of electrical engineering proper. 
By combining them either with a thermal couple, such as 
copper constantan, iron constantan, or with a platinum 
todium or similar alloys, they become the most accurate 
and convenient methods of measuring température from 
the minute changes necessary in measuring lunar radiation 
up to extremely high temperatures close to the melting 
point of platinum. The standard methods of checking 
these coil instruments by means of the potentiometer are 
already very perfect, but when we come to the measuring 
of alternating energy, although the instruments for measur- 
ing separately the current and pressures are satisfactory, 
yet no completely satisfactory method at all approaching 
the accuracy and simplicity of the direct-current methods 
for measuring power are as yet available in this case. 
This is due to the difficulty of measuring current and 
pressure simultaneously and under sach conditions that no 
corrections have to be made for the difference in phase 
between the two, wherein lies the all-important power 
factor. Probably the solution of this problem lies in the 
further perfecting and simplification of electrostatic means 
of measuring alternating pressures. Much is to be hoped 
for from the further development of the beautiful spherical 
electrostatic instruments devised by Price. 

The problems of the further utilisation of electrical 
energy for the purposes of our daily life are of extreme 
laterest. The first strong impetus given to the discovery 
of improved means of generating electricity arose from the 
desire for electric light. Firat came the arc light, followed 
by the incandescent lamp, and both have been perfected up 
to a certain point. By the invention of the enclosed arc 
wo have greatly reduced the cost of labour of recarboning 
our lamps, and have so far increased their utility by per- 
fecting smaller details of manufacture, and the carbon 
filaments of our smaller lamps have also reached better 
efficiency and regularity of light-giving power than was at 
first the case. Still, as at present produced, they fall short 
of what is desired in point of efficiency ; but there is, never- 
theless, room for hope and material benefit in this respect. 
For years past many minds have been attempting to solve 
the problem of obtaining increased light from an incan- 
descent filament or wire. The successive appearance of 
the Nernst, the Auer, von Welsbach, the osmium, and, 
finally, the tantalum lamp indicate the more or less 
successful efforts that have been made and which seem 
likely to yield satisfactory resulta. 

The development of this tantalum lamp has been a 
striking instance of the way a problem of this kind ought 
to be attacked. The search for a suitable wire was set 
about in a thoroughly systematic manner. Tantalum was 
tried, as it was one of a group of metals that from their known 
atomic values would be likely to give the desired results. 
It was then hardly known in its metallic form, so that 
during the search it was necessary to devise means for 
obtaining it in sufficient quantity, to draw and toughen the 
wire, and to mount it in a suitable manner. The result 
has been a lamp which, although not perfect, does yield 
many of the results that were expected from it, and the 
enquiry will very probably lead to notable additions to our 
knowledge of this part of the lighting problem. 

Quite recently we have witnessed the introduction of 
lamps yielding strange coloured lights, on the one hand the 
blue of the Cooper Hewitt mercury vapour lamp, and at 
the other end of the scale the orange-flame carbon arc 
lamp. An investigation into this question of the colours 
which are best suited to obtain clear visual definition by 
artificial light is sorely needed. Such an investigation 
was begun 10 years ago by Langley in America, Blondel 
in France, and by Barr and Phillips in this country, but of 
late years little further has been heard on thie extremely 
important subject. The revival or reintroduction of these 
modern lamps show that the problem is an important one. 
More than 12 years ago Langley defined the brightness of 
light as the intensity of retinal absorption, and probably 
this is what most of us believe it to be. He pointed out 
that the effect of lights of different colour on the retina 
varied with the individuals and with the age of 
individuals, so that the greatest visual intensity is obtained 
with younger men when the light is rich in yellow rays, 
with the older men when the light is richer in the green 


and violet. Now that we have at command electric lamps 
that can give us colours of both kinds, it will be interesting 
to notice how far Langley’s ideas are corroborated now that 
we have such full opportunities for investigating them on 
a larger scale. We are told that the Cooper Hewitt lamp 
gives excellent definition and does not fatigue the eye when 
exposed to the trying work of reading fine scales, or 
wherever high definition is of first importance, and has to 
be obtained by the aid of artificial light. 


(To be concluded.) 


TRADE NOTICES AND NOVELTIES. 


The Lahmeyer High-Tension Oil Fuse. 


The essential features of the high-tension oil fuses of the 
Lahmeyer Electrical Company. of 109-111, New Oxford-street, 
W.C., are apparent from the illustrations herewith. The fuses 


, "4 
Fig, 1. Complete Lahmeyer High- Tension Oll Fuse. 


are standardised for 12,000 volts and up to 120 amperes in 
capacity. The complete fuse is shown in Fig. 1. The fuse 
wire is not immersed in oil, but is contained in the metallic 
fusing chamber (Fig. 2). This is lined with insulation, and 
the lower part just enters the oil. The lower end of the fuse 
is connected by a flexible copper connection to the lower oon- 
tact of the fuse carrier. This fuse chamber may be compared 
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Fic. 3.—Details of Fuse, showing 
method of replacing, 


Fia. 2.—Fusing Chamber 
with Fuss Wire. 


to a gun with its muzzle placed under oil. The fuse, when it 

lows, causes a rapid increase of the gaseous pressure inside 
this chamber, which discharges downwards into the oil. "This 
forces the lower terminal of the fuse into the oil, and also the 
heated gases are promptly cooled by passing into thesame. The 
interruption of the circuit is thus instantaneous, and it does not 


suci 
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depend on the mechanical action of the spring, which is solely 
used to keep the fase wire in tension. The fact that the fuse 
wire is clear of the oil makes the fusing current a definite 
quantity. Fig. 3 shows the details of the fuse carrier and the 
method of replacing the fuse wire. 


Earthing Device for Metallic Conduits. 


Mr. A. J. Beaumont, of 78, Bishopsthorpe-road, York, sends 
us particulars of apparatus he has devised for cutting off the 
supply to any installation should there be any leakage to earth 
through either the metallic covering of the conductors or the 
frames of motors, eto. is we illustrate herewith. It con- 
sists of an automatic main switch, which is held in its closed 
position by a catch. The switch is pulled open by the springs 
seen at eicher side of the coil as soon as the catch is tripped by 
a small current passing round the solenoid. The metallic 
tubing in the installation on the lead sheathing of the cable 
is connected to form a continuous circuit, and then earthed 
through the solenoid in question. If, then, any current passes 


The Beaumont Automatic Main Switch in off position. 


from any conductor to the tubing, the solenoid trips the main 
e seen that 
this makes it necessary for the metallic tubes to be kept from 
contact with any earthed conductors in the walls, such as water- 
pipes or girders. Mr. Beaumont tells us that he frequently 
finds the resistance to earth of such a system of conduits to be 
over 2,000 ohms. In large buildings it is advisable to have a 
separate earthing device between the feeding tubes and the 
distributing tubes, and to have a larger one on the mains to 
protect the feeding tubes. This larger cut-out would require 
one or two amperes to cause it to act, while the distributing 


switch and cuts off the supply of current. It will 


boards would be protected by the J-ampere cut-outs. The out- 
outs can, of course, be arranged to act with any desired currents 
to earth. The apparatus can also be actuated by a heat coil 
instead of by a solenoid. The efficacy of the device as a pro- 
tection against fire depends on the continuity of the metallio 
tubing or cable sheath. : 


Catalogues Received. 


N. S. AccuMULATORS.—The new catalogue of the N. S. Electric 
Storage Company contains particulars of further developments 
in the manufacture of lead storage cells by the firm in question. 
There is a great field for storage batteries to be used on motor- 
cars for ignition purposes. For thie purpose and also for train 
lighting the portable accumulators manufaotured by the Horton 
Kirby firm have exceptional advantages. The construction 
of the cell is in sach a form that it is physically impossible for 
the active material to become detached from the platos. In 
this N.S. cell the electrodes are made up of alternate layers of 
pellets composed respectively of oxide of lead and sponge lead. 
They are divided the one from the other by a porous diaphragm, 
and are packed in so that à permanent connection is obtained 
between the pellets and the conductors. In the list before us 
these cells are described in a range of sizes varying in capacity 
from 20 ampere-hours up to 80 for motorcar ignition work. 
For train-lighting purposes two sizes are made—-respeotively 
230 and 350 per ampere hour capacity. The firm also manu- 
facture large cells for use in central-atation work. 

ELectricaL MEASURING InstRuMENTS.—Messrs. Isenthal and 
Co. have given great attention to the manutacture of laboratory 
measuring instruments and rheostats for use in technical 
colleges. Their 1905 list of these includes also a number of 
commercial instruments. Thus their pocket voltmeters are 


extremely useful to all motorists. Ammeters of the same type 
are now being supplied, which afford & ready means of testing 
the output of small accumulators for ignition purposes. The 
firm standardise a series of electromagnetic instruments for 
workshop purposes, and their megohmeter is a useful adjanot 
to the switchboard of an isolated installation. Voltmeters and 
ammeters of the moving-coil type are inoluded in the list. The 
latter portion of the catalogue deals with instruments for the 
laboratory. 

J. H. Homes AND Co. send us their list of installations in 
textile mills. We gather from the information on this that the 
bulk of the installations are for lighting, but in certain cases 
motors of a considerable aggregate horse-power have been 
installed. From the list of mills given there is obviously a 
great field for the further extension of electric driving. 

THE CLEVELAND CRANE AND CAR CoMPANY have sent us a 
series of their bulletins dealing with various types of their 
electric cranes and hoists. The bulletin distinguished by the 
letter F describes an interesting electric ranway manufactured 
by the firm. The electric motor, complete with hoisting gear, 
is arranged to ran on the lower flanges of a continuous girder. 
The current is led to the motor by means of two insulated wires 
on the one side of the girder. Vertical spring trolleys are used 
to collect the current from these wires, while the motor is oon- 


trolled by means of ropes from the floor level. The system 
affords convenient means of transporting heavy pieces of 
material in factories where the headroom is limited. "The other 


types of cranes manufactured by the firm are exceedingly 
interesting in construction, and we notice that the three-motor 
type is very lergely used. The full address of the firm is 
Wickliffe, Ohio. 

SiNGLE-PHAsE Morons. —The Lahmeyer Electrica] Company 
standardise a line of single - phase motors for workiog on 
50-period circuits for output from h. p. up to 20 h. p. The 
voltages for the smaller sizes up to 14 h.p. are 110 and 220, for 
larger outputs motors for 500 volts are also stocked. The 
motors can either be of the wire-wound slip-ring type or with 
squirrel-cage motors. The list forwarded to us illustrates the 
general design of the motors, and gives useful information as to 
detailed prices of the motors and their accessories. 


NOTES ON SOFTENING AND PURIFICATION OF 
WATER FOR STEAM RAISING.* 


BY LOUIS J. LE CLAIR, ASSOC. GLASGOW TECH. COLL., 
A. M. E. E. 


Although methods of treating hard waters were known many 
years before Dr. Clark patented his process in 1841, until com- 
paratively recent years little attention had been directed to the 
treatment of boiler feed water, in ‘‘ softeners " for the preven- 
tion of scale formation, or in *‘ purifiers” for the elimination of 
grease from condensation water. 

Both soale-forming constituents and grease are most objeo- 
tionable in feed water, and every effort should be made to 
reduce the former to a minimum and entirely eliminate the 
latter. Scale reduces *he heat-transmitting efficlency of boiler 
plates, as may be seen by the curve in Fig. 1. The average loss 
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Fig. 1. Loss of Heating Efficiency due to Scale on Boiler Plates. 


amounts to about 8 per cent. for each 1/16in. thickness of scale. 
Certain scales, however, resist the transmission more than 
others, sometimes nearly doubling the above figure. It is also 
worth remembering, with regard to water-tube boilers, that the 
formation of scale decreases the internal diameter, and, in oon- 
sequence, the heating surface of the tubes. In boiler furnaces 
free from scale and soot the thermal head" between the 
surface of the metal next to the fire and that next to the water 
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* Paper read before the Dublin Local Section of Institution of Elec- 
trical Engineers, April 15, 1905, 
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is comparatively small. A coating of scale or grease increases 
this considerably, as may be seen frum Fig. 2, which 1s a diagram of 
some of Hirsch’s experiments, carried out with a clean plate 
and pure water, and then with coatings of oil and scale. It 
will be observed that at 45lb. per square foot per hour (for 
a flame temperature of about 1,500deg. F.), a comparison 
between temperatures on the fire-side when using a clean 
plate, then one with a layer of scale l/o:m. thick, shows 
the former to be about 380deg. F. and the latter 665deg. F.— 
an increase of 285deg. F. It might be mentioned that iron 
at 750deg. F. is just visible in the dark as a dull red. 
Table I., which is made up of extracts from Sir A. Durston's 
experiments on the effect of grease in boilers, again shows the 
greit retardation of heat transmission and the heating up of 
1 plates from this cause (Proc. Inst. Naval Architects, 
1895). 
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Fic. 2 —Temperature on Fire Side of Boiler Plate gin. thick when Evaporating 
Pure Water at 212deg. F. Water Side of Plates cleau and coated with Scale 
and Oil. (Hirsch). 


TABLE 1,—Showing Temperatures of Plates with Olean and Greasy 
Surfaces (Durston). 


Thick.| Thick. Tempera- | Tem- 


Experi- Temperature Differ- 
ness of | ness of ture fire- | perature 
mons plate. | grease. of fire, side of p'ate of water. W 
Ia. In. F°, F. | F F. 
A i — 1. 500 240 212 28 0 
B i — : are 280 212 68:0 
i fover forge : 
D i Ju ui ds 330 212 | 1180 
over forge ; 
ER | d * | (ear forge), " 359 i 0 
l above f | above 
F i is 2, 500 { 550 212 V 358:0 
10 over forge) | | 
G i apread fall || 617 80 |5370 
up sides blast | | | 


REMARRKS.— Experiments A, JB, D, and F were made with open 
ve:sel and water boiling at atmospheric pressure. O, E, and d were 
made in a closed vessel and under pressures corresponding to tempera- 
tures given. This temperature was reached three minutes after 
placing vessel on fire. 


Figs. 5 and 4 show graphically the fall of temperature from 
the flame to the fire-side of the plate and thence to the water- 
side for two of the experiments in Table I. The fall from one 
side to the other or thermal head being with a clean plate 
28deg. F., a coating of grease l/32in. thick increases this 
to 118deg. F. — i. e., 90deg. F. more than when using a clean 
plate. These two experiments were carried out with water 
boiling at atmospheric pressure. Had the pressure been, say, 
200lb. per square inch (steam temperature 3881leg. F.), and 
assuming the thermal heads to remain as before, then the tem- 
perature at the fire-side would have been 416deg. F. with the 
clean plate and 506deg. F. with the greasy plate. All these 
experiments show how rapidly the temperature of boiler plates 
increases as scale or oil is deposited on their surface. Eventually 
when the.deposit is sufficiently thick collapse ensues, with 
possible loss of life. Even if the plate temperatures are barely 
high énough to bring about such serious results, they are quite 
sufliclent to set up enormous varying strains each time the fire- 
door is opened, ultimately causing grooving and other defects 
to appear. 

The *' remedy generally applied is to have the scale chipped 
off, entailiog considerable expense and putting the boiler out 
of work fora time. Prevention is preferable, and can be 
accomplished by softening and purification in proper 
treatment apparatus before the feed water enters the boiler. 
The boiler should not be used for any other purpose than 
raising steam. All patent compositions for treatment of the 
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water inside the boiler should be carefully avoided. If used, 
they form soluble matter and precipitates inside the boiler, and 
they are too often added to the water with utter disregard to the 
proportions necessary for proper precipitation. These com- 
positions generally contain some of the reagents used in water- 
softening apparatus, and often, in addition, sabstances injarious 
to boilers. I have heard of an analysis of one such preparation 
showing the presence of metallic mercury. 


Taste 11.—Principal ‘‘Scale-Forming” and Non-Scale- Forming 
Substances i 


— Scale-forming. — —— Non-soale-forming. ——— 
Substance. ymbol Substance. ym bol® 
Calcium carbonate... CaCO; Calcium nitrate....... „ Os(NO4, 
Calcium sulphate ...... Oa8O, Msgoesium sulphate. MgSO, 
Magnesium carbonate. MgCO, Magnesium nitrate ... (NO,) 
Magnesium hydrate ... Mg(OH), Magnesium chloride... MgO), 
Sodium chloride ..... NaCl 
Sodium sulphate .. ... Nad, 
Sodium nitrate........ NaNO, 


Softening. — Water is a powerful solvent, and whether taken for 
domestic or technical purposes from reservoirs, wells, rivers, 
lakes, etc., it has invariably before being collected come in 
contact with some part of the earth’s surface, and in so doing 
dissolved or carried away certain substances, the amount of 
which may vary from practically nil to considerable quantities 
Rain-water, if collected in the country, may be nearly pure, 
whilst in some distriots mineral waters are found, the salts in . 
which are present to such an extent as to impart to them a 
distinct taste or smell. The salts found in waters and which 
chiefly concern engineers are given in Table II. These have 
been divided into scale-formipng and non-scale-forming. Calcium 
and magnesium, in combination with other elements, are freely 
distributed in nature. The carbonates and sulphates of calcium 
and magnesium are the chief cause of ‘‘ hardness” in water. 
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Fics. 3 AND 4.—Diagram showing Fall of Temperature from Flame to Water 
with Clean and Greasy Plate, (See Durston's. Experiments, A and D, Table L) 


The hardness of water is judged by its behaviour with soap 
in giving effect to the phenomenon called **lathering." Hard 
water, when used with soap, forms a lather with difficulty; 
soft water, on the contrary, readily does so. With hard water 
a considerable amount of soap is used before the lather is 
formed, and it may be observed that a scam comes on the 
surface. This scam is formed by the action of the soap in 
neutralising the salts causing hardness, or, in other words, part 
of the soap is used or destroyed in softening the water. As 
previously stated, the salts which chiefly cause hardness are 
those of caloium and magnesium, and the reaction between soap 
and one of these may be represented by the typical equation : 


2NaC,,H,40. + CaSO, = Nea80, +  Oa(O,s B3503) 
Soap or Oalcium Sodium Oalcium stearate 
sodium stearate. sulphate. sulphate. Insol. Onrdy. ppt. 


The acid radicle of the soap combines with the calcium to 
form calcium stearate, a curdy precipitate, which is the scum 
referred to. Sodium sulphate is also formed, but as this 
compound does not destroy soap, no hardness is caused by its 
presence. As has been stated, when hard water is used for 
washing purposes considerably more soap is required than 
when soft water is used, just under lilb. of soap being 
required per ldeg. hardness per 1,000 gallons. Thus, for 
instance, even when using Dublin Vartry water, which is 
soft, over 6lb. of soap would be required to soften 1,000 
gallons of it before a lather would be formed. Other waters 
are sometimes used in Dablin, and I have here a sample of 
water from a well in the city which would destroy about 
250lb. of soap per 1,000 gallons before being softened. 

Many years ago Dr. Clark took advantage of the fact that 
waters of different hardness required different quantities of soap 


THE ELECTRICAL ENGINEER, APRIL 21, 1905. 


to form a lather, and he applied this in his method of estimat- 
ing the hardness of water. He made a standard soap solution 
of such a strength that the number of cubic centimetres of it 
required to produce a lather, when shaken with a given volume 
of sample water, indicated the degree of hardness of that water. 
In this country a degree is considered as one grain of calcium 
carbonate, or its equivalent in other soap-destroying salts, in 
one gallon of water. In many other countries the hardness is 
expressed as parts of calcium carbonate in 100,000 parts of 
water. 

Table III. gives the most common soap-destroying salts found 
in water, also their equivalent values relatively to calcium 
carbonate—e.g , a water containing 1:56 grains of calcium 
sulphate per gallon would be equivalent to 1:00 grain of calcium 
carbonate, or ldeg. hardness. The hardness of water may 
generally be reduced by prolonged boiling. The hardness 
which is removed in this way is called temporary hardness, 
and that remaining permanent hardness, the total hard- 
ness being the sum of the two. i 


TAnIE III. —Principal Oaloium and Magnesium Salts found in Waters. 


Salt. Symbol. + Oombining weights. 
Calcium ecarbonate*........ OaCO, .......... „ 100 
Calcium sulphatet ......... CASO,  — uuaxetcoscnieti exe 136 
Oalcium chloride. Ca CCI. soseesssse . 111 
Calcium nitrate ............ Oa NO... . . 164 
Magnesium carbonate* .... MgCO, eese 84 
Magnesium sulphate... MgSO, e 120 
Magnesium chloride ...... Ml! —ͤ . 95 
Magnesium nitrate ..... M (NO.)... 148 


REMARKS.—-* Held in solution as biosrbirate by presence of CO,. 
t For solubilities see Fig. 5. All these salte decompose soap. + The 
combining weights are in this case equal to the molecular weights. 
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FIG. 5. —Solubility of Calcium Sulphate in Water at Different Temperatures 


Temporary Hardness.— Temporary hardress is caused by the 
preseuoe of carbonates of calcium and magnesium, held in 
solution in the water as bicarbonates by the presence of car- 
bonio acid. By boiling water containing bicarbonate of calcium 
or magnesium the carbonic acid is driven off, and the insoluble 
carbonate is precipated thus : 


Ca(HCO,., -~ Or CO, + H,O + CO 
Calcium bicarbonate. C51 num carbonate. 
Soluble. Insoluble. 


Where only temporary hardness existe, the water may, thcre- 
fore, be treated by heating, but the process is costly unless 
exhauet ateam can be used, in which case oil is sometimes 
introduced into the boiler. About ljcwt. of coal wonld be 
required to heat up 1,000 gallons of cold feed to 212Jeg. F., and 
as prolonged boiling is afterwards necessary for complete removal 
of temporary hardness, it is evident that boiling would not be 
economical as compared with chemical treatment. With exhaust 
steam treatment the heating is generally iusufficiently prolonged 
to properly precipitate the carbonates. In some systems, by a 
combination of heating and introduction of sodium carbonate, 
both the temporary and permanent hardness are treated. 

Table IV. shows approximately the limits of temperature 
between which certain salts are precipitated by heating the 
water in which they are dissolved. The carbonates of calcium 
may te be decomposed by soap, as shown in a previous 
ormula. 


TasLz IV.—Approximate Temperatures at which S lts Dissolved in 
Water will be Precipitated. 


Salt. Symbol. Piezipituting temp. Bo. 
Oaleium carbonate .............. CaCO, 0. 180 - 260 
Caloium sulphate. Ca 100 - 439 
Magnesium chloride MS een 212 - 270 
Sodium chloride Nl! 350 ~ 380 


The most successful and economic method of treating 
temporary hardness is by Dr. Clark’s process. Nearly all 
patent apparatus of the present day treat the carbonates of 
calcium and magnesium in this way. The principle of the 
Prose lies in the fact that by adding lime water (calcium 

ydrate) to waters containing calcium or magnesium carbonates 
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held in solution by carbonic acid, the lime water combines with 
the carbonic acid to form calcium carbonate : 


0.(HCO,), + Oa(OH), = 2Ca O + 2B,0 
Bica: bonate o Lime Calcium 

calcium. water. rarbopate. 

Soluble. Soluble. Insoluble, 


The reaction for magnesium carbonate is somewhat different, 
and may be shown thus: 
Me(H^O,, + O«OHM = 


Mg(CO, + 0O0.00,-2B,0 


Magnesium Lime Maguestum csr- Caium 
bicarbonate. water, bonate. Slightly carbonate. 
Soluble. Soluble, soluble. Iasolu ble. 


The magnesium carbonate produced is only slightly soluble. 
If, however, twice the quantity of lime water shown in the 
above equation be added instead, then the second chemicat 
equivalent of lime water acts thus upon the magnesium car- 
bonate produced above : 


MgCO, + Os(08), = OCO, + Mg(OH’', 
Slightly soluble. Soluble. Insolubie. Magnesium hydrate. 
Insoluble, 


Magnesium hydrate is produced, and forms as a gelatinous 
substance which is likely to choke the filters. It is thus not 
always advisable to add the excess of lime wator necessary for 
converting the magnesium carbonate. 

Permanent Hardness.—The chief cause of permanent hard- 
ness is due to sulphates of calcium and magnesium. Calcium 
sulphate is soluble in water at ordinary temperatures. Fig. 5 
shows that its solubility increases up to about 100deg. F., and 
then, contrary to general rule, decreases at higher temperatures 
until at ordinary boiler pressure temperatures it is considerably 
reduced—e.q., of the calcium sulphate in solution at 1CQdeg. F. 
only about 17 per cent. would remain in solation at a temperature, 
corresponding to a pressure of 150lb. per square inch, the 
remaining 83 per cent. having been precipitated to form 
incrustation in the boiler. The heaviest deposits obviously 
occur over the hottest part of thefurnace. When such a boiler 
is cooled down, the calcium sulphate scale will be partly dis- 
solved, and will concentrate in crevices of the scale. Oa heating 
up, it will again be deposited in these and cement the whole 
more firmly than before. "This is further accentuated if caloium 
carhonate is present in the scale. 

Magnesium sulphate (better known as Epsom salts) is, as 
indicated in Table I., a non-scale-forming salt, very soluble, and 
causes permanent hardness. If this salt is concentrated ina 
boiler in contact with calcium carbonate scale, the following 
reaction may take place under certain conditions of temperature: 


OaCO, + MeSO,+ H,O = OSO, + Mg(OH),+CO, 
Oalcium Magnesium Oalcium Magnesium 
carbonate, sulphate. sulphate, hydrate. 


The magnesium hydrate formed unites with the calcium 
sulphate tu furm a vitreous scale, so that although magnesium 
sulphate is a non-scale-forming salt, it should not be allowed to 
concentrate in a boiler on this account. 

If water containing calcium sulphate be treated with sodium 
carbonate, the following reaction takes place : 


CaSO, + Ns4,CO, — N»,SO, + 
Soluble. Soluble. Soluble. 


The insoluble calcium carbonate is precipitated and settles 
down. The sodium carbonate formed remains in solution, and 
as it does not decompose soap, the water is softened. To 
prevent concentration of the sodium sulphate or other salts, 
itis essential that boilers be periodically ** blown off." This 
need not be done more frequently than is usual with properly 
worked boilers using untreated water. 

Magnesium sulphate may be precipitated by treating with 
lime water, the reaction which takes place being as follows : 


OsCO., 
Insolable, 


MgSO, + Oas(OH), = (Mg(OH) + Oa80, 
Soluble. Soluble. Insoluble Partly 
ppt. soluble. 


Calcium sulphate is undesirable, and therefore the magnesium 
sulphate should preferably be treated with sodium oarbonate: 


MgSO, + Ne. CO. = MgCO, +  N*,SO, 
Soluble. Solable. Siightly Soluble. 
soluble. 


Magnesium sulphate may also be precipitated by the addition 
of sodium hydrate (caustic soda) with this reaction : 


MgSO, + 2NaOH =  Mg(OH&, + Ne,S0, 
Me guesium Sodium Ms guesium Sodium 
sulphate. hydrate. bydrete. sulphate, 
Soluble, Soluble. Insoluble. Soluble, 


If, however, lime water and sodium carbonate are added to 
each other, sodium hydrate is produced : 


Ne, CO, +  Oa(OB) x OaCO, + 2N«OH 
Sodium var- Oalcium hydrate, —Oslcium car- Sodium hydrate, 
bonate. Soluble. Soluble, bonate, Insoluble. Soluble, 
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TABLE V.—8HOWING OHIEF SALTS OAUSING TEMPORARY AND PERMANENT HARDNESS AND TREATMENT FOR 


REMOVAL. 
Hardness. | Cause, | Treatment. Reaction. 
d | Calcium hicarbonate (1) Boiling C«(HCO,', = 0400, + B,O + CO“ 
OH C O;“, Soluble Ins). 
| ppt. 
(2) Adding lime water Oa(HCO.,’, + Ca(OH), = 204CO, + 2H.O 
Soluble. Sol. Inso). 
— ppt. 
- | Megoesium bicarbonate (1) Boiling Me( HCO,`. = MgCO., + H. O. CO, 
B | Mg(HCO, `., Soluble, Slightly 
E sol. 
(2) Adding lime water Mg(HCO,,. + Ca(OH). = MgCO, + OsCO., + 2H.O 
Soluble. Solable. . tly Iasol. 
sol. 
| (3) Adding further lime water Mg(HCO,), i-204(OH), =20aCO, + Me(OH, + 2H.O 
L | Soluble. Sol. Insol. Iusol. 
| 
7 | Oalciom enlphate Adding sodium carbonate O4SO, + NaCO, = N»,80, + CaCO, 
i CaSO,t Sol. Sol. Sol. Iusol. 
| ! Magueriom su phate i ( MgSO, N. O, = MgCO, + Ne.S0,7 
2 ! MgSO,s Sol. S.l. Slightly Sol. 
2 Megaesinm chloride Mg OL. + N»,00, = MgCO,  2NaCl 
= K t Adding sodium carbonate ... , Bol. Sol. Slightly Sol. 
Pa | | sol. 
Magoesiom nitrate Mg( NO, + Na,00, = MgCO, + 2NaNO, 
C, J Sol. Sol. Slightly Sol. 
80 


REMARKS —* CaCO, if precipitated slowly, as in economisers, forms a hard scale; if the precipitation is rapid, as ia boilers, the deposit ie in 


the form of mui. t OaSO, forms no le iu economis?re, but a hard scale in boilers (see Fig. 5). + 


N»,S0, doe: not decompose 20 1p. 3 There 


three salte are liable to cause corrosion; if it is desired to convert the alightly soluble MgOO, to the insolable Mg(OH), lime water may be 


added with the sodium carbonate, the typical reaction then being: 


MgSO, + Ns,CO, + Ca(OH), = Mg(OH), + CaCO, Ne, SO, 
Sol. Insol. 


Sol. Sol. 


Insol. Sol. 


As both sodium carbonate and lime water are used in treating 
other salts, their presence may be taken advantage of for the 
precipitation of the magnesium sulphate—thus : 


MgSO, + Ns,00, + Ca Od, = 0300; + Mg(OH), + Ne SO. 
Chlorides and nitrates of calcium are likewise acted upon by 


sodium carbonate alone, or by sodium carbonate + calcium 
hydrate, 


E 
BSE 
| an 

: iz SC 


100 
OCGREES FAHRENHEIT 


Fic. 6.- Solubility of Lime in Water at Different Temperatures. (Lanny.) 


It will be observed that the salts in water which are the chi f 
cause of temporary and permanent hardness are removed by 
two reagents only—viz., lime water and sodium carbonate. The 
lime may be added in the form of lime water, which is the clear 
liquid obtained by dissolving lime (C4O) in water, or by 
* slaking " quicklime with excess of water. Fig. 6 shows that 
lime is not very soluble in water, even at its maximum solubility. 
It can, however, be added to less water than is required to 
entirely dissolve it, and if the whole be kept stirred or agitate | 
a milky fluid known as milk of lime is obtained, which may 
be used in softening water. Both lime and carbonate of suda 
are inexpensive and easily obtained. The latter is used in the 
form of **soda ash." 

Table V. shows a summary of the chief causes of temporary 
and permanent hardness and means of removing these. It will 
be observed that the last three magaesium salts are acted on by 
sodium carbonate, producing the partly soluble magnesium 
carbonate. Caustic soda, if used as a reagent, produces the 
insoluble magnesium hydrate. The latter reagent, as pre- 
viously stated, is formed by the combination of lime water and 
sodium carbonate. 

The quantities of reagents required to treat a water can be 
found from the e weights of the hardening salts (see 


Table IIL), and the reactions given in Table V. Thos 
0:56 grains of lime are required to precipitate one grain of 
calcium carbonate, or, in other words, 0:56 grains of lime are 
required for each ldeg. of temporary hardness per gallon, or 
0'08ib. for esch 1deg. per 1,000 gallons. With lime at 20s. 
per ton, the cost would be 0°00856d. per ldeg. per 1,000 
gallons. In the same way 0'152lb. sodium carbonate would be 
required for each ldeg. of permanent hardness, and this at £4 per 
tou would amount to 0:06491. per 1deg. per 1,000 gallons. Eich 
degree of permanent, therefore, costs over 74 times as much to 
remove as each degree of temporary hardness, or 1,000 gallons 
with 58 deg. temporary hardness costs for lime 3d., and 1,000 
gallons with 77deg. permanent hardness costs for soda, d. 

Most water softeners consists of the following: (1) tanks or 
vessela for containing the chemicals or reagents ; (2) apparatu« 
for distributing the chemicals ia their proper proportions ; (5) 
tank or vessel in which the hard water is treated ; (4) filters for 
retaining the precipitates formed. The distributing apparatus 
should be automatic in regulating the supply of reagents accord- 
ing to any variation which may occur in the quantity of hard 
water requiring treatment, and should also be capable of being 
readily adjusted should the hardness of the water vary. The 
filters should also be desigued for rapid and efficient cleansing 
with minimum delay in the working of the plant should 
renewals of filtering medium (which generally consists of either 
wood wool, sponge, cloth, or sand) be required. Some filters 
are made in sections, each of which can be by-passed when 
cleaning, thus enabling the filters to be cleaned without inter- 
rupting the work. 

Below are the results of tests I have made on the hardness of 
three Dublin waters: 


Vartry. Canal. Well, 
Temporary hardnets............... 066 ew 100 . 20 0 
Permanent hardness............... 838 „ 80 .... 130 0 
Total hardness ............. eee 390 • 150 . 150 0 


Purification.— The injurious effects of oil iatroduoed into a 
boiler have already been pointed out. If the condensation 
water from the condenser of an engine be collected in a glas: 
vessel and examined, it will be found to have a milky appear- 
ance, due to the presence of minute globules of emulsified ol 
in suspension. These globules, if allowed to enter the bol: 
with the feed water, to a large extent adhere to the plates. How 
a thin film of oil on a boiler plate should hinder heat trans- 
mission to such an extent as to become dangerous is a subject 
which has been the cause of much discussion. To obviate risk, 
the condensed steam may be run to waste and fresh feed water 
used. Assuming this is done in a station with an average 
output of 500 kw., the steam consamption being equal to about 
1,000 gallons of water per hour at 6d. per 1,000 gallons, equals 
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128. per day, or over E200 per annum. This only represents 
about one-half the saving, as, before a comparison can be made, 
the cost of heating up the cold feed to the temperature of the 
condensed steam, say 100deg. F to 130deg. F., would have to be 
taken account of. As the cost of working a purifier is very small, 
a total saving is effected worth serious consideration. 

Oil in the exhaust steam on the way to the condenser cannot 
be completely arrested, neither oan it be separated from the 
condensation water by mechanical filtration. The globules of 
emulsified oil are of such minute dimensions that they will 
pass through filter paper as easily as through the finest-woven 
fabric. Fig. 7 shows diagrammatically a comparative ratio 
between the size of a mesh of fine fabric and that of a particle 
of emulsified oil. 

The most successful method of satisfactorily eliminating oil 
in this condition is by chemical means. Chemicals are intro- 
duced into the condensation water. This brings about a reaction 
which envelopes the oil particles with a precipitate, causing them 
to adhere together in sufficiently large groups to render filtra- 
tion easy ; the resulting filtrate being perfectly clear. The 
reagent generally used is aluminium hydrate (AI,(OH),), 
readily prepared by the interaction of sodium carbonate on 
aluminium sulphate : 


A1,/80,), + 3Na,00, + 3H40 = Al,(OH), + 3Ne,90, +3CO,, 


The sodium carbonate and aluminium sulphate are added to 
the condensation water, and form the aluminium hydrate 
precipitate which surrounds the oil particles. 

Another method of purification recently tried is by electrolysis, 
whereby the emulsified condensation water is used as an 
electrolyte, Electrodes are introduced into this, the current 
acting upon and precipitating the oil in such a form that it can 
afterwards be filtered. 

The essential parts of chemical purifiers are similar to those 
already mentioned for softeners. 


RATIO 


MESH 300 
GUOBUEE OPENA Se 


Fic, 7, Approximate Ratio of Area of Mesh of Fine-Woven Fabric to average 
aize of Globule of Emulsified Oil in Condensation Water. 


It would scarcely be possible in this paper to describe the 
numerous water softeners and purifiers on the market, but 
anyone desirous of investigating the working of the former will 
find valuable information in a recent paper on the subjects by 
Messers. Stromeyer and Baron (Proceedings, Institution of 
Mechanical Engineers, 1903, p. 773). 


PHYSICAL SOCIETY. 


At a meeting of this society on April 14, Dr. B. T. Glazebrook, 
F. R. S. (vice-president), in the chair, 
A taper on ''7/e Deterinination of the Moment of Inertia of the 


Magnets used in the Measurement of the Horizontal Component of 


the Earth's Field " was read by Dr. W. WATSON, One of the constants 
required when determining the horizontal component of the earth’s 
magnetic field by the ordinary method is the moment of inertia of the 
msguet which is used in the vibration experiment. It is usual to 
determine the moment of inertia of the oylindriosl brass bar supplied 
With each instrument by calculation, then by measuring the period of 
the maguet alone, and when loaded with this bar to calculate the 
moment of inertia of the magnet. This method presupposes that the 
density of the inertia bar is uniform throughout. It is not easy to 
secure a bar of which the density is uniform throughout, and, farther, 
it is difficult to test whether such uniformity has been tecured, The 
author thinks that more reliable and uniform results would be 
obtained by determining once for all, with very great care, the moment 
of inertia of a standard bar and then determining the moment of inertia 
of the bars supplied with the different magnetometers, by comparing 
them with the standard bar experimentally, In the paper is described 
an instrument suitable for comparing the moment of inertia of bare, 
together with some experiments made with a view to determining 
the moment of inertia of a atandard ber, and an investigation of 
the intlnence of the air upon the period. The bars which have been 
compared are as follows: (1) rolled brass; (2) cast silver; (3) rolled 
copper; (4) copper with 5 per cent. zinc; (5) copper with 6 per 
cent, phosphide of tin; (6) ganmetal ; (7), (8), (9) rolled copper; 
and (10) a rolled brass bar with slightly rounded ends and gilt. 
The periods of oscillation of the bars when resting in a cradle 


hung by a quartz fibre were determined acourately with the 
instrument described. 
fused silica increases as the temperature rises, the 
very little with temperature and the oorrections for chenges in 
temperature can be made without difficulty. With an initial amplitude 
less than 5deg the period is not, within the limits of accuracy of the 
observations, affected by the variation in amplitude. 


Owing to the fact that the rigidi:y of 
iod chenges 


Variations in 
eriod due to the variation of the rigidity of the fibre with the 
oad upon it were found to be negligible. In order to teet the 


inflaence on the period of the air carried by the bars when 
swinging, a vacuum chamber was used which enclosed the whole 
instrument, The procedure adopted was to observe the period at 
atmospheric pressure, then exhaust and observe the period, and, 
finally, the air havin 
atmospheric prersure. 

inertia for 750m. increase in pressure of the order 1 per cent. The 


been readmitted, to observe again at 
he results showed an increase of moment of 


author has investigated the effect of the air in the case of the magnets 
used in the Kew pattern unifilar magnetometer, and finds that it may 
cause an error of about 4'4 y. The paper concludes with a comparison 
of Dr. Watson's bars with some belonging to the National Physical 
Laboratory. 

Dr. O. CuREE exprested his interest in the paper, and remarked 
that the want of homogeneity in inertia bars was & source of serious 
trouble in magnetomoter work. The variation in density might be as 
much as 6 or even 10 per cent. He favoured the adoption of a standard 
bar which could be swang in various magnetometers. He expressed 
his interest in the size of the error which may affect the value of the 
horizontal force due to the increased moment of inertia caused by the 
air. Asimilar error entered into pendulum observations. With regard 
to the rigidity of quartz fibres, he was inclined to thiok that there 
would be a change in rigidity with a change in load. 

Mr. W. A. PRICE asked if the difference in magnetic permeability 
between air and the material of the bars was sufficient to affect the 
period, and also if there were any other fibres whose rigidity increased 
with rise of temperature. 

The CHAIRMAN expreseed his interest in the paper, and said that he 
had followed the course of the work. In attempting to get an accurate 
value for H it was most important to check the homogeneity of the 
inertia bar, The value of the moment of inertia should be known 
with great accuracy. Four or five years ago he suggested experiments 
similar to those described by Dr. Watson for measuring inertia bare, 
and although preliminary observations were made they were not 
carried far. 

Dr. Watson said he knew of no other substance but quartz which 
was suitable for the experiments he had performed. He had not found 
any variation of period due to magnetic permeability. With regard to 
Dr. Glazebrook’s remarks, he said the measurement of the diameter of 
the bars was easy, but that the determination of the length was much 
more difficult. 

Dr. W. WATSON gave an Exhibition of a Series of Lecture Experi- 
ments illustrating the properties of the gaseous ions produced by 
Radiam and other Sources,” Many well-kuown experiments on the 
sub j eot were shown by Dr. Watson, who pointed out the precautioas 
which must be observed in order to ensure success at lecture demon- 
strations. 


LEGAL INTELLIGENCE. 


OBSTRUCTING A CAR. 


At the Spelthorne Petty Sessions Jast week, George Fearnhem, of 
High-street, Teddington, baker's assistant, was summoned by the 
London United Tramways Compsny for obstructing a car when driving 
a horse and cart at High-street, Teddington, on March 4 and on 
March 22. 

It appeared that accused had been in the habit fora long time of 
deliberately placing his van so that the wheels projected over the tram- 
line. Defendant had been spoken to by a police officer, but he refused 
to move his van. On the first day in question he delayed a car eight 
minutes, and on the 23rd he repeated such conduct in an aggravated 
form. On that occasion a gentleman pulled the van aside, whereupon 
defendant deh berately placed the van again in the position complained 
cf, and fartber delayed the car, 

Several witnesses corroborated the facis, one deposiug to a statement 
by the defendant that it was allowable to stop a vehicle for 20 minutes, 
which he intencei to do. There was quite enough room for the van 
to have passed the car, 

Mr. ROBINSON, fcr the defence, said that a cart had a right to stop 
for loading and unloading for a reasonable time irrespective of obstruc- 
tions. There had been no trouble till the trams came el: ng. The 
company had agreed with the Teddington Urban District Council to 
widen the road, but this had rot been done, 

The CHAIRMAN: That has nothing to do with this case. 

Mr. Robinson said the questicn was whether thero was room or 
not. 

The CHAIRMAN said they had it in evidence that there was ample 
room for the curs to pass. 

Mr. ROBINSON: That is their opinion, 

Tbe CHAIRMAN: This van had been paesed time after time. 

Mr. RokINSON: If the doors are open the tramcars can’t pass. 

E hy CHAIRMAN: Nothing should project on a cart beyond the 

u 

Mr, RohiIxsON: Then every load of hay would be against the law, 

The OHAIBMAN : We are not trying that now. 

The Bench were unanimously of opinion that it was a case of wilful 
obstruction to cause annoyance. Defendant would be fined £2. 10s, 
on each summons, inaluding coats, If such obstruction were again 
proved against him, he would be fined the full penalty with costs. 
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COMPANIES’ MEETINGS AND REPORTS. 


BRUCE PEEBLES AND CO. 


The annual meetir g of this Company was held at the offices of the 
Company, Edinburgu, Mr. W. Oarmichacl Peebles (the chairman) 
prende Particulars of the report appeared in our issue of the 

let ult. 

The CHAIRMAN, after reviewing the satisfastory position, said that 
the increase in trade was being maintained in the current yesr. 
Although the progress of the Company's eleotrie il interests had over- 
shadowed otber branches the gas business had also done well, the 
''penny-in-the-slot" meter having proved of great value. 

The r. port was unanimonely adopted. 

Mr, A. W. Tait was elected and Messrs. A. C. Peebles and Roland 8. 
Portheim re-elected directors, 

Extraordinary gen ral meetings of the Oompauy and also of the 
preferance shareholders were afterwards held, at which resolaticus 
wer» unanimously carried authorising the increase of the capital from 
£200,000 to £35C0.000, by the creation of a further 10,000 6 per cont. 
cumulative preference shares of £5 each, and 10,00) ordinary shares of 
£5 each. Rvsolutions were also passed suthorieiog an increase of the 
borrowing powers of the Company from £50 C09 to £102,000. It is 
not intended to exercise the insreas:d borrowing power at present. 


METROPOLITAN ELECTRIC TRAMWAYS, LIMITED. 


The report for the year ended Dac. 31 showed that the total revenue 
amounted to £112,254 including the dividende on shares held in the 
North Metropolitan Tramways Oompsny and the Harrow-rcud and 
Paddington Tramways Company, and interest upon the advances made 
to the North Metropolitan E:estria Power Supply Company. The 
gross traffic receipts amounted to £81,845, as compared with £66.973 
for the previous year. As the lines now working by electric traction 
were not opened until the second half of the year, and some of them 
not until December, the directors oonsider the increase of treffis 
receipts satisfactory. The revenue account, after deducting all 
expenees chargeable to revenue, including loan aud debenture 
interest, shows a surplus of £52 283. Deduoting the full dividend 
on the preference shares for the year, amounting to £25 000, and pro- 
viding for the repayment to the British Eleotric Traction Company, 
Limited, of the balance due to them for the advance made in January, 
1903. under their guarantee of the preference share dividend, there 
remains an available balance of £35,854, which the directors recommend 
should be carried forward. The directors propose to make an issue of 
ordinary shares at par to the holders of all classes of shares and to the 
debenture steck holders on the registers of the Oompany on April 7, 
1905, in the proportion, as nearly as practicable, of one ordinsry share 
in respect of every 10 shares or £10 debentare stock held at that date. 
It is proposed to make the shares payable by instalments of 5s. on 
N of allotment, 53, one month later, and 103. two months 
ater. 

At the ordinary ganeral meeting last week Mr. EMILE GARCKE, who 
presided, ssid that during the past year the Company had carried 
about 9 600,000 of passengers by horse cars and about 7,500 000 by 
electric cars, amounting to about 17,500,C00 iu all. Oa the horse 
lines the average receipts were 10:8d. per car mile and on the electric 
line they averaged about 155d. per car mile, and taking the receipts 
per route mile on the horse lines, they were able to tske about £8,000 
per route mile per annum and on the electrical part of the tramways 
close upon £14,000 per route mile per annum. They were busily 
engaged in completing the conversion cf the remainder of the 
horse lines, and the Middlesex County Council were construct- 
ing, and this Oompany equipping, various light railway routes, 
and it was hoped that about 44 miles of light railwaya would be open 
before Whitauatide on what was known as the Giest North - road. from 
Highgate Archway to Finchley, thus serving a very populous distriot 
which bad not hitherto been opened up by tramways, Ia connection 
with (hat particular route, he referred to an important arrangement 
which the Company had been able to effect with the London Oounty 
Council. The present horse tramways in the direction of the Highgate 
Archway fell short of the commencement of their Jight railwey by 
about half a mile this side of the Highgate Archway. It was, there ore, 
very important that that link should be completed, and they had been 
able to arrange with the London County Council to construct that 
piece of line, which would be leased to their Company, 80 that 
they would be able to start electric cars at the point where 
the present horse linea terminated. Another very important 
route, wbich would be in operation at any rate before the tummer, was 
that leading direct to the Alexandra Palace. Two other important 
arrangements had been effected with the Wood Green local authorities 
and the authorities of Edmonton, both providing for the extension of 
the Company's tenure, these authorities agreeing not to exercise their 
rights of purchase of these lines until 1920. Referring to the reported 
proposal of the London Oounty Council to purchase the unexpired 
term of the lease held by the North Metropolitan Tramways Com- 
pany, the Ohairman remarked that their Company was very largely 
interested, as shareholders in the North Metropolitan Tramways, but 
this matter had not as yet come officially before them. The matter 
was still under negotiation, but there would be no harm in his making 
a general statement as to how it ailzcted the Oompany otherwise than 
financially. Practically, it would anticipate the normal ccurse of events, 
and if the lease were continued axtil 1910 they would continue to 
receive their dividends at the rate of 33 per cent. ; but at the end of 
that time the Oompany would receive a payment in respect to the sale 
of the horses and cara t» the London County Oouncil. The Bill which 
they promoted in the last session of Parliament for the purpose of 


completing the purchase of the Harrow-road and Paddington under- 
takivg, and to carry out the conversion to electric traction, was con- 
firmed by Parliament, and they were therefore in the position of being 
virtually the owners of that undertaking though they had not yet 
completed the purchase. 80 strongly did the directors feel the import- 
ance of losing no time in the electrification of the undertaking that 
they were very seriously contemplating the raising of some additional 
capital for the purpose at a very early date. 

In connection with the various ambitious schemes in existence for 
the supply of electrical power, the CHAIRMAN stated that their Com- 
pany was already very w ll situated for doing that particular work, 
and their area was not affected by the Administrative Oounty Oom- 
pany's Bill. Having alluded to the proposed issue of ordinary shares, 
mentioned above, he concluded by moving the adoption of the report. 

Sir Ernest SPENCER, M. P. (deputy-chairman), seconded the 
resolution, which, after a short discussion, was unanimously 
carried. 

The retiring directors (Mr. G. Riohardeon and Mr. J. Goddard) 
were duly re-elected, and the meoting closed with a cordial vote of 
thanke to the chairman and directors tor their able services during the 


past year, 


BARCELONA TRAMWAYS. 


The annual meeting was held on Monday at Winchester House, Mr. 
J. B. Concanon preti iing. . 

The CHAIRMAN, in moving the adoption of the re (of which we 
gave particulars last week), suid that the Easanche line, for the first 
time since its electrification, had not only earned the full interest on 
this Company's large loan to that undertaking, but hed also shown a 
surplus on working of nearly £700, which had gone in reduction of 
the loan itself. With regard to the outlook, the earnings this year, to 
the end of March, were more by £4 621 on the Baroelona system, and 
he thought that £4,000 of this amount would be retained as net profit. 
Provided thst for the rest of the year there was no falling off in the 
receipts, and that the rate of exchange remained as it was, they should 
be between £6 000 and £7.000 better off at the end of 1905 than they 
were at Deo. 31 lest. Against this, however, nearly £5,000 would 
have to be expended on relaying a certain portion of the system, and 
the directors contemplate voting a substantial sum to their colleague 
Me. H. Brown for his special services to the Oompauy. Negotiations 
were at present in progress with the Municipality of Barcelona for the 
unification of their concessions. Ia view of the improved financial 
position of the Company, the Board hoped to be able to declare an 
interim dividend on the ordinary shares in the antumn. 

The report was unanimously adopted. 


PRIMITIVA GAS AND ELECTRIC LIGHTING OF BUENOS 
AYRES. 


The balance of revenue account for 1904 and the interest received 
from the German Transatlantic Electricity Oompany amount to 
£115,386, and transfer fees to £72, makiog a total at the credit of 
profi; and loss account of £115 458. Adding the balance brought 
forward from the previous year of £16,613 there is 4 grand total of 
£132,071. After dedusting the various charges and placing £15,0C0 
to reserve, there remains a balance of 240.469 to the credit of profit 
and loss. The directo:s recommend that a dividend of 6s. per share 
(tree of income tax), equal to 6 per cent. for the year, be declared on 
the ordinary shares of the Company, which will absorb £24,000, 
leaving £16,469 to be canied forward to next year's account, The 
service and redemption a: par of the whole of the authorised issue of 
debentures is provided for ia the agreement of Aug. 12, 1903, with the 
Deutsch Ueberseeische Electricitata-Gasellsshaft of Berlia, the par- 
ticulars of which were given in the previous report of the directors. 
The Company's works have been msiatained in efficient repair. Au 
sdditional sum of £1 500, over and above the annual minimum of 
£2 500 previously agreed to, has been added to reserve against discount 
on debentures and expenses of issue. The increate ia sales of gas 
doring the past year amounted to 44 per cent., and there hae been 
considerable growth in the us» of cookers and stoves. The Oompany 
were affected by the workmen's strikes in A'gentina. 


WYCOMBE ELECTRIC LIGHT AND POWER. 


The raport for the year ended D:c. 31 states that considerable 
progress has been made by the Company during the year, the connec- 
tions having rieen from 51,930 to 57,585, being an iucrease of 5,453 
equivalent 8-c.p. lamps. The result of the year's trading, including a 
balance of £93. 5. 8d. brought forward from the previous year, showe 
a profit to the credit of the net revenue account of £3,854. 19s. 2d., 
and, after paying interest on debenture and loans amounting to 
£2,122. 53. 10d. (including £100 written off for bid debte), there is a 
surplus of £1,825. 19e. The directors recommend the payment of a 
dividend at the rate of 4 per cent. for the year, which will absorb 
£1,200, and that £500 be placed to the reserve fand for renewal of 
plant, lesving a balance of £125. 193. to be carried forward to next 
year's account. 


APPOINTMENTS VACANT. 


Premium Pupil, Cork. 32 guineas. See advertisement. 
Foreman of switch and controller department. See advertisement, 
Switohboard Attendant, Swindon Oorporation electricity and 


tramways department. Wages 25z. per week. Applications by May 5 
See advertisement. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Govan, —The Council require annual stores. Tenders by 25th inst. 


Portsmouth.—The Oouncil require annual stores for tramways. 
Tenders by May 1. 

Dublin. —The Port and Docks Board invite tenders for an e leoti io 
generating station. Teuders by May 15. 

Wallasey.—The Council require annual supply of stores for their 
electricity works. Tenders by 27th inst, 

Bournemouth.—The Town Oouncil invite tenders for Contract 
No. 6—11 electric cars. Tenders by 29th inst. 

Edinburgh.—The Corporation invite tenders for water-tube boilers. 
Ter ders by May 8. See advertisement in last issue. 

Cataqnozes (Spain) — The local light and power company 
require tenders for electrical plant. Tenders by July 1. 

Montreal.—The Montreal Water and Power Oompany, 107, St. 
James-street, require tenders for machinery for a pumping station. 

Johannesburg.—The time for sending in tenders for this contract 


the Council to accept the tender of the 
Limited, for tbe supply, erection, and connecting up of 880 yards of 
9 sq. in. and 440 yards of 1 eq. in. fire-rosistung cables for £1,381. 


Supply Committee recommend 


it. Marylebone.—The Electricit 
t. Helens Cable Company, 


Hoylake.—The order for a 250 kw. steam alternator has been 


placed with the British Thomson-Houston Company, Limited, at 
£1,407, with Browett, Lindley and Oo., Limited, ss sub-contractors 
for the engines. The delivery is to be made within 19 weeks. The 
alternator efficiency is given ss follows: full load 924 per cent., three- 
quarter load 91 per cent., half load 874 per cent. 


Fulham.—The Borough Council have accepted the following tenders 


for the supply of electrics! stores for y«ar ending March 31, 1605; 
W. H. Willcox and Oo, ssbestos goods: J. Gibb and Co., rubber 
goods and street-lightiog (with the exception of arc lamp globis) ; 
General Electric Oompany, carbons; British Iasulated and Helsby 
Oables, Limited, service boxes (with the exception of house fuse boxes), 


Hammersmith.—On Wednesday the Electricity Committee recom- 


mended that the ter der of G. and J. Weir for the feed-water pumpe, 
at £108, be accepted. They also reported that tenders for eupplying 
the arc lamp accessories required daring the year were invit 

those for the other eloctrical stores, but as no tender was received, the 


with 


(particulars of which appeared in former issues) is May 8 (London). 
Paris.—The Government Railways, rue de Chateaudun 42, Paris, 
require tenders for copper strip, lighting accessories, eto. Tenders 
by 2.30 p.m. on April 27. 
Cork.—The Cork Electric Tramways and Lighting Company, 
Limited, invite tenders for the supply of white wood casing and 


engineer had obtsiaed a quotation from the Universal Electrical 
Manufacturing Oompany, of Peckham, and had reported that the value 
of the goods required will amount t» about £25 during the year. The 
committee recommended that the goods be obtained from that com- 
pany. They also submitted the following tenders: 

Flues aud forced draught, 


capping. See advertisement, T" f J. Howden and Oo., Glasgow* .................... ees -.. £1,228 0 0 
Stockport.—The Gas and Electricity Committee invite tenders for | E. Green and Sons, Wakefield ..............................- . 1260 0 0 
the supply of one 500-kw. steam generator. Tenders by April 26. | A. Lowoock, Limited, 1 e 2. —.— 1,200 0 0 
See advertisement in last issue. Pollock, McNab, and Highgate, Glasgow ............... .. 1280 0 0 
Liria.— The Municipality require tenders for installation of electric | J. Spencer aud Oo., Wednesbury .......... 5 - 1,282 0 0 
lighting; 2,000 o. p. are required for street-lighting, for which it is | Rosser and Russell, Hammersmith | ................ —— M 1,324 0 0 
proposed to pay 6,000 pesetas per annum. Davey, Paxman, and Oo., Colchester 3 ees, 1,948 0 0 
Dax (Province of Landes, France).—The Municipality require Eoonomiser and sst! ings. 
tenders for their concession to erect and work electric lighting for | J. Howden and Oo. (Greens). . . . 540 0 0 
35 years, Tenders to the Mayor by May 14. Ditto (Lowe ck) )/)%%%CCCͤꝙꝙꝙdoe%ſ . peas 563 0 0 
French West Africa.—The Governor-General of French West | Ditto (Pollock. McNab) CCC 893 0 0 
Africa, at Dakar, requires tenders for the erection and equipment of | F. Green and Sons? . ...... ...... ...... . 500 O O 
a central station at t at place. Tenders by May 15. A. 1 ed Hieb Om 9 1 4e 2 523 0 0 
Bilbao. — The Publio Works Department at Madrid require tenders 1385 ! AH b, " Gr 18 1 o * Pis " 8 
for the conceesion of an electric tramway in Bilbao, from the Oalle de Haber. and T Ali (Green's ARMEN NORD RAE 520 0 0 
Hurtado de Amézsga to Plaza Circular. l Tenders by April 24. J. Carter and Co., Stalybridge ....... „ „ „ 1945 0 0 
Laventhem (Belgium) — The Municipality require tenders for Pipes. E ectior, 
erection of central station, laying of mains, eto, Particulars (36. Ad.) | Aiton end Oo.“ . . ... . . .. EI 398 0 0 oes, £119 0 0 
may be obtained from the Secretary of the Mayor of that place. J. E. and S. Spencer. .. 1 324 6 0 .... 153 0 0 
Bournemouth.—Tenders are invited for the following, for the | J Wilson and Oo......................... 1.4422 14 8 .... 164 10 0 
Corporation Tiamways (Christchurch exter sion): Oontract No, 5— | E. W. Haley. .. q . 1424 0 9 .... — 
feeder cables, troughing, excavation, etc. Tenders by April 29. zr Mason, 2 qe —Ó en " 4 I 1 8 4 : 
Falham.—The Oouncil invite tenders for condenser piping, sum . N 1 5 
and river work, steel roof and bunker work, and ooel-conveying beds ig a test ee ee " i 681 15 ^ Nd ang 4 d 
spparatus, Tenders by 25th inst, Ses advertisement in last issue, | Babcock and Wiloor.................... 1695 0 0 . 214 0 0 
Wimbledon.—The Urban District Oouncil invite tenders for the | Stewart and Lloyds .................... 1,765 150 255 11 U 
supply and erection of a 1,000-kw. steam · driven tarbo-alternator, with | Foster Bros e 1850 0 0 — 
condensing plant, high-tension switchgear, and pipework. Tenders by | Askham Bros. and Wilson 2010 0 0 .... — 
April 28. Davey, Paxman, and Co............ ... 2,475 0 0 . 2900 0 
Antwerp.—Tenders will shortly be invited by the Belgian State | Worthington Pump Co. (part only) 734 14 0 ....- — 
Railways for the installation of electric light in their local railway | Westwood and Wright (part only)... 350 0 O .... 115 0 0 
station. Specification No. 619 may be obtained from the Government | Wheeler Oond. and Eng. Co. (part 
Railways Office, Brussels. i 8 ~ 84 00 ... 95 0 0 
Bristol.—The Docks Committee invite tenders for the construction, High and low pressure we ter- valves. 
delivery, erecting in place, fitting, testing, and maintenance for 12 | J. E. and S. Spencer (Fletcher and Blakebcrough) ......... £665 9 6 
months after completion of two clectric goods lifts and one electric | G. M. Marchant (own make) e . . . 721 8 6 
passenger lift. Tenders by May 1. J. E. and S. Spencer (Flctsher and Blakeborough) ......... 782 0 0 
New Ferry (Cheshire).—The Lower Bebington Urban District | Templer and Rance (internal screwe) .......... a 784 15 2 
Council invite tenders for the work of electric installation for fire Ditto (external screws) ... . . . . . . . . . . . b oss —.— 749 9 2 
brigade alarm in New Ferry, and also for supply of street lanterns for | Hill, Mason, and Oo. (Templer and Rance) ................ 758 0 0 
incandescent lighting. * Tenders by April 24. Ditto (Hopkinson XT 3 Pea R ER ees. 864 6 U 
London.—The Loudon Oounty Council invite tenders for the supply Ditto (Fletcher e) „%%% ¼ 8 uc d 
erection at its generating station, East Greenwich, S.E., and main- ré 1 bier an dRanooan d All ien d McLellan)” 75 18 n 
tenance for a period of 10 years, of a battery of 280 accumulator celle | p * p K . "Ten rend b eyand McLellan) 840 12 
having capacities of 615 ampere-hours at a three-hour discharge rate Ro oe d R : ln 2H rib jio d Alle ) ind McL:llan o 
1 vaa: Se pere none at s one-hour discharge rate. Tenders by ud Bagdai, CA p enon sen F 855 0 6 
ay Í particu ars in vertisement columns. Davo eco otov íc0] c (9909500000990 0099490QM0600990* 9999 - 
: y, Paxman, and Oo. (Templer and Ranoe) | ............ 880 0 0 
Switzerland. — M. R. Vontobel, of Winterthour, and M. Charles Worthington Pamp Company (Hopkinson and Co.)) 891 11 6 


Probst, of Lucerne, have obtained a concession for the construction of 


* > 
a narrow-gauge electric railway from Meiringen to Gletach. The total Recommendcd for acceptance, 


Feed-water heaters. 


. estimated at £241,600; £19,600 is to be Pollock, McNab, and Highgate ......... S £220 0 0 

RES , Bsker’s Patent Appliances, Limited - 350 0 0 

London, N.—Tenders are invited for the road work, platelaying, I: Storey snd .,.... 8 300 0 0 

and paving, etc., required for the construction for electrical traction on J. Wright and Co Md CHAUD ened „ 445 0 0 

the overhead trolley system of the short length, equivalent to about G M. Marchant * : ERA ORO Wake HERO 29 447 0 0 

three-fourths of a mile of single tra k, of authorised tramway in | J. E. and S Spencer roms sennn, „„ 410 0 0 

Archway to ad, Highgate, between the. Archway Tavern and the | Bind „Spencer c PUTA e REOUSA "e 
agate Archway. In e borough. e tac he 9 . r . . . . . .. . .. . .. P9 

London County Council. Tendera by Mey A. iid e e s 0 

| Rosser and Rus el.. 2 22 e «^. 637 0 0 

RESULTS OF TENDERS. Paterson Engiueering Compangg. . =. 575 00 

Rochester. — The Town Council have accepted the tender of the | Lawrence Patent Water Softener Oompany ............. =æ- 575 0 0 

National Telephone Oompany for fixing telephones between the | Sir Hiram Maxim Electr:cal Eogineenng Company....... . 975 0 0 


It is recommend d that one of the feed-water heaters be obtained 
from the Worthington Pump Oompany at £234 and one from 
W. Boby and Co. at £243, 

A report on the tenders for the oosl-elevator will be submitted at a 
fatare meeting of the Oquncil, 


various offices and the Council chamber at £24. 

Sunderland.—The Corporation have accepted the tender of the 
Phenix Dynamo Manufacturing Company, Limited, Thornbury 
Works, Bradford, for the supply of four 250-kw. synchronous three- 
phase motor.generators, 
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Dundee.—The contract for the construction of the Dundee and 
Broughty Ferry tramway has been allccated to Messrs. J. G. White 
and Oo., London, at £80250. This sum includes the cost of the 
permanent way, overhead equipment, power station, car sheds, cars, 
and the construction of a thoroughfare through the lands of Oraigie. 


Swansea.—The Oorporation h-ve received the following tenders 
for the wiring and supply of sundry ieee for an installation of 


electric light at the new police and fire brigade station : 

Symons and Sons . e . £157 17 0 
Neuer and Sons ....... S c . 202 0 0 
T, A. Evans and Co CCC 179 10 6 
Wills, English, and Oo.  .......... FF “s 0 
A. L. Furneaux (accepted) . 4 ete 169 0 0 
L. Roberts. FFC 3 . 206 14 0 
J. S. Brown . . ——— „ N 220 15 0 


All of Swansea. 


London County Connoil.—The following tenders have been 
received (1) for the supply of electric lampe required in connection 
with the Oouncil’s general stores, and also the lampe for use on the 
tramcars : 


Mackey’s Electric Lamp Company, London ................ - £656 7 1 
General Electric Company, London“... . ... 66210 0 
Sunbeam Lamp Company, Gateshead-on-Tyne .......... =... 689 15 10 
British Thomson- Houston Company, Londont ............... 722 7 11 


Sir Hiram Maxim Electrical, etc., Company, London...... 755 10 5 
Edison and Swan United Electric Light Company, London 988 15 0 
+ Tender not in order. 

(2) The wiring and supply the fittings for an eleotric light installa- 
tion at the Rotherhithe fire station : 


Ward Bros., 284, Basioghall-street, E. O.“ 3 .. £130 0 0 
Oliver, Olark, and Oo., St. Mark's- road, North Kensing - 

ton, W...... q . . N * 135 0 0 
F. J. Ooleby and Co., 7, Thayer-street, Manchester- 

equare, W... 3 e . 140 0 0 
A. H. Marshall and Co., 270, High- road, Leytonstone, E. 145 0 0 
Darell and Oo., 58, Fenchurch-street, E. WO... 145 10 0 
Barlow and Young, 8, London- street, Fenchurch- 

street, R. O.. 3 . — — 150 0 0 
Tamplin and Makovski, Limited, 27, Oharlea-street, 

Haymarket, B. , n Chr en A tea EY ao er veau oes . 152 0 0 
National Electric Oonstruotion Company, Limited, 34, 

Viotoria-street, S. W.... smesse ecce 165 0 0 

(3) Low- tension cables, eto., for the Greenwich generating station: 
W. F. Dennis and Co., London o £2151 3 6 
Johnson and Phillipe, London (not to specification) .. 221413 1 
Western Electric Company, London ...... . . . ... 2,232 4 9 
British Insulated and Helsby Oables, Limited, Prescot 2,438 17 6 
St. Helens Cable Oompany, Limited, Warrington......... 2,446 11 3 
Siemens Bros. and Co., Limited, London. . 8,465 3 7 
W. T. Glover and Uo., Limited, Manchester . 2,582511 9 
W. T. Henley's Telegraph Works Oompany, Limited, 

Dp MH =. 265310 0 
Oallender’s Cable and Conetruction Company, Limited, 

ss 8 Pd — 9,595 1 0 
Edison and Swan United Electric Light Company, 

Limited. London 2,701 8 10 


(4) Indu tion motor. generators at Greenwich and the sub- sta- ions at 
Streathsm and Clapbam; 


Bruce Peebles and Co., Edinburgh (not to specification) 212,800 0 0 
4 


Electrical Company, London ours . 14364 0 0 
Dick, Kerr, and Oo., London“ . ens. 14,747 10 0 
Ditto (alternative tender e 15660 0 0 
Electric Construction Oompany, Wolverhampton... 14,940 0 0 
General Electric Oompany, Birmingham ............... - 16491 0 0 
Brush Electrical Kogineering Compeny, Loughborough 16,590 0 0 
British Westinghouse Electric and Manufacturing Oom- 

pany, London... ............. % EE TE . 16329 0 0 
Ditto (alternative tender). t . . 15917 0 0 
Pheesix Dynamo Manufacturing Company, Bradford... 17,187 0 0 
Siemens Bros. and Co., London ............. cm eene 17415 15 0 
Ditto (alternative tender) . e . 15 986 15 0 
British Thomson- Houston Company, Ragby .......... = 17934 0 0 
British Electric Plant Company, Alloa, N. ... .. 18728 0 0 
Johnson and Phillips, London . 19,817 0 0 

(b) For the supply of the general electric wiriog material require} 


for the Greenwich electricity generating station : 


Condoi s and Fittings, Limited, London" ............. ...£1,007 0 0 
General Electio Oowpany, Limited, London - ... 14183 13 11 
Armorduct Manufacturing Company, Limited, London 1,423 14 9 
Edison and Swan United Electrio Light Company, 

Limited, London. e. 1,424 16 0 
W. McGeoch and Co., Limited, London ........ ............ 1,480 0 9 
Simplex Steel Conduit Company, Limited, Birmingham 1,697 11 11 
Verity's, Limited, London. (incomplete) . 1,144 4 0 


Oonduits and Fittings, Limited, to be allowed to sublet to 
Spigooletti and Co., L:ndon, or to such other person or firm as may 
be approved by the engineer under the contract, the supply of certain 
of the electrical fittings. 

* Recommended for acceptance. 


Sports, —The Electrical Trades Union (London District) have formed 
an athleti: club under the title of Eitradion," the name of the official 
journal of the society. They would like to arrange cricket matches 
with clubs connected with electrical firms, They describe their calibre 
8 hod weak. The secretary is Thos, Grover, 108, Hall-road, 

eokham, 
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BUSINESS NOTES. 


TRACTION. | 

Dover.—The work on the tramway at River is progressing rapidly. 

Blackpool.—The new double line of tramway is expected to be 
running for Eseter. 

Yarmouth.—T'wo additional cars are to be purchased for the Cor- 
poration tramways. 

Derby.—It is expected that the contractors will start upon the 
construction of the Kedleston-road and Normanton exteusions at the 
beginning of next month. 

British Columbia Electric Railway Co.—The directors have 
declared ar interim dividend on the deferred ordinary stock at the 
rate of 6 per cent. per annum for the half-year ended Dec. 31. 

Coventry Electric Tramways Co.—A dividend of 2 per cent. for 
the year 1904 is recommended by the jirectors in their report, and the 
transfer of £500 to reserve, leaving £646 to be carried forward. 

Swansea.—aA trial trip was made on the Morriston section last 
week. The Oorporation engineer, Mr. Prusmann, expressed himself 
as quite satisfied with the test, which was rather a severe one. 

Cartagena.—The Tramways de Carthagóne, a Belgian company, 
with offices at 80, Rue du Nord, Brussels, have obtsined the permis- 
sion of the Spanish Government to introduce electricity in the whole 
of their system. 

Bradford. The Board of Trade have given the Corporation sanction 
to construct a double line, about 13 miles in length, between North 
Bierley and Wyke, and another, about a mile in length, from Hudders- 
field-road to the bouudary at Hipperholme. 

Isle of Wight.—A public service of motor omnibuses for the Isle of 
Wight, arranged by the Isle of Wight Express Motor Syndicate, hea 
been inaugurated at Ryde, Lady Adela Cochrane, wife of the deputy- 
governor of the island, driving the first car round the Oanoe Lake. 

Edinburgh.—4A provisional order seeking, among other things, the 
construction of an electric tramway along Gilmore-place to Oolinton 
was considered by the Town Oouncil last week, but as no instructions 
were given for the order to be lodged, it will now have to stand over 
till November. 

Belfast.—The Belfast United Trades and Labour Oouncil have 

d the following resolution: That no arrangement of stages and 
faras on the new olectric system will be satisfactory to the working 
classes of the city which does not include 4d. fares for stages of at 
least one mile in length.“ 

Radoliffe.—The Urban District Oounoil have agreed upon fares 
with the Bury Oorporation in view of the two systems being linked up 
shortly. It is probable that the Electricity Committee will shortly 
come to a decision with :eference to the purchase of another engine 
set, so that a fair margia of energy may be available. 

Chilian Electric Tramway and Light Co.—The directors 
have recaived a cablegram from Santiago de Ohile advising them thst 
the profit of the lighting department of the company for the month 
of March, 1905, is 30,162dol., instead of 24,163dol. The total profit 
of the company therefore will be 104,1761ol, inetead of 98,166dol., 
as previously stated. 

Baker-street and Waterloo Railway.—This Bill came before the 
Unopposed Bill Oommittee of the House of Oommons last week, The 
obj»ot of the Bill is to allow of new subways, an extension of time for 
the compulsory purchase of land, and the payment of interest out cf 
capital daring construction. The pie imble was formally proved, and 
the Bill ordered to go forward. 

West Cumberland. —The West Cumberland Tramways (Extension 
of Time) Bill, wbich has already been pe by the House of Lords, 
came on before the Examiners of the House of Commons for proof of 
compliance with the further Standing Orders, There was no opp sition 
at this stage, and the necessary formal proofs having been given the 
Examiners decided that the further orders had been duly complied 
with. The Bill will therefore be reported for second reading. 

Halifax.—A prelimioary statement of reseipte during the past year 
pute the takings at £74,019, or 11 58 1. per car mile run, the aggregate 
number of csr miles run being 1. 540, 707. Ia the previous year tha 
receipts were £68 208 68. 3d., or 117791. per cər mile run. The 
present length of route open is 354 miles, which ie 24 miles more thin 
12 months ago. The energy consumed was 3,009,910 units, or 1:91 
un' ts per car mile, compared with 1:87 units per car mile in the year 
1903-4, 

Cardiff.— At a meeting of the Tramways Committee last week the 
engineer, Mr. Ellis, reported that during March they bad carriel 
44,180 more passengers, had run 10 985 fewer car miles, and there hed 
been £130 less exp»nditure aud £335 more profit, making a total 
increase in profit fur the month over March of last year of £466. 
These figures were received with gratification, and it was remaiked 
that they were justification of the recent rearrangement of the tramway 
ger vice. 

Edgware-to-Hampstead Railway.—Last week the Committee of 
Ways asd Means considered this Bill, to which there was no oppositicn. 
The Bill authorises the construction of a deviation railway at Hampstead 
to join up with the Cnaring Cross and Hampstead Railwav, and it also 
empowers the company to enter into sgreements with the Underground 
Electric Railways Oompany for the construction of worke and supply 
of surrent. There was no opposition, and the Bill was ordered to go 
for third reading. 

Leeds.—The annual iramway report (of which we recently gave au 
outline) will come before the committee in a fortnight. The profits 
will approximate to £56,000. This figure has been arrived at on a similar 
basis to that adopted in previous years— f. e., fall allowance bas been 
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made for depreciation. A sum of £6,000 more than was estimated has 
been spent on renewals and the maintenance of the permanent way, in 
pursuance of a policy by which the whole of the system is maintained 
in the highest state of efficiency. 

Croydon.— Iuteresting statistics have been compiled regarding the 
Oroydon tramways, which since their electrification have been worked 
under lease from the Oorporation by the British Electric Traction 
Oompany. Daring the last three yeara of the old horse cars 10 000.000 
passengers were carried, but during the three years cf the electrifiad 
system 40 000,000 have been carried. In the last 12 months the popu- 
lation of Oroydon, about 145,000, bas been carried almost 100 times 
over. In one year £20,000 was absorbed in wages, while the taxes 
paid totalled £2,120. 

Leith.—At a meeting of the Tramways Committee last week it was 
decided to relay the section from the foot of Leith Walk to Pilrig at 
an estimated cost of £3,000. This section was relsid four years ago 
at a cost of several thousand pounds, and it was hoped that the heav 
raile then laid would suffice for the new system now being installed. 
The rails were bonded for electricity, iron connections being placed 
between the two rails at suitable intervals. It is now found, however, 
that the part of tbe rails on the inner side of the groove is so much 
worn that they are quite unsuitable for the new cars. 

Rothesay. —Before Sheriff Martin at Rothesay last week the Bute- 
hire County Council and the Bute Diatriot Oommittee applied for an 
interim interdict against the Rothesay Tramway Company proceeding 
with the work of extending the line to Ettrick Bay until they had 
completed their sgreement to purchase the greens in front of Port 
Bannatyne village for the extension of the roadway, For the company, 
it was pointed out that the owners refused to sell, and that the 
company had statutory powers for proceeding. The sheriff declined to 
grant an interim interdict, and adjourned the further claims for inter- 
ys TA restoration of the roadway till the first ordinary court on 

ay 11. 

Heokmondwike.—On the consideration of the Urban District 
Oouncil’s Improvement Bill it was stated that a sum of £15 000 was 
needed to extend the electricity works, so as to supply energy to the 
tramway company. Part of the money had been spent in advance. 
The Oouncil were bound to complete the agreement with the tramway 
company, aud were anxious to do it as soon as possible, The ohair- 
man said the committee would not think of giving them powers to 
raise so large a sum of the capital on such evidence as was pu* before 
them. Tbe utmost the committee would do would be to give such a 
sum of money as the Local Government Board might, on enquiry, 
approve. 

Dalkeith.— At the monthly meeting of the Town Council the draft 


agreement between the Council and the Suburban Electric Tramways 


was considered, and it was agreed to forward the same for the approval 
of the directors, A clause was inserted giving the Oonncil power to 
control the Sunday traffic. The other conditions proposed include a 
provision that the company shall within one year from the date of the 


passing of the provisional order substantially commence the work of 
saying down the tramways, and within two years have the same open 


for the conveyance of passengers. There is a limitstion that the fares 
thal] not exceed 1d. per mile, and that on workmen’s cars the charge 
will not be above half that rate. 

Kirkoaldy.—It is repcrted that Mr. Wemyss has decided to form 
& company to carry on the tramway scheme. At the enquiry in 


Edinburgh in connection with the tramways Mr. Wemyss stated he 
intended to retain the concern entirely in his own bands, The Home 
Office intimated that he must form a statutory compauy within two 
yéars, and hend over the concern to it, Iu view of this Mr. Wemyss hae 
resolved to float a compsny with a capital of between £60,000 and 
£70,000, half ordinary and half preference, and £20,000 of deben- 
tares. Mr, Wemyss will retain the ordinary shares, but he intends to 
give the public in Sooonie and Wemyss parishes the first opportunity 
of taking up the preference and debenture shares. It is understood 


that work will be actually started by the end of the month. 


Calcutta.—/ndian Engineering understands that the Calcutta 
Tremways Company have obtained the concession for carrying a line 


through Oossipore northwards to Barnsgore. There were several pro. 


jeotors in the field for this scheme, but the municipalities concerned 
very wisely decided to accept the terms cílered hy the tramways com. 
pny, and in due course this very important service will bring the busy 
riverside areas to the north of Calcutta into close touch with the city 
itself. The road communications in the northern section of Osloutta 


are not satisfactory, tbere being only two wide thoroughfares—viz,, 
Cornwallis-atreet and Upper Circolar-road—which are both far away 
from the riverside, where traffic is heavy and where the want of broad 
roads is sorely felt by those having now to drive through narrow and 


crowded streets in order to get to the northern suburbs. 


East Ham.—At the meeting of the Electric Lighting and Tramways 
Committee the receipt of a letter was reported from the Barking Town 
Council, covering the conditions upon which they were prepared to 
allow the Eut Ham authority to work the length of light railway in 
their district from the eastern boundary in Bsrking.road to a point in 
K«st-street (opposite Ripple-road), Barking, and, having considered 
the report of the engineer and manager, the committ: e recommended, 
su’ j-ct to the following terms being agreed to by the Barking Ovuncil, 
that the same be approved: that the charge for current consumed 
be the same as that charged by the Oouncil for its own tramways ; 
that the payment to the Barking Oonncil per car milesge above the 
minimum «f 83 000 car miles per annum be at the rate of 244. per car 
mile; and that the agreement be for seven years instead of three years. 
The recommendation was adcpted. 

Mancheater.—The Tramways Committee estimate that the income 
for the current year from traffic revenue will be £645 250, and from 
miscellanequs revenue (including Salford's user of lines, rents, eto.), 


£4,562, making a total of £649,802, against £638,755 for the year 


just ended. The latter figures are rather lese than the amount that 
was estimated—2£640,665. After meeting 
balance, it is expected, will remain of £206,122, of which £49,560 will 
go for inter-st on loans, £38 795 for sinking fund and instalment of 
loans. £53,200 for the renewals faud and permanent way, aod £14 525 
for depreciation, leaving a surplus available for the city fuod of 


expenditure this year a 


£46,000 and £4,042 in respect of tbe infirmary purchase, Last year 


the committee gave £61 O00 to the city fand —246,000 coming out of 


profits and £5,C00 from the contingent reserve fund. The parcels 


department has been left out of the account, because the committee 


have as yet no dats to go upon. Oa capital account the committee 
purpose spending £52 500 this year Of this eum £35,000 will be for 
cars and car equipments. Ia the year jast ended the expenditure 
on capital account was £89 277, although the estimate was £124,000. 

Rhondda Tramways Bill.—The Select Oommittee of the House 
of Commons presided over by Sir L. M'Iver aocorded psrt of the 
Urban District Council's application for extension of time. The Bill 
sought to prolong the time for the purchase of land and construction 
of waterworke, tramways, street wideninge, and other works by the 
Rhondds Urban District Council. The only objection to the Bill had 
relation to the tramways clauses on the part of a few owners of property 
in the district. The only means of communication at the present time 
is that provided by the Taff Vale Railway Company. Mr. Nicholas, 
clerk of the Urban District Council, explained the difficulties that had 
arisen in connection with the construction of the tramways already 
authorised, aud said that an extension of time for three years was 
required in order to purchase land for their requirerents. The popula. 
tion of the district proposed to be served is 155,000. In the end the 
committee granted an extension of one year for the compulsory acquisi- 
tion of land in connection with the trams, but refused the three years’ 
extension for the copstruction of the tramways themselves, as the 
committee considered that the time available was sufficient. 

Aberavon.—At the meeting of the Highways Committee a report 
was read from Colonel Druitt, who held an erquiry on behalf of the 
Local Government Boird into the Aberavon tramways scheme. Colonel 
Druitt sums up as follows: ‘‘ Having examined the route of the pro- 
nosed tramway, I consider it very desirable that the Great Western 
Railway bridge should be widened, and it is to be hoped that the oom - 
pany will give their consent thereto ; but even if the consent is not 
given, I do not consider tne order should be refused on that acocunt, 
nor if the road in Water- street caunot be widened as approved by the 
Council. But in avy care, if the order is granted, a clause should be 
inserted limiting the width of cars to 6ft., the width proposed by Mr. 
Seldon in hie evidence for the promoters. On the questions ref :rred 
to me on my appointment I find (1) that two-thirds of the length of 
the proposed tramways are to be laid in a district the local oni road 
suthority of which consents thereto; and (2) that the consent of the 
Glamorganshire Oounty Council ought to be dispensed with and the 
provitional order made subject to my foregoing recommendations an i 
to su :h oonditiune as the Board may deem advisable.” It was resolved 
to write to the Great Western Railway pointing out the desirability of 
widening their bridge in Water-street, 

Ashton. —At the monthly meeting of the Town Oouncil the Tram- 
ways Committee reported that on March 28 the surveyor submitted aa 
estimate of the cost of constructing the proposed siding into the 
L. and N. W. Railway Company's yard for coal haulage, and the 
manager gave detaile showing the approximate financial result. The 
committee decided before proceeding farther in the matter, to write 
to the L. and N. W. Railwsy Oompany asking if they were prepared 
to bear the cost of constructing the siding into their yard, as tho same 
would always remain on their premises and form part of their property. 
The L. and N. W. Railway Company replied that the company could 
not bear the cost of constructing & siding into their premises 
for the use of the Tramwsys Department, and the mansger 
was jnstructed to write asking for a fol reply to the 
sub-committees communication as to what arrangements 
they were prepared to make in respect to siding accommodation for 
coal haulegs by electric cars, The Works and Management Sub-Oom- 
mittee passed the following resolution: That the electrical engineer 
and tramways mansger forthwith prepare a specification, und that 
tenders be obtained for six siogle.deok cars to carry from 26 to 30 
pessengers, similar in general design to those used by the Oidham, 
Ashton, and Hyde Tramways Company, and equipped with regenerative 
control, and alternately with series - parallel control.” The minutes 
were confirmed, The overhead equipment of the Scotland ; street 
section has been completed, and the route is ready for inspection. 


London County CounciL—The proposals for coming to an early 
arrangement with the North Metropolitan Tramways Oompany were 
agsin postponed on Tuesday, as the Finance Oommittre had not had 
sufficient time to investigate same, Probably a decision will be 
come to at the first meetiug after the Easter recess, The agenda at 
Tueeday's meeting also oontairod proposals relative to the const uction 
of new routes and the reconstruction of existing ones, to the number of 
nine in all, which have already been authorised. The Highways 
Committee recommend the conduit aystem, so as to facilitate connec- 
tion with other lines in South London. The agreement with the 
Middlesex Oounty Council, referred to in our lest week's issue, in 
reference to the line at Highgate, was submitted for confirma- 
tion, with an estimate of £5,615 f r overhead «qiipment, eto. Eti- 
mates of £14 747, £1 500, and £1 407 for machwery aud electric lis hb 
wiriog at the Greenwich generativg station were also submitted. The 
Lambeth Borough Oonnoil have decided to withdr.w their op; osition 
t^ the London Southern Oompany's pr ject for electrifying their 
No wood system, The company are prep.red to undertake certain 
street worke, whilst the County Oouncil asked the Borough O uncil to 
contribute £40,000, subsequently reduced to £25 000, when tbe former 
authority made saggestions last year for the purchase of the company’s 
property. A further resolution was „ by a msjority of one, that 
if the County Council and the company came to terme for the purchase 
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of the latter’s system the Borough Oouncil would, having regard to the 
need of the improvement, make the reduced contribution of £25 000 
towards the cost of atreet widenings. The Oounty Oonucil'a tramway 
reoeipta for the werk ended 8 h inst. amounted to £13 405, ageiast 
£11,770 last vear, the respective totals for the period from April 1 
being £15,943 and £13,620. 


Weymouth. —At a meeting of the Corpora ion the Eleotrio Light 
Oommittee reported as follows upon tbe proposed eleetrio tramway»: 
In accordance with the resolution of the Council passed on April 14, 
this committee obtained & report from Dr. Kennedy on the cost of 
construction and the possible resnlts obtainable fr«m the working of 
an electric tramway in this borough and district. a copy of which bad 
been sent each member of the Oouncil. In addition to Dr. Kennedy’s 
report this committee has considered various alternative schemes— 
namely, (a) electric accumulator cars; (ö) the trackless trolley system. 
The question of petrol cars has not been considered, but from e quiry 
the committee has discovered that only one menpe oT (Esstbourne) 
has obtained powers for them, the borrowing being for a very 
limited period. With regard to electric accumulator cars, this 
committee has heard that these cars have been tried in various 
places, but have all been discarded in favour of tramways 
on account of expense and technical trouble. The track!ees 
trolley cars have been started in various places op the Continent, but 
unless the roads have been very carefully made and kept in first-rate 
order the result is utter failure. The principal Continental firm 
ape^ialising in this matter has informed the committee, throvgh 
Dr. Kennedy, that they have given up its farther construction. The 
above reports being so very unfavourable, this committee feel that 
they cavnot even submit them to the Council for consideration. Prof. 
Kennedy’s report deals with tramways on the overhead trolley system. 
This committee has also considered the conduit system, as used in South 
London and also in parts of Bournemouth, and are of opinion that 
the excessive cost necessary for the construction of a line of this 
type makes it absolutely impossible for a return to be obteined on the 
capital invested. The committee had aleo considered the surface con- 
tact system as used in Wolverhampton, and cannot recommend it on 
account of the cost of construction and of the danger of ‘live’ studs 
being left in the roadway after the passage of the cars. Ia conclusion, 
this committee considers that an electric tramway service for Weymouth 
and the locality will at some time be a necessity, and are also of 
opinion that such service can be best obtained by an Aot of Parlia- 
ment, and they approve the sys'em as outlined in Prof. Kennedy’s 
report, bat consider the Corporation should decide whether or not an 
Act of Parliament shall be promoted this sesson." It was decided to 
refer the whole matter to the Council in committee. 


LIGHTING ‘AND GENERAL. 


Hackney.— The Electric Lighting Committee propose to extend the 
cleotiic lighting mains at a cost of £460. 

Apprentices.—Particulars of an enquiry re apprenticing a lad to 
electrical er gineering appear in another column. 

Isle of Man Telephone.— An attempt is to be made to obtain 
telephonic communication between the Iele of Man snd England. 

Wolverhampton.—The Kleotrical Committee are about to extend 
the mains along Waterloo-road to Staff rd-road at a cost of £950. 

Stirling.—The Scottish Central Electric Power Company have 
issued the statutory notice of intention to lay elestric mains in the 
district. 

Sunderland.—An enquiry has been held into the application of 
the Corporation for sanction to borrow £15,000 for eleoirio lighting 


king —During the pist year 630,000 units were generated as 
Against 48/ 000 for the previous 12 months, representing an increase of 
30 per cent. 

Sale of Plant.—Particulars of sale of second-hand electric gene- 
rating sets by Kynoch Limited, Witton, Birmingham, appear in 
another columa. 

Newbury.—The Newbury Urban Electric Light and Power Ocm- 
pany are holding an exhibition in the corn exchange in aid of the 
Newbury District Hospital. 

Clonmel Asylum.—The Committee of Management have confirmed 
& previous resolation in favour of lighting the institation by electricity 
at an estimated cost of 22, 925. 

Southend-on-Sea.—The Corporation’s returns just published show 
a great demand for electric lighting, the consumption in three years 
having increased from 200,000 units a year to 800,000. 

Reed's Electrical Co. —The Reed’s Electrical Company, of London, 
have opened a branch for the North of Eogland at 24, Oharles-street, 
Bradford, under the management of Mr. Ohas. Pullan. 

Reading — Preparations are beir g made at the electrical exhibition 
buildings in Vastern-road, Reading, in anticipation of the formal 
opening of Rzauing’s first electrical exhibition by the Mayor on Raster 
Monday. 

Mir field.— Electric light consumers are growing apace. The wiring 
of Obrivt Oburch, Battyeford, has been completed, and the Counc] 
have decided to extend the main from the bottom of Kitson-hill to 
the church, 


Ossett.—The report and plans for an electric lighting station pre. 
pared by the engioeer (Mr. W. Emmott) have been approved, and 
application will be made for power to borrow £8,400 for carrying out 
the necessary work. 

Middlesbrough.—The Middlesbrough OLamber of Commerce have 
decided to ask the Telephone Company to reopen negotiations with the 
Corporation with a view to placing all the telephone wires in the 
borough underground, 


Bar 


Lougbborough.— An electrical exhibition is being held at the town 
hall, tbe arrangements tor which have been made and very success- 
tu ly carried out under the rupe:vision cf Mr. W. H. Allen, the 
borongh electrical engineer. 

New Issue.—The Indian Electric Supnly and Traction Oompanv, 
Limited, are issuing 120,000 shares of £5 each at par, and £126,000 
6 per cent. const:utioa d-benture stock at par. The company has 
been formed to establish ax d work electrical enterprises in Iadis. 


Gravesend. — Au enqui-y was held on Friday into the application 
ofthe Gravesend O»rpor«:ion for an extension of their electricity area. 
The Hon. T. H. W. Pelham, after hearing evidence for and against, 
ad he would consider the appl’cation and objections, and report 

ter. 

Parliamentary Bills.—The Chelsea Electricity Supply and the 
Walton-on-Thames E ectricity Supply Bills were read a second time 
in the House of Lords on Friday. The West Cumberland Electric 
Tramways (Extension of Time) Bill was read a second time iu the 
House of Commons on Monday. 


Islington.—The Borough Oounci! have decided to instal six 
mechanical stokers at the electric lightiog works at a cost of £300 
each. Overhead stes] bunkers, & coal elevator and conveyor, and 
motors and accessories, with labour and other work, will, as anticipated 
in our last issue, bring the cost up to £4,500. 


Heywood.—The Electrisity and Tramways Committee in their last 
report state that the consumption of electricity for February, 1905. 
was 7,275 units, as against 6 121 units for the corresponding period of 
last year, showing an increase of 1,152 units. Tenders are to be 
obtained for the supply of 600 tons of washed slack ooal for the ensuing 
12 months. 

Hanley.—The Town Council have received from the Electric Light- 
ing Oommittee £1,150 to the credit of the district fund account. The 
price for electrical energy for private lighting is to be reduced from 
6d. for the first 150 houre' use per quarter of the maximum demand 
supply and 3d. for all further consumption, to 6d. for the firs: 91 hours 
use (or one hour per day) and 3d. for all further consumption, 


Electrical Plant (U.8.A.).—The directors of the Allis-Chalmers 
Company, of Milwaukee, have decided to make an imme diate expendi- 
ture of three million dollars on the extension of their works for the 
purpose of manufacturing electrical machinery of the largest type as 
well as steam and hydraulic turbines and ges-engines. The electrics] 
department at Milwaukee will be operated in connection with the big 
plant of the Bullock Electric Company at Cincinnati, which is owned 
by tho Allis-Obalmers Company. 


New Company.—The Adelaide Electric Supply Company, Limited, 
hes been registered with a capital of £300,0C0 in £5 shares, the object 
being to carry on in Australasia and eleewhere the business of electrical 
and general engineers, electricians, contractors, carriers of passengers 
and goods, manufacturers of and deslers in railway, tramway, electric, 
magnetic, galvanic, and other apparatus generators, etc. The first 
directors are J. B. Braithwaite, A. F. Farish, and R. P, Sellon, Mansion 
Houre-buildings, E. O. 

Belfast. — Current will be supplied to the Cavehill and White rell 
Tramwey Company on the following conditions under a 12 monthe' 
notice: the supply to be tak en from and metered at the Fortwilliam 
sub station; the company to bring their cables into the tub - station; 
the maximum demand to ba 120 kw.; the minimum quantity to be 
paid for per annum to be 150 000 units ; and the price to ba for the 
first 150,0C0 uvits per annum, 2d. per unit ; for the next 25,000 units 
per anuum, 131. per unit; and for the next 25,000 unite per a :nam, 
11d. per unit. 

Paddington. — The Borough Council cn Tuesday discussed an agree - 
me.t with the Metropolitan Electric Supply C mpsny consenting to 
the removal of the Amberley-road generating station and the entire 
supply uf tbe borough from the company’s works at Willesden. The 
company off-red, under five y-ars' sgreements with consumers, to 
make reductions in the price of current as follows: private house 
lighting, from 54d. to 54. per unit for the first two years, and 43d. in 
the remaining three years; trade lighting (including churches and 
schools) from 6d. to 431. per unit the firet two years, and 444. 
afterwards, Au amendment in favour ot taking expert and legal 
advice before the Council committed itself was adopted. 


London County Council.—On Tuesday it was agreed that, with a 
view to relieving telephone users in tho London ares, the maximum 
rate fixed by the agreement of 1901 between the Postmaster-Goneral 
and tbe National Telephone Company should be reduced ; that Clause 4 
(1) of the new agreement be amended so as to make it clear that no 
addition shall be made to the value of items, other than ''plant" of 
the compsny’s undertaking, in respect of compulsory purchate and 
that the Parliamentary Oommittes be authorised to endeavour to obtain 
such farther modification of the proposed terms of purchase in the 
interests of the telephone users of London aa may be desirable. The 
Council have sanctioned the borrowing of £8 500 for the installation 
of the el«ce'ric light within the borough of Woolwich, to be repaid 
within 42 years. 

Institution Journal —Part 171, edited by G. O. Lloyd, seoretary 
(E. and F. N. Spon, Limited), contains Ihe Oombina'ion of Dust 
Destruetors and Electricity Works E»onomically Oonsidered” (with 
discussion) by W. P. Adama: Fuel E:onomy in Steam- Power 
Plants (with discu*sion), by W. H. Booth and J. B. O. Kershaw; 
„ Compensated Alte nate-Current Generators (Manchester Local 
Section), by Miles Walker, B. A. (with discussion); High-T-usion 
Switchgear ” (Mancheste- Local Section), by L. Audrews (with dis- 
ou: sion); Armature Reaction in Alternators” (Glasgow Local 
S ction), by J. B. Henderson, D. Se., and J. 8. Nicholeon, B. Sa. (with 
discussion); '‘ Condensing Arrangements in Central Stations (Leeds 
Local Section), by J. D. Bailie; ''The Maguetio Properties of som) 
Alloys of Iron and Silicon," by T. Baker, M. So. | 
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Stock Exchange.—The Stock Exchange Committee have ordered 
the British Electric Traction Company's further issue of 5,000 6 per 
cent, cumulative preference shares of £10 each, fully paid, Nos. 356,438 
to 361,437, to be quoted in the official list, 

‘Truro,—The Electric Power and Light Committee are conferring 
with Mr, J. A. Purver, of Exeter, and the surveyor has been instructed 
to make enquiries as to what municipalities of a size similar to Truro 
had undertaken their own electric lighting. 

Harwich.—The Board of Trade have given notice that they have 
revoked the Harwich (Corporation) Electric Lighting Order, 1892, as 
confirmed by the Electric Lighting Orders Confirmation (No. 2) Act, 
1892, as to the whole of the ares of supply, as from March 31, 1905. 

Arrican Telegraphs.—Mr. Merlanx Ponty, Governor of Upper 
Senegal, is at Paris in connection with bis scheme for a new telegraph 
line to croes the Sahara from Algiers to Timbuctoo, and ultimately 
to Lake Ohad. This line is estimated to coat £240,000. The ront» 
has been surveyed. 

South Wales Electrical Power Bill.—The South Wales Electrical 
Power Distribution Company's Bill has passed the committee stage, 
and will in due course be reported for third reading. The objest of 
the Bill is to transfer and vest in the South Wales Electrical Power 
Distribution Company the nndertaking of the Carmarthenshire Electric 
Power Company and other purposes. 

Southampton.—Au enquiry has been held into an application of 
the Borough Council for sanction to borrow £6,950 for purposes of 
electric lighting made up as follows: £6,300 for excees expenditure 
from the previous loan for the erection and fitting of the new works ; 
£520 for extension of mains in Oxford - street, Bernard · s: reet, and 
Bridge sti eet; acd £130 for two 10. ton coal trucks. 

Weymouth.—A resolution recently passed by the ratepayers’ 
association asking whether they would grant permission for any 
ratepayers desirous of so doing to visit the electric light works and 
destructor, and to name a dete for such visit if granted, has been 
handed on to the Electric Lighting Committee with a recommendation 
that the members of the ratepayers’ associstion should be allowed to 
view the works. 


Brighton.—The West Sussex Gazette aaya it was arranged with the 
Shoreham Harbour Trustees that the Brighton Oorporation should 
dredge down 6ft. across the canal at Southwick before laying the 
electric cables from the great power etation there, Hard strata have 
been met with to prevent dredging to the full depth. Having regard 
to the safety of the harbour and the vessels using it, the trustees say 
they cannot consent to the cabics being laid at a less depth. 

Warrington.—The engineer estimates the cost of providing new 
omdensipg plant at £1,200, and the Town Council intend to apply 
for sanction to the borrowing of the said eum, and also, in adlition to 
the following, £1,000 for land ; £100 for shed, partition, aud palings ; 
£1,000 for four meshaniosl stokers and pipework; £500 for water 
softener; £100 for foundations, motors, and accessories ; £200 for 
lathe, drilling machine, and accsesories ; and £50 for contingencies. 


New Photo-Copying Process.—We havo received from the Blue 
Print" Company, of 128.20, Edmund.street, Birmingham, some 
samples of photo-copying done by a new process which they have 
proceed: The feature of the process is that it reproduces in black 
ines on drawing-paper or on linen, and that there is no shrinkage in 
the copy so made. The examples sent to us are excellent, the "lines 
being sharp and clear, The details of the process are not to hand, 
but information as to the same can be obtained from the firm. 


Lichfteld, —The pronoun of the St ropshire and Worcestershire 
Electric Power Bill having agreed to insert in the Bill the clause 
agreed to by the Ocuncil as to the supply of energy witbia the city, 
and also an amendment rur big er therein the provisions of the 
promoters’ Act of 1908 and the Acts incorporated therewith, the 
petition in opposition presented on behalf of the Corporation has been 
withdrawn. Metsis. Foote and Milne, Limited, have deposited with 
the Council a print of the provisional order for public inspection. 


Hammersmith. —The Electr.c:ty and Lighting Committee require 
additional office and workshop accommodation. The premises of 
18 additional consumers, repretenting a maximum of 352 8.c.p. lampe, 
have been connected to the maine, and 14 consumers disconnected. 
The present number of consumers te king cuiront from the mains is 
1,567. Seven pew lamps are to be erected in Aldbourne-road and 
Askham- road. It is proposed to supply the National Electrical Manu. 
facturere’ Association with current at the proposed exhibition of elec. 
trical appliances to be held at O'ympia from Sept. 25 to Oct. 21, 1905, 
on the following terms: (a) the Council to supply both continucusand 
alternating curieat as required up to €0,C00 8-0. p. lamps at its exhibi- 
tion stands at 14 1. per unit; (^) a charge of 103. 63. to be made for 
conne :tion and meter hire to each stand requiring 20 limps or less, 
and 21s. for each stand of lerger requirements; (c) if the cost of 
distribution of current is less than 3d. per unit, such saving to be 
equally divided between the Council and the association ; (d) a depois 
of £600 to be paid to the Council by the association when the Counoll 
exmmences the outlay for distributing inside O'ympia ; (e) the Coanoil 
to show the amount of current used by each exhibitor, but to render 
the accounts to the executive committee of the ars ciation, who hold 
themselves responsible for the whole supply. 

Gevan.—The Town Council, after considering the 1eport by the 
eleotrical engine er with regaid to the matter of charges for electric 
lighting to private consumers, have agreed not to take any action in 
the matter meantime. The epgineet's report stated ihat during the 
12 mouths ending Nov. 15 last the department sold for hghüng 
499,178 units at the followiog prices: 286,079 unite, at maximum 
demand, 6d. and 1d., £3.572. 123., showing a 1ealised price per uait 
2°961.; 36,204 unita at flat rate of 41., £601; 73 215 units at flat 
rate of 34d, £1,067, 14s. 43.; and 3,690 units at ilate rate of 3d., 
£44, 176. 6d. Exclusive of the accounts charged on the flate rates of 
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34d. and 3d., there were 207 accounts that had run the fall 12 monthe. 
These represented 288,322 units, equal to £3,813. 5s., or an aversge 
price per unit of 3:17d. He thought it fair to take these 207 acoounts tor 
a basis of comparison, and if the system of supply were changed from 
the maximum demand to a íl«t rate of 34d. these 288 322 unita would 
briog in £4,209. 132. 1d. The rate would be lowered to 104 con- 
sumere, using 84,571 unite. costing £1,645. 13s. 100., and raised to 
105 consumers. using 203 751 units, costing £2 297. 11s. 2d. If the 
maximum demand system were retained as at present, and tbe optional 
flat rate reduced to 34d., the total revenue from the 298,322 units 
would be £3,£3). 17«. 81., a decrease of £262. 7«. 43. It would be 
seen that the bulk of the units sold were on the maximum demand 
system, and that the average price was uuder 3d. per unit, eo that to 
adopt a universal flat rate of 344. would not be to the advantege of 
the mejority of the consumers, On the other hand, if this optional 
flat rate were reducei to 34d. it was possible that for a year or so the 
department might suffer a little loss, but he thought tbe reduced 
charge would be an additional inducement for ccnsumers to come on, 
and that they should probably gain iu the long run. 


New Issue.—The Adelaide Electric Supply Company, Limited, 
are issuing at par 10,000 6 per cent. cumulative preference shares of 
£5 each, peyable as follows: 10s. per share on application, 10s. per 
share ou allotment, £2 per share on May 15, 1905, and £2 per share on 
July 15, 1905 —£5. This compsvy was formed for the purpose, inter 
alia, of acquirir g from the Electric Lighting and Traction Company of 
Australis, Limited, the business and undertakings in Adelaide and 
Port Adelaide now ownel by that company. The properties to be 
acquired by the company include a freehold central station in Adelaide, 
supplying electricity in the city and suburbs; a small leasehold station, 
also in operation, at Port Adelaide; end the South Aastraliaa Electric 
Light and Motive Power Compeny's Ast, 1897, granted by the Govern- 
ment of South Austra is. About 72 mil s «f mins have now been 
laid, and the total connections at Jan. 31, 1905, were equal to 
52,7353 8 o.p. lamps. The ad vantsges of electric light in the climate 
of Adelaide are becoming generally recognised, and the rate at 
which additional applications for supply are being received continues 
to be satisfactory : therc is a growing demand aleo fer motive power, 
the equivalent of 714 h. p. having been conn«czed to the maias up to 
Jan. 51, 1905, Electric supply has heretofore been chi: ily confined to 
the business area of the city of Adelaide proper, but mains are now 
being laid in the residential district's surrouudir g the city, and new 
coneumera are being rapidly connected. The gvacrating station at 
Adelaide is equipped with machinery of most recent cons‘ruction, and 
the cost of generating electricity compares favourably with that of 
other modern electrio supply stations iu Great Britain and elsewhere. 
The capacity of the generating plant already installed is equivalent to 
760 kw., and the existing station buildings are large enougn to accom- 
modate future extensions of plant for several years to come. A small 
station at Port Adelaide has been in operation for about five y. ars. and 
the connections at Jan. 31, 1905, were equivalent to 6,482 8 o. p. 
lamps. This station has hitherto worked at a loss, the average deficit 
being about £250 per annum. It is pre psd to tupply the district 
from the Adelaide station, which will, it is believed, convert the 
present loss into profit, especially as negotiations are in progress fir 
extending the Port Adelaide mains into districts hitherto untouche), 
from which there is & good prospeot of revenue. 


Sudbury.—A long discussion took place on the electiis lighting 
qu:stion at the last meeting of the Town Ocunoil. The minutes of 
a meeting of the General Purposes Committee of tne Council of 
April 10 stated that the Mayor had referred to the recent lawsvit 
between the Oouncil and the Empire Electiio Lighting Compeny. At 
the meeting the town clerk read the following statement: When the 
Oouncil decided (in consequence of th» refusal of the Local Govern- 
ment Board to sanction a loan) to enter into an arrengemont with a 
ccmpany to carry out the provisions of the order, I wrote, by the 
instructions of the Council, to the Board of Trade. informing them of 
the intention of the Oouncil, and asking if the Board would be pre- 
pared to sanction sach an arrargement. The Board re plied that they 
did not appear to have any power to do this, which seemed to meau 
that the matter was not within their juridiotion, Mr. Bartley 
Dennis, who conducted the Local Government Board enquiry ou 
behalf of the Council, advised that an sgreement could be legally 
entered into without any sanction from the Board of Trade. The 
agreement was prepared on behalf of the Conrcil, aud by thei- 
instructions, under Mr. Hawtsyne’s supervision, by his own solicitorr, 
who were stated to possess the nectesiry te ‘hnical knowledge, and they 
also had the assistance of Mr. Bartley Dennis, who has very large 
experience in these matters, This sgreement was approved by the 
solicitors to the Empire Company, and the directors, aud also by tbe 
Town Council, and finally sealed by both parties in duplioste. Daring 
the negotiations the Board of Trade was kept (ally informed of a 1 
that was being done, and they twice extendei the time of the ord: r 
for the negotiations to be completed. I need not refer to the default 
of the company to carry out the sgreement, nor the instruction to 
proceed sgainst them for damages. In the action, the only defence 
put in by the Empire Company was that the sgreement was 
invalid, because the sanction of the Board of Trade had not been 
obtained under Sestion 11 of the Electriv Lighting Act of 1882, 
which is as followe: ‘Avy local authority who have obtained a licens», 
order, or special Aot for the supply of electricity may contract with any 
company for the execution and maintenance of any works needeat 
for the purposes of such supply, or for the supply of electricity within 
any area mentioned in sach license, order, or special Act, or in any 
part of such area, but no local authority, company, or persons shali, 
by avy contract or assignment, tranafer to any other compapy or 
person, or divest themes les of any legal powers given to them, or 
any legal liabilities imposed on them by this Act, or by any licente 
order, or special Act, without the consent of the Board of Trade.’ 
It will be seen from the firat part of this section that a counc | 


may contract for the carrying out of the works, which is all that 
this sgreement was intendel to do; and that, by the second part 
of the section, a couacil may, with the consent of the Board of 
Trac e, actually transfer and get rid of all their legal liabilities and 
obligations and righte, which was never contemplated as intend:d 
by the agreement. I have always advised the Oouncil that the 
agreement could not operate to transfer any legal liabilities to which 
they mast always remain sul q ot, and, in support of this view, there 
is the following clause in the agreement: ‘ Nothing herein contained 
ahall be deemeed . . . to create any relationship be ween the 
Oorporation and the company which the Corporation are p ohibited 
from transferring, or creating by the order and the Electric Lightirg 
Acts, 1882 and 1888, and particularly by Section 11 of the Act of 
1882, the intention being for the Oorporation to give to the company 
every facility in their power for carrying out this agreement without 
transferring or assigniog any of the powera or duties under the order.’ 
It would seem that nothing could be clearer ; but at the trial the jadge 
held that the whole inteation and effect of the agreement was to 
tranefer the l- zal liabilitics of the Council to the company, and that 
the above-mentioned clause was useless; that the agreement was 
contcquspntly invalid, and there was no bisis on which to form an 
action for damages. I cannot think this decision is good law, and I 
think the Council should appeal, as there is every reason to hope that 
the decision would ultimately be in favour of the Council" The 
committee recommended that a small committee be appointed to 
consider the question, to tak3 counsel's opinion with the view to an 
appeal against the decision of the judge, and to report to the Council. 
The report was adopted. 

Telephone Exchange Fire.—The ooroner’s enquiry into the two 
fires which occurred simultaneously in the premises of the National 
Telephone Oompany at Mansion Honse-chambers, 11, Qaeen Viotoria- 
street, and 1 and 2, Oxford-court, Cannon.street, on the morning of 
Tuesday, Feb. 28, was concluded on Tuesday. Mr. C. B. Clay, the 
metropolitan superintendent of the National Telephone Oomyany, 
recalled, said that no special instructions were issued to the company's 
exchanges ae to any action to be taken during a thanderstorm, becaute 
there was no special danger, and no one had yet met with an accident 
during a storm since the company’s existence of 25 years. Signalmen 
Doyle, of the D.strict Railway Company at Westminster Bridge 
Station, said that at 1.39 on the morning of Feb. 28 he saw a 
‘lash under the girders on the up-line, and then a bright arc appeared 
and burned fiercely for abont 10 minutes. At two o'clock a similar 
thing occurred on the down line. Some of the signal wires were fused, 
and also a gas-pipe, the gas barning as it came out of the ground. He 
turned the gas off at the main. Mr. Bennett thought it would be 
quite safe to leave the telephone wires in the District Railway tunnels, 
but they should be removed entirely from proximity to the power 
cables, and cased in weod or earthenware or non-conducting material. 
It was not safe to put thetelephone wires in iron troughs, because, if 
& fault occurred, they might become ''alive," and cairy the high 
potential of 1h» power cable into the telephone wires. Protectors should 
be provided at all telephone exchanges and at all subsoribers' premises. 
Mr. Gaine, general manager of the National Telephone Company, t aid 
if a fire occurred in a subscriber’s house he had first to ring up the 
telephone exchange. Then the call had to be put through to South- 
uk and Southwa:k had to send it on to another station. Ia every 
large town in Great Biitain a telephone user could get straight through 
to the station in a few seconds.  Lieut.-Colonel Fox, chief of the 
Salvege Oorpe, regarded the practice of cresting heavy derricks for 
supporting telephone cables over buildings most dangerous. Overhead 
telegraph and telephone wires constituted a grave danger to the public 
in case of fire, Nobody was in j ured at this fire, but if it had occurred in 
the daytime the falling cables might have killed half a dczen peop'c. 
The Coroner said the duty of making this investigation was thrown 
upon him as City coroner because thtre was no jurisdiction in the 

resent case other than that aíforded by the City of London Fire 
nquests Act, 1888, The Board of Trade had no power to order an 
enquiry. Being of comparatively modern introduction, telephone 
systems sppeared to have hitherto remained outside any official 
control. It was for the jary to decide whether the evidence laid 
before them in the present enquiry revealed such a state of affairs 
as to render Government enquiry and action desirable in the interest 
of the community at large. The jaryeubmitted the following answers 
to his questions: (1) When and where did the fire of Feb. 23 last 
originate in the National Telephone Company's premises at Mansion 
House · bu ldin gs and Oxford - court We find that the fire occurred at 
about two o'clock on the morning of Feb. 28 in both cases, and in what 
are known ss the test-rooms of the National Telephone Company. 
(2) The cause of the fire in each case? Osused by a powerful current 
ot elestricity tranemitted through the cables of the National Telephone 
Company to the tis room at the Bank exchange, and from there to 
the tes:-room at Oxford-court. The above current was derived from a 
charged conductor rail of the District Railway Oompany through the 
contact or arcing between the cables of the National Telephone Com- 
pany at Westminster Bridge Station and such conductor rail. 
(5) Was the cause due to a»cident or negligence! There is not 
sufficient evidence to show. (4) Should telephone cables or wires 
be laid near high-tension currents! Not unless effectually pro- 
tected. (5) Ie the contact of a telephone wire with a high - tension 
current likely to bc dangerous on account of fire in the subscribers’ 
houses and shock or fatal injury to operators or suts:ribers; We say 
% No," when properly protected in both cases, (6) Do you consider 
the Na'ional Telephone Company's testing and distributing rooms were 
reasonably constructed to resist nre! We consider the construction of 
the test and distributing rooms leaves great room for improvement, 
and would suggest a greater use of non-combustible material and the 
use of modern safety devices in all exchanges. (7) Are special powers 
required to regulate all strustural and other matters connected with 
the telephone service! Yes. (8) Is a Government enquiry needed 
into the telephone risks and needs: We see no necessity, (9) Do 
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you consider the Oxford-court premises satisfactorily provided with 
means cf escape in case of fire? No, we do not. 


PROVISIONAL PATENTS, 1905. 


ArRIL 6. 

7277. Au improved case and cover for fire alarms, electric 
bell calls, and the Jire. Joseph Henry Golaing, Amhurst 
El:ce:rie Woiks, Garnham-strie-, Stoke Newir gon. 

7295. Improvements in or relating to alternating-current 
electric motors. Borja ui, Garver Luuue, The Westing- 
house Patent Bureau, Westinghouse Building, Norfolk-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
May 5, 1904, being date of application in United States.) 
(Oomplete specification. ) 

7304. Improvements in electrically-operated burglar and like 


alarms. Thomas William Senior aud James George 
Fa:quhar, 55, Chancery-lane, London. 
Arni 7. 
7350. Electro-mechanical tenter hook detector. Wilfrid 


Hemingway, Arthur Silcock, and Olifford Broughton Hogg, 
100, Meadow-lane, L:eds. 

7359. A device for automatically regulating the resistance 
on a switchboard for eleotrical-driven maobine or 
lights in conjunction with the governor of the 
engine. Joka Lamb and Orlando Thomas Newton, 56, 
Straud-road, Bootle, Liverpool. 

7360. An improved device for keeping the trolley rope of a 
electric oar tight, when the boom is in various 


positions, James Lawson Dawson, John Olek, and 
Robert Blackmore, Victoris House, Manchester-rosd, 
Mossley. 


7405. Improvements in contact devices for electric switches, 
The Elektiiz täte Actien- Gesellschaft vorm. W. Lanmeyer 
und Oo., 47, Lincoln's-inn- fields, London. (Date applied 
for uoder Patent Act, 1901, May 9, 1904, being date cf 
application in Germany.) (Oomplete specification.) 

1416, Improvements in vapour electric apparatus. The 
British Thomson-Houston Company, Limited. 85, Oannon- 
street, London. (General Electzic Company, Uaited States.) 

7417. Improvements in signals for railways and the like. 
The Bntish Thomson- Houston Oompany, Limited. 88, 
Cannon- street, London. (General Electric Oompany, United 
States.) 

7418. Improvements in relays for electric oirouits. The 
British Thomson-Houston Oompany, Limited. 85, Cannon - 
street, London. (General Electric Company, United States.) 

7419. Improvements in and relating to signalling systems. 
The Eritish Toomson-Houston Oompany, Limited. 85, 
Cannon.street, London. (General Electric Uompany, United 
States.) 

7420. Improvements in electric systems for controlling guus 
and the lige. The British Thomson- Houston Company. 
Limited, 85, Cannon-street, London. (General Electric 
Company, United States.) 

7421. Improvements in and relating to electrically- driven 
vehicies, The British Thomson- Houston Oompany, 
Limited, 83, Cannon-street, London. (General Electri: 
Company, United States.) 

7422. Improvements in signals and mechanism therefor, 
The British Thomson-Houston Oompany, Limited, 83, 
Oannon-street, London. (General Electric Oompany, Unitea 
States. ) 

APRIL 8, 

7436. Improvements in automatic motive power by elec- 
tricity. William Norman Lascelles Davidson, 20, Middle- 
street, Brighton. 

7438, Improved method of securing the removable cover of 
a tumbler or like electrical switch, Edward Thomas 
Davies, 11, Burlington chambers, New-street, Birmingham. 
(Complete specification. ) 

7443. Apparatus for recording the time in which a current 
has been flowing in an electrical oirouit. Kelvin 
and James White, Limited, and Joseph Menmuir, 154, 
St. Vincent-street, Glasgow. 

7444. Improvements in or connected with electric lamps, 
particularly applicable to the tail lamps of motor 
vehicles. James William Greenwood, Palatine-chambers, 
Market-street, Halifax. 

ArRIL 10. 

7534. Improvements in and relating to heating by electricity. 
Frank Wynne, Lightwater House, Beg shot. 

7591. Improvements in connection with alternating-current 
machines for synchronising and connecting them 
with distributing oonduotors. James Yate Johnson, 
47, Lincoln'sinn-tielda, London. (Voigt und Haeffaer 
Akt.-Ges,, Germany.) (Complete specification.) 

7595, Improvements in means or apparatus suitable for 
indicating leakage of electricity. James Frederick 
Driver, 46, Lincoln’s-inn-fields, London. 

7596. Improvements in or relating to apparatus for aupply- 
ing alternating electric currents. Arthur Francis Berry, 
46, Lincoln’s-inn-fields, London. | 
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7605. Improvements in collecting devices for dynamo electric 
machines. The British Thomson - Houston Company, 
Limited, 83. Cannon- street, London, (General Electric 
Company, United States.) 

7600, Improvements in and relating to electromagnetic 
switches. The British Thomson Houston Company, 
Limited, 83,  Osnnon.street, London. (General Electric 
Company, United Stater. ) 

7617. Improvements in electric cut-out switches, Joseph 
Frechette, 18, Backingham-street, Strand, London. (Com- 
plete specification. ) 

7620. Apparatus for the measurement of X-rays and other 
similar radiations. Georges Eogéne Gaffe, 63, Chancery- 
lane, London, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 77. 
1904. 
13223. Electrolytic meters. Holden, and Chamberlain and 
Hookham, Limited. 
13932, Apparatus operating with automatic regulation for 
|" submitting gases and vapours to the action of the 
electric aro, Imray. (Soc. Ancn. d'Etudes E'ectro- 


Chimiquee. ) 

16801. Self-restoring inter - oommunication telephone. Fleeman 
and Pearce. 

20846. Electric  cirouit breakers or awitches. Liddle, 
(Hartman. ) 


21642, Electrical apparatus for adjusting tramrail points 
from the oar. Macaulay. 

$5639. Space telegraphy. Store. (Date applied for under In'er- 
national Convention, Nov. 24, 1903.) 

$5898, Switchboards for telegraphic, telephonic, and other 
electrical systems. Mile. (Hammond.) 

$6679. Electric cirouit protecting devices. Sobiffer. (Date 
applied for under International Convention, Dec. 9, 1903.) 

87135. Hangers or ears for overhead olectric trolley wires. 
Heap, Bailey, Brierley, Billington, Richardeon, Haydock, 
and Jones. 

27637. Vapour electric apparatus. Dempster. (Date applied 
for under International Convention, Dec. 19, 1903.) 

$5455. Central telephone station installations. Siemens Bros 
and Oo., Limited. (Siemens und Halske Akt.-Ges.) 

88601. Apparatus for electro-deposition of metals. King. 

To be published May 4. 
1904. 
8329, Telephonic repeating system. Downing. (Gally.) 

8403. Alternating electric ourrent motors and generators. 
The British Thomson-Houston Company, Limited. (General 
Electric Company.) 

8501, Controllers for the motors of electrically-propelled 
vehicles. Oummins. 

8620. Electric motors. Von Zweigbergk. 

10502. Prepayment electricity meters. Griesbach. 

10880, Transmitting power electrically and controlling same. 
The British Thomson-Houston Company, Limited. (General 
Electric Company.) 

10882. Electric meters. The British Thomson-Houston Company, 
Limited, and Holden. 

11704. Railway or tramway signalling systems. The British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 

11880. Magneto electric generators. Albion Motorcar Compavy, 
Limited, and Murray. 

12337. Thermal cut-outs for electric circuits. The British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 

12338, Electric switches. The British Thomson- Houston Oom- 
pany, Limited, (General Electric Company.) 

18158. Plastic composition suitable for the manufacture of 
buttons, electrical insulating material, or other 
articles, and process of manufacturing same. Geipel. 

13161, Manufacture of filaments for incandescent lamps. 
Carolan. (General Electric Company.) 


COMPANIES’ STOCK AND SHARE LIST. 


— 


Amount 


Name. d. Last price 
Commercial and Industrial.— £ £ 
Alianco Eleccrical Co.,5 per cent. Cum. d noe 1-70,00 1 b-i 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares a o l . 7/16-17/32 
British Insulated and d Helsby Cables Ord. 1-000000 .... 5 ..  546xd 
—— per cent. Cum. Pret., 1-100,000 - „„ 5 — 54-6 
—— 44 per cent. Mortgage ‘Debentures .............- 100 . 101-104 
British Thomson- Houston Co., 44 per cent. lst Mort. Deb. 
ü ²˙ . 8 100 . 909.101 
— ouse Elec. and Manut., 6 per cent, Pref., 
275, 001-575, 0000 „4 25-35 


Brus 3I Engineering, Ordinary, Nos. I 105,781 . 8 = 22 
h i Sn O8. — Y 
— Non. Cum., 6 cent, Pref. . ——— TEXTE 2 om 


Amount 


Name. paid. E price, 
Callender’s Cable, Debentures 2 % 22 0.0 8040880 EOE ME 00 ^5 me ep wae 
eseeee@ a Of 6-0 0662006808086 08 82888488808 9. 0 OS as 1 4 
6 per cent, Pre ..ꝑ 6 en 54-53 
Crompton and PP e 5 — 224 
— § cent. Debentures............... . . 100 9598 
Edison and Swan United, “A” Shares, 1-99, l cuales, OU 1-11 
e aA TEMA RESTE REA . 2 100 ~ 84 89 xd 
——— į per cent, Deb. Stock, Red. ................. . 100 ~œ 8085 
Electric Construction, Limited, Nos. 1 to 112,100 ........ — 11 13 
7 per cent, Cumulative Pref. . ecce 08 SO 9909009000200 9 en 24-24 
4 per cent. Perp. Ist Mort. Deb. . ~ 97.99 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 — 90-95 
General rye Compan 4 200), § ^ por Sens. Cum. Pref... 10 — 9-10 
r cent. 120 M tock ......... err 100 . 97.101 xd 
W. T. Fen ey's Telegraph orks, Ordinary ............ " — 11 12 
e cent, Preference ................»« e — e fs 
per cent. Debent ure 100 æ 108 111 
India R Rubber, Gutta Perché, ant and Telegraph Works. . 10 1617 
4 per cent. Debentures............ «cesse ~.~ 100 . 100-103 xd 
Parker, Thos., Limited, Ordin esoo „„ oo we 10 en 10-104 
Telegraph Construction and tenanoe......-.- us 12 — 2038 
Electric Lighting and be 
Bournemouth and Poole, Ordin e... 10 a 113-12) xd 
——— 44 per cent. Cum. Pref., 501-1 15, 000 .. esee. 10 . 94-1 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 11-12 
per cent. Debenture Stock. 1E 100 .. 105-107 
Bromley But) Electric t and Power Co.. 8 .. 681-52 
4 per cent. lst Debenture Stock, Red.. 109 105. 106 
Brompton and Kensington, Ordinary................ "M. T 94-104 xd 
7 dent. Preferenoe .................... b æ 9.103 
Oalcutta Electric GOL o co Ordinary, Nos. 1- 40,000 ~ 5 — 9 94 
Nos. 60, O0l-89, 00h 34 8 — 61 71 
Cambridge Electric Suppl Oompany, Ltd., £10 Ord. . 8 . i 
Central Electric aud and. 4 anes cent, Guar Deb. Stock 100 — 105-1 
Obaring Cross 8000 0 zer | rn hs vs 6 æ 17-84 
— — 4 dis cent. Cum! Ron FC 6 ~ 8586-58 
e ” 44 p.c. Cum. Pref., 1-40, 000 E s 5-76 
— S tin px 12 Stock, Red. (Prov. Certa.) — 105 10 
Chelsea Electricity Zu 266 %%% % „% „%%% %% „% 66 %ft %%% % 6W% ꝓ (EEE TEKES] = ud 
55 e cout, Deb . FVV Y — H : 5 
y n ou, ——UU—— B —»——— Q —EU K œ 0% ae e x 
—— 6 per cent. omnee „ ODD ME 10 — 134-14 
~ § per cent. Debenture Stock .................... 100 — 1328 
A per cent. 2nd Deb. Str. Prov. Certa. (all pd.) .. = 193105 
County yi don Electric Supply,Ordinary .......... 2s pe 9-94 xd 
—— per cent. Cum. Prei... :. = 12-124 xd 
——— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 = 104-106 
—— 44 per cent. 2nd Debentures Prov. Certs......... 100 .. 110-115 
Bdmundsons' Electricity Corporation, Ordinary, 1-50, 000. 6 6-6} 
6 per cent, Cum. Er. "TE es 64 64 
77 por cent. First Mort. Deb..................... = 100108 
Electric Lt. & Tracta. Co. of Aust., Ld.,6p.c.Cm.Pf.,1-50,000 6 24-28 
5 per cent. 8 Stoc S ï 
Folkestone Electric Supply, Ltd. Nos. 1-10,000...... 85 . 6 
44 per cent. Deb. Stock, Red... . 100 — 101-104 
Havana Electricity, Limited, 1- 15000 — € xs rs. AU m 94-104 
Hove Electric Lighting, Limited, Or Ord.. 1-15,000 .......... 8 m 74 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 — 101-1 
Kalgoorlie Electric Power and Lighting, Limited, 6 per 
cent, Cum. Pref., 1-150,000 .. 0.0... cccmscesccvcces 1 æ 11/16-13/16 
Kensington & E tabridge hes 4 Notting Hi u 7 000 6 12-13 
Kenatneton an tab e an 0 per 
cent. Dehenture stock Red e — 101.1653 xd 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 — 94-104 
London Electric, Ordinary ...................... ee eee TEES. uem 24-23 
6 per cent. Pref......................... eese 6 æ 54-53 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 . 99-101 
Metropolitan user? He SJ HAT NER AP IUS Cd, — 171 8 
per cent. t MO AN Debenture Stock . 7. 100 — 103-11 
per cent. Cum. Pref. ........................ 100 588 & 
cent. Mortgage Debenture = v7-99 
Midland Electric Power Dis., Ld., 44 p c. lst Mort. Deb. 100 = 99-101 
Newcastle-upon-Tyne Electric Supply, Meneses E es 98-101 
Ka p renos 2) E ET ce > eran 
ectric 6 %% % , ff „„ e s à 
dam 4 per cent ‘iret Mort. pe Nos. 1-500 (Reg. ya 100-10¢ xd 
Oxford ssi bales Ordinary, 1 + ` 14, 310... 2 2 6% %%%%%ͤ „% „ w - 61-64 
e 8 bez, Bt m 3 . 100 EB · 100 
Royal Elec y on per cen 
Me noe rer eio e (ERA Sd g s .. 100 — — 98-1COxd 
amithfeld Marketa Electric oem to Supply Ltd., Ord., 1- 12,000... 6 . 28-4 
4 cent. Debenture OS 4.8 6.9 6.8 68 9.0 6. € 09. O 6.6 . 100 ae 79.80 
Zouth London, Ordinaau: ;, rt eee eese - 9M 
South Metropolitan Electric Light and Power Co., Ord... 1 i1 
7 per cent. Cum. Pref. .......................... | PC 11-1 7/10 
— 44 per cent. 1st Mort. De vbvb̃/“„/:: . 100 .. I 108 xd 
— Ditto, June, 19 eren ks 
 —— LY Det o cent. Pref. ' dé C2 6.8 O02 0.0 G4 68 9.Ó 9.0 9.0 O46 9.0 OS GD OD in) [ 
Urban can Bicokete Bu] Bu E 90 Ordinary, 8-30,007 ........ 6 .4 1188 7 1 
cg 8 per cent. Cumulative » Preference, | its (001-80,000 3 - i 5 


Electric uv 
Anglo- mitins, 5 per cent. Cum. Pref., 1-260,007 ..... 6 


8 6 per cent. Debenture Stock, 1888 .. 100 


- 51-5 
59 11/16-8 15/16 
140 143 


Auckland Elec. Trams., Ld., 5 p.c. Ist Mor. Deb. Stk., Red. 100 — 105.107 
Barcelona Tramways, Limited, Ord., 1 20, 000 oot „ neces 10 ee 12-124 
5 per cent. Cum. Pref, Shares, 1- 10, QUU eneen 10 4. 94-10 
5 per cent. Deb., Red., 1-600 .................... 100 99-102 
——— 4} per cent. Red. Deb. Stoc... l 100 .. 96-100 
Bath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 .. 13/16-15/16 
——— per cent. Cum. Pref. 1805 1-59, 38 cess 1 .. 15/16-1 1/16 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 03-111 x 
Blackpool and Fleetwood Tramroad ...........--- esns QU ma 134-134 
Brisbane Tramway Invest., Lim., Ord., ni 0000 5 = 14 
5 per cent. Cum. Prot., Nos. 1 75, 000 ........ 8 — IA 
per cent. Deb. Stk., Red., Por Certa. all pd. 100 91.98 
British ( Columbia Electric Railway Oo., Ord. Def. ........ 100 . 104-107 
— IU REOR. cccnvcvacscrsreensevecevesesesee mr " oo 100- 103 
— Non. Cum. 5 per cent. Pref. .................. = 10-104 
~ 44 per cent, 1st Mt, Doba., Nos. 1-6,250, ot £40 each 40 = 10510 po 
—— 4, per cent. Vancouver Power Deb... l Š 93-102 
British Electric Traction Ord. 1-500,000 & Y ,001-90,000 10 9.94 
——— 6 per cent, Om. Pf., 30,001-60,000 .... crees — 104.111 
—— Db per cent. taal . c» m AUD «a 0-122 xd 
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Amount 


Name, paid, Last price, 
£ £ 
Basa Ayres ani Belgrano Tram. Ord., 1-100, 000 8 a 33-4 
— A per cent. Om. FI., 1-40, 000 b da 5i 
— '! B’ 6 per ovat, Om. Pf.,1-27,500 2. 0. e ao ne no =o 58 of 
Prov. Oacb., all paid e seee8 e808 08 08 082884 88 88 00 P 103.106 
Bueuos Ayres Electuri» Trams., Ld., 2p Deb. Stk., Red. 100 .. 97-9 
Calcutta [rum ways, Limited, 1-102, S bee 94-8? 
44 per ceat. lst Deb. Stock, Red. ................ 100 .. 100-108 
Caps Biecoric Tram ways Nos. 1-480, 000 % ee. 1 en 13-18 
Oity of Birmingham Tramways, 6 percent. Oum. Pref... 5 .. 4j. 
i Hes cent. led Mortgage Deb, , 1-8, 000 (1917)... 109 .. 101-1 
Qolomuo Giectric Tramways and Lighting, percent. 18 
Mortgage 3 ana Libia d oua n 910 
Cork Gieotric Tram ways an 8 0o. =a . 
— — N Debentures ad 9.0 9.9 „ 26 68 66 GO m$ aD 100 ane 101-102 
Dabifa Uaited Cgam ways (1896), Ord., Nos. 1-60,000 —~. 10 154.144 
——— Y per cond. Pref., Nos. within 1-60,000 ...... 10 — 15,163 
—— $} per oead. Mort. Debs., 1-5,000, Red. 100 9497 
— * vee e "E Btock ee nd Lightit ee 85 [LEN Y) 100 T 108-11 
Tele ot Thauet Blectric Tramwaysan ng, r o. 
Cum. Peef., Nos. 30,001-60,000 * 6 9.9 ns ae „ 23-3 
-—— = 4 per cent, Debenture 8tock **99290099060020000€979^2 100 = 85. 
Kid Leemineter and District Lighting and Traction, Pref. 6 , 8.84 
Lair. Satved Trys.(1901),5 per cont, Cum. Pref. ...... 10 10.1 
— V por nent. let Mt. Db. Stock, Red. ............)00 .. 991 
Madras Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 101-103 
Metropolitan Elec. Trams., Ld. , Defd.,1,000,001-1,314,016. 1 13/32 15/32 
— - 5 percent. Cum. Pref.,500,001-1,000,000 ... .... 1 1-1 )/16 
—— — 44 percent. Deb. Stock, Red. .... ............. 100 107 
Milwaukee Glectric Rall and Light, 5 percent. 30-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ; 106-110 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 18110 
——— Sterling 44 per cent. Deb.. 1922, 601-2,000 ........ 100 103-105 
New Fanara) Traction, 6 per cent. Cum. Pref., I- 10.000 and 
M, z 5000 On 00900 99 „ ao no mo as „„ es 5 en 4-1} 


Amount 


Name. pald, Last x 

Oldham, Ashton, and Hyde Tramway, Ordinary —..... 10 12$ 

Perth lee, Tramways (W.A.)6 cent. 1 Mrb. Dob, Sk. 100 = 1051 8 

Potteries Slectric Traction, 20, 00 1-40, 00 1. 10 — — 9410, 

5 per cent. Oum. Pref., 1-80, aa deus da eu M = a 
4j per cent. Debenture Stock 2 100 108. 107 
South Lancashire Electrico Traction and Power Company 
£101,138 6 per cent. Preference ......=2- l 
— £597,170 44 percent. Debenture Stock. 100 p. 6. 100 po. 
Electrie Railways.— 
e. Deb stock (Pros. Zandt dert, tally pel. 0 — III; 
— | 8.0. VO . r] 0 = . 

Olby and South London, Consolidated Ordinary) 100 — 44-45 
— [T] 99 T) , on as me ap Qo ms (m as as ao at 100 = 118 
— 9 90 01 C = 116-118 

Liverpool Overhead, b per dent. Pre. ao m a — ` — 10.102 

Be 4 por cent. Mortgage Debentures, Bed. 1-1,700., — . 88.101 
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New Publications.—' The Telegraphists’ Guide,” by 
Jas. Bell and S. Wilson. (London: S. Rentell and Co. 2s.) 
The authors have compiled a treatise designed to meet the 
requirements of the Government telegraph service in regard 
to higher appointments. Students preparing for the 
examinations in telegraphy of the City and Guilds of 
London Institute, and of the Science and Art Department, 
will also find the book serviceable. 

International Fire Service Council. The Inter- 
national Fire Service Council, which was founded in 1900, 
and represents the interests of the world's various fire 
brigade and fire preventive societies, held its annual execu- 
tive meeting at Brussels on the 17th and 18th inst. Matters 
relating to fire-alarms were discussed at length, and a 
standing committee, comprising, among others, Chief Officer 
Meier (late of the Dutch Royal Engineers) and Chief Officer 
Reichel (of the Royal Technical College, Hanover), both 
authorities on the subject, has been formed. The council’s 
enquiry office at Luxemburg is now open, and technical 
questions can be addressed there through any of the three 
British societies represented on the council. Mr. Edwin O. 
Sachs represented the British Fire-Prevention Society at 
the conference. 

Royal Meteorological Society.—At the monthly 
meeting of this society Dr. H. R. Mill read a paper on the 
“Rate of Fall of Rain at Seathwaite.” This was a con- 
sideration of the records from a Negretti and Zambra self- 
recording rain-gauge during a period of 18 months. Sea- 
thwaite, which is in Borrowdale, Cumberland, is in almost 
the wettest spot of the British Isles, the average yearly 
rainfall being about 137in. Dr. Mill’s results seem to 
show that the rainfall at Seathwaite in an average year 
indicates a tendency to be greater during the hours of 
darkness than in daylight, that rather less than half the 
time during which rain is falling it continues without inter- 
mission for at least six hours at a time, and that rather 
more than half the total amount of rain is deposited in 
these long showers. 

Society of Arts.—Two illustrated lectures on The 
Uses of Electricity in Mines” are to be delivered before 
this society by Mr. H. W. Ravenshaw, the dates being 
May 15 and 22. The first lecture will deal with the 
following subjects: application of electricity and character 
of load; winding; hauling ; pumping; coal-cutting ; other 
uses underground ; surface requirements; generating 
stations ; cables and distribution ; lighting ; signals ; tele- 
phones; shot-firing. The second lecture will deal with 
different kinds of currents; precautions; enclosed motors; 
Home Office rules and cost, while typical and historical 
plants will be described. These lectures, which will no 
doubt prove both instructive and interesting, come at an 
opportune time, having regard to the regulations on this 
subject recently promulgated by the Home Office. We 
notice that the society’s conversazione will again be held at 
the Royal Botanic Gardens, Regent’s Park, on Tuesday, 
July 4, from 9 to 12 p.m. The programme will be announced 
in due course. 

Electric Lighting in New York.—The legislative 
investigation into the cost of gas and electric light in New 
York is proceeding, and the technical evidence is of general 
interest as showing the cost of electricity in that city. 
From the evidence which has appeared in our American 
contemporaries we gather that 74d. per unit is the 
rate charged for the first two hours. For the next 
two hours the rate falls to 3d, and further con- 
sumption is at the rate of Bid. per unit. It was 
shown that only 34 per cent. of the current is sold below 


74d. per unit. The average income per unit works out at 
613d. Public lighting is provided at 6d. per unit with 
certain exceptions. These exceptions are made when a con- 
siderable amount of power is used in addition to the 
lighting. The evidence given as to the cost of generation 
and supply is also of interest. These figures show that the 
average cost per unit sold at Manhattan and Bronx was 
1:83d. The total cost was 3'16d., and the average total 
cost for the last five years 5:99d. Taking the power con- 
sumption in with the lighting, the average income for the 
last year for energy supplied by these companies was 4:02d., 
and for the last five years 405d. We gather that the New 
York companies are paying good dividends, but that they 
are at the same time reducing the cost of electrical energy 
to their customers. 

Incorporated Municipal Electrical Association. 
The tenth annual convention of this organisation will be 
opened at Edinburgh on June 27. In the morning the 
presidential address will be delivered, after which there 
will be reading and discussion of papers. A visit will be 


paid to the electricity works in the afternoon, and in the 


evening there will be a reception by the Lord Provost. 
The party will proceed to Glasgow, and on the following 
day, June 28, the morning will be devoted to the reading 
and discussion of papers, the electricity and other works 
being visited in the afternoon. Returning to Edinburgh, more 
papers will be read and discussed on the morning of the 29th, 
and in the evening the annual dinner will take place. The 
conference will terminate with the annual general business 
meeting on the morning of the 30th. The subjects to be 
discussed include “ Load Factor—its effect upon an Elec- 
tricity Station,” “Street Lighting," Extensions to Out- 
lying Areas," Free Wiring and Supply on the Prepayment 
System," Allocation of Costs,” and The Supply of Elec- 
tricity in Industrial Areas, from a Municipal Point of View.” 
A detailed official programme will be issued in due course, 
and in the meantime all communications should be addressed 
to Mr. C. McArthur Butler, Staple Inn-buildings, Holborn, 
W.C. The North British Railway Hotel, Princes-street, 
Edinburgh, has been selected as the headquarters. 


Electrical Distribution in the States. — The 
Electrical World gives an interesting abstract of a report 
by the Massachusetts Board of Gas and Electric Light 
Commissioners for the year 1904. It seems from this that 
there were in that State 21 municipal electric light stations 
and 82 owned by companies. The proportion of municipal 
undertskings is thus very much lower than in this country. 
Of the 21 above mentioned three were only distributore, 
and bought their supply of electricity in bulk. Of tbe 
82 companies 56 operated electric light stations only, the 
others being interested in other commercial undertakings ss 
well. Of these 56 central stations one did not earn enough to 
meet expenses, and 26 others did not declare any dividend. 
The other 29 paid dividends ranging from 2 to 10 per 
cent. The financial results with the municipal central 
stations were even less satisfactory. Thus during the year 
the income of all the stations amounted to £47,368, and 
the expenditure to £64,379, leaving an apparent loss of 
£17,011. This, however, was without including interest 
on loans and depreciation, which would make the 
deficit almost 200 per cent. more. We gather from the 
report that the use of arc lighting is on the decrease in 
the districts in question, but that the increase in incan- 
descent lamps more than makes up for any falling off in 
this respect. It alsoappears from the report that municipal 
lighting is not spreading in Massachusetts. 

Platinum Resources of the United States.—The 
United States Geological Survey has decided to make an 
examination of the platinum resources of the Republic, the 
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demand for this metal having greatly increased. It is pro- 
posed to collect the heavy sands from all placer mines. in 
the United States where evidence of platinum has been 
found by preliminary tests. The samples thus obtained 
will be used in determining the best methods of extracting 
the various minerals which have economic value. It is 
considered that the separation and sale of useful minerals, 
such as magnetite, chromite, garnet, monazite, rutile, topas, 
‘zircon, gold, platinum, iridosmine, etc., may become a 
permanent and profitable industry. Asa preliminary step 
in this investigation, owners of placer deposits have been 
invited to transmit likely samples of their placer deposits 
to the Geological Survey. This material will be carefully 
examined, and the owners duly notified of the results. 
After an examination of these preliminary samples, experts 
will be sent to all localities where the tests give promise of 
‘platinum in profitable quantity. The expert will report on 
the size of the deposit and superintend the collection of 
representative samples for concentration. Concentration 
‘experiments will probably be carried out in connection with 
the exhibits of mining machinery at the Lewis and Clark 
Centennial at Portland, Ore, between June 1 and Oct. 15 
of this year. Platinum has been discovered in California, 
Oregon, Idaho, Montana, New York, North Carolina, 
Georgia, Pennsylvania, Wyoming, and Alaska, in the 
United States, and in Canada, Mexico, Central America, 
the West Indies, and South America. 

The Institution of Civil Engineers.—At the annual 
meeting of the Institution of Civil Engineers, held last 
week, Sir Guilford Molesworth, K.C.I E, president, in the 
chair, the result of the ballot for the election of officers was 
declared as follows: president—Sir Alexander Binnie; vice- 
presidenta—Dr. Alexander B. W. Kennedy, Mr. W. R. 
Galbraith, Mr. William Matthews, C.M.G., and Sir Leader 
Williams; other members of council — Colonel W. P. 
Anderson (Ottawa, Canada), Mr. C. Napier Bell, (Welling- 
ton, New Zealand), Mr. B. Hall Blytb, M.A. (Edinburgh), 
Mr. C. A. Brereton, Mr. R. Elliott-Cooper, Colonel R. E. B. 
Crompton, C.B., Mr. W. J. Cudworth (York), Dr. G. F. 
Deacon, Dr. F. Elgar, Mr. Maurice Fitzmaurice, C. M. G., 
Mr. R. A. Hadfield (Sheffield), Mr. G. H. Hill, Mr. C. W. 
Hodson, C. S. I., Mr. J. C. Inglis, Mr. G. R. Jebb, Sir William 
Thomas Lewis, Bart. (Aberdare), Mr. A. G. Lyster (Liver- 
pool), Sir Charles Metcalfe, Bart. (Cape Town), Sir Andrew 
Noble, Bart., K.C.B. (Newoastle-on-Tyne), the Hon. Charles 
A. Parsonr, C.B. (Wylam-on-Tyne), Mr. A Ross, Mr. A. 
Siemens, Mr. John Strain (Glasgow), Sir John I. Thorny- 
croft, Prof. W. C. Unwin, B.Sc., and Mr. A. F. Yarrow. 
The council have made the following awards for papers 
read and discussed before the institution during the past 
session : Te:ford gold medals to Lord Brassey, K.C.B., and 
Mr. C. S. R. Palmer; a George Stephenson gold medal to 
Mr. Lyonel E. Clark ; a Watt gold medal to Mr. J. F. C. 
Snell ; Telford premiums to Mesars. L. F. Vernon-Harcourt, 
M.A., R. W. Allen, and Wm. Marriott ; a Crampton prize 
to Mr. A. Wood-Hill, and the Manby premium to Mr. E. D. 
Pain. The presentation of these awards, together with 
those for papers which have not been subject to discussion, 
and will be announced later, will take place at the inaugural 
meeting of next session, 

Car Obstruction —We have instanced several cases 
from time to time in which trams have been obstructed 
more or less deliberately, but for sheer wilfulness it would 
be difficult to surpass the conduct of a baker's assistant 
who, as reported in our last week's issue, was summoned at 
the Spelthorne Petty Sessions. The defendant’s conception 
of the law appears to have been that it was quite permissible 
for him to delay any vehicle, provided he limited this form 
of pastime to 20 minutes. Our senators have accomplished 


by such change of pressure. 


some remarkable legislative feats at various times, but, 
notwithstanding Sam  Weller's historic declaration, we 
do not remember to have heard that the Statute 
Book contains any such asinine provision as would 
countenance deliberate obstruction. It appeared that the 
defendant habitually indulged in the practice of placing his 
van, while he was unloading goods, so that the wheels on 
one side projected over the tramline. On one occasion 
when an onlooker pulled the van off the rails after it had 
obstracted a car for eight minutes, the defendant delibe- 
rately replaced it on the line and further delayed the ear. 
Several witnesses testified to the fact that there was an 
ample margin between the kerb and the tramlines. The 
accused’s advocate endeavoured to draw a herring across 
the path by pleading that the company had agreed with 
the Teddington Urban District Council to widen the road 
and had failed to do so, but this side issue was promptly 
ruled out as irrelevant. After hearing all the evidence 
the Bench unanimously came to the conclusion that the 
defendant was acting with intent to cause annoyance, and 
inflicted fines totalling £5. At the same time it was 
intimated that a repetition of the offence would be visited 
with the maximum fine—which it would well merit—if, 
indeed, such conduct deserves the option of a fine. 


Electrical Activity in the Transvaal —The 
activity lately exhibited in electrical matters-in the Trans- 
vaal—for which country the Colonial Secretary has just 
promulgated a new Constitution—is likely to receive a 
further stimulus from the proposals of the Johannesburg 
and Krugersdorp Corporations. The former authority 
contemplates raising a loan of 24 millions, of which the 
tramway and lighting scheme is expected to absorb con 
siderably more than half. It appears that a portion of 
the new lighting plant has already been installed. The 
Corporation expects to be in a position to change over a 
large proportion of the present consumers in the inner area 
to 230 volts, and to connect up new consumers in October. 
For the outer ares alternating current will be supplied at a 
pressure of 200 volts. A limited supply will be available 
by about June. The Johannesburg Chamber of Trade 
recently considered the question of the alteration of pres- 
sure, and finally referred the matter to committee with an 
instruction to ask the Corporation for s reduction in cost 
corresponding to the increased expenditure involved 
The Town Council of 
likewise propounded an electric 
lighting scheme, though naturally of a much less 
ambitious character, the cost being estimated at 
£16,000. We notice from the report of Lord Milner’s 
valedictory speech that the late High Commissioner, in 
vindicating the Transvaal from the charge of stagnation 
since the war, took occasion to congratulate engineer and 
electrician upon the progress made during that period in 
railway and telegraph construction. His Lordship said: 
"In these last two or three years we have constructed— 
I am now speaking of both the Transvaal and the Orange 
River Colony, which for railway purposes are happily one 
State—275 miles of railway. We are constructing. 311 
more. We have provided for 488 miles in addition—that 
is, upwards of 1,000 miles of line together. To look at 
the Transvaal alone, we have spent over £300,000 upon 
the repair and improvement of our telegraphs and telephones. 
I do not know whether it is due to that, but, at any rate 
in this year the service under the Postmaster-General will 
for the first time in its history show a surplus." With 
competition so keen in the home market, the need of finding 
an outlet abroad is constantly asserting itself, and manufac- 
turers will act advisedly in keeping our South African 
Colonies well in mind, 


Krugersdorp has 
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Magnetic Clutch.—A series of 12 patents, containing 
numerous claims, has been granted in the United States to 
Mr. H H Catler in connection with a form of magnetic 
clatch and numerous applications of same. The distinguish- 
ing feature of the clutch consists of the means employed 
for controlling the accelerating torque so as to eliminate 
tbe undesirable jerk usually associated with magnetic 
clutches. The accompanying illustration, which we repro- 
dace from the Electrical World of New York, shows a 
front view of the magnet member of the clutch, When 
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General. In a resolution passed by the meeting it is 
stated that the Bradford Committee, which the Postmaster- 
General only consented to appoint after years of agitation, 
was composed of expert and impartial business men, who 
thoroughly investigated the question, and that the con- 
cessions now made are inadequate. There is no doubt that, 


as Lord Stanley bas frequently stated, the Bradford Com- 
mittee exceeded the terms of the reference, which has com: 


plicated the position. It was pretty generally acknowledged 


that the conditions of service stood in need of considerable 


the magnet is energised the triangular pieces become of 
one polarity, while the radially.extending pieces are of 
the opposite polarity, the spaces between the poles being 
filled with non-magnetic Bibbitt metal. The dotted lines 
indicate the location of, the magnetising coil, which is 
surrounded completely with metal, which protects it from 
mechanical injury and from any detrimental effect due to 
oil employed for lubricating purposes. The Babbitt metal 
affords, with the polar faces, a continuous frictional surface 
against which the armature bears. The magnet member is 
thus so constructed that the energising winding is entirely 
surrounded by iron. The large inductance of the winding 
ensures that when tbe circuit is closed to a source 
of current, the current will rise gradually to its final 
value without giving to the driven member that 
sudden acceleration which has been the cause of serious 
objections to magnetic clutches of the ordinary type. 


amelioration, and perhaps the improvements proposed by 
the committee were not excessive, but they represented a 
substantial addition to the annual expenditure, and cor- 
fronted Lord Stanley with the problem of doiog justice to 
the staff and to the public at the same time. The cor- 
cessions announced by his lordship appear to bring the 
conditions of service up to the average of those obtaining 
in other fields of an analogous character, and entail an 
increased expenditure of £224,000 for the firat year and 
over £370,000 for subsequent years. There is doubtless 
room for further improvement, but it is to be hoped that 
tho employés will not be too exacting in their demands. 
The Postmaster-General has also had his attention engaged 
by the National Telephone Company's staff, a deputation 
from which interviewed him last week with reference to 
their status on the transfer of the company's undertaking 
being completed. The deputation urged that the whole of 
the present telephone staff and operators should be taker. 
over bodily by tbe Post Office when the transfer takes 
place, and submitted that under the present agreement for 
the transfer all members of the staff receiving a salary 
of £100 yearly and upwards and who had con- 
tributed 24 per cent. of their salaries to the pension 
fund with a view to making provision for their 
old age, would be deprived of this advantage. In 
the course of an informal discussion, the Postmaster- 
General intimated that, although he could not promise 
any particular individual that he would be taken on the 
General Post Office staff, ke could safely promise that the 
telephone staff collectively would be employed under the 


new conditions. 


The inventor proposes to utilise both the torque due 
to friction and that due to eddy currents in the armature 
structure when there is motion between the two members 
of the clutch. Fora certain magnetising force the frictional 
torque is practically constant during the period of accelora- 
tion, while the torque due to cddy currents uniformly 
decreases with increass of speed. By variation of the 
magnetising force any torque may be obtained at any 
speed up to full synchronism. The subdivision of the 
maguet into a large number of individual circuits aids in 
causing a rapid disapp:arance of the residual magnetism 
in the armature member when the magnetising force is 
removed, and thus allows the clutch to be released prac- 
tically instantaneously. The more prominent applications 
of the clatch are for starting syncbronous motors, throwing 
doads gradually upon motors, and for the operation of 
electric vehicles. When applied to an alternating-current 
motor the inventor would use a rectifier of either the 
aluminium or mercury vapour type for supplying direct 
-current to the magnetising coil of the clutch. 


Post Office Employes.—The scheme of improved 


conditions of service prepared by Lord Stanley for the 
benefit of Post Offise employés was discussed at the 


annual conference of the United Kingdom Postal Clerks 


Association. It is pretty evident that the staff still hope 


to secure the full concessions recommended by the Bradford 
Committee, and general dissatisfaction was expressed at 


the revised rates of pay proposed by the Postmaster- 


! atokers. 


As to pensions, Lord Stanley explained 
that the Government pensions could not commence until 


the telephone employés bad actually joined the Post Office 
service, but those telephone employé: taken over would not 


have to wait 10 years before the pension started, as was 
the case when tho presont Post Office omployés enterod the 
service. 


Electricity in Coal Mines.—The Electrical [eview of 
New York publishes a description of the Hampton central 
power station, which has now been at work for two years 
supplying current to eight collieries in the vicinity of 
Scranton. The generating station is located near one of 
the collieries, from which its coal supply is drawn. The 
prime movere are Curtis turbines, of which four of 500 h. p. 
each have beon installed. These run at 1,800 revolutions 
per minute, with steam at a pressure of 150lb. per square 
inch superheated 200deg. F. The alternators, which 
aro directly driven from these turbines, are of tbe 
three-phase 60-cycle type, wound for 230 volts. The 
energy is transmitted at this voltage to all but one colliery, 
in the supply of which a higher voltage is needed, and 
step-up and step-down traneformers are used. We do not 
need to givo a description of the turbines, as they have 
already been illustrated in our colamns. The interesting 
feature is that the power required for these eight collieries 
is all taken from the one generating station. The boiler- 
house equipment is of a thoroughly up-to-date character, 
with 15 Babcock and Wilcox boilers with mechanics 
The ashes are removed in a novel way, being 
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flushed from the ashpits with water, and the mixture is forced 
through a borehole into the mine. An interesting use of 
electricity in the immediate neighbourhood of the power- 
house will be a water hoist, now nearly completed, which 
requires an 800-h.p. motor to drive it. This water hoist is 
located about 500ft. from the power station, where a shaft 
460ft. deep has been driven into the mines. The bottom 
of this shaft will drain all the mines in the immediate 
vicinity. Water will be hoisted from this shaft by means 
of two buckets suspended from a hoist tower over the 
shaft. Around the base of the tower has been built a 
concrete basin, into which the buckets will be emptied. 
The water will be piped from this basin to the boiler and 
turbine station, where such of it as is needed for condensing 
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F shows the concave bottom of the water-tank; G is a 
removable plate with a watertight gasket ; H H are stuffing 
boxes; I I are extra-insulated rubber wires supplying 
eurrent to the electrodes; and J is a lin. pipe through 
which cold water is supplied to the tank. The particular 
form of apparatus described has been in service by the 
inventor's company for three years, and is still in operation. 
While its maximum current consumption when both tanks 
are filled with cold water is about 5 kw., this gradually 
decreases as the temperature of the water rises until it 
reaches a minimum of 2; kw. No material electrolysis of 
the electrodes has occurred in the three years. A small valve 
is located at the hot-water outlet for the purpose of passing 
trapped air from the inner tank, or blowing steam from it, 


and other purposes will be utilised. The remainder will | so as to hasten the heating of the water in the outer tank 


be carried on down the hill, and discharged into the 
Lackawanna River. The hoist tower is 93[t. from the 
base to the centre of the sheave at the top. It is built of 
structural steel, roughly in the shape of an A. From 
the tower are suspended two buckets 6ft. in diameter 
and 19ft. 6in. deep. The capacity of each bucket is 
17 tons of water. In the bottom of the bucket are located 
two lift gates with an area practically equal to the cross- 
section of the bucket. These gates are lifted automatically 
when the bucket reaches the top, and the water is dis- 
charged through the bottom into a spout fitted below the 
bucket, and which deflects it to either side of the shaft. 
Each bucket makes a complete round trip in one minute 
and 55 seconde, the total lift being 555ft. The buckets 
are raised and lowered by means of an 800-h.p. induction 
motor running at a constant speed of 400 revolutions per 
minute, driving a pair of drums on which the cables from 
the buckets are wound. These drums are conical, in order 
to obtain a slow starting speed. The two diameters of the 
drum are 16ft. and 10ft. 
to the drums, and motion is transmitted to the latter 
through a friction clutch and bevel gearing. Band brakes 
are placed at a number of different points, in order to make a 
quick stop if necessary. A good deal of the current used in 
connection with these collierles is converted from three- 
phase into direct current by means of rotary converters. 
The distance of the outlying collieries from the power- 
house ranges from two to four miles. In the different 
mines are installed 21 electrically operated hoists, worked 
by 28 motors with a total capacity of 1,915 b.p. There 
are 23 motor-driven pumps, the motors having a capacity 
of 1,571 h.p. In addition to this machinery there are 
installed 24 other motors for miscellaneous uses, having & 
total capacity of 318 h.p. 


Automatic Electric Water Heater.—An electric 
water heater possessing the great advantage of being 
entirely automatic has been devised by Mr. A. C. 
Pratt, of the Missouri River Power Company, and is 
described in the Journal of Electricity, Power, and Gas of 
San Francisco. Its construction is based on the principle 
of a water rheostat operated under an inverted tank, all 
being enclosed in an outer tank. The inner tank contains 
the electrodes, E E, shown in the accompanying diagram. 
These electrodes, which are 14in. apart, are subjected to a 
500-volt 60-cycle alternating current. Any steam formed 
by the heating of the water rises within the inner can, and 
as its pressure increases it drives the water downwards, and 
consequently off the electrodes. This automatically con- 
trols the current consumption, and keeps the tank nearly 
full of steam, which in turn maintains the temperature of 
the water in the water-tank at a point near to boiling. The 
hot-water outlet, consisting of a lin. pipe, is shown in the 
diagram as A; B is the air and steam vent pipe and valve ; 
C is a 15-gallon galvanised iron tank ; D is the steam-tank; 


The motor is set at right angles. 
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when an extra amount of hot water is needed quickly. The 
steam-tank and electrode are mounted on the bottom plate 
of the outer tank, to which they are attached by cap screws, 
It is desirable that the tank should be insulated, and that 
its inlet and outlet pipes should consist of rubber hose, to 
prevent the grounding of the current supply. 

Water Power in Upper Italy.—A recent communi- 
cation by Mr. Semenza before the Society of Civil Engi- 
neers of France on the above subject gives a résumé of the 
water power used in Upper Italy, and that which has sti! 
to be harnessed. The paper commences with some meteoro- 
logical information as to the rainfall in the district in 
question, and also as to the general character of that part 
of the country. Practically all the water from the high- 
lying lands in the North of Italy finds its way eventually 
into the River Po. The author showed how by the ancient 
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use of the water for irrigation and navigation the country 
had been prepared for its utilisation with more modern 
plant. The water power is the more valuable because 
Italy is almost without any combustible mineral. The 
Italian legislation for the transmission of electrical energy 
has co-operated with the above two conditions in the 
development of the industry. In order to facilitate the 
construction of water-power installations for the transmis- 
sion of energy, a law has made it obligatory upon land- 
owners to grant wayleaves over their property for the 
wires. Mr. Semenza gave a short history of the earlier 
electrical installations, and spoke of the one at Genoa as 
having been the first of considerable importance. It is, 
however, since the success of the Paderno installation that 
large water-power plants have begun to be constructed in 
Upper Italy. He then proceeded to describe the important 
installations which have been developed by different under- 
takers to serve the townof Tarin. The water-power plants 
from which Milan and Monza are supplied were also 
‘described. These installations are remarkable for their 
size and completeness, and for the way in which the trans- 
mission lines are constructed. The author insisted on the 
importance of having iron supporta for the line, and claimed 
that by these means the first cost was also reduced. One 
of the most interesting installations described was that of 
the Societa Lombarda, which distributes about 25,000 h.p. 
in a zone of some 550 square miles. In this zone there are 
no towns of importance, but the district is highly industrial. 
He then described the worke which exist and those 
which are now under construction for the supply of the 
town of Genoa. In one of these the salient feature 
is that there are large reservoirs on one side of a 
mountain while the water-power plant is on the other. 
The water is led from one side to the other by tunnels. 
Amongst the large works there is also that of Venice, by 
which power is transmitted at 30,000 volts over a distance 
of 56 miles. The author then briefly described the equip- 
ments designed for the supply of small towns, or of 
factories and workshops. Only approximate figures as to 
the cost of supply and the charge for power were given, 
owing to limitations of time and space, but the author 
showed the effect of these schemes on the industries of 
the country. The development of these industries has 
during the past few years been very marked. His estimate 
of the total horse-power involved in such installations 
was 160,000, and that of the annual increase about 17,000. 
He considered that water power was likely to supersede the 
steam-engine in a large number of cases, and to permit of 
the development of existing industries and the creation of 
others. The author’s conclusions as to the water power 
atill available in the highlands of Italy for electrical trans- 
mission point to a large demand for electrical machinery in 
the near future. 


Single-Phase Locomotives —The Oerlikon Company 
has developed two types of single-phase alternating-current 
locomotives, with which extensive tests are to be carried 
out. The first of these has already entered upon regular 
service on the company’s Seebach-Wettingen line. It was 
designed two years ago, at a time when there was still 
considerable scepticism regarding the feasibility of alter- 
nating-carrent single-phase traction, and the design was 
therefore based on the retention of direct-current motors 
for propelling the locomotive, and a means of converting 
the alternating current into direct current. The equipment 
of this locomotive includes a single-phase induction motor, 
with a speed of about 980 revolutions per minute when 
supplied with single-phase alternating current of 14,000 volts 
at a frequency of 50 cycles per second. This motor serves for 
driving afour-pole direct-current generator of 400-kw. rating, 


to which it is direct-coupled. The rotor has a short-cirouit 
“cage” winding, and the stator has two windings—one 
designed for a potential difference of 14,000 to 16,000 volts 
and one of 700 volts. The second of these was provided 
in case it should be found desirable to use a low-potential 
third-rail line at the station or in the switch yards, instead 
of the overhead system. The high-potential winding, 
despite the severe strains to which it is subject, has not 
exhibited the slightest defect. The efficiency of the motor 
is about 94 per cent., with a power factor of about 89 per 
cent. at full load. The dynamo is designed for a full load 
current of 650 amperes and a voltage which can be varied 
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between zero and 600 volts. There is a 6-kw. motor- 
generator set, which normally serves for the excitation of 
the fields of the large generator, but can be employed to 
restore the speed of the large set should the latter 
chance to get “out of step." The second locomo- 
tive will be equipped with two 200-h.p. single-phase 
alternating-current motors, which can be operated under 
varying conditions, though designed more especially as 
alternating-current series motors for a voltage of 15,000 
at a frequency of 15 periods per second. They are eight- 
poled motors, with inter-poles for the compensated winding, 
and are designed for maximum speeds ranging between 
650 and 1,000 revolutions per minute, The results of tests 
with these motors are shown in the accompanying diagrams, 
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which we reproduce from the Street Railway Journal. The 
power factor is 94 per cent. at 650 revolutions per minute, 
and 97 per cent. at 1,000 revolutions per minute for all 
loads when the frequency is 15 periods per second, and it 
is 87 per cent. and 93 per cent. respectively with a frequency 
of 25 periods per second. In the first diagram the motor 
is run with a constant current of 600 amperes, with a 
frequency of 15 cycles. In the second diagram the motor 
is run at a constant speed of 650 revolutions per minute, 
with the same frequency. The motor was also tested for 
direct current work, and gave highly satisfactory results. 
In order to make the forthcoming tests as comprehensive 
as possible, the company propose to include an alternating- 
current motor of similar design to the above, but suitable 
for a higher frequency. " 
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THE ELECTRIFICATION OF GOODS WAREHOUSES 
ON THE LANCASHIRE AND YORKSHIRE RAILWAY. 
BY VERAX. | 


Within the last decade & change has taken place in the 
5 of the Lancashire and Yorkshire Railway, and a 

istinct improvement, correlatively, is noticeable in the com- 
pany’s method of working. The solution to the problems 
of (a) “ quick dispatch of traffic between different towns 
and (5) “the speedy liberation of wagons at the point of 
destination,” bas been found in a system whereby thousands 
of tons of merchandise are conveyed to and fro with the 
regularity of clockwork. Nowhere is the transformation 
more apparent than in the goods department, and the 
reason is, perhaps, not far to seek. Nowadays tho 
travelling public are familiar with the sight of 
goods trains comprising 70 or 80 loaded wagons coupled 
to a powerful engine and safeguarded in the rear by 
rake vans; such trains afford striking 


two massive b 
contrast to those of bygone years. At various points 


necessity. The Lancashire and Yorkshire Railway ipsus A 
recognises that electrical energy applied to their g 
warehouses and cotton sheds produces the best results. 
Hence the followiog brief survey describing what has been 
done in the direction named should be of interest to those 
enterprising manufacturers in a lees pretentious line of 
business. It must, however, be clearly understood that the 
particulars following dein but a small percentage of 
stations more or less under electrification. 
BRADFORD. 

As might be expected at an important centre of industry 
like Bradford, the goods station is electrically equipped 
with machinery of modern design. Prior to the year 1899 
an ordinary mechanical outfit was the vogue, but the date 
named will be memorable in the annals of English history 
as the outbreak of hostilities in South Africa, and as such 
an event would presumably result in large army contracts 
for clothing and woollen goods generally, the railway com- 
pany foresaw the prudence of better facilities to cope with 
the changed condition of affairs. An order was, there- 
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Fic. 1.—Crompton Sirgle-Rail Walking Electric Cranes at the Bradford Depot of the L. Y. R. 


on the railway refuge sidings and loop lines are laid 

el to the main track, it being the duty of signalmen 
to divert and shelter these long freight trains whenever the 
electric bell gives warning of a passenger train approaching 
in the rear. Immedlately after the block section becomes 
clear ahead, the refuge siding signal is lowered, and the 
freight train re-enters the main line, continuing its journey 
with a minimum of inconvenience and delay. In spite of 
adverse criticism, intelligent observers have not been slow 
to realise that long trains mean fewer trains, and that 
wagons loaded to their full capacity tend towards a 
diminution of rolling stock; consequently every mile 
saved is money saved, and the measure of success attendant 
on these efforts is the measure of general efficiency. 

It is to the question of (ö), spsedily liberating and 
loading wagons, that we desire to confine our observations, 
It should not require elaboration on our part to convince 
the readers of the Electrical Engineer that it is not sufficient 
merely for the various termini to be ataffed with men who 
understand their work, but what is of equal or greater 
importance, a complement of up-to-date machinery, capable 
of dealing promptly with goods on arrival, is an imperative 


fore, placed with a Manchester firm for three electric 
travelling cranes, which were quickly got in working 
order. Esch crane travels along parallel spans tbe entire 
length of the old warehouse. Built to carry a load cf 
15owt. each, the lateral and longitudinal movements are 
quickly performed. Electrical energy is supplied along 
bare conductors and collected by means of ganmetal shoes. 
These crangs rendered good service and served to demon- 
strate the advantages of electric traction, so that in 1902 
when the new Bridge street warehouse—fronting the Great 
Northern Victoria Hotel—was finished it was not surprisiog 
to fiad that complete electrification had been decided upon. 
Electric light was inatalled throughout. The lamps used 
were either incandescent, open arc, ordinary enclosed, or 
twin-carbon enclosed type, and the respective position of 
Ten was suggested from a glanoe at the geography of 
the place. 

Twenty four walking" cranes were built by Messrs. 
Crompton, Limited, three in tbe basement aud seven on 
each of the three floors. The working load is 15cwt., and 
the travelling speed 150ft. per minute. A 10-h.p. motor 
running at 700 revolutions per minute with maguetic hrake 
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on the motor spindle controls the lifting motion. The 
slewing movements are actuated by a 2-b.h.p. motor, 
and the magnetic brake connected thereto is arranged to 
come into operation when tbe circuit is broken. Current 
from the mains is connected by gunmetal shoes along two 
bare copper wires strained inside the top guide channel. 
On the driver's platform a combination three-motor con- 
troller is fixed for starting, stopping, and reversing any of 
the three motors. A double-pole switch and fuse is also 
provided for isolating each crane. The driver's cage is 
fixed on the pillar of the crane and works with it, so that 
the driver and the jib head are always in the same relative 
ne A general view of these cranes is shown in 
ig. 1. 

An electric lift was requisitioned about thie time from 
the last-named firm for the conveyance of small goods 
packages between the basement and top floor or inter. 
mediste rooms ; packages such as would be too heavy for 
a workman to carry up a flight of steps, yet too light to 
be dealt with efficiently by the main electric hoist. On the 
occasion of our last visit, immense quantities of wool were 
being hauled from different sections of the new warebouse 
to freighters’ lorries in the atreet below, suitably designed 
motors being used in connection therewith. All the 
machinery is maintained in good working order; indeed, 


the only serious stoppage occurred in December last, when 
the Corporation mains unfortunately took fire at various 
parts of the city. Possibly the railway officials derived 
some consolation from the thought that other firms were in 
a similar predicament. 
Moses GATE 

This station is on the main line between Manchester 
and Bolton, the goods warehouse being fitted up for the 
reception of Egyptian cotton and other commodities. Goods 
may be transferred direct from railway wagon to carter's 
dray if required, but when large consignments arrive it 
frequently happens tbat mill owners, etc., through lack of 
accommcdation at their respective depótse, are not in a 
position to receive the whole of their goods at once ; con- 
sequently the railway company proceed to hoist what 
remains of the consignment to the second or third storey 
of the warehouse before mentioned. The mechanical 
power necessary in operations of this kind was formerly 
obtained from a small engine and boiler situate in a baild- 
ing near the "enquiry " cffice, but when the Farnworth 
Urban District Council commenced running electric care, 
arrangements were made for a supply of electrical energy 
on the usual day-load motor terms. A paper-insulated 
armoured cable was laid from the District Council's meter 
box to the top storey of the warehouse, and connected 
through tbe usual fuses, switches, and rbeostat to 
& multipolar shunt-wound motor. This machine was 
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Fia 2.—Electric Capstan at Halliwell. 


designed and built at the chief locomotive works, 
Horwich. As soon as the substitation was complete 
a vertical shaft 60ft. long, together with pulleys, cranks, 
and bevelled wheels, were scrapped, and the engine 
and boiler loaded in a wagon. The engine-man was no 
longer required, and his services have been more usefull 
employed elsewhere. Moreover, the valuable space which 
the power plant occupied was soon put to better use ; after 
the walls were beautified, a National telephone was con- 
nected, and the room fitted with desk accommodation for a 
staff of clerks who are now busily engaged therein. 


HALLIWELL. 


As many of our Lancashire readers are aware, Halliwell 
is a populous district within the borough of Bolton. 
Except at the outskirt, it cannot boast of mauy verdant 
fields, still less of luxariant foliage, but its cotton mills 
and ironworks provide employment for thousands of willing 
hands. Railway companies, as a rule, are not slow to 
discern in what direction business lies, and the goods 
station at Halliwell is a fair embodiment of that proposi- 
tion. A large tract of land was acquired in this district 
many years ago, the total area exceeding the actual require- 
ments at the time. Within recent years, however, a 
development of business has taken place necessitating an 
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additional warehouse, which has been erected on the spare 
ground referred to. Instead of enlarging the existing 
steam plant, it was resolved to equip this new building 
with the latest type of electrical machinery and obtain 
current from the Bolton Corporation electric supply system. 
The pavement was ascordingly dotted about with electric 
capstans, and by the time these were connected to the 
power mains two overhead electric travelling cranes had 
been erected and finished. Before the work of electrification 
could be considered complete, arc lights were needed to 
illuminate the warehouse and goods yard; hente 20 open- 
type lamps with automatic cut-outs and compensating 
resistances, were duly installed—five in series on a 230 volt 
circuit. 

A brief description of the capstans and cranes, both of 
which work at a pressure of 460 volts, will perhaps be 
opportune. There are 11 capstans in all, designed and 
manufactured by the railway company. These appliances 
resemble in general configuration a capstan on board ship; 
the latter, however, is mechanically driven, while tho former 
are electrically operated. An 18 b.h.p. series-wound motor 
is fixed below pavement level, the armature sbaft being 
geared to the capstan bell. Ball thrust bearirgs are pro- 
vided, and these, together with the worm gearing, are 
immersed in an oil bath, compact and out of sight. By 
the aid of a stout rope lashed several times rouad the 
capstan bell and hooked to a distant truck, it is only 
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necessary to depress a pedal, when current is 
the motor and the capstan commences to revolve. 


wagons are thus drawn into this new shed and hauled out | ment being the distinguishing feature. 
The photograph reproduced (Fig. 2) | firm was Mesars. Crompton, Limited, London. 


again when empty. 
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supplied to | cranes, depicted in Fig. 3, lift 500 t. each, and get through 
Loaded | an immense amount of work per day, rapidity of move- 
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was taken under actual working conditions, but a critical 
eye will detect the brakes momentarily pinned down to 


secure a taut rope. 


With reference to the overhead electric cranes, we should 
explain that 30ft. above loading stage two railway lines 
were laid longitudinally, one on either side the warehouse 
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Fic, 3. —Electric Travelling Cranes in operation at Halliwell Goods Warehouse. 
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PRESTON. 

For a longer time than we have data to tabulate, the 
famous old town of Preston has had two keen competitors 
for the bulk of its traffic—viz, the London and North- 
Western and the Lancashire and Yorkshire Railways 
respectively. With the commencement of the present year, 


FIG. 5A.— Details of Driver's Cage of the Halliwell Cranes. 


wall. It is along these metals that the cranes travel. The 
span is a much longer one than those at Bradford—namely, 
75ft. 6in., the longest, we believe, of any span traversed 
by anelectric crane—and it has been necessary to make the 
end carriages proportionally stronger to carry the latticed 
ironwork structure with the usual margin of safety. These 


however, business rivalry ceases, a reciprocal arrangement 
having been entered into for a period of 50 years, with 
advantage, we are assured, to the general public. Never- 
theless, a cursory glance at what the last-named company 
has done at their warehouse on the East Lancashire side, 
previous to the above agreement, may not be without 
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interest at the present juncture. In short, the time had 
arrived when the old steam plant should either be 
thoroughly overhauled or scrapped. The latter was 
decided upon, and in lieu thereof one of Messrs. Mather 
and Platts shunt-wound motors was installed in 
the topmost storey, together with an automatic 
rheostat of Messrs. Sturtevant’s design. The 
function of this motor is limited to “jigger” work 
admittedly a rather ambiguous term, but sufficiently 
comprehensive amongst railway men. A bale of cotton 
has sometimes to be raised through four or five trap doors 
to a height of 100ft., and the “jigger” motor supplies the 
wer, electrical energy being served from the Preston 
ectric Supply Company. 


Anovel feature in connection with the starting resistance is 
the presence of a number of eight-ampere tumbler switches 
ien in parallel, one fixed near each trap door (Fig. 4). 

e motor can be started from any of the tumbler switches, 
and not until all these have been turned to “stor” will 
the motor cease running. There would be an objectionable 
waste of time and electrical energy were it necessary to 
stop and start the motor always at the top floor, and this 
is obviated in the manner explained, whilst the electrical 
connections are shown diagrammatically in Fig. 5. 
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Fic, 5.—Diagram of Connections. 


Many of the foregoing items may be regarded by some 
as minor detail in railway management, but it should not 
be overlooked that close attention to detail is an important 
factor in the art of success. 
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THE LAHMEYER OIL TESTER. 
BY H, E. HODGSON. 


In large factories and power plants where there is always 
& large quantity of machinery continuously in operation, it 
is very necessary to use the highest grade of lubricants 
obtainable. And as the lubricants often constitute a con- 
siderable portion of the working expenses, it is very desir- 
able before purchasing a quantity to thoroughly test the 
various oils in order to determine the right kind of oil to 
use in a particular piece of apparatus, as well as to be able 
to ascertain whether subsequent shipments come up to the 
original standard. A compact nadie for testing lubri- 
cants is that made by the Lahmeyer Electrical Company 
(Elektricitits Aktien-Gesellschaft of Frankfort). In this 


machine, which is shown in section in Figs. 1 and 2, the 
bearing in which the lubricant is tested is situated between 
two flywheels, F F (shown in Fig. 2), which is an outline 
drawing of the commercial form of the apparatus, the 
weight of the wheels producing the ordinary pressure on 
the bearing, which in this apparatus is about 44lb. per 
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Fia. 1.—Section through Axis of Oil Tester. 


square inch.“ The bearing pedestal forms the oil reservoir, 
into which dips a lubricating ring, by which a constant 
stream of oil is fed into the bearing. The bearing brasses 
are all in one piece in order that a constant mean thickness 
of lubricant can be maintained at all loads; it having been 
found that with divided brasses the mean thickness of the 
lubricant decreases with the load, causing an increase in 
the frictional resistance. 

The apparatus is designed to be driven by an electric 
motor, by mechanical means, or by hand. Probably the 
most convenient method of driving is by means of a 
variable-speed continuous-current motor, which is the 
method shown in Figs. 3 and 4. The motor, which has an 


Fia, 2. —Section at Right-angles to Axis. 


output of } h. p. at 100 volts and 1,800 revolutions per 
minute, is mounted on a common base-plate with the oil- : 
testing machine, and drives the latter by means of the dowel 


clutch, G (Figs. 1 and 2). The starting and regulating 
M MS ↄ uL uL 00 


* The makers also supply auxiliary flywheels, a pair of which are 
shown in position in Fig. 7, by meana of which the preseure on the 
bearing can be increased about 70 per cent. 
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resistances, which are placed in the base-plate immediately 
underneath the motor, are connected to the switch, S, as 
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clutch plate, G, from the wheels. After A is lifted and the. 
clutch disengaged from the wheels, the catch-pin should be. 


shown in the diagram of connections (Fig. 5). From this | allowed to regain its original position, and in so doing 
it will be seen that the first four stops constitute the start- | compels a fork, T, to descend astride the spindle into a. 


ing resistance proper, while the remaining stops are for 
speeding up the motor by putting resistance in the field, 
thus obtaining a considerable range of speed. When the 


Fie. 3, 


clutch plate, G, is moved away from the wheels, the dowels 
come out of their respective recesses, and the motor is 
entirely separated from the wheels, The separation is 
effected in the following manner: The motor spindle has a 
certain amount of end play, and the armature is compelled, 
when the clutch, G, is in gear with the wheels, to run 
slightly out of its central position by means of a hardened 
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set screw, B (Fig. 6), in the end of the hinged arm, 
D, the arm being held in position by the catch-pin, H. 
Now, when an armature is displaced in the direction 
of its axis from its magnetic central position, the 
fiald magnets try to pull it back again. Hence when 
the arm, D, is released from its vertical position, by 
lifting the catch-pin, H, the armature automatically 
restores itself to its central position and withdraws the 


circumferential groove, J, cut in it for the purpose, thus 
holding the motor spindle in its central position and main- 
taining the clutch free from the wheels. To couple up 
again, which must be done after the wheels have come to 
rest, simply press in the set screw, B, while the wheels are 
turned gently by hand until the dowels fall into their 
respective recesses. The catch-pio, H, then holds the arm, 
D, in position until the clutch is again disengaged by 
lifting A. 

When an alternating-current motor is used to drive the 
wheels, as shown in Fig. 7, a separate starting resistance is 
employed, and the uncoupling mechanism is of slightly 
different construction. A dowel clutch is still employed for 
transmitting the power to the wheels, but in this case it is 
held in position by a lever shown in Fig. 7, and is with- 
drawn by means of a spring which is brought into action 
by depressing the lever. A mechanically-driven apparatus 


ec 


Id. 5. —Diagram of Connections ELM EDI Speed 


Continuous - Current Motor. 


is shown in Fig. 8, from which it will be seen that the 
machine proper is of exactly similar construction to the 
one just described. In the type where hand driving is 
resorted to, two small reduction gear spindles are arranged 
80 as to obtain a speed of from 1,500 to 1,700 revolutions 
per minute at the flywheel spindle. 

For measuring or testing the quality of an oil, the 
so-called running-down system is employed, which consists 
in running the flywheels up to speed, uncoupling, and 
allowing them to run down to rest, their kinetic energy 
being dissipated in overcoming the frictional resistance of 
the lubricant. In the ordinary way, to compare two oils it 
is only necessary, as will be seen latter, to note the time 
taken with each oil for the flywheels to come to rest from 
a certain speed. For the purpose of measuring the speed 
the makers supply a special form of speed counter (Fig. 4), 
which can be connected to the end of the spindle by means 
of a suitable coupling. This counter has two hands likea . 
watch, the long one indicating tens and the short one the 
hundreds, and is furnished with a small knob at the side 
which serves to rapidly adjust the hands to zero. The 
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counter is used in the following manner: After the wheels 
have been run up to speed, the counter is connected up and 
the number of revolutions made in a known interval of 
time observed, the second reading of the counter being 
taken with it in motion. The counter is then disconnected, 
the motor uncoupled, and the wheels allowed to ran down. 
Where the tester is used for scientific purposes, besides 
knowing the time of running down, the actual shape of the 
running.down curve is usually required, which necessitates 
the speed being observed several times while the wheels 
are running down. 


14 


i 
L 


; 
Wes o" " 
y 


m 2 T . ^ 
Tw V4 = I " M 
E * s$ 
— * - i 
. j 
| “ d 


E 


* 


^ r 3 
7 - ^ 


FIG. 6.— Oil Tester coupled to Continuous-Current Motor, 
showing Speed Counter. 


To obtain the whole curve in one run with the ordinary 
counter, the latter must be connected up during the whole 
time that the flywheels are running down, which will intro- 
duce considerable error. Of course, the curve could be 
obtained by taking a series of runs with different initial 
speeds, the speed in each case being measured before 
uncoupling, as described above. But besides making the 
taking of a single curve a long and tedious operation, the 
method tends to introduce irregularities due to varying 
conditions unless very great care is exercised. In order to 
enable the running-down curve to be obtained during one 
run, without introducing the error due to the speed 
indicator requiring a certain amount of power to drive it, 
the apparatus used by the writer has been fitted with a 


FIG. 7. —Oil Tester coupled to Induction Motor, showing Auxiliary 
Flywheels In position. 


stroboscopic speed indicator and an autographic time. 
recording apparatus. The stroboscope consists of a sheet- 
iron plate, E (Fig. 3), having the same diameter as the 
flywheels, and rigidly fixed to the dowel plate, G—: e, to the 
motor spindle. This disc has an hole about lin. diameter 
cut near the circumference, and on the fly wheel are painted 
10 corresponding white spots. When both the wheel 
and the disc are rotating in the same direction, and the 
white spote are observed eun the hole in the disc, the 
spote in general will appear to be moving in one direction 
or the other ; when the spots appesr stationary the wheels 
are running at either ‘1, 2, eto., times the speed of the 
diso—i e, of the motor. This effect may be briefly 
explained as follows: Suppose the motor and its attached 
disc containing one hole to be running at 2,000 revolutions 
per minute, and the wheels to be running at 1,800 revolu- 
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tions per minute—that is nine-tenths as fast as the disc. 
Then if spot No. 0 coincides with the aperture in the disc 
at the top of one revolution, at the next revolution the 
spot No. 9 will coincide. Thus, so long as the wheels run 
at nine-tenths the speed of the motor, and so lose one 
interval per revolution, there will ila a be a spot to 
coincide with the aperture. As the disc is making 2,000 
revolutions per minute, each spot will be vie 2,000 
times a minute, and an apparently stationary series of 
spote will result. If the speed of the wheels is decreased 


Fic. 8.—Oll Tester arranged for Mechanical Driving. 


they will lose a little more than one interval per revolution, 
and the spots will drift backward until the wheels lose 
14 intervals per revolution, when they will drift in the 
opposite direction till the wheel loses two intervals per 
revolution, when they will again appear stationary ; the 
coincidence being now given by every eighth spot, the 


speed of the wheels being eight-tenths that of the disc. 


ce 
Fido. g. Diagram of Connections of Heating Coll. 


The recording gears consiste of an ordinary Morse 
telegraph recorder, the energising circuit being completed 


through a sesonds pendulum a mercury cop. The 
time of the spot being stationary 0 rded by depressing 
a spring tapper key, Which is in paÑAlel with the pendulum 
and pe om a somewhat —— dash on the tape those 
made by the pendulum. The speed of the motor should 
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be observed once or twice while the wheels are running 
down by means of a tachometer. 

Ma In order to ascertain the effect of heat on the oils 
under test, the apparatus is provided with suitable 
heating appliances. To obtain the lower temperatures 
such as are usually met with in bearings, a copper heating 
coil (A, Figs. 1 and 2) is fitted in the oil con- 
tainer, through which hot water or steam at atmospheric 
pressure can be circulated. The oil should be warmed up 
while the machine is standing still till the temperature is 
raised to about 25 per cent. higher than that required while 
the machine is running. The cooling action which takes 
place when running up will then bring it down to about 
the right temperature. To ascertain the effect of cold, 
the same coil can be used for circulating cold water or brine 
instead of hot water. 

The higher temperatures—i¢., up to 200deg. C.—are 
obtained either by means of an electrical heating coil in 
the oil container or by means of a gas-burner in the 
pedestal In the case of electrical heating, the coil, 
which takes a maximum current of about two 
amperes, is connected up to the regulator, as shown 
in Fig. 9. The maximum current should not be 
allowed to flow immediately through the coil, but the 
current should be gradually increased by cutting the 
regulating resistances out of circuit, thus obtaining a 
more gradual and uniform rise of temperature. Great 
care should always be taken before switching on the 
heating coil to see that there is a supply of oil in the 
container, as otherwise there is a considerable risk of the 
coil being burnt out. For heating by means of gas, a 
specially construsted Bansen burner, B (Figs. 1 and 2), 
having & fan-shaped mouthpiece, C, is fitted underneath 
the oil reservoir, the bottom of which contains a number 
of copper pins, D, to facilitate the conduction of heat into 
the oil. Some skill, however, is required to manipulate 
the gas heating ‘satisfactorily, owing to the fact that the 
variation of the oil temperature lags considerably behind 
the variation of the size of the flame. A good plan for 
temperatures up to about 150deg. C. is to vary the flame 
as little as possible and regulate by means of cold water 
flowing through the copper coil. The temperature of the 
oil is measured by a mercury thermometer, T, which passes 
through an aperture in the cover of the bearing and dips 
in the oil to about the same depth as does the lubricating 
ring. This thermometer, unfortunately, does not give any 
information as to the temperature of the bearing itself, and 
hence one would expect rather uncertain results, especially 
at the higher temperatures. This uncertainty can be mini- 
mised to a large extent by running the machine for some 
time at a constant temperature before attempting to take 
any readings. 

The theory of the machine may be gathered from the 
following : , 

Let W = weight of the wheels ; 

r= radius of gyration of the wheels; 

v= velocity of a point at the outer end of the radius 
yration ; 

n= number of revolutions per minute made by the 


wheels ; 
E = kinetic energy stored in the wheels; 
T- time in seconds of running down from ^ revolu- 
tions per minute to rest. 
Plot the speed vertically and the time of running down 
horizontally, and let the suflixes 1 and 2 refer to any two 
points on the time speed or running-down curve. Then 


W 
E, -E= 29 (v? — v2); 
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2 g.x 90 

Now E, — E, equals the energy used in doing work against 

the frictional resistance of the oil during the interval of 

time T, - T, seconds, hence the total work done per second 
E -E 
T,-T, 


and as 


(nj? - nj?) 


If we assume the average resistance offered by the oil over 
this time to be R, then the work done per second equals 
R x distance moved by the surface of the journal per 


second, which is equal to R x E 605 where d equals the 


diameter of the journal and n is the mean speed during 
the interval of time considered. These are two expressions 
for the same amount of work, and must therefore be 


equal ; hence 


Rx udn E,-E, 
60 T, - T, 
Replacing E, - E, by its value found above we have 


Rx dun Wr 1 —17) 
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60 180 g VT, - T, 
W 72 e = 21) . 
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It is customary to speak of the area of the bearing as 
its length multiplied by its diameter. If we let p be the 
specific resistance of the lubricant—that is, the resistance 
per unit of projected area—then 


R=pld, 
R Wr? Ri 1 
aod N AJ dz! (TT ' 


Now the quantities W, r, d, l, and g are all constant in 
this machine. Hence we may write c for the quantity of 


the left of the bracket. Then 
* n 
P = C 1 2 
17 T, 


It will be observed that the fraction in this equation is 
the slope of the running-down curves between the points 
considered. The value of c for this machine when the 
dimensions are measured in metric units is 0:01368, the 
intensity of pressure on the bearing being expressed in 
kilogrammes per square centimetre. It was found by 
Beauchamp Tower that the resistance p is proportional 
to the square root of the speed when the speed is above a 
certain small critical value where solid friction comes in. 


Hence we have p — m Vn, but p also equals 


therefore 


Integrating we have 


‘(LEI 


or, J th J m = 20 F.] 
but mm — 
i Ja 
then An - Jn NN 
1i —T, 2c In 
_ [ Nm- vn, 
and p= 2 c In ToT = T, 2 (1) 
The fraction cum is as nearly as possible constant 
1 1 


for any one running-down curve, hence we get p= K x Vn, 
where K is the characteristic constant of the oil. 

When considering & point on the running-down curve, 
some distance from rest, the equation (1) can be written 


p-2c qe where n is the starting speed and T the time in 


seconds of running down to rest, without introducing any 
sensible error. And as when taking a test the starting 
speed is always high (1,800 to 2,000 revolutions per minute), 
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n 


this equation can be s to determine the constant K, 
2c Vn | ' 


which then equals 


The machine is used in the following manner: Drain 
from the reservoir any oil it may coutain and thoroughly 
clean it first with paraffin, and afterwards with benzine, 
the former being run off before the latter is applied. When 
the latter is run off, the bearing should be well blown out 
with a pair of bellows, while the wheels are slowly rotated 
by hand, to thoroughly dry it. The reservoir should 
now be filled up to the mark on the gauge 
glass with the oil to be tested, and the temperature 
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adjusted as previously described. The clutch is then 
thrown in gear, and the machine is ready to atart. Turn 
the lever of the starting switch, S, on to the first contact, 
and allow it to remain there until the speed of the wheels 
does not appear to increase. The lever can then be moved 
on to the second contact, and so on. Especial care should 
be taken to see that the oiling ring is working properly, 
and is not prevented from rotating by the thermometer or 
connections to the heating resistance. When the desired 
speed is obtained it should be measured either by means of 
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taken with paraffin oil, K at 30deg. C.=:000989. A few 
other oils may be cited to show the order of K: " Vacuum ” 
gas-engine oil, at 27deg. C. = 00315; vacuum cylinder oil, 
K at 27deg. C. 0159; Vacuum engine oil, at 50deg. C. 
= *00261 ; Vacuum marine engine oil, at 30deg. C. = 00255. 
Fig. 11 shows some running-down curves taken at different 
temperatures with “ Valvoline” cylinder oil; the value of K 
and the temperature is marked near each curve. 
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THE ALTERNATING-CURRENT SERIES 
BY F. CREEDY, STUDENT. 


Within the last few years much attention has been 
devoted to various forms of single-phase commutator 
motor, in the hope of finding, in some of them, a solution 
of the problem of electric traction by alternating currents. 


MOTOR.* 
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One of the most successful of these motors appears to be 
the old-fashioned alternating-current series motor, which is 
now coming into commercial use for railway work. The 
following paper is an account of some investigations carried 
out at the Central Technical College between March and 
July, 1904, which are intended to show the effect, on the 
performance of the motor, of varying the elements of the 
design. I propose, in the first place, to deal with the 
theory of the series motor; next, I give an account of a 
series of experiments verifying the theory; and lastly, an 
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a tachometer or a revolution counter; the temperature 
should then be observed and the motor disconnected, and a 
stop-watch started. The motor should now be switched off, 
and should not be started again till the wheels have come 
to rest and the clutch put into gear. When the wheels 
come to rest, the stop-watch should be stopped and the 
temperature agsin noted. Should the mean temperature 
in any two trials not be the same, it may be corrected on 
the assumption that K varies inversely as the temperature. 

Fig. 10 shows three typical running-down curves. 
Curve I. was taken with Valvoline " cylinder oil, K at 
30deg. C. = 00050; Curve II. was taken with “White Loom” 
machine oll, K at 30deg. C. 00221; and Carve III. was 


account of some experiments on the commutation of these 
machines. | 
THEORY OF THE SERIES MOTORS. 


The simplest way to study the theory of the series motor 
is, as in the case of many other motors, by means of its 
cirele-disgram. I describe below a circle-diagram which 
I worked out for this motor some time ago, showing 
very clearly the leading characteristics of the machine. 
This diagram (Fig. 1) may easily be deduced as follows: 
The motor at standstill is a mere choking coil, and a 
current, O S (see Fig. 2), will flow in it, such that the 


* Paper read before the Institution of Electrical Engineers. 
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‘vector sum of all the E.M.F.'s in the circuit (the impressed 
E.M.F. and those induced by the current) is zero. Con- 
sequently, if another E.M.F., such as the counter E.M.F. 
produced by the rotation of the armature, be applied to the 
circuit, it will produce a further current, O T -=S I, lagging 
behind it by a certain fixed angle. The vector sum of this 
current and of the standstill current, O S, will be the 
resultant current, O I. Now, since the counter E. M. F., 
O E, of the motor is exactly in opposition to the resultant 
current, except for a small but constant angle due to the iron 
losses, and the current SI = OF lags by a constant angle behind 
it, S I must make a constant angle with O I, the resultant 
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current. Since O S is constant and OI =OS + S I vectorially, 
O I must obviously move on a circle passing through the 
origin. In Fig. 2 the angle S I O is equal to theangleI Ol’, 
since Ol’ and SI are parallel. Now the angle between 
OS and O E, is the same as that between O E' and OT. 
Consequently, if 6 is the small angle of phase difference 
between counter E.M.F. and current, and if O E leads OI 
by an angle t 6, O T' will lead OI by x - 80 Eo. Thus 
SlO=27-(SOE,+6)=SOF 
where the line F G makes the angle 0 with OE, ; but, by 
Euclid, this is the condition that F G shall touch the circle 
at O. The diameter of the circle passing through the 
origin will, of course, make the same angle 6 with the 
line of zero power factor that the tangent does with O E.. 


Fie. 3 


Since S I is proportional to the counter E.M.F. of the 
motor, it must be proportional to the product of speed 
x flax, or, since the flax is proportional to O I, we have 


S I is proportional to s x O I, or ox is proportional to s, 
where s stands for the speed of the motor. "This construc- 
tion for the speed may easily be simplified as follows: 
Draw aline S P, such that the angle O S P equals the 


angle S I O, and produce O I to meet it in P. The two 


triangles O S P and S I O will now be similar, since the 
angle Ọ S P equals the angle S I O, and the angle SO I 


PS SI : : 
is common. Therefore OS OT and since O S is con- 


stant, the speed must be proportional to S P. Moreover, 
since O S P-SIO-SO F, as shown above, S P must be 


perpendicular to that diameter of the circle which passes 


the current and the bac 
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through the origin. The torque, of course, is proportional 
to (O I):. 


Since output torque x speed, we have output 
= 55% (0 I?-S 1. O I. The following reductions of 


the torque and output constructions to a linear form I take 
from Blondel’s paper on the series motor in L Ecdairage 


Electrique last year. 


Since the angle S IO is constant, the product SI. OI is 


proportional to the area of the triangle SIO, which is 
simply proportional to its altitude, I H, since the base, 


S, is constant. "Thus we see that the a correspond- 
ing to any current may be represented by an ordinate 
IH drawn from the point I perpendicular to the stand- 
still current. Also, since in a circle (OI? OM. O N* 
where O M is the diameter through O, and O N is the pro- 
jection of O I on it, we see that the torque is proportional 
to ON, since O M is constant. Since we have output = 
IH, and, obviously, input = IR, we have efficiency = 


IR This may easily be reduced to a linear form as 


follows: Draw a circle (see Fig. 3) equal in size to the 
current circle, and with its centre, C, a fixed distance, 
measured along a line parallel to I R, below tbat of the 
current circle. This circle will cut off from I Ra distance, 
I A, equal to the distance between the centres of the circles. 
Draw through A a line parallel to H R, cutting I H in B. 


Then ik and as I A is constant, I B measures 


the efficiency. Now, the locus of B, as the speed varies, is 
very nearly a circle, there being one circle for every position 
of C.t This can easily be verified by trial. 

Every such circle will pass through the point S, and be 
tangent to a line drawn perpendicalar to O S, and touching 
the current circle at a point near the origin. These con- 
ditions enable us to draw in a suitable circle at once on our 
diagram. It will be proved below that O D (Fig. 3) repre- 
sents 100 per cent. efficiency. This gives us the scale of 
the construction (approximately). Thus the efficiency is 
measured simply by the intercept between the current circle 
and the efficiency circle of a line drawn through I perpen- 
dicular to O S. It may be seen that the efficiency con- 
tinually rises from standstill to infinite speed, so that when 
the power factor is good the efficiency will be good also. 
Moreover, from the construction for the output it can be 
seen that when the power factor is good, the oatput, though 
past its maximum, is still large. These facts form the 
reasons why the series motor is so much superior to some 
other single-phase motors, such as the repulsion motor, in 
which, as the circle diagram shows, it is very difficult to 
get good power factor concurrently with good efficiency. 
It should be noted that the efficiency used above is the 
electrical efficiency, account being taken ouly of those 
losses proportional to the square of the current, such as 
the eddy-current loss—in this discussion the loss by the 
short-circuit current under the brushes] is considered as an 
eddy loss—the resistance loss, and (roughly) tbe hysteresis 
loss due to the alternation of the flux. No account is taken 
of the hysteresis loss due to the rotation of the armature 
or of the friction and windage. 

A diagram, similar in many respects to the above, which 
allows of a very interesting comparison between the two 
motors, may easily be deduced for the direct-current series 


motor. At standstill a current O S= E ife; be the impressed 


E.M.F. and r the resistance of the motor, will flow through 
the circuit, the impressed E.M.F. being balanced by the 
resistance drop. Consequently, if another E.M.F., such as 
the counter E.M.F., ei, of the motor, be applied, a further 


current SI -u will low in opposition to the current O S. 


Thus as the motor speeds up the point I moves from S 


A proof of this proposition will be given in Appendix I. The 
geometrical proof is as follows : 
We know that (I NON. NM. Add to both sides (O N). Then 
IN?+ON°=0 2=ON (ON+NM); 
.. O IZ OM. ON. 
+ The accuracy of this construction is discussed in Appendix II. 
+ This current is the nia p cause of the phase difference between 
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towards O, along the straight line OS (see Fig. 2a). For 
the same reasons as in the alternating-current motor, the 


speed is proportional to at and the torque to OP. We 


e, SIxr_SI 

or 100 per cent. at infinite speed when SI OS. Asin 
the alternating-current motor, the output is a maximum 
when SIS3OI-4OS. Thus we arrive at the well-known 
proposition that when the output of a direct-current motor 
is & maximum its efficiency is 50 per cent. 

À similar investigstion in the case of the alternating- 
current motor gives much more favourable results. In 
this motor the only E.M.F.'s in phase with the current are 
i r, the drop caused by the various resistances of the motor, 
and e, cos 0, a component of the counter E.M.F.; 0 will 
usually be so small that it can be neglected. "Thus we can 
express the input in the form i (e, cos O f i r), since the 
above are the only E.M.F.'s that consume power. Now, 
siuce :? r represents all the losses that we can take into 
account (see above), i ei cos Ó must be the output. Thus, 
as in the direct-current motor and in the synchronous 
motor. we have output = current x projection of counter 
EM.F. upon it. Indeed, a proposition similar to this may 
be proved for any motor. Thus we get 
ei i oo Ü e, cos 0 (1) 
Gicosp «oco ' ` 
where cos $ is the power factor. Moreover, if z be the 
total impedance of the motor, we have e, = SIx:z and 


eo 7 O S x z, and therefore efficiency = S I cos 0 


which becomes unity 


Efficiency = 


Thus, 


when the output is a maximum, the efficiency will be much 
greater than 50 per cent., because, owing to the phase 


difference between the current aud the E.M.F., the power 
consumed will be much less than that consumed in the 
direct-current motor under similar conditions. At infinite 
speed, since 0 = p and SI-O S, we get 100 per cent. 
efüciency, as in the direct-current motor. This, as was 
pointed out above, is the electrical efficiency only. 

The fact that the efficiency is 100 per cent. at infinite 
speed serves to fix approximately the scale to which the 
constructions given above measure the efficiency and 
output; and also, if we know the speed scale, it will 

ive us the torque scale. The values thus obtained, 

owever, will be a little too high, for the reason mentioned 
above. Thus we arrive at the conclusion that by working 
well beyond the top of the circle in Fig. 2 we can get 
good power factor, high efficiency, and good “ weight 
efficiency.” The next question which arises is how to 
design the motor so as to attain this end. 

In the following investigation, the resistance of the 
motor and the small angle 0 between the counter E.M.F. 
and the current will be neglected. Let 
n — number of turns on the field. 


m = ji 4 „ armature between brushes. 
Thus 4 n, will be the number of conductors on the 
armature. 


s speed in revolutions per second. 
p=permeance of main etic circuit, or, in other 
words, the number of lines produced in it per 
ampere-turn. If there are more than one pair of 
poles, p will be the sum of the permeances of all the 
magnetic circuits in parallel. 
p, = permeance of the armature magnetic circuit. 
v -:leakage coefficient. 
f frequeney of supply in cycles per second. 


through the brushes. 


Now, if we are to have good power factor, etc., we must 
make the ratio a (Fig. 2) large. Now, S I is the 


current produced by the counter E. M. F., 


+ OT = counter E. M. F. 
= impedance 


4xOIxnpxn, xs 
21. (nt pv 21631 Pi) 


as the counter E. M. F. is obviously given by the same 


(2) 


formula as in a direct-current machine.* 


The reactance of the field is obviously given by the 


expression 2 + f n? pv 1073, since n? p v 1075 = L, the 


coefficient of self. induction; but on account of the fact 


that the armature winding is not on a bobbin, as is the 
field, somewhat greater care is necessary in determining its 
reactance. Let ab (Fig. 4) be the line of the brushes, and 
cda line perpendicular to it. 
each making an angle « with c d, one on each side of the 
brush line, we see that the magnetising force in the direc. 
tion cd due to one turn is exactly balanced by that due 
to the other. 
force of the two turns will be added. Since half the main 
current flows through each turn, the pair produce, in the 


If we consider two turns, 


In tbe direction a b, however, the magnetising 


direction ab, i sin a ampere-turns, where i is the current 
It for the sake of simplicity we 
suppose the winding evenly distributed, the ampere-turns 
produced by the whole armature will be 


Nue 2. 
i laalin, 
i 11 I = a da = Lm 
Thus only 2 n, of the armature turns can. be said to bo 
m 


2 
active, and the reactance is therefore 2 7 f E m) pi OF 
0408 x 2 rfn? p. 

Thus we see that 01 is increased by: (1) Raising the 


speed, if allowable. (2) Lowering the frequency. It will, 
as a rule, be much easier to design a satisfactory series 
motor for low frequencies than for high, though I believe 
it can be done for auy frequency not much exceeding 50. 
(3) By suitably designing the winding. 


The expression for 01 above will have a maximum 


for a definite value of » if we regard n, as constant. 
Differentiating with regard to n, equating to zero, aud 
solving the equation thus formed, we get 


o na „i. 0 
T pY 
Substituting in (2) we get 
PIA E 

SI da ird s / 

Ol — —ffm:-. . fa . N 8ÍN vp, 

anf( (2) nent E) min) n 

T T ES 

| T 60 


This expression obviously increases indefinitely with the 
decrease of pi, and is independent of the number of turns 
on the armature. We also see that the maximum value of 
B occurs when the field impedance is equal to the 
armature impedance. Thus it is very important to make 
the permeance in the path of the armature flux as small as 
possible. The permeance of tho main circuit should, as 
usdal, be made as great as possible and the magnetic 
leakage as small as possible. It is in order to make p, 
small that the alternating-current series motor is made with 
salient poles, like a direct-current machine, instead of being 
wound like an induction motor. 

If the speed of the motor and the number of turns on 
the armature are constant, the counter E.M.F. will be 
proportional to the ampere-turns on the field alone. Since 


* By taking p as constant, we are, of course, assuming that the iron 
is worked well below saturatiov, which is necessarily the osse in 


elternating-ourrent machines. 91 = cot ꝙ if we neglect resistance. 
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it is in phase with the current we may compare it to the 
resistance drop in the field, which is also proportional to 
the product of the current into the number of field-turns 
(if the same size of wire is used throughout). This point 
of view enables us to consider the effect of varying the 
number of turns on the field in a very simple way. Let 
ro be the resistance per turn=4 p n, s 107°. Then 
CNT 

i (TN (ro Tri) 

where r+n r, is the total equivalent resistance of the 
motor and 7, is the resistance of one turn of the field. 
Cancelling out i, dividing by n, and putting n= c» we get 

To 
70 71 
Thus we see that as the number of field-turns increases 
the efficiency at a given speed rises continuously. 

The above investigations re g power factor and 
efficiency become much clearer when regarded from a 
geometrical point of view (see Fig. 15), as is done in 
Appendix I. : 


Efficiency = 


Efficiency = 


_DESIGN OF THE SERIES Moron. 


In designing a series motor the following information will 
generally be given: 
Output at fall load... = W watts 
Speed = s revolutions per second 
Power factor to be not less than cos ¢ 
Overall efficienc 7 
Impressed E. M. F.. =e, 
Frequeno ............ EJ. 


Let us first consider the design of a winding for a given 
carcase; We must first find the current at fall load: 
_ W 
eo Y cos $ | 
Next we must find the counter E.M.F. For the present 
purpose we may neglect the small phase angle between 


current and counter E.M.F. We then have from equa- 
tion (1) | 


e€"090e€9«.060*802a5*:0vt90280€8 


Electrical efficiency = — ^! —.. 
€, cos $ 

This serves to determine ei. The electrical efficiency must, 
of course, be estimated tram experience. It should be 
possible to take account of a large part of the iron losses 
in it, bat if this proves impossible they must be estimated 
in the usual way. With this exception, those losses which 
are not taken account of in the electrical efficiency will be 
much the same as in direct-current machines, and thus 
experience gained with these would apply in estimating 

them. We now have 
Am sinp _ € 108 
10608 4815 M 


Since the magnitude and phase of e, are known, we can 
compound it with e, graphically, ana find the E. M. F., e, 
which actually causes the current to flow. Now, 
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2 


ez = e or f= z, where z is the total impedance of the motor. 


Neglecting, for a first approximation, tbe resistance of 
the motor, we have 


$2.2 wf (p v 2 (2) n, m?) 10-8 .. (5) 
a T 
since p v n? 10-5 is the coefficient of self-indaction of the 
2 
field and (2) Pp, ^? 10-5 that of tbe armature, as con- 
T 


sidəred before. From this equation, together with the one 
above, n and n, may be calculated. 
Solving these two equations, we get 


4a fp 10-5 ee ) -2 D 
| i i p Ms 
and 


a * D. 1075 1122 JE EX 
T 2 t v ts . 


two formule which are not so formidable as they look. It 
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should be noticed that it will not be possible to fulfil the 
conditions given by equations (4) and (5) for all values of 
W, 7, and cos . For instance, from equation (54) we see 


that there is a maximum value of or and therefore of 


cos $, which is independent of n and n,. If we assume 
cos > greater than this, equations (4) and (5) will give 
imaginary value of n and »,. Having roughed out the 
desiyn in this manner, we msy now check back, and intro- 
duce corrections, to take into account the resistance, ete. 
We may, however, if we choose, take the resistance into 
account from the beginning. Although in a large machine 
this may not be necessary, in a small one it will be 
more important. In order to take the resistance into 
account, all that we need do is to substitute the expression 


Y (2) — r? (where r is the total effective resistance 
i 


of the motor) for 2 in equation (5), and all succeeding 


equations. We may easily determine r from the equation 


„input — electrical output W (1-5) 
(current)? pit c 


34, being the electrical efficiency, and 7 the overall efficiency. 
These formule furnish us with all that is necessary for 
designing a winding for a given carcase. 

If, however, the carcase as well is to be designed, we 
must, of course, proceed differentlv. Having worked out 
the full load current and the counter E.M.F. as above, 
the next thing to do appears to be to setile tentatively the 
number of armature turns. In doing this three considera- 
tions must be taken into account: (1) the counter E M.F. 
required, (2) the impedance of the armature, (3) the com- 
mutation of the motor. 

It will be found that unless a very large and massive 
field magnet be employed, and also a very small air-gap, 
that it is practically impossible to obtain a strong flux. 
Thus, in order to get the required counter E.M.F., it will, 
in almost all cases, be necessary to use a large number of 
turns on the armature. It is important to notice that for 
a given current and given flux through a coil, far more 
EMF, will be induced in it, if the magnetic circuit has a 
low permeance, than if it has a high one. The reason of 
this is that we shall require a larger number of turns in 
the former case, and shall therefore get a larger E.M.F. of 
self-induction since this E. M. F. is proportional to the square 
of the number of turns in a coil, while the flax through it 
is proportional to the first power only. Thus we see the 
importance of making p the permeance of the main 
magnetic circuit as large as possible. On account of the 
large number of armature turns which will, as a rule, be 
necessary, the impedance of the armature will be very con- 
siderable, unless we take very special precautions to reduce 


P, the permeance of the armature magnetic circuit, by 


thoroughly slotting the poles, and by using compensating 
coils. The best way to convince oneself of the importance 
of doing this is to work through an example or two, such 
as the one given below. 

With a little previous experience of a similar machine it 
would be easy to settle approximately the number of turns 
on the armature without much risk of error. Without 
thie, however, all one can do is to work through various 
designs until one gets a satisfactory one. The considera- ` 
tions mentioned above may serve to some extent as a guide. 
Having settled the number of armature turns, we can fiad 
n p from equation (4) and tben » and » from equation (5). 

It is of considerable interest to compare briefly the desiga 
of the alternating.current and of the direct-current series 
motor. In both machines the number of armature turns 
determines the flux, and the dimensions of the field 
magnet, the number of turns which will be required on 
it in order to give this flux. In the alternating-current 
motor, as soon as we have determined these quantitiee, 
we have practically determined the impedance of the 
machine as well, according to equation (5). The resist- 
ance of the direct-current motor, on the other hand, is 
not determined by the numbers of turns on the field and 
armature, since it may be given any value, by putting 
sufficient copper on the machine. 
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Thus we see that in the alternating-current motor, since 
the impedance is determined by the number of field and 
armature turns, there are not so many independent 
variables as in the direct-current machine, and conse- 
quently the limits of good design are much narrower. 
With regard to the design of a carcase, I am at presont 
unable to say much, since there was only one carcase at my 
dieposal, and I was compelled to conduct all my experi- 
ments on that. The weak point of the above method of 
design, when we come to apply it to the design of a com- 
plete motor, is clearly the absence of any method of 
determining the self-induction of the armature from its 
dimensions. To calculate this self-induction rigorously 
seems impossible, and we must therefore have recourse to 
approximate formulæ of the same nature as those of Behrend 
and Behn-Eschenburg for the dispersion coefficient” of 
the indaction motor. To obtain such a formula it is 
obviously necessary to test many different machines. For 


instance, instead of the 5 y p, used in equations 2, 3, 
T 


3A, and 5, whioh is only the roughest of approximations, 
we should use an expression which will be a function of 
the air-gap, pole-pitch, shape and number of slots, etc., and 
sbould also express the effect of the compensating coils. 
The relactance, and hence the self-induction, of the field, 
and the leakage coefficient, can easily be calculated by the 
well-known rules. 


Example of the Design of an Alternating Current Series 
Motor.—In order to illustrate the method of design given 
above, I reproduce a design for rewinding the motor used 
in tbe experiments described below. On account of the 
unsuitability of the carcase, however, it is impossible to 
obtain very good results even at such a low frequency as 25. 
Specification : 


Output at full load ......... =1 kw. 
ep MM = 2,000 r.p.m. 
Power factor .................. = 0°75 
Electrical efficiency ......... = 70 per cent. 
Impressed E M.F. ............ = 100 volts 
Frequency ..................... = 25 
1,000 
100x075x07 peer 


07= 2p therefore e, = 52:5 volts. 


Compounding e, with e, we get ¢,=64 volte. (It must 
be remembered that e, is opposite in phase to the current.) 


um > 


: 7 = 337 ohms, the permissible impedance of the motor. 


As a mean of several sets of experiments on the carcase 
to be rewound, we obtain p —290 so long as the magnetic 
circuit remains unsaturated, and 


( 3 7i = 60. 
m 


v is practically equal to 1:24. Thus we get 
um 52:5 x 108 

4 35 5 * 19 * 290 
5˙57 = 157 (360 n? + 60 n,?) 10-8. 


Since there are 36 slots on the armature, we are obliged 
to choose some value for 4 m, the number of conductors 
on the armature, which is divisible by 36. The most 
suitable value appears to be 504, which gives 


n = 56, and n, = 126. 


These values will be found to satisfy approximately the 
above equations, These values give 


Field reactance............ = 1°75 ohms. 
Armature reactance...... = 1°49 ohms. 
Total reactance of motor = 3:24 ohms. 


Since the armature impedance is nearly equal to the 
field impedance, we see that the power factor is almost the 


best possible. 
| (To be continued. ) 


= 7,180 (about), 


and 
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READING ELECTRICAL EXHIBITION. 


The electrical exhibition organised by the Reading 
Electric Supply Company, Limited, under the able 
management of Mr. A. T. Cooper, the engineer of the 
company, was opened on Monday at noon by the Mayor 
of Reading (Mr. Sutton). | 

The exhibition is held in buildings adjoining the 
generating station, which for the week is thrown open 
for inspection to the visitors. The plant consists of high- 
speed engines driving tandem continuous-current generators 
supplying current to the central portion of the town on 
the three-wire system, while the outlying districts are 
supplied with high-tension alternating current. One of 
the features of the station is the new gas-producer plant 
now in the course of erection, which is to supply gas 
to two slow-speed 750-b h. p. gas-engines made by Messrs. 
Willans and Robinson driving Siemens continuous-current 
generators, which will when completed take up the steady 
load, the existing plant taking the peak and light loada, 
the gas-engines under these conditions working at their 
most economical point, which will enable the company to 
reduce their rates of supply. 

The local firms were well represented, as well as several 
from London, the exhibits consisting principally of fittings, 
lighting and heatiog appliances, and practical applications of 
electric driving to printing, wood-working, ice and bread- 
making machinery. Prominent amongst the local exhibitors 
is Mr. S. Griffith, of the Railway Foundry and Engineering 
Works, Reading, who exhibits the manufactures of his 
electrical department, managed by Messrs. Griffith and 
Biliotti, of 8, John-street, Adelphi. The machinery on 
this stand consists of continuous-current motors, ranging 
from 23 h. p. to 25 h. p., which are seen at work. The 25-h.p. 
motor drives a 20-kw. generator supplying current to 
various polyphase motors. "These motors are particularly 
noticeable for their substantial and compact design and 
excellent performance. One of these motors fixed on the 
ceiling drives a drilling machine, a special manufacture of 
the firm which will drill a gin. hole through lin. cast-iron 
plate in 20 seconds, and which by a very convenient 
arrangement allows holes to be readily drilled at any angle. 

Another novelty is au electric clock which is arranged to 
ring a number of bells in different shops at the times of 
Starting and stopping of work, and does not ring during 
the night. In addition to the above, there are a number of 
time element cut-outs, two of them shown at work on a 
two-phase motor circuit set to act within 74 minutes with 
50 per cent. overload. 'Two other types are also shown, 
one of them for quick action, specially suitable for feeders 
acting within 90 seconds with 50 per cent. overload, and in 
30 seconds with 100 per cent. overload, the other for slow 
action working within half an hour with 50 per cent. 
overload. 

The above firm has also a good show of Messrs, Johnson 
and Phillips's instruments and cables, for which they are 
sole agents for the district. 

Another interesting exhibit is that of the Industrial 
Storage Battery Syndicate, showing the Elieson patent 
accumulator in various stages of manufacture. This 
accumulator, specially suitable for electric cars, can be 
charged to its full capacity within half an hour or an hour, 
and discharged at the same rate without injury. The 
exhibition, which will be open till Saturday next, was well 
attended during the opening days, and has every prospect 
of being a success. 


CORRESPONDENCE, 


One man's word is no man's word, 
Justice needs that both be heard.” 


ELECTRIC PUMPING. 


SIR. — I should like to correct a statement which appeared 
in my reply to Question 770, April 21. The maximum 
speed of the pump is given as five revolutions per minute, 
which obviously corresponds to five double strokes, or half 
the maximum number specified in the p 


London, W., April 23, 1905. AUSTIN, 
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SINGLE-PHASE TRACTION. 


We are pleased that the Institution of Electrical 
Engineers have under discussion the question of the use 
of single-phase alternate-current motors for traction 
purposes. The matter is one which bringe out most 
clearly the international character of the competition in 
electrical engineering. The discussion which took place at St. 
Louis last autumn on Mr. Bion J. Arnold’s address on this 
problem was most interesting, although somewhat general 
in character, and more detailed information may now b> 
available. In fact, this is a fault which is common to 
most of the information given on this important subject. 
This charge cannot be brought against Mr. F. Creedy’s 
paper on the alternating-surrent series motor, which 
was discussed last night with Mr. Arnold’s address. 
In this full details are given of an interesting 
experiment on a motor which, although small, 
enabled the author's theories to be investigated and 
proved. The information is hence the more valuable as 
the whole truth is given, as cannot be the case with the 
information published by commercial firms, who have to 
depend for their profits on the superiority of their 
machinery over those of their rivals, Reverting to the 
development of the single-phase motor, this was largely 
due to the success of the Swiss and other Continental 
firms in the adaption of the three-phase induction motor 
for railway working. On railways through mountainoas 
districts these induction motors give great satisfaction, and 
led other engineering firms to push forward their experi- 
mental work which had for its object the design of a rival 
system more applicable for ordinary railway working. The 
work carried out in connection with single-phase traction 
bas been mostly done by American and Continental firms, 
The magnitude of the experiments makes the cost almost 
prohibitive except in the case of large manufacturers, who 
can afford to devote considerable sums on the development 
of new specialities. The results obtained on both sides of 
the Atlantic lead one to agree with Mr. P. G. Lamme in 
his statement before the St. Louis Convention—:.¢, that 
„The single-phase system is the one means presented at 
the present time as a solution of the heavy railway problem. 
It bas all the advantages of the direct-current motor in the 
variable speed characteristics, and has also the advantage 
possessed by alternate current in the ability to use any line - 
pressure desired and to vary the pressure applied to the 
motor, and thus vary the speed over any range desired. It 
has also the advantage of permitting a system of control 
that can be obtained without sparking.” This last advantage 
refers to sparking at the controller and to the system 
by which a variable-ratio transformer in which the relativo 
positions of the primary and secondary coils is altered to 
give any voltage on the motor without any step-by-step 
interruption in the circuit. The use of these single-phaso 
motors for railway working is likely to be developed more 
quickly from the fact that so many firms are working on 
the problem independently. Thus, when tenders were 
asked for for the equipment of the trial line of the London 
and Brighton and South Coast Railway Company on this 
system to Mr. Philip Dawson's specification, the com- 
petition was almost as keen as if direct-current motors 
had been called for. Each of the firms who tendered 
have independently investigated the problems involved, 
and most of them have conducted trials with single- 
phase motors on a scale which is comparable with 
normal railway conditions. It seems likely, therefore, 
that in the future, for main-line working at least, the 
single-phase system will be adopted. It does not follow 
that there will be much change in the method of generating 
and distributing the energy required. Three-phasealternatora 
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working at & frequency of twenty-five will still be applic 
able. All the alterations that will be necessary will be in the 
sub-stations. Here the static transformers now employed 
to feed the rotary converters can be replaced by others so 
connected as to convert the three-phase currents received into 
two-phase currents. One phase can then be used to supply 
the line in one direction, while the other will be connected 
to the overhead wires proceeding in the opposite direction. 
In this way the advantages of three-phase plant for 
generation and transmission can be retained, while single- 
phase current is employed ou the line. The reductions 
ia cost by the employment of a higher line voltage and 
the supersession of tbe rotary converter will make th 

conversion problem a much simpler one financially. It 
remains to be proved, however, that while the single-phase 
system greatly simplifies electrical running on main lines, 
it will also be able to compete with the direct-current motor 
on suburban branches or in tube railways, where the traffic 
is dense and the distance between stations such tbat the 
trains are always either accelerating or being braked. It 
is only fair to add that while this query seems a 
reasonable one with the information now before us, it must 
be remembered that we are comparing the results of a new 
type of motor with those from the series direct-current 
machines as perfected by years of trial. The newer types 
of single-phase motor after similar experience may be able 
t» hold their own even when extremely rapid acceleration 
is required. | 


UNSOLVED PROBLEMS IN ELECTRICAL 
ENGINEEBING.* 
BY COLONEL R. E. B. CROMPTON, CB, MICE. 
(Concluded from page 502.) 

Whilst on the lighting question, I wish to mention a 
matter which has interested me, although it can only 
indirectly be called an electrical problem. Years ago I was 
fortunate enough to observe the following phenomenon. 
Whilst in a carefully closed tent with double top, and walls 
thick enough to exclude the faintest ray of the Indian sun, 
I, in the course of a severe thunderstorm, was able to 
distinguish minute details of the outside scenery by the 
walls being rendered practically transparent by intense 
flashes of lightning. Personally, I have no doubt of this, 
but the phenomenon appeared inexplicable, until it was 
suggested to me that the lightning flashes were so rich in 
violet short wave-length rays of low refrangibility that they 
were able to render transparent all substances which owe 
their opacity to the centrifugal refraction of the white or 
yellowish ray of sunlight. As in the Cooper Hewitt lamp 
we are now able to command rays of the right colour by 
condensing a beam of this blue light, we may hope to 
render transparent many vegetable substances, such as wood 
and similar materials, which have hitherto been considered 
ir ede opaque to ordinary vision. 

A problem of real moment to both suppliers and users of 
electrical energy would be the discovery of a direct method 
of producing artificial cold by electrical means, If we had 
a ready means of producing artificial cold so as to obtain 
cold storage in our larders, and so preserve our perishable 
foods, vegetables, and fruit, it would obviously greatly add 
to the pleasure of our lives and to the economy of our 
housekeeping. Of course, we can now produce artificial 
cold by connecting an air-compressor to be driven by an 
electric motor, and by expanding the air into the cold 
storage chamber, but the method is costly and cumbrous. 
Probably something may be done by a well-designed high- 
speed air compressor, but the real solution we are looking 
forward to is a direct method of producing cold from the 
electrical energy in our supply mains, and this probably is 
a problem for the electro-chemist, as we may conceive the 
apparatus taking the form of a battery abstracting heat 
from the surrounding air. 


— * The "James Forrest lecture, 1905, delivered before the Iastitution 
of Civil Engineers, 


The use of electricity for cleaning purposes has been 
considerably developed during the last year or two, as we 
are familiar with the vacuum cleaning apparatus, which in 
most cases is driven by an electric motor, but it ought to 
be within the power of the designer of electrical novelties 
to produce electrical cleaning apparatus of a simpler 
character which would be within the reach of all of us 
who have the electrical supply in our houses. 

The recent experiments of Lodge in dispersing fog and 
collecting dust by communicating statio charges to the 
atmosphere containing such particles deserves mention as 
worthy of further development. 

The application of electricity to these domestic pu 
will have the secondary effect of increasing the day load of 
our lighting companies, and will react by reducing the cost 
of electricity not only for these purposes, but for heating 
and for lighting, hence the importance of the problems 
involved. | 

A few years ago, when in Indis, the problem was put to 
me of pulling punkahs by electricity. Although I said it 
was a simple one I was challenged to make it good. Since 
that time the problem has nearly reached complete solution. 
Many secondary ones arose out of it, not the least being 
that as the slow-speed fans used were placed immediately 
overhead in living-rooms and bedrooms it was quite impos- 
siole to adopt any means of oiling on account of the danger 
of the oil dripping. Tne wonderful perfection recently 
obtained in ball bearings and in mechanical winding of 
armatures bas enabled this problem to advance very closely 
to perfect solution; at any rate, I am told that since the 
introduction of the electrical fan, life in Calcutta during tho 
hot weather has become far more tolerable than heretofore. 

Time will not permit me to speak at any length on the 
interesting subject of electrical heating. At firat our 
attention was directed to means by which our electrical 
energy could be used for the production of low tempera- 
tures, such as radiators for heating our rooms, boiling 
water, heating ovens, aud similar domestic uses, anu 
although the demand for this class of apparatus has up 
to the present not been great, owing to the cost of the 
energy being in most cases atill too high, yet steady 
progress has been made, and in certain towns its use bas 
been extended in a very encouraging manner; but there is 
another use for electric heating, and that is the prodaction 
of much higher temperatures, such as those required by 
the chemist and metallurgist. The importance to the 
mechanical engineer, chemist, or physicist of being able to 
maintain in quite small furnaces extreme regularity of high 
temperature for very long periods of time cannot be over- 
estimated, and this problem is already satisfactorily solved ; 
but when we deal with electrical furnaces on the larger 
scale, I may point out that although when Keller read 
paper on electrical metallurgy before the Iron and Steel 
Institute in 1903, the possibility of electric smelting taking 
the place of heating direct by fuel was received with much 
incredulity, since that time so much attention has been given 
to the matter that this problem has already been success- 
fully grappled with, and appreciableadvanceshave been made 
in the practical application of electrical smelting. De Laval, 
Ross, and others have arrived at very concordant resulte, 
and already the Heroult furnace for the production of steel 
from scrap iron has been carried out on a commercial scale 
in France and in. Sweden, and in both cases we are told 
that the high quality of steel thus obtained shows that the 
process is already a commercial success, and may be of 
great importance to those countries which 8 water 
power, so that thie direct process of electric smelting may 
be readily developed. 

In discussing the past and future problems of the core 
and coil on which so much of the efficiency of our generat- 
ing, transforming, and ilising apparatus depends; again, 
in discussing the prov s of storage, of the electrical 
driving of our railways, and of the further utilisation of 
electrical energy for the needs of our daily life, I have been 
more struck with the extreme difficulty I feel in confining 
myself to matters which have been hitherto considered 
strictly electrical ones. I am sure all my brother engineers 
will feel with me that the necessities of our profession compel 
us to take up and study the far wider field of knowledge 
of general engineering. The; power engineer is called 
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upon—at all events, in this country—to deal with the RECENT TYPES OF AMERICAN ELECTRIC BLUE 


problems of fuel and water supply, the use of steam, or the 
internal-combustion engine, and the whole range of subjecta 
connected with the properties and strength of materials, 
and of the methods of manipulating them, which to many 
are considered purely the province of the mechanical 
engineer. We claim that already we have profoundly 
influenced that profession. Our requirements have already 
modified the boilers, have practically given to the world 
the modern high-speed steam-engine, the steam-turbine, 
and have been a predominating influence in developing the 
internal-combustion engine. For instance, in the work we 
are now carrying on in standardising the electrical appa- 
ratus we use so as to facilitate the manufacture and inter- 
changeability of parts, we find electrical requirements are 
already so predominant that they greatly influence the 
requirements of other uses of mechanical apparatus. 

Finally, I believe the greatest problem of all, and the 
one which will have the most profound inflaence on the 
well-being of our fellows, is the satisfactory development 
of our power schemes by wbich we hope to send the 
population baek to the land. Power distribution schemes 
of various degrees of magnitude have already been started 
in many countries In those where water power was 
available they have made considerable progress, bat in this 
country, where we have to look to the generation of our 
power from fuel, the series of problems involved are of 
the highest interest, are extremely hopeful of speedy solu- 
tion, and the social consequences that will follow on them 
are likely to be so important to the health and better 
development of our race that they deserve the most careful 
consideration of our best men. 

We already see that the necessity for bringing our 
working population into huge factories so that they may 
work within the range of power allowed by revolving 
shafting is already at an end ; that nearly all power can be 
supplied through electric motors, and therefore the factory 
units themselves can be small, spaced more widely apart, 
and many classes of manufacturing processes can be carried 
out most perfectly in the worker's own home unaided by 
the other members of his family. 

Already in Switzerland, France, and Germany, trades 
are being profitably carried on under conditions very 
closely approaching those that have been foreshadowed to 
us by the promoters of garden cities. A large proportion 
of our workers can carry on their business at home ina 
workshop attached to the dwelling-house, and separated 
from the neighbour by the garden in which the children 
can grow up under the best conditions of light, air, and 
sunshine. The electrical engineer who has been a chief 
cause in bringing about this vast social change will be 
honoured among those who have really benefited mankind. 

I hope my audience will sympathise with me in my 
difficulties in dealing at all adequately with this interesting 
subject, which really calla for a course of lectures. My 
choice lay between giving you a mere list of the electrical 
problems which are still unsolved or of treating a few in 
the manner I have attempted, and which I fear is wholly 
unsatisfactory. 

In one sense the preparation of this lecture has been to 
me a source of keen pleasure. My correspondence with 
my scientific and electrical friends, not only in England, 
but in France and America, has made me feel quite certain 
that one electrical problem is already thoroughly and com- 
pletely solved—that is, the kindnoss, sympathy, and help 
that we olectrical engineers can count on from one another. 
I hope those of my friends who have helped me by advice 
and information will understand when they hear or read 
this lecture that their assistance has been appreciated at 
its fall value. 


APPOINTMENTS VACANT. 


Foreman of switch and controller department. 
in last issue. 

Switchboard Attendant, Swindon Oorporation electricity and 
tramways department. Wages 253, per week, Applications by May 3. 
See advertisement in last issue. 

Borough Electrical Engineer and Tramways Manager, 
Southend Town Council, Salary 2400 per annum. 


See advertisement 


PRINTING MACHINES. 
BY FRANK C. PERKINS, 


A great step in advance in the making of blue prints is 
the application of electric arc lights and motor-driven 


| 
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machinery, as it permits the production of prints made 
upon completion of the tracings, and the drafting-room is 
thus made entirely independent of weather conditions. The 
electric blue printing machines produce copies of uniform 
colour, and they have the advantage of making a continuous 
print of almost any length desired. 
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Fid. 2 — Drawing of Federal Blue Printing Machine. 


The accompanying illustration (Fig. 1) shows the method 
of operation of the Franklin electric blue print machine, 
which has two continuous bands of transparent celluloid, 
which are held in position firmly by two rollers, one of 
which ia the driving roller, which actuates the band, while 
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the other is an idler. The bands are caused to revolve 
synchronously, as the driving rollers are geared together 
and revolve at exactly the same rate of speed. As the 
transparent celluloid bands travel from one roller to another 
they pass over a convex surface sbaped in a section of a 
cylinder, and are held by an automatic adjustable tension 
device in absolute contact with this surface and one another. 
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FIG. 3.—The Exposure Side of the Federal Machine, showlog Arc Lamps. 


The motor is of po h. p. capacity, operated on a current of 
104 volts or 220 volts, and the four or five enclosed are 
lamps are employed, each taking a current of 2j amperes 
at 220 volts or five amperes at 110 volts. The speed of 
the motor may be varied by a cone device or by rheostat, 
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FIG. 4, — Federal Blue Printing Machine. 


and in this way the bands may be operated at a slow or 
rapid speed, so that the tracings and sensitised paper may 
pass across the convex surface with a long or short exposure. 
The sensitised paper and the tracings are introduced 
between the transparent bands, which hold them in absolute 


597 


contact as they pass in front of the electric lamp. It will 
thus be noticed that the printing is automatic in its opera- 
tion and continuous as well, printing a long strip or making 
a number of prints from the same tracing in rapid succession. 
Prints may be made at a maximum speed of one minute 
exposure, or a minimum speed of 10 minutes, giving a wide 
range for all kinds of sensitised paper. 

he drawing (Fig. 2) and illustrations (Figs. 5 and 4) 
show the construction of the Federal electric blue 
printing machine, which consists essentially of a drum 
revolving freely in roller bearings; a feed or let-off roll 
above the drum, and carrying a long, transparent, flexible 
apron ; as well as a pair of pulling rolls under the drum 
and connected to tbe power tbrobgh a speed-controllin 
mechanism. The transparent apron is drawn from the f 
roll against a tension device around the surface of the drum, 
surrounding the latter about half of its circumference. The 
transparent apron, which is in contact with the surface of 
the drum, constitutes the exposing surface for printing. It 
will be noted that the blue print paper and the tracings are 
fed between the apron and the surface of the drum at the 
top of the machine, being carried around as the drum 
revolves, and are exposed to the action of electric light and 
then dropped automatically into a box below provided for 
the purpose. A roll of tracing cloth is ueed as a transparent 
apron, and this is wound upon the let-off roll, passing 
around the periphery of the drum to two pulling rolle, 
and then to a take-up roll, which winds it up auto- 
matically as fast as used. As soon as its entire length 
has been drawn around through the machine it is rewound 
ready for another run of exposure. It is claimed that the 
tracing clotb, when in close contact with the work, will 
transmit the rays of light in nearly the same time as plate 
glass. The ordinary roll is about 24 yards long and 42in. 
wide, and with this size six arc lamps are employed, each 
taking five amperes, and burning 150 hours continuously. 
With machines for printing copies 54in. in width, seven 
or eight electric lamps are employed. A small electric 
motor of } h. p. capacity is used for operating this machine, 
and is mounted on the top of the machine and belted to 
a speed controller. Exposures are made either on & con- 
tinuous roll of blue print paper or on separate sheets. 
When the continuous roll is used, the end of the paper is 
started under the transparent apron on the upper side of 
the drum, and the tracings placed one after another upon 
it as the drum revolves. | 


—— —— . — 
ELECTRIC LIGHTING AND AIR-PUMPING ENGINE. 


Through the courtesy of Mr. F. W. Baylis, the chief. 
officer of the Manchester fire department, we are able to 
give the following particulars of a new engine recently 
bought by the department. The object of this engine, 
with its numerous equipments, is to enable firemen to 
adequately deal with fires in which large volumes of smoke 
are given off. In such cases the difficulty of approaching 
the source of tbe fire and of seeing in the smoky atmo- 
sphere have greatly bandicapped the efforts of all fire 
brigades. The new engine, which bas been supplied with 
all its accessories by Messrs. Merry weather and Sons, 
Limited, of Greenwich-road, London, S.E, enables the 
fireman to take light and air with him in such cases. The 
illustration which we give berewith shows that this engine 
is modelled after the firm's well-known fire-engines. It has 
the same type of water-tube boiler which enables steam 
to be quickly raised. This boiler supplies & vertical single- 
cylinder engine. The air-pump used to supply air to the 
helmets worn by the firemen is driven from the crankshaft 
of the engine. There is, however, a coupling inserted, by 
which the air-pump can be thrown out of gear if need be. 
This engine also drives, by means of a belt, a small dynamo 
which is placed on the fore-carriage to supply the hand 
lamps which are carried by the firemen when enterirg 
smoky buildings. It is capable of lighting eight lamps of 
52 c.p. each. Iu order to regulate the voltage on these, a 
rheostat is provided in the shunt circuit of the dynamo. 
The six hand lamps used have each some 200ft. of insulated 
cable arranged on reels, so that it can be easily paid out 
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and wound up again, The air-hose used to supply fresh 
air to the helmets is carried on the drums shown 
in the illustration in 60ft. lengths. This hose is 
of the flexible metal type, and is used also as a 
conduit for the telephone conductors. Special couplings, 


with insulated contacts for the telephone circuit, are pro- 
vided so that the lengths of hose can be quickly joined 


\ 


C 


together. The most interesting feature, perhaps, of the 
equipment is the helmet itself. The earlier form is shown 
in Fig. 1, from which it will be seen that the helmets are 
provided with a leather mask which comes down over the 
firemen’s shoulders. The air-hose was coupled at the back 
and the draught passing round the fireman's head tended 
to keep his eyes and nose clear of smoke. The air then 


passed out under the front of the mask. In the more 
recent types of helmet (illustrated in Figs. 2 and 3) the 
air connection is forked and supplies through two openings, 
one at either side of the helmet. It will be seen that 
a strap is provided to ensure a closer connection between 
the mask and the fireman's tunic. Ia this helmet 
also the front window is made to open, so that 
until the fireman enters the smoke he can breathe freely 
through this opening. The telephone receiver is fixed to 


one side of the mask, and the transmitter is in the front. 
As mentioned above, the wires for these telephones are led 
through the air-hose. The telephones are connected to an 
instrument on the engine itself, by means of which the 
officer in charge can keep in close touch with the fireman's 
requirements. With theee helmets the men can enter build- 
ings which would otherwise be inaccessible owing to smoke, 


Fia 1.—View of the Merryweather Electric Lighting and Air Supply Engine. 


and taking a strong light with them, they will be able to 
render a great service in locating the source of the fire. We 
understand that the engine and helmets have given satia- 
factory results on trial, but that up to the present the 
equipment has not been called upon for active service. 


FORTHCOMING EVENTS. 


Fripay, Arkin 28. 

Tramways and Light Railways Association.—At 8 p. m., 

“ Lubrication,” by Mr. W. F. Parish. 
TuvispAy, May 4, 

Institution of Electrical Eugineers.— At 8 p. m., discussion on Mr. 
A. M. Taylor's paper, read before the Birmingham Section, 
Stand-by Charges and Motor-Load Development.“ 

Rontgen Society.—At 5 p.m. (medical members only), ‘' Forty-two 
Oases of Ureteral Calculus Diagaosis by X-Raya proved by Opera- 
tion on the Passage of the Oalouli " : and at 8.15 p.m. (general 
meeting), '' Measurement and Technique in Therapeutic Dosage, 
both by Dr. O. Lester Leonard, of Philadelphia. 

Chemical Society.—At 8 p.m., general meeting. 

Civil and Mechanical Engineers’ Society.—At 7.50 p.m., annual 
general meeting, followed by s paper, entitled '' Card Indexing and 
Filing,“ by Mr. J. O. Osborne. 

SATURDAY, May 6. 

Electrical Engineers’ Corps (R E. V.)—4Àt 8 p.m., Bohemian 

concert at the Oaxton Hall. 


Rugby Enginoering Society.—May 20, visit to the Lots-road 
power station at Ohelsea, 

Incorporated Municipal Electrical Association.—June 27-30, 
annual convention. Particulars in another column. 
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TRADE NOTICES AND NOVELTIES 


Electric Lighting from Petrol. 


The perfection of the petrol engine makes the combination 
of these prime movers with the dynamo an exceedingly portable 
one for electric lighting purposes. While such combinations were 
firat introduced in connection with searchlight work in the army, 
they are becoming common for isolated installations where the 
number of lights required is small. Messrs. Ward and Goldatone, 
of Datton-street, Strangeways, Manchester, are supplying a petrol 
engine connected to an enclosed type dynamo for such work. 


The Wargold Petrol-driven Dynamo. 


The illustration herewith shows a combination capable of 
supplying 50 8-c.p. lamps at the same time. The engine is of 
the two-cycle type, giving an impulse at every revolution, 
which ensures an even turning moment. The makers calculate 
that with petrol at 9d. per gallon, the cost of fuel is equal to 
ld. per horse-power hour, or, say, 2d. per unit. This type of 
plant will recommend itself to those owners of motorcars who 
wish to introduce electric lighting into country houses in 
inaccessible districts. The motorcar driver will then have no 


difficulty in supervising the running of the lighting plant. 


Improved Bheostats. 
The Patent Rheostat Company, 18, Chapman-street, Hulme, 


Manchester, have sent us particulars of an improved form of 


starting rheostat which they are about to place on the market. 


In this rheostat the usual box of wire resistance coils is dis- 
pensed with, as also the contact studs, a patent contact resiat- 


ance being substituted. This resistance is composed of thin 


sheet-metal stampings, packed into a channel in the slate base. 
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Front View of Motor Starter, showiog Resistance mount:d 
on the face of the Switch. i 
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It is exposed upon the face of the switch, as shown in the 
accompanying illustration, and the contact lever makes contact 
directly with the resistance in the operation of switching on. 
Since the resistance is composed of a considerable number of 
segments, each of which represents a resistance unit, an ideal 
cutting-out arrangement is obtained, equivalent to that of a 
starter furnished with several hundreds of contact studs. 


Moreover, it enables a constant current increment to be main- 
tained, and a motor to be consequently brought up to speed with 
perfect smoothness. For all uses the resistance is given a 
large cross-section, and is practically indestructible at proper 
current loads. It should be mentioned that the stampings of 
whick the resistance is composed are of a non-rusting alloy. 
They are closely packed in the channel, and provision is made, 
by means of a spring inserted at the end of the resistance 
column, for expansion movements ; also to ensure, with 
certainty, continuity in the resistance circuit. For the larger 
sizes of starters, where heavy currents have to be dealt with, 
two or more resistance columns are used in parallel, but all on 
the face of the switch, so as to obtain a large heat-dissipatin 

surface. Special attention is drawn to the low price at whic 

rheostats of the type in question can be manufactured. 


Accumulator Acid. 


Messrs. F. W. Berk and Co., Limited, 1, Fenchurch- 
avenue, London, E.C., inform us that they have now registered 
their special accumulator acid as B. A. A. This acid is manu- 
factured expressly for use in electrical batteries. It is made 
from the best Sicilian brimstone and distilled water, and is 
tested for chlorides, nitrates, lead, iron, and any other impurities 
before leaving the factory. Moreover. Messrs. Berk and Co., 
Limited, supply it in a concentrated form, or broken down to 
any degree of strength. We need not dwell here upon the 
importance of using suitable acid where electrical accumulators 
are concerned. 

Catalogues, ete , Received. 


SIEMENS's PunLicATIONS.— Leaflet 560 just published by 
Messrs. Siemens Bros. and Co., Limited, York-mansion, York- 
street, Westminster, S. W., gives the outputs, weights, and 
dimensions of the firm's open-type G motors and new pattern 
G A motors, protected, ventilated-enclosed and fully-enclosed, 
the range being from 40 b. h. p. to 150 b. h. p. Specification 64 
describes these G A motors. 


ALTERNATINd- CURRENT Morons, —List, No. 4 (Section A) just 
issued by the Electrical Company, Limited, 121-125, Charing 
Cross- road, London, W. C., describes the firm's single, two, and 
three phase motors. These motors are of the semi-enelosed 
(protected), ventilated-enclosed, or totally-enclosed type, the 
windings and moving parts being well protected in all types 
from ivjary or acoldental contact. They have been designed to 
meet the demand for motors occupying small space, of light 
weight, and possessing a large overload capacity, together with 
high efficiency, large starting torque, high power factor and low 
temperature rise. A special feature is the comparative: small 
diameter of the rotor, in consequence of which its inertia is 
reduced to a minimum. Special consideration has also been 
given to the reduction of waste power by bearing and slip-ring 
friction, as well as to absolute safety to attendants with motors 
wound for high pressures. 


D.C. VARIABLE - SEED Morors,—Messrs, Viokere, Sons, 
and Maxim, Limited, River Don Works, Sheffield, have just 
issued section No. 2 of their new D.C. catalogue, containing prices 
and particulars of continuous-current variable-speed motors. 
The Vickers variable-speed motor is a specially constructed 
shunt machine, which will give on a single voltage the full 
power through a range of speed of 5 to 1, or even up to 6 to 1, 
if necessary, by shunt regulation. The motor runs with 
sparkless commutation at all speeds, and the efficiency is as 
high as that of an ordinary well-designed constant-speed motor. 
At the slow speed the starting torque is very high. Up to date 
upwards of 550 motors of this type have been made by the firm, 
in sizes from 24 b. h. p. up to 90 b. h. p. The first of them were 
applied to a number of machine tools in 1897. Thus they have 
been thoroughly well tried. 


PERSONAL. 


Ia view of his retirement on the 30th inst. as engineer and general 
manager of the Brighton Corporation tramways to take up the position 
as general manager to the Hastings and District Tramways Oompany, 
Mr. T. B. Holliday has been presented with a handsome silver bowl. 

The Brighton Town Council have appointed Mr. Ohristie en ginoer 
aud ADIT of the electricity undertaking in succession to Mr. Arthur 
Wright, | 

Mr. Lambert, the electric lighting engineer of Perth, has been 
appointed general manager of the electric tramways at a salary of £360, 
£75 of which is to be paid by the Tramway Committee. 

We are asked to atate that one of the directors of Messrs, Harris 
Lee, and Co., Limited, Johannesburg, S.A. (Mr. H. M. Harris), will 
bein London at the beginning of next month, and can be seen by 
appointment at 165, Queen Victoria-street, E. O. 

The Resson Manufacturing Company, Limited, have appointed Mr. 
F. Barnes Spencer, M.I E.E. (late sales manager to Messrs, Ferranti 
Limited) as their contract manager. Mr, Spencer, who is shortly 
visiting tbe United Stetes, will take up the appointment about the 
beginning of June next. 
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A NEW DYNAMO.* 


At a recent meeting of the Elektrotechnischer Verein 
Prof. E Rosenberg described in detail a novel and ingenious 
dynamo designed by him for the lighting of railway 
carriages. Numerous machines of this type have already 
been made, and tried in actual work, and many more of 
various sizes are on order for the Prussian State railways, 
the Bavarian State railways, the Bagdad Railway, ete., and 
ids is no doubt as to the suitability of the machine for the 
work. 

As ie well known, the chief requirement for a successful 
railway lighting dynamo for use eitber with or without 
accumulators, and suitable for driving from the car axle, is 
the production of a practically constant uni-directional 
voltage (current), in spite of very wide variations of speed 
in either direction of rotation. Once this is attained it is 
possible to carry out the lighting whilst the train is running 
from the dynamo and accumulators in parallel, and whilst 
the train is at rest at a station the accumulators alone 
would do the work. In this way, by adjusting the dynamo 
current once for all, it would be possible to arrange for the 
cells when in parallel with the dynamo to act simply as a 
steadying adjunct, and to receive, on the whole, a greater 
charging thau disehargiog current, and so remain as fully 
cbarged at the end of the day as at the beginning. The 
ordinary shunt, series, or compound dynamo is, of course, 
quite unsuitable for such work, and the difficulty has, up 
to the present, been met either by the employment of 
complicated differential windiogs or by the use of special 
mechanical or electromechanical devices for nentralising 


Fie. 1. 


the effect of the variable axle speed—: g, by means of a 
belt or friction gear arranged to slip when the speed exceeds 
a fixed value. These systems cap, however, only be made 
really automatic by the use of complicated relays and the 
like, and on this account cannot be considered satisfactory. 
The dynamo now described is designed to avoid the use 
of all additional apparatus except the ordinary shunt 
regulating resistance, and when used with accumulators, 
some simple form of non-return apparatus, such as an 
aluminium cell, to prevent the battery sending current 
back through the machine when the train is at rest. Fig 1 
shows the arrangement of the new machine diagrammati- 
cally. It will be seen that the chief differences from an 
ordinary dynamo consist in the addition of two extra sets 
of brushes short-circuited together and set at right angles 
to the main brushes, and in the proportion of pole-face 
area to magnet-core area. The diagram shows a two-pole 
machine, though the arrangement is equally applicable to 
multipolar ones. The armature employed differs in no 
way from an ordinary armature. In an ordinary dynamo 
the cross field set up by the armature ampere-turn at 
practically 90deg. to the main magnet field is found 
objectionable on account, of its distortion of the main 
field, and it is suppressed, as far as possible, by saturating 
the pole tips, etc, but in this new machine the cross field 
fulfils an important function in the regulation of the output. 
The machine is self-exciting, just like any shunt dynamo, 
but it will be simpler to consider it ss connected in parallel 
with a battery (Fig. 1), as iv would usually be when used 
for train-lighting. The battery sends a certain current 
round the exciting winding, f f, and produces what may be 
° Eicktrotechnische Zeitschrift, April 20, 1905. 


called the original flux,” shown by the small letters s s 
and n n, through the armature in the vertical direction. 
This flax produces no effect on the main (vertical) brushes 
because the volts induced in the different quadrants 
neutralise one another, but it induces a voltagé between 
the short-circuited brushes, b b, and causes a current to flow 
through the short-circuit. This current sets up & cross 
flux of its own in the horizontal direction, passing from the 
armature into the air, through the pole-pieces back into the 
air and the armature, as shown by the large letters, SS and 
NN. This flux actually combines and forms a resultant 
field with the original flux, weakening the leading pole-tips 
and strengthening the trailing ones, but for all practical 
purposes the two fluxes may be considered as existing 
separately. 

Now, the horizontal cross flux is relatively to the main 
(vertical) brushes in the position of the main flux in an 
ordinary dynamo, and consequently induces a definite 
voltage between these brushes. This voltage will pass a 
certain current through the. external resistance (battery or 
lamps) connected to the main brushes, and this current 
tends to set up a vertical cross field directly opposing the 
original flux, ss, nn. Any reduction of this original flux, 
however, leads to a reduction in the short-circuit current 
in the horizontal cross flux, and consequently in the voltage 
and current of the main brushes. For every value of the 
ampere-turns in the coils, ff, there is a definite external 
current, and this current is always somewhat less than the 
current which makes the vertical (main brush) cross field 
ampere-turns equal to the ampere-tarns in the coils, f f, for 
when this equality exists there can be no “original flux,’ 
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no current through the short-circuited brushes, no main 
5 and no voltage induced between the main 
brushes. The external current will, in fact, always attain 
such a value A that the vertical flux, ss, nn, set up by 
the difference in ampere-tarns between the exciting ooils, f f, 
and the vertical cross ampere-turns due to current A 
will generate a short-circuit current through the horizontal 
brushes capable of setting up that N valus of main 
horizontal flux which, at the speed at which the dynamo 
happens to be running, and with the external resistance 
which happens to be across the main brushes, will produce 
an external current A. 

The effect of reversing the direction of rotation of the 
machine is shown in Fig. 2. The“ original flux” remains 
unchanged ; the current in the short-circuited brushes, 
therefore, becomes reversed ; the main (horizontal) flux 
consequently also reverses, and this, in combination with 
the reversed rotation, keeps the main external current 
unchanged in direction. A little consideration will show 
that, since the horizontal brushes are short-circuited, only a 
very small vertical flux would be required to produce even 
full-load carrent through the short-circuit. In the machines 
actually constructed it is found that at normal speed a short- 
circuit current equal to about 40 per cent. of the useful 
output current is sufficient to set up the required main flux, 
and in order to produce this 40 per cent. short-circuit 
current tbe ampere-turns in the coils, f f, have only to 
exceed the vertical armature ampere. turns due to the useful 
external current by about 10 per cent. If, therefore, the 
speed increases to double the normal or even to an 
infinite value, the utmost that can happen is the 
increase of the external current by something less than 
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10 per cent., for with a 10 per cent. increase the 
original flux would be entirely neutralised, and the 
whole action of the machine would come to an end. 
If, on the other hand, the speed fall to, say, 70 per cent. 
of its normal value, the external current tends to fall, but 
should it fall even as little as 10 per cent., the original 
flux would be immediately doubled, and this, in spite of 
the lower speed, would produce about 40 per cent. more 
current through the short-circuited brushes, and would 
increase the main (horizontal) flax sufficiently to compensate 
almost exactly for the drop in speed and leave the external 
current almost unchanged. The fact that the compensation 
for speed depends on the differential action of two almost 
equal quantities in this way, is the chief reason for the 
very exact automatic regulation obtainable with these 
machines. 

The connection between external current and speed for 
one of these machines working in parallel with a battery— 
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te, with constant external voltage—is shown by Fig. 3. 
The various curves indicate the results obtained with 
various values of the exciting current in the coils, / f. 
Curve I. represents maximum excitation, and shows that 
at a low speed of about 540 revolutions (94 miles per hour) 
the terminal volts of the machine become equal to the 
battery volts, and that the current delivered by the machine 
rises rapidly with increase in speed from this point. By 
the time that 700 revolutions (19 miles per hour) ia reached 
the bend in the curve is practically passed, and from there 
onwards the curve runs asymptotically towards a definite 
limiting current. Thus a change of speed from 2,400 
to 800 revolations per minute (65 to 214 miles per 
hour train speed) only produces a drop in current of 
about 12 per cent. If the excitation of coils, f f, is 
reduced by varying the field regulating resistances, such 
curves as those marked II. to VIII. are obtained. At half 
excitation (Curve V.) the speed at which the battery 
voltage is reached is only slightly higher than before (390 
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instead of 340), and the limiting value of the external 
current is almost exactly half that with full excitation. 
If the machine works direct on to a constant external 
resistance instead of on to a battery, the curves of volts 
and amperes for a given exciting current are as shown in 
Fig. 4. Here the curves naturally start from zero, but 
after & speed of 600 or 700 revolutions is reached the 
current curve takes almost exactly the same form as the 
corresponding curve in Fig. 3. When working on incan- 
descent lamps, the effect of speed variations is even less 
noticeable, owing to the fall in the resistance of the lamps 
as they get hot. Fig. 5 shows the way in which the current 
through the short-circuited brushes varies with the speed. 
It will be seen that at low speeds (when, of course, the 
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useful output current, which neutralises more or less of the 
original flox, falls off) the short-circuit current rises 
rapidly. In order to prevent the possibility of the short- 
circuit current under any circumstances reaching a dangerous 
value, it is found advisable to let the iron of the msgnet 
yoke or core become saturated when the flux reaches a 
value corresponding to the maximum safe short-circuit 
current. Then, if the speed falls still lower than that corre- 
sponding to this point, the short-circuit current will decrease 
again, and the voltage of the machine will fall below 
that of the battery. In order to prevent a reversed current 
being sent from the battery through the machine in these 
circumstances, an aluminium cell is inserted between the 
two. 

Another interesting carve in connection with this machine 
is given in Fig. 6. This shows the ordinary load charac- 
teristic (with constant separate excitation of the coils, ff) 
taken at constant speed, and with variable external 
resistance. The normal load would occur at about the 
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point m. If the machine were short-circuited the current 
would only rise slightly, whilet if the external resistance is 
increased the voltage rises rapidly in attempting to main- 
tain a constant current. The current, however, does 
gradually fall off in spite of the fact that by the time open 
circuit is reached tbe terminal voltage will have risen to 
several times the normal value. At the same time the 
current through the short-circuited brushes rises corre- 
spondingly. Such a machine, therefore, needs no protection 
against damage through short-circuiting, but must be safe- 
guarded against the opening of tbe external circuit. This 
can be arranged for by inserting a fuse between the short - 
circuited brushes. 
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Turning next to the question of the size of such a 
machine as compared with that of an ordinary dynamo fcr 
the same output, a little consideration will show that tle 
armature, in spite of the fact that it carries the additional 
short-circuit current, will not be appreciably affected. Fer 
instance, in the above described machine the short-circuit 
current at normal speed is some 40 per cent. of the usefol 
output current, and this short-circuit current is added to 
the normal current in two of the quadrants of the arn s 
ture, but is subtracted from it in the other two quadrants. 
Calling the useful current 1, the C? R losses in an ordinary 
armature may be represented by 1, whilst with the same 
armature used in the new way the C? R losses would be 
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i e., they would be increased by the same amount as if the 
carrent taken from the ordinary armature were increased 
only some 7j per cent.—so that if the machine is going to 
ran most of the time at normal or higher speeds no allow- 
ance need be made, whilst if it is to run for long periods 
at low speeds (when the short-circuit current will be corre- 
spondingly increased) the copper sections on the armature 
must be somewhat increased. The commutator must be 
designed to carry double the usual number of brushes, and, 
in order to avoid crowding the brushes together too much, 
the brush rocker is conveniently placed over the centre of 
the commutator, the main brushes being placed on one side 
of it and the short-circuited brushes on the other side. 

Coming next to the magnets, a decided raving in 
material is found to result from the new design. The main 
flax of the machine is set up in the armature, and passes 
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from the armature into the air and the pole-shoes and back 
again into the armature, so that only the iron of the pole- 
shoes bas to have sufficient section for this flax. The 
agnet yoke and magnet cores have only to the 
small original flax” set up by the coils, f f, and can, there- 
fore, have an extremely small section. The coils, f f, have 
only to have slightly more ampere-turns than the normal 
armature ampére-turns, and have only to enclose the small 
"original flux" iron section, so that only a very small 
weight of copper is necessary. 
here is still the important question of commutation to 
be investigated. The short-circuited brushes (bb, Figs. 1 
and 2) are working in a neutral zone, and are no worse off 
than those of every reversing mutor—in fact, they are 
better off, because, as has been stated, the current to be 
commutated at these brushes at normal speed is only some 
40 per cent. of the normal full load current. Further, the 
current in these brushes varies almost exactly inversely as 
the speed, so that the product of commutated current by 
speed (which determines the reactance voltage) is almost 
constant, and makes commutation at high and low speeds 
equally satisfactory. The main brushes (B B, Figs. 1 and 2) 
are directly opposite the middle of the original flax " poles, 
but in the neutral zone of the main flax. Now the 
"original flax" is always only of such amount as to pro- 
duce a certain limited current through the resistance of the 
armature and the short-circuited brushes b b, and the separate 
short-circuiting of certain sections by the brushes B B 
cannot cause anything more than this limited current to 
flow. Looked at in another way, the coils, / f, may be 
considered as helping commutation by acting the part of 
compensating coils, neutralising and rather overpowering 
the armature ampere-turns due to the main external 
current, just as in the Deri compensated dynamos. Tbe 
compensation, however, is not very exact, for, as the 
external current (the current to be commutated at B B) 
increases, the amount by which the ampere-turns in f f 
exceed the armature ampere-turns falls off instead of 
increasing, On this account, as well as to allow for slight 
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want of magnetic symmetry in the main flux, it is found 
preferable to cut recesses in the pole-faces just opposite the 
brushes B B, and so let commutation at these brushes take 
place in a real neutral zone. In this way the brushes BB 
also work under the same conditions as the brushes of an 
ordinary reversing motor, and, in practice, they are found 
to be perfectly sparkless when running in either direction. 
As regards efficiency, the new machines compare favour- 
ably with ordinary machines of tbe same out put, for the 
slightly increased commutator losses are neutralised by the 
reduccd magnet winding loss. The efficiency at a given 
output also remains practically constant over a wide range 
of speed, for the increased friction losses at the high speeds 
are counteracted by the reduced short-circuit current loas. 


In conclusion, detailed drawings and photographs were 
exhibited of various machines already completed, including 
50-volt, 70-ampere, 240 to 1,200 revolution, four-pole 
dynamos (see Figs. 7 and 8) and six-pole dynamos for 


mounting direct on the wheel axle, and suitable for an 
output of 77 volts 200 amperes at from 165 to 530 
revolations. 


LEGAL 


FIRES FROM ELECTRIC MAINS. | 
Midwood v. Manchester Corporation. 


This case, in which Mr. Jastioe Lawrance and a jury awarded the 
plan'iffa £677 and ooste, and which was reportei in our issues of 
Marsh 24 and 31, was mentioned in the Oourt of Appeal last week. 

Mr. GORDON, on behalf of the Corporation, applied for a stay of 
execution and als» for leave to expedite the hearing of the appeal which 
the defendants had entere1. 

The Mastek OF THE RoLLs said that the application must be 
made to the jadge who tried the case. 


INTELLIGENCE. 


COMPANIES’ MEETINGS AND REPORTS. 


INDO-EUROPEAN TELEGRAPH. 


The ordinary general meeting of this Company was held on Tuesday, 
Mr. J. Herbert Tritton presiding. Particulars of the report appeared 
in our issue of the 14th inst. 

The CHAIRMAN said that the prospects of reoeipts for the next 
financial year were not as satisfactory as the directors could wish, 
mainly owing to the redustions which were possible in the rates, but 
he did not think it necessary to take a pessimistic view. e share- 
holders had been informed at the last general meeting that the Rustiau 
section of the line would pass to the Russian Government at the end 
of 1934. That section had become the property of the Russian Govern- 
ment sinoe Jan. 31 last, and would be formally handed over to the 
representatives of that Government as soon as the necessary formalities 
were completed. As some mis ipprehension seemed to have arissn in 
that connection, he thought it would be well to mention that under 
the concession, which would continue until Jan. 31, 1925, the Company 
tad the sole use of the same lines as hitherto, although they were now 
leased to the Company instead of being its actual pro „ The 
transfer of the Russian section from the financial t of view 
would, of course, be dealt with in the accounts for 1905, and would 
involve the writing off of the cost of that section, which stood in the 
balance-sheet at £313,285, against the reserve fund of £446,045. The 
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Company was thus entering upon a prolonged concessionary period with 

its capital absolutely intact, and a list of investments Wuieh could 

stand the most rigorous inspection. | 
The report was adopted. 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER. 


The annual general meeting of this Company was held at Montrose 
last week, Dr. Stone presiding. 

The report stated that the lb connections in Montrose had bsen 
increased from 11,670 to 15,130, and in Brechin from 7,359 to 12,081, 
and up to the present time 1,920 additional lamps had been applied for 
in Montrose and 2,050 in Brechin, making a total for the two towns of 
51,181 equivalent 8.c.p. lamps. The result of tbe year's trading, 
including a balance of £469. 13s, 2d. brought forward from the previous 
year, showed a profit of £2,422, 4s, 9d., which, after paying interest 
on loans amounting to £1,659. 3s., as againet £918 paid in 1903, left 
a balance of £727. 1s. 9d. available for distribution. The directors 
recommended a payment of a dividend at the rate of 24 per cent., 
which would absorb £293. 12s. 3d., leaving a balance of £433, 9s. 6d. 
to be carried forward. 

The report was adopted. 


KALGOORLIE ELECTRIC TRAMWAYS. 


The first annual meeting of this Company was held at Winchester 
House last week, Mr. A. H. P. Stoneham presiding. Particulars of 
the report appeared in our issue of the 14th inst. 

The OHAIRMAN remarked that, satisfactory ae their profits were, 
they could make much more in the future. They were now paying 
the Kalgoorlie Electric Power Oompany 4d, per unit for power, which 
was a reasonable rate when they entered into the contract, because at 
that time water was very expensive, and the power company, not 
believing that the Government water scheme would be successfally 
carried through, went to enormous expense in erecting condenser. 
Fortunately for Kalgoorlie the Government water scheme has been 
successfal, and the vast expenditure on condensers had proved to be 
totally unnecessary, so they were now putting up their own plant, 
and would get power a great deal cheaper than the power company 
could afford to supply them. He did not anticipate that the share- 
holders would be asked for capital. 

The accounts were unanimously passed. 


CAPE ELECTRIC TRAMWAYS. 


An extraordinary general meeting of this Company was held on the 
19th inst. for the purpose of considering the following resolution : 
That Mr. Alfred Parrish be and he is hereby removed from the office 
of direotor of the Company." 

Colonel Sir OHARLES EvAN-SwrTH (the chairman of the Company) 
reviewed the transaction in connection with the Camp's Bay line, which 
had not turned out so favourably as had been expected. Mr. Parrish, 
who had not taken a very active part in the Company's business of 
late, had recently issued, on his own initiative, a circular in which he 
sought to exonerate himself aud to impugn the action of his colleagues, 
n under the circumstances, could not co-operate with him any 
onger. 

ter some discussion the resolution was put to the meeting and lost 
on a show of hands. A poll was demanded, which was taken at once. 

The poll resulted as follows: in favour of tbe directors’ motion, 
291,327 votes; against the motion, 54,711 votes. The motion was then 
declare i to be carried by the requisite msjority. 


MARKET DRAYTON ELECTRIC LIGHT AND POWER. 


The annual meeting of this Company was held last week, under the 
presidency of Mr. R. O. Donaldson-Hudson. 

Although only a little over two years since the Oompany commenced. 
it was shown that during the year the number of lamps connected 
with the works had increased from 4,759 to 7,161. There was a net 
profit of £562, which, with the balance of £75 brought forward, gave 
a total of £630. This it was decided to deal with by writing off £32 
from the preliminary expenses, to carry £368 to the reserve fund 
and renewal accourt, and the balance of £230 to the next account. 


OSWESTRY ELECTRIC LIGHTING. 


The annual meeting of this Company was held on Tuesday, Mr. 
Wynne Oorrie, the chairman, presiding. It was reported that the 
increase in the receipts continued to be very satisfactory, and that the 
available balance of profit amounted to £558. After adding £163 to 
the reserve fund, it was decided to declare a dividend of 4j per cent. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The report for the year ended Dec. 51, 1904, to be presented at the 
meeting to-day, states that including £1,757 brought forward at 
Dec. 31, 1903, and after deducting the interim dividends of 3 per 
cent, paid Nov. 1 on both the preference and ordinary shares and 
other charges, the amount to be dealt with is £12,422. e directors 
recommend a final dividend of 34 per cent. on the ordinary shares, 
making 64 per cent. for the year, transferring to reserve account 
£3,000 leaving to be carried forward £1,721. The Telephone Com- 

y cf Egypt has been enabled to declare dividends of 7j per cent. 
or the past year on both its preferred and deferred shares, which have 
been included in the accounts of this Oompany. The Egyptian com. 
pany has received a further contract from the Government of the 


Khedive for the installation of an additional batch of provincial 
telephone lines, At Singapore land has been purchased for new 
exchange premises, which are now in couree of erection. At 
Maulmain a suitable building has aleo been purchased for exchange 
and residential premises. The Iadian local companies have paid the 
same dividends as for 1905. The Bombay Telephone Company's new 
premites will be completed vay ahortly. The work of underground 
cabling its system in the city of Bombay has already commen The 
Government of India having compulsorily acquired the premises in the 
occupation of the Bengal Telephone Company in Oaloutte, the removal 
cf that company's central exchange has become necessary. The Govern: 
ment has granted ccmpeneation for this compulsory removal, New and 
improved switchboards have been ordered, and it is hoped these will 
be installed duriog the autumn, by which time it is expected under- 
grcund cabling operations will also be in progress. In Rangoon, 
Meulmain, and Madras the work will be commenced within the next 
12 months. The Ohina and Japan Telephone and Electric Company 
hu received a license from the Hong-Kong Government for a term of 
25 years. The system there will now be th hly overhauled and 
rec nstructed with underground and overhead cables. The business at 
Hong-Kong is progressing very favourably. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


An extraordinary general meeting of this Oompany was held ab 
Winchester House on the 19th inst., Mr. R. M. Horne-Payne presid- 
ing, to approve an agreement providing for the electrification and 
operation by this OM PANT of the railway line from the city of 
Vancouver to Steveston, Lulu Island, to increase the capital to 
£1,000,000 by the creation of 160,000 new shares of £1 each, and to 
adopt new regulations. | 

Oonfirmatory resolutions were unanimously adopted. 


CALCUTTA ELECTRIC SUPPLY. 


The report for the year 1904 states that the number of unite of elec. 
trical energy to'd dutiog the year wae 2, 760.457, compared with 
2,044,681 for the preceding year, an increase of 35 prr oent. The gross 
revenue from all souroes amounted to £60,245, compsred with £47,129, 
an inorease of 273 per cent. The working costs, including provision 
for renewals, were £350,744, compared with £25,552, an increase of 
20 per cent., and the net revenue £29,499, compared with £21,587, an 
increase of 563 per cent. The directors, in view of the capital outlay, 
have increased the amount set aside for renewals fund account to 
£11,000, which is £2,500 over the amount set aside in the Preceding 
year. Of the sum s» provided, £4,032 has been expended in repairs 
and renewals, and £570 has been written off, leaving a balance of 
£21,815 carried forward ss a reserve for renewale. During the year 
the directors made a further iesae of 20,000 shares of £5 each at a 
premium of £1 per share. The premiums, less the cost of issue, have 

een added to the reserve fand, which now stands at £54,592. The 
available balance of net profit, after deduoting the interim dividend 
paid in November, interest on loans, and income tax, is £21,279, and 
the directors recommend a final dividend at the rate of 10 per cent. per 
annum for the half-year, making 8 per cent. for the year, and the 
balance of £4,720 is carried forward. 


RAND CENTRAL ELECTRIC WORES. 


The report for 1904 shows & gross profit of £48,450, and after pro- 
viding £16,670 for depreciation, there remains a balance of £51,780. 
From this has to be deducted the balance atending to the debit of 
proni and lose account, as at the end of 1903, of £11,947, and £307 

lance of royalty due to the Transvaal Government under the con- 
cession, leaving a net balance of £19,525. Oat of this the direotors 
recommend a dividend of 5 per cent. per annum, carrying forward 
£4,525 to the new account, e power supplied during the year hes 
yielded a revenue which exoeeds that of the preceding year by 224, 305, 
and, as a result, the working profit, before deducting the sum allocated 
to depreciation, amounts to £48 450, as compared with £28,540 for 
1903. The receipts derivei from the supply of power and rent of 
plant sggregeted £94,818, against £70,515 for the year 1903. Interest 
on deposits aud profit on exchange, eto., have er increased the 
revenue by £1,561, bringiog up the gross receipts for the year to the 
sum of £96,179. 


WOKING ELECTRIC SUPPLY. 


The report for the year ending Deo. 51, 1904, states that the total 
revenue was £10 356. 161. 7d., and the expenditure connected with 
the generation and distribution of electricity and ment 
amounted to £6,031. 18&, leaving a ta'ance of £4,524, 18s. 7d., to 
which has been added £785. Os. 7d., the amount bronght forward from 
last year, makiog a total of £5,109. 19s. 2d. The tors propose 
to appropriate this as follows ; payment of interest on the 4j per cent, 
debentures £1,074. 165. 1d., payment of interest on temporary loans 
£215. 6s. 6d., psyment of dividend on the 6 per cent. cumulative 
preference shares to Dec. 31, 1904 (six months to Jane 20, 1904, havin 
been paid on Oot. 1, 1904), 21. 333. 78. 2d., payment of a dividend o 
6 per cent. yer annum on the ordinary shares £771. 188. 7d., to 
depreciation fund acoount £1,000, leaving a balance to be carried 
forward to the credit of profit and loss account of £715. 11s. 10d. 
The following table will show the rate at which the Oompany’a business 
has progressed during the last four years: 1901, number of consamers 
417, * connected 15,090, revenue £4,466. 15s.; 1902—6843, 19,566, 
£6,276, 2s. bd. ; 1905—660, 25,010, £7,951. 163, 10d. ; 1904—783, 
5 £10,540. 19s, During the year 123 new consumers were 
obtained, 
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EASTERN EXTENSION TELEGRAPH. 


The report for the half-year ended Dec. 31, 1904, to be submitted 
to the meeting on the ird proximo, states that the gross receipts have 
amounted to 1,788, against £265,269 for the corresponding half. 
year of 1903. iori expenses, including £35,471 for maiatenance 
of cables, absorb £150,085, against £142,419 for the correspon ing 
period of 1903, leaving a balance of £181,753. From this is deduc 
£2,793 for income tax, and £12,048 for interest on mortgage deben- 
ture stock, leaving a net profit for the half-year of £166,911. After 
adding £110,270 brought forward from the previous half-year there is 
an available balance of £277,181. One quarterly interim dividend of 
1j per cent. has been paid for the half-year, and it is now proposed to 
distribute another of like amount. It is also proposed to pay a bonus 
of 4s, per share, or 2 per cent., making a total distribution of 7 per 
cent, fo: the year 1901. The sum of £120,000 has been transferred to 
the general reserve fund, leaving £22,181 to be carried forward. 
Bince the close of the financial year tbe capital account has been 
increased by a further issue of £150,000 of 4 per cent. mortgage 
debenture stock, thus mah ing the total issue to date £752,400. 


BATH ELECTRIC TRAMWAYS. 


The directors state that during the year 1904 the construotion of the 
system originally contemplated under the Company's light railway 
order was continued, and sections of the line were opened from time 
to time, until, on Aug. 1 last, the final section irri gira for traffic, 
A farther order, acquired in the latter part of 1903, in connection 
with the extension over the Midland Railway, and known as the 
Midland bridge route, is still in course of construction. In November, 
1904, powers were sought from the Board of Trade for the construction 
of two additional lines, one of which—the extension to Newton Bt. 
Loe about 1 mile 6 furlongs 9 chains in length—was authorised by the 
Light Railway Commissioners, The capital account of the Company 
shows au expenditure to Deo. 31, 1904, of £302,545, which includes, 
under the advice of ccunsel, the cost of registration and formation, all 
management of the Company prior to opening for traffic, and the 
expenses of loans, etc., raised for capital parposes. The traffic receipts 
for the year 1904 amounted to £35,161, which must be regarded as 
satisfactory, especially as in the earlier part of the year the Oompany 
was operating, under difficult conditions, only a portion of its system. 
After charging operating and administration expenses, there remains a 
balance of £11,260, from which muet be deducted interest accrued on 
the 44 per cent. debenture stock £757, and dividend on the preference 
shares to Dec. 31, 1903, paid Dec. 29, 1904, leaving a ba ance of 
£7,670. Oat of this the directors recommend the payment of a 
dividend at the rate of 6 per cent. per annum upon the preference 
ahares to Deo. 31, 1904, which will absorb a sum of £23,760, leaving to 
be carried forward £3,920. 


RIVER PLATE ELECTRICITY. 


The report for 1904 states that the net revenue for the year, after 
providiog debenture interest, writing off depreciations and the balance 
of preliminary expenses, amounts to £10,436. To this must be added 
£2,829 carried over from last year, making an available balance of 
£13.265. The directors recommend the payment of the year's divi. 
dend upon the 6 per cent. preference shares, that £4,000 be placed to 
a contingency fund, and that the balance of £3,265 be carried forward. 
The accounts might have permitted a distribution on the ordinary 
shares, but the Board are of the opinion that, pending the reconstruc- 
tion of the Company's atetions now in progress, it is in the 
best interests of the shareholders that they ahould carefully 
husband their resources, Daring the year the transfer of the 
Buenos Ayres property to the German Trans-Oceanio Electric Company 
of Berlin n formally completed. The agreement between the 
Company and the Government of the province of Buenos Ayres for 
the acquisition by the Company of the Government's interest in the 
La Plata station and for the extension of the publio lighting contract, 
having been approved by the Ohamber of Deputies and the Senate, has 
been executed by the governor of the province. The Board have sano. 
tioned the erection of a new and enlarged station upon the site 
acquired, Itis hoped that the new etation will be in operation and 
the transfer over from the existing station substantially complete 
within 15 months. Important improvements and extensions have 
also been authurised at Tucuman, the works in connection with which 
have already made some progress, 


COVENTRY ELECTRIC TRAMWAYS. 


The report for 1904, to be presented at the meeting to-day, states 
that the net earnings for the year have amounted to £35,410, a decrease 
of £1,282, as shown by the following figures: groes earnings, £15.981, 
a decrease of £892 ; cost of operation, £12,571, an increase of £3540. 
After allowing £1,190 for interest paid on the £34,000 mortgage 
bonds, a balance remains of £2,220, which, added to the sum of 
£1,373 brought forward from lsst year, makes a total of £3,593 
available for distribution. The directors recommend a dividend of 
2 per cent. for the year on the amounts paid up on the share 
capital, and that £500 be placed to reserve. is will absorb 
£2,846, leaving a balance of £647 to be carried forward. The 
decrease in earnings above referred to is entirely owing to the 
unavoidable loss of traffic and disorganieation of the tramway 
service caused by the reconstruction of the portion of the system 
referred to in last year's report. Those works were commenced in 
October, 1904, and the reconstruction of the tracke within the city 
boundary was completed in February last, whilst the extensions t» 
Earlsdon and Chapel Fields authorised by the Act of 1903 were oom- 
pleted and came into operation on March 22, 1905. There only 


remains the reconstruction of a portion of the line from Foleshill to 
Bedworth, and it is expected that through traffic on that route will be 
resumed about the end of May. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The report for 1904, to be submitted at the meeting on the 3rd 
proximo, states that contracts for power have been made during the 
period under review with several of the largest gold-mining companies, 
the full benefit from which will not be derived, however, for a few 
months, pending completion of the erection of the machinery ordered 
by them. Considering the amount of power to be taken under these 
contracts, and the extensions to the northern end of the field 
which are in progress, it is evident that the load factor 
of the plant wil be much improved. The profit on work- 
iog for the year—namely, £18,334—is nearly 100 per oent. above 
that of the p:evious year. After paying debenture interest and 
London expenses, the directors propose to carry to reserve for depre- 
ciation £6,760, writing off the balance of preliminary expenses £5,487, 
and the cost of issuing debentures £344, makin vision for the 
premium n able on redemption of debentures , and carrying 
forward 1 The whole of the bank overdraft and bills of accept- 
ance, amounting in the last balance-sheet to £13,661, has been paid 
off, and at Dec, 31 last there wae a cash balance of £4,713. Although 
the plant is efficiently maintained out of revenue, the directors have 
deemed it advisable to eeteblish a reserve against depreciation, which, 
2 contingency fund of £1,000, gives a total on reserve acoounts 
0 [] 0 


AUCKLAND ELECTRIC TRAMWAYS. 


The report for 1904, to be presented at the meeting on the 1st pror. 
states that during the year £85,100 debenture stock has been disposed 
of, and the issued share and debenture capital now amounts to 
£585,100. The total capital expenditure during the year amounted 
to £65,951. Traffic receipts for the year amounted to £110,573, as 
sp ny with £81,772 for the previous year, and the total revenue 
to £112,429. After deducting all expenses chargeable to revenue, 
including £12,255 for debenture and other interest, £2,521 for rental 
and percentage of profits payable to the Auckland City Oouncil, and 
£4,658 balance of expenditure in connection with the Kingsland 
accident, there remains a profit of £26,275, which, added to 
22.828 brought forward from the previous account, makes 
£28 598 available for distribution. The directors recommend that 
there should be reserved to meet depreciation £7,500, and after paying 
a dividend at the rate of 6 per cent. annum, there remains to be 
carried forward £5,098. The depreciation and reserve fand will then 
etand at £18,050. Since the date of the last report the system has 
been extended by the completion of a farther 1°44 route miles, which | 
were opened for traffic on Aug. 24, making the total length of the 
Company's lines at present under operation 18:64 miles, It is intended 
to immediately construct a farther extension of 0°67 mile, which will 
complete the system as at present determined upon. The Oompany 
has been approached by various local authorities in the vicinity of 
Auckland with a view to the extension of the Company's system 
into their districts, and these proposals are receiving the careful con- 
sideration of the Board. e serious aocident which oocurred on 
Deo. 24, 1903, involved the Company in an expenditure of £8,658 in 
excess of the amount covered by insurance. To meet this £4,000 has 
been provided by the utilisation of the amount set aside out of the 
revenue in 1903 for contingency provision acoount, the balance being 
debited to profit and loes acoount for 1904. To meet improving traffios 
the rolling stock has been increased to 56 by the purchase of 13 
additional passenger cars ; only four of these were available up to the 
end of the year. An additional 60C-kw. set has been installed in the 
Company's generating station, which is now capable of an output of 
1,525 kw. The resolution of the Auckland City Council extending the 
Company's tenure of the lines in their district until June 1, 1922, has 
been confirmed by the ratepa and embodied in a further deed of 
delegation dated May 18, 1904. 


NEW COMPANIES REGISTERED. 


Richardson Electrical Company, Limited,—Oapital, £82,500. 
Objects: to carry on the business of electrical, gas, and mechanical 
engineers, electricians, suppliers of electricity, etc. Registered office : 
16, Dorset-street, Baker-street, W. 

Edinburgh Suburban Electric Tramways Syndicate, Limited 
Ospital, £10,000. Objects: to construct, lease, or otherwise acquire, 
equip, maintain, and work by electricity, steam, horse, or other power 


tramwaye between any part of 1 or Leith and any places 
within the counties of Midlothian, East Lothian, and West thian i 
etc. Registered office: 45, Viotoria-road, Seacombe, Oheshire. 


Dundee, Broughty Ferry, and District Tramways Company, 
Limited.—Ospital, £90,000. Objects: to parchase or otherwise 
acquire the control of the statutory rights and powers under the 
Dundee, Broughty Ferry, and District Tramways Order (Oonfirmation 
Ast) for the construction and working of certain tramways in the 
county of Forfar, and to construct and maintsin any tramways or 
railways in the United Kingdom or elsewhere, 

Wandsworth Electrical Manufacturing Company, Limited. — 
Oapital, £4,000. Objects: to acquire the business of electrical manu- 
facturers carried on by E. T. Davies, A. Reynolds, F. J. Ritchie, A. B. 
Smith, M. H. Galsworthy, and 8. 8. Galsworthy, ing at 9, Bt. 
Paul'e.square, Birmingham, as the Wandsworth Electrical Manufac- 
turing Company, and to carry on the business of art metal workers, 
manufacturers of and dealers in all kinds of electrical fittings and 
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accessories, elcotricians, engineers, suppliers of electricity for light, 
heat, motive power, and other purposes, etc. Registered office: 9, St. 
Paul's-square, Birmingham. 


Liens Registered. 


Auto-Electric Rifle and Target Company, Limited, London, W. 
Lien registered April 11 for £100 7 per cent. debentures, part of 
£25,000 ; amount previcusly issued, £2,700; no trustees ; charged on 
the undertaking and all the property, present and fature. 

Yorkshire Electric Tramways Construction Syndicate, 
Limited.—A debenture, dated March 24, 1905, to secure £50,000 has 
teen registered. Property charged: the Soc dens d undertaking and 
property, present and fature, including uncalled capital (if any), subject 
to & debenture dated July 22, 1904, for securing £70,000. Holder: 
H. S. Leon, Bletchley Park, Bucks. 

Kidderminster and District Electric Lighting and Traction 
Company, Limited.—A trast deed, dated April 5, 1905, to secure 
230,000 debenture stock (with power to issue farther debenture stock, 
ranking pari passu, up to a total amount not exceeding the issued 
capital for the time being) has been registered. Property charged : the 
company’s undertaking and property, present and future. Trustees: 
E. Garcke, Litton House, near Maidenhead ; and O. 8. B. Hilton, 41, 
Roland.gerdens, Kensington. 


I ———— — 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


Portsmouth.—The Oouncil require annual stores for tramways. 
Tenders by May 1. 

Edinburgh.—The Corporation invite tenders for water-tube boilers. 
Tenders by May 8. 

Dublin. —The Port and Docks Board invite tenders for an electiic 
generating station. Tenders by May 15. 

Bournemouth.—The Town Oouncil invite tenders for Oontract 
No. 6—11 electric cars. Tenders by 29th inst. 

Cataquozes (Spain) — The local light and power oompaaiy 
require tenders for electrical plant, Tenders by July 1. 

Montreal.—The Montreal Water and Power Company, 107, St. 
James-street, require tenders for machinery for a pumping station. 

Johannesburg.—The time for sending in tenders for this contract 
(particulars of which appeared in former issues) is May 8 (London). 

Hull.—The T:ustees of the William-street Primitive Methodist 
APUL invite tendeis for lighting premises by electricity. "Tenders by 

pril 29. 

Baeza (Spain)—TLe Municipality require tenders for supply aud 
maintenance for 10 years (from Aug. 4) of public electric ligbtiog. 
Tenders by May 3. 

Paris.—The Colonial Offica, 4 bis, Rae Jean-Nicot, require tenders 
for the supply of lampe and lighting accessor:es for three years. 
Tenders by May 23. 

Glasgow.—The Oorporation invite tenders for the electrio light 
wiring and fittinga complete required in conaection with the reception 
house in Braid-strect. Tenders by May 1. 

Cork.—The Oork Electric Tramways and Lighting Company, 
Limited, invite tenders for the supply of white wood casing and 
capping. See advertisement. 

Liria.— The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Dax (Province of Landes, France).—The Municipality require 
tend re for their concession to erect and work electric lighting for 
35 years, Tenders to the Mayor by May 14. 

French West Africa.—The Governor-General of French West 


Afiica, at Dakar, requires tenders for the erection and equipment of 


a central station at that place. Tenders by May 15. 

Laventhem (Belgium),.—The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (38. Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

Bournemouth.—Tenders are invited for the following, for the 
ed ipi Tramways (Obristchurch extension): Contract No, 5— 
feeder cables, troughing, excavation, etc. Tenders by April 39. 

Wimbledon.—The Urban District Oouncil invite tenders for the 
supply and erection of a 1,000-kw. steam-driven tarbo-alternator, with 
condensing plant, high-tension switchgear, and pipework. Tenders by 
April 28. 

Antwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of electric light in their local railway 
station. Specification No. 619 may be obtained from the Government 
Railways Office, Brussels. 

Bristol —The Docks Committee invite tenders for the construction, 
delivery, erecting in place, fitting, testing, and maintenance for 12 
months after Mar po of two cleotric goods lifts and one electric 
passenger lift. Tenders by May 1. 

London. —The Loudon County Council invite tenders for the supply, 
erection at its generating station, East Greenwich, S. E., and main- 
tenance for a period of 10 years, of a battery of 280 accumulator celle 
having capacities of 645 ampere-hours at a three-hour discharge rate 
and of 400 ampere-hours at a one-hour discharge rate. Tenders by 
May 16. Fall particulars in advertisement columns, 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Oharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a DATT i electrico railway from Mei n to Gletach. The total 
cost of the enterprise is estimated at 1,600 ; £19,600 is to be 
expended on rolling-stock, | | 


Irvine (Scotland). —The Oorporation invite tenders for the supply 


and erection of the following plant : (Oontraot 1) buildings; (Contract 2) 
power-house plant—(Section A) suction gas plant, gas-engines, and 
generators; (B) balancers and boosters ; (O) battery of accumulators ; 
(D) switchboard ; (E) crane; (Contract 3) mains—(Bection A) cables, 


ranches, etc.; (B) converting street lamps; (O) meters. Tenders by 
y 15. 

London, N.—Tenders are invited for the road work, platelaying, 
and paving, etc., required for the construction for electrical traction on 
the overhead trolley system of the short length, equivalent to about 
three-fourths of a mile of single track, of authoriecd tramway in 
Archway-road, Highgate, between the Archway Tavern and the 
Highgate Archway, in the metropolitan borough of Islington, for the 
London Oounty Oouncil. Tenders by May 8. 


RESULTS OF TENDERS. 


Croydon.—The County Oouncil have accepted the tender of 
W. Oory and Son for the supply of coal to the electricity works, 

HulL—The Telephones Committee have accepted the tender of the 
Electrical Company, Obaring Oross-road, London, at £3,574. 4e, Ad., 
for the supply of cables required for extensions. 

Morecambe,—The Town Council have sccepted the tender of 
C. Lindley and Oo. for blowers for the electricity works, and instructed 
the engineer to carry out the work at a cost of £50. 

Barrow-in-Furness.—The Corporation have accepted the tender of 
W. Gradwell and Oo., Barrow-in-Furness, at £4,371. 88., for erection 
and completion of extensions to the electricity works, Buccleuch-street. 

Liverpool —The Mersey Docks and Harbour Board have accepted 
the tender of the Electrical Company for the supply and erection of 
arc lam sts, cables, etc., required for lighting the entrance to 
Sandon the north and south passages to Huskinson Dock, and 
the Huskinson Dock and branches. 

Pontypridd.—The Directors of the Great Western Collieries have 
accepted the tender of the Electrical Company, Limited, for the electri- 
fication cf their Penhriw colliery and the supply of the following 
materials: high-tension transmission lines, sub-station equipment, 
switchboards, power and lighting transformers, motors for electric 
haulsges and dip pumpe, motor-generator, and motor-driven high-lift 
centrifugal pump. 

Woolwich.—The Council have received the following tende's fcr 
lighting the union infirmary and nurses’ home, etc., by electricity : 


AsH: Wood isd canst oid ð — ÀÁ T— 
Olements, Booker, and Oo....................... . 


Barlow and Voung ... . . . . . . . . . .. 21,983 0 0 
A. H. Marahall ...... o E E ER PEE T 1500 0 0 
Boez (KAEA RR RO a OD RE SA 1,250 0 0 
J. C. Berry CoO 9009000029099 4509090009009 050900099099090000900090900009909 09 1. 194 0 0 
Bean Company . . — esse» 1,164 14 0 
Ligbitook .... seven rem retirer unen ——Á— . 1,087 15 0 
National Electrical Oonstruotion Oompany.............. .. 998 0 0 
Woolwich Borough Council .......................... ã Guess 892 16 0 
Lea, Son, and Oo. % „„ „ e o wo aan „„ 815 0 4 

0 


BUSINESS NOTES. 


TRACTION. 


Salford. —The route from Heaton Park to Bury, linking up the two 
towns, was opened last week. 

Leith.—A recent p»/éliscite shows the inhabitants to favcur Sunday 
runn ing by a msjority of two to one. 

Tyneside Tramways.—The extension from Front street, Whitley 
Bay to the Links has been opened for traffic. | 

Exeter.—Major Pringle last week inspected and approv.d on behalf 
of the Board of Trade the St. Thomas and Heavitree sections. 

Dartford,—Tke contractors, Messrs. J. G. White and Oo., expect 
to commence the construction of this tramway system in a few weeks. 

Gorton.—The Urban District Council publish formal notice of the 
provisional order for the cor suction of tramways jast issued by the 
Board of Trade, 

Luton.—The Corporation have published the statutory notice of the 
grant of a provirionsl order by the Board of Trade for the construc- 
tion of tramways. 

Erith.—The consulting engineers reported at last week's meeting of 
the Urban District Council that satislaotory progress is being made 
with the construction of the track. 

Aberavon.—The Aberavon District Tramways Syndicate publish 
formal notice of the provisional order for the construction of tramways 
just issued by the Board of Trade. 

Sunderland.—Now offices and headquarters, erected at a cost of 
£6,000, for the Corporation tramways were opened last week. A 
recreation room for the employcs and a reading-room are included. 

Perth.—The tramway reconstruction is progressing. A number of 
poles for the overhead equipment have been erected in the Glasgow- 
road, and in the centre of the town the fittings are well advanced. 

Rochdale.—There is a loss on the year’s workiog—or, rather, non- 
working—of the Corporation tramways amounting to £8,368. Owing 
to the work of reconstruction only one or two s sections have been 
in operation. 

British Electrical Engineering Co.— The dirctors propose to 
pay the fall dividend of 6 per cent. on the preference shares, to place 
£7,000 to the general reserve, to transfer 26,500 to the depreciatiog 


reserve. and to carry forward 25, 000. 
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Bath.—At the meeting of the Bath Electric Tramway; s, Limited, on 
Wednesday, Sir Vincent Osillard, who presided, said that the directors 
proposed to introduce a system of mo‘or omnibuses to feed the tram- 
ways, as they would be able to penetrate much further into the country 
than the trams, | 

Edinburgh.—The Dolter Surface-Oontact Company have exhibited 
at Edinburgh a model installation of their system, which was inspected 
by several members of the Oorporation. As various electric lines in 
and around the city are projected, considerable interest wae mani ‘ested 
in the system, especially from the withetio point of view. 

Clydesdale.—It is reported that the engineers repretonting the 
Caledonian Railway have been engsged in surveying the Oarluke, 
Orchard, and Orossford districts, with a view to the extension of the 
Oaledonian line into the extensive fruit-producing district of Olydes- 
dale. A tramway extension has also been in contemplation. 


City of Birmi Tramways Co.—In their annual report the 

ors recommend a farther dividend of 24 per cent. and a bonus of 

b per oent., making 10 per cent. for the year, and leaving a balance of 

£254,007 to be carried to the reserve fund (increasing it to £296,751) 

to provide for depreciation of assets, redemption of debentures, and for 
general purposes. 

Paroel Traffic, — A proposal to develop oin traffic by car was 
considered at a meeting of the Dandee nway Committee on 
Tuesday. A suggestion was made that at certain points on the routes 
shopkeepers and others should be arranged with to teks in and receive 
parcels, and that the department should make provision for their 
delivery. The mansger was instructed to formulate a scheme. 

Chester.—The annual report for the year ending March 25 gives 
total receipts, £9,221. 10s. 9d.; average per day, £25. 6s, 3°4d.; 
receipts per car mile, 8'1d.; gers, 2,095,518;  milesge, 
271,718'25 ; total units used, 251,760 ; current used per mile, ‘92 of a 
unit, No serious injury to any passenger throughout the 
year. The rolling-stock has been maintained in good condition. 

Blackpool —Oolonel Druitt has visited Bleckpool on behalf of the 
Board of Trade, and inspected the double line of electric tramways 
which the Corporation have constructed along the newly widened pro- 
menade between the north and central piers. With the exception of 
a small section near to the Hotel Metropole, there is now a double 
line along the whole length of the promenade from South Shore to 
the Gynn (three miles), 

Tranent.—The committee recently appointed at a public meeting in 
Tranent to act oonjointly with the Town Council for the purpose of 
inducing the National Constructive Electric Tramways Oompiny to 
stretch their system from Levenhall to Tranent have now finished their 
canvass. The petitioners for the electric tramway system from Tranent, 
Elphioston, Ormiston, Maomerry, etc., number over 6,000. These 
numbers do not include some 8,500 from Wallyford ani Drumore. 

Tramways and Light Railways Estates Co,—The report of the 
Tramweysand Light Railways Estates Company, Limited, for 1904, 
to be submitted at the meeting to-day, states that the total revenue 
for the year, including £176 brought forward, amounts to £1 276, and 
expenses to £847, leaving a oredit balance of £429. The directors 
pro to apply in reduction of goodwill &coou t £100, and after 
paying a dividend at the rate of 24 per cent. per annum, there remains 
to be carried forward £78. 

Easter Traffic.—Although the clerk of the weather was none too 
well disposed during the holidays, some of the tramway systems 
su»ceeded in beating their records. At Salford the receipts for the week 
ending Monday amounted to £4,803. 28., an increase of £98 as com- 
ree with the corresponding week last year, and £426. 8s. 31. over 

e amount earned during Esster week last year. At Bradford the 
receipts were nearly £650 in advance of the re venue during Easter last 
year. For the five days from Good Friday to Easter Tuesday the 
receipts totalled £4,634, against £3,986. 

Municipal Trams.—4At the eighth annual meeting of Thomas 
Tilling, Limited, last week, Mr. R. 8. Tilling, who presided, continued 
the attack on municipal trams which his company initisted recently 
in a circular. It will be remembered that this elicited a spirited reply 
from the Ohairman of the London County Council Highways Oom- 
mittee. After congratulating the shareholders upon the progress of 
the motor bus. Mr. Tilliog stated that municipal tramways were 
instituted for the relief of the rates, and yet in only 12 of the 43 
boroughs possessing them was any contribution made to the rates. 


Crowding at Termini —The Easter holidays have again illastrakd 
the difficulty that arises, particularly on special occasions, in dealing 
with tramway traffic at the termini. The queue erected at the Black- 
friars termini some two years ego has been found very satiafactory, 
but the idea has not been generally adopted in the Metropolis. The 
arrangement of the passengers in queues by means of pens, so that 
they are kept in position, has answered excellently in the provinces, 
notably at Sheffield, where it has been in use for several years ; and 
this method seems to provide the rational solution of the problem. 


North Staffordshire Railway Co.—lIa order to compete succets- 
fully with the electric trams the North Staffordshire Rai way Oom- 
pany are establishing a system of steam motor vehicles, which will run 
on their ordinary raile. At present the service of trains between many 
of the North Staffordshire towns and colliery districts is very inade- 
quate, and the object is to link up the entire north of thecoanty by a 
requent service of these motor trains, The vehicles will stop almost 
anywhere to pick up and set down passengers. The cars, which are 
being built in Mancheeter, have a seating capacity for 40 passengers 
exch, and accommodation for a large quantity of luggage. 

Belfast.—At an extraordinary general meeting of the Belfast 
Street Tramways Company last week, the Chairman recapitulated the 
result of the arbitration, and the directors’ scheme for distributing the 
amount awarded was unanimously agreed to. It ia reported that 
another strike has occurred in connection with the work of reconstrac- 


tion, the paviors claiming time rates on the ground that sufficient 
material was not forthcoming to justify piece rates, At the meetin 
of the Tramways Committee, Mr. Nance, the general manager, sei 
that the present rate of progress of their cars was six miles per 
hour. He proposed to start the electric cars at eight miles per hour. 


Accidents. —A fatal accident occurred on the Manchester Oorpora- 
tion tramways on Saturday. A labourer named James OCallary was 
1unning across Oldham-road when a car kaocked him down. Presumably 
the lifegaard failed to ast, ss the deceared was stated to have been 
dregged along f r seven or eight yards. When conveyed to the Man- 
cheater Royal Infirmary he was suffering from fracture of the skull, 
and death occurred shortly afterwards. On arriving at the Bradley 
terminus of the Haddersfield Oorporation system on Sunday a driver 
of one of the trams lost control of the cer, which left the rails, aud 
crashed against a wall, finally falling into a garden. The driver jumped 
from the pam aud was seriously injured, aud the conductor was 
also badly hurt, but the only passenger escaped unirjured. 


Bury.—At the monthly meeting of the Tramway Commit tee, a letter 
was read from the Radoliffe District Oouncil ssking when the com- 
mittee would be prepsred to go on with the negotiations in connection 
with the Radcliffe tramways extension to ii up the system with 
Bolton and Bury by way of Bolton-road. A discuesion followed, and 
it was decided to report to the Town Oouncil that the committee were 
unanimously of opinion that the Bolton-road extension should be pro- 
ceeded with, and asking for the instructions of the Council. It was aleo 
decided to ask for the instructions of the Oouncil with regard to the 
extensions of Jericho and Limefield sections to the borough boundaries. 
It was reported that the Black-lane seotion would probably be ready 
for i in & fortnight, and that the Dumers-iane section would 
be y by Whitsuntide. 

Glasgow.—A slight obstacle is reported concerning the extension 
of the tramways from Thornliebank to Barrhead, the parties being the 
Glasgow Oorporation (as the tramway owners) and the Upper District 
Committee of Renfrewshire (who are the municipal authority in the 
district affected). The result of previous negotiations between these 
bodies was recently chronicled in our columns, The extension in 
question necessitates the rebuilding of Spier’s Bridge, Thornliebank, 
and the District Committee stipulates that the ground for this purpose 
shall be provided by the Corporation, who will not to the 
request, Meantime a petition has been signed in Thornliebank in 
favour of the extension, and the volunteers who shoot at the Patterton 
and Darnley Ranges, which adjoin the proposed new line, are also 
being asked to adhibit their nemes. The petition will be presented 
ia a short time to the Tramway Committee. The negotiations between 
the District Committee and the Paisley Tramways Company have not 
yet been completed. The company object to doubling the line between 
1 1 and Barrhead, and the county authorities insist that th's 
tha one. i 


Heywood.—At a maag of the Tramways Committee last weck, 
the suggested agreement with the Bu ; y Corporation for the running of 
the electric cars between Bury and Heywood was submitted and 
approved, The terms which have been provisionally accepted by Bury 
and Heywood are that Heywood shall construct aud equip the tram- 
ways, which shall be worked by Bury at a charge of 44d. per car mile, 
Heywood taking balance of receipts, maintaining the track, and 
supplying current, while Bury will be responsible for maintenance of 
overhead (quipment. It is understood that in view of the agreement 
originally arrived at between Bury and Rochdale, the provisions] 
agreement has been submitted to the Rochdale Committee, who, it is 
expected, will agree to ju cars to the Heywood Market. p ace on 
similar terms. If, however, Rochdale does not agree to these terms, 
there is a probability of Bury running cars as far as the Rochdale 
boundary. An interview has taken place between committees of 
Heywood and Bury, at which the proposed term: were discussed 
and a friendly tone prevailed. Apparently there is some hope now 
that an srrangement will be come t», as both parties seem disposed 
to take a reasonable view of the position. 


Broughty Ferry.—An early stert is expected to be made with the 
construction of the Dundee, Broughty Ferry, and District Tramwaye, 
which received the Royal sesent in August, 1904. Messrs. J. G. White 
and Oo.’s contrast includes complete construction and cquipment of 
the permanent way, overhead cats, power-house, car-shed, cables, eto. 
The price is £68,250. There are 51 miles of route, equivalent to 
9% miles single track. The gauge is standard. The rails are Biitish 
standard No. 1, 45fc. long, fitted with oontinuous rail joint and inter- 
mediste anchors, The points are 10ft. 6in., having a radius of 100ft. 
Crossings are iron bound. One mile of the track will run on a new 
road through the Oraigie an} Home Estates. This portion of the 
track will be laid with the usual 6in. bed of concrete and paved with 
tar macadam and granite edging. The bridge over the Dighty wll be 
widened. The overhead constiuction will consist mostly of bracket 
arms, There will be double-trolley wire 2/0 B. & S., height from the 
ground 2ift. The cables will be laid on the solid system. The power- 
hcuse will bea brick building, with a chimney shaft of 110f-. The 
plant will consist of two 200-kw. railway g»nerators with high-speed 
engines. There will be three Lancashire boilere, superheaters. and 
usual condensing plant. The car-shed will be a brick buildiog 176ft. 
long and 45ft. wide. The tracks in the car-shed will consist of Vignoles 
rails laid on aleepers. There will be 12 single-truck, double.cesked 
cars. fitted with two 37-h.p. motors. The consulting engineer is Mr. 
J. W. Speight. 

Swansea.— Major Druitt, on behalf of the Board of Trade, his 
irspected the permanent way of the company's extension, it being 
understood that the overhead «quipment would be examided a few 
days later. A considerable party participated in the trial, including 
Messrs. D. James (manager of the tramways), O. A. L. Prusmenn 
(Corporation electrical engineer), G. Bell (surveyor), Johnson (resi- 
dential elictrical engineer to the company), e (permanept-way 
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Rawtenstall.—The Corporation have entered into an agreement, 
subject to the approval of the Board of Trade, to take current from 
the Lancashire Eleotrio Power Company for a period of five years. 


Bury.—The borough electrical engineer (Mr. S. J. Watson) in his 
last report stated that he anticipated that after all expenses and peh 
had been met there would be a profit on the electricity works for the 
past year of about £3,000. 

Horsham.—The Urban D'strict Oouncil have now 8,373 electric 
lampe connected with their syetsm. It has become necessary to con- 
siderably increase the machinery plant in order to cope with the 
demands of new subscribers, 

South London Electric Supply Co.— The company reports having 
sold during the quarter ended Lady Dy last 2,457,880 units, realising 
£20,640. The figares for the corresponding quarter in 1904 were 
2,120,539 unite realising £18,600. . 

Stock Exchange.—Application has been made to the Stock 
Exchange Committee to allow the Eleotria Lighting and Traction Com- 
pany or Australia fuctbo: issue of £70,0C0 5 per cent. first debenture 
8 to be quoted in the official list. 

Woolwich.—The cost of the ereotion of the eleotricity sub.station 
in Elthem-road. Lee, is estimated at £450, aud that in Red Lion. 
lane, Shooters’ Hill, at £740. This work is to be carried out by direct 
labour, under the supervision of the borough engineer. 


St. James's and Pall Mall Electric Light Co. —The current sold 
during the quarter ended Lady Diy, 1906, totalled 2,353,361 units, 
estimated to produce £354,985, as against 2, 330, 724 units, which 
produced £35,320, for the corresponding period of last year. 

Faversham.—The Town Oouncil have resolved to extend the 
elec‘ric spel cables into three new roads at present unlighted ata 
ocs5 of £357 for the private service and £205 for the publio service. 
The engineers sre to cbtain crders for the required supplies, 


Fire.—We regret to learn that a large amount of damage has been 
done by a fire at the Morley Electrical Engineering Compeny's works 
at Stannir gley. Patterns and drawirgs were destroyed, aid dynamos 
and motors were drenched with water. The promises were insared. 


Brush Electrical Engineering Co.— The directors recommend, 
gu! ject to audit, payment of the full 6 per cent. dividend on the pre. 
ference shares for the year ended Deo. 31, 1904. puing £7,000 to 
555 reeer ve, £6,5C0 to depri ciation reserve, and oarrying foi ward 

Southwark.—The Borough Oouncil are not out of the wood yt 
with regerd to their electric light undertaking. At Wednesday's 
meeting notice was given of a resolation to sell the electric light 
undertaking as a going concern, in view of its heavy oost to the 
ratepayers. 

Torquay.—The Local Government Board have suggested to the 
Town Council that, instead of «pending £42 000 on a new electrical 
station, an endesvout should be made to utilise the existing station 
for six or seven years longer. Ia this crise the current for the proposed 
trams wculd have to be provided by a company. 


Electric Pumpiug.—The Electrice] Oompany, Limited, 121.125. 
Charing Oross-road, have just completed the supply of a high-tension 
electrics] pumping plant, with bigh-lift if the at Messre, 
Bolckow, Vaughan, and Oo.’s, Limited, Shildon Pit. This plant 
is of special interest, being the largest of its d ixstelled in 
England. 

Stirling.—The report of Mr. A. O. Hanson, electrical engineer, for 
the four weeks er ding March 18 shows that 22,946 unite have been 
g nerated, as compared with 20,236 for the corresponding period last 
year, The total number of equivalent 8-0. p. lampe connected for all 

urposes is 16 549, as compared with 14,110 at the corresponding date 

t year. 

Penrith —A letter from Messrs. J. aud J. Earight, asking if the 
Urban Disti i;t Council would be prepared to consider the transfer of 
the electric lighting p-ovisional o:der on the uaderstandiog that the 
cost of the order woula be refanded and the Council to have opportanity 
of parchasing the undertaking from time to time, is before the General 
Pur poses Committee. 

Dunfermline.— Oa Wednesday the Town Council discussed reports 
by Mr. W. B. Sayers, electrical engineer, Glasgow; Mr. Alexander 
Waddell, gas maneger, Dapfeimline ; and Mr. Nigel H. Oohen, elec. 
trical engineer, London, on schemes for the provision of electric energy 
and light for the burgh. Eventus'ly it was agreed to adjourn con- 
sideration cf the reporte and proposals. 

Telegrams.—The Postmaster-General has stated that there is at 
J resent nolikelihood of any reduction teing made in thecha: ges for inland 
and foreign telegrams. It appears that while it is not at present pro- 
posed to introduce the cash - on- da livery system in the United Kingdom, 
the question of introducing it between Eogland and the British Oolonies 
and pessessions and Egypt is under cons:deration. 


Fraserburgh.— A committee bas been appointed to consider a 
letter of the Pneumatio Tool Oompavy asking if the Town Council 
would require any electiio current before the company quoted for 
supplying the harbour and railway authorities. If the Oouncil 
required it, the company would take it into con-ideration in laying 
their cables. The Town Coun;il may probably adopt electric lighting 
for one or two of the main thoroughfares. 

Longton.—The Corporation Gas and Electricity Oommittce have 
made the following reduced tate at which current will be supplied for 
electric motors: for 500 unite per quarter or leis, 24d. per unit; 
above 500 unite, and under 1,000, 241. per unit; above 1 waite, 
and under 1,500, 2d. per unit; above 1,500 units, and under 3,000, 
13d. per unit. The price paid by consumers of elcc'icity for lighting 
purposes last year averaged 4jd. per unit, a price which is cheaper 
than lighting by gas, 


engineer), J. Foley, Begg. and Schofield (Messrs. Dick, Kerr, and Oo ), 
and Hudson (Messrs. Oailender). The oar, one of the new type single- 
deckers, went at a smart rate up High.street, through the Hafod, and 
thence on to Morriston, where, at the Swan, the course was steered 
pest the church and through Woodfield.street, where the populace 
were in strong force. At the county boundary line the car retraced 
its way to the Palace, High-street, thence do Liavgyfelach- 
road, through the Pentre, up to Cwm Level road, and back to 
the town. The company have decided to issue transfer ti kets 
on the Sketty and Brynmill section of the new tramway, At 
a meeting of the Tramways Committee it was reported that the 
company hai returned the draft leases and required the lessors to 
bear the expense of providing and maintainiog the mains between 
the generating station of the lessors and Villiers.s:reet. This referred 
t» such mains as are necessary to supply the current. The Corporation 
have agreed to bear the expense of so much of these mains as is neces- 
sary to supply the existing tramways of the compavy from Pricce of 
Wales-road to Morriston, tut do not think that they shovl 1 be called 
upon to bear the whole expense. The only other point at issu» was a 
pro by the company to pay '625 of 1d. yer unit for eurrent sup- 
pe to the Morriston section until the St. Thomas section i working. 
committee were disposed to meet the company in this respect. 

Chester.— We reported recently that the Tramways Committee 
had decided to adhere to their recommendation that the elco'rio trams 
should be extended in lieu of iatio!using motor ‘buses, The 
Oorporation's officials were instructed to present their views on the 
matter, and these were embodied in reports by Mr. Sydney E. 
Britton, the electrical engineer ; Mr. John Gardner, tramways mansger; 
and M-. L. M. Jones, city surveyor. Mr. Britton s‘ated that though 
ace tain amount of competition would teke place, jast as tramways 
competed with suburban railways, the motor bus would no more 
d splice the tramc r than the lattor would the railway train. That 
the motor bus had made great strides could not te denied, and 
there was every reason to believeit would yet be greatly improved opon 
in the rear future; but its field of nre'winess was not in the same 
category as the elcaio tramow. Both systems had their special 
features and ways of catering for the transportation of pass« ngers. 
British makers of motor buses frankly ssid that 'buses could not com- 
pete with, and generally speaking were not intended to deal with, such 
traffic as the tramoars desit with. It was beyond their true provinoe 
of ntility. Oomparing the two forms of traction, Mr. Britton states: 
' Thes two forms of mechanical traction are extens vely different, sni 
there can be no doubt as to which is the most reliable, the cheapest to 
run, and maintain in good repair. On the ore hand you have the self- 
contained motor omnibus carrying its power generator, with mul i- 
ſa i us mechanism and moving parte, consuming practically as much 
fael whether running light or at fu)] load; vibratwg, whether star dirg 
or travelling ; and difficult to satisfactorily light. Oa the otker you 
have the tramcar, with very little mechanism and few moving parts, 
deriving its pite from a por static n as and when required; smooth 
juunipg, and easily lighted and ventilated. The motor bus would 
show to greater advantage were it merely a quest'oa of the smallest 
os]italieqoiiel to ioaugurate a town’s system of transportation, 
but the working expenses are so heavy that it ie difficult to see 
how it can profitably be used in such places as Chester.” He 
estimated that at Ohester for the past year motor 'buss would 
have entai-ed a loss of £5 OCO, as against a surplus of £340 earned by 
the trams, He felt confident that tramways giviog a five to ten 
minutes’ setvice could be worked more efficiently and infinitely cheaper 
than motor 'buses giving the same service. Mr. Gardner quoted the 
opinions ı f Mr. Clifton Robirson and Mr. J. Allen Baker in favour of 
e)petrio trame, ard that of Mr. E. A. Rosenheim, engineer to the Road 
ee Comp iny. Limited, ia favour of mo or bus s. I: a peared 
td , that the whole question depended on the volume of traffic. 
Meter 'buses might pay very well with heavy metropolitan trafic, 
wW ich was po dependable guide for a small place like Obester. He 
oqneluded wiih the following in formation: At Torquay the District 
Motor Omnibus Company paid for the first year a dividend of 74 per 
ceht, There the total actual cost on 44,000 miles run was 8 dd. per 
mile; add 1°6d. for tyres (estimated), and 1291, for depreciation (at 
10 per cent, per annum), and the revenue 12:68d. per mile, This gives 
net profit of 1°49d. per car mile, The Eastbourne Corporation motor 
"bus department have furnished me with statistics, which show that 
there the cost of maintenance per car mile for the six months ending 
Sept. 30, 1904, including capital charges, was 104d. The gross 
income per car mile was 11:3d., which gives net earnings per car mile 
of 0 91," If motor 'buses were adopted he suggested either the single. 
deck type for 18 or 20 passengers, costing £850, or the double-deck 
'bus, costing £950. Mr. Jones, who visited the Olympia Motcrear 
5 e that, should ca ied supe decide on Spee 
: the double-deck tyre, carrying about 36 passengers in and out, 
should be adopted as the most suitable for Chester. After samming 
up the position generally, he returned an open verdict,” saying, in 
effect, that the question must be decided by the circumstances of the 
perticuler district, and that in the case of Che:ter the motor bus was 
at least worth a second thcught, The matter came before the Corpo- 
ration on Wednesday, when the committec’s proposals were confirmed 


by a large msjority. 


LIGHTING AND GENERAL. 


Bristol — Sanction has been rexived to the borrowing of £126,000 
for electric lighting. 

Whitby.—An enquiry has been held into the Urban Distriot 
Oounoil's application for sanction to borrow £1,500 for electric 
lighting. | 

Glasgow.—Ths Guardian Soc'ety for the Protection of Trade have 

eed to present a petition to Parliament praying that the I ropogsd 
telephone agreement be not ratified, ` 
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Exetor.—The electrical engineer, in his last report, states that 
during the 12 monthe’ working now completed there has been no 
failure of supply due to defects ia the machinery at the new generating 
station. The tramway generators ara particularly satisfactory in 
work. Asub.committee has been appointed to oon ider the question 
of the Council supplying motors on the hire-purchase system. It is 
proposed to erect a wood fence and gates at the power station at au 
estima'ed cost of 2300. 

Wisbech.—The Town Council have been informed, with regard to 
their electric lighting order, that certain questions baving arisen with 
regard to the powers of local authorities to enter into contracts under 
Section 11 of the Electric Lighting Act, 1882, in which the Board 
have found it necessary to seek tbe opinion of the law officers of the 
Orown, the Board are unable to give a decision on the matters which 
have been referred to them by the Loca! Government Board until that 
opinion has been reosived. 

Brockenhurst.—The Board of Trade have issued a provisional 
order with a view to the same being included in a Confirmation Bill, 
about to be introduced iato Parliament, to Messrs. Ohiisty Bros. and 
Middleton, of Obelmsford, authorising them to transfer tho powers 
g'anted by the Brockenhurst order to a registered compsny to suppl 
electrical energy for both public and private po gy within so mu 
of the perish of Brockenhurst ia the rural district of Lymington as 
is described in the first schedule to the ssid order. 


Underground Telegraphs.—Satisfactory progress hae been made 
durirg the past two months with laying the underground telegraph to 
the North, and the permanent cable will probably be ready for opening 
in a month or two, The permanent cable has been compléted between 
London and Warrington, Warrington and ebb ps and Warrington 
and Menchester. A pier gat cable has been drawn into the pipes 
between Manchester, Leeds, and Bradford. The permanent cable has 
also been drawn in between Warrington and Oarlisle via Preston, but 
that section of the work is aot gol finisbel. The pipe line from 
London to Glasgow wss completed a few we:ks sgo, exxept a smell 
section on which the work was interrapted owing to a dispute with the 
road authorities, 


Dundee.—At the last meeting of the Tramways Committee Mr. 
Richardson, the engineer, reported that he anticipated. that next 
winter the Oorporation electricity department would have to meet a 
maximum load of about 2,000 kw. There was only available plant of 
2,300 kw. capacity to meet thie demand, and the load on the outlying 
points had grown so rapidly that the long feeders to these districts 
would requira to be considerably enlarged. Increased requests were 
coming in from parts at the extremities of the area for power aud 
lighting, but these points were so far away from the station that it 
was both uneconomical and dargerous to try to connect them up to 
the present low-tension station. The committee have instructed the 
engineer to prepare a detailed report and alternative schemes, and as 
to the gene:al policy of extension. 

London Gazette. —The last day for receiving proofs in the estate of 
Arthur Edgar Brooks, electrical engineer, 110, Oheazside, London, is 
May 10. Arthur Stewart Maples, Trinity House-lane, Hull, has been 
released from trusteeship in the estate of Oharles Wallis, electrical engi- 
neer, 121, Oleethorpes-road, Great Grimsby. Thomas Henry Peake, 6, 
Atheneum-terrace, Plymouth, has besn releseed from tiusteeship in 
the estate of Samuel Henry Thompson snd James Edgar Thompson, 
electricians, trading as Thompson Bros. and Oo. at Plymouth. The 

ttnership between Oharles Herbert Offord and Frauk Clemens 

ilson, carrying on business as electrical engineers at Woodcock- 
street, Birmingham, has been diseolved by mutual consent, A receiving 
order has been made out on creditors’ petition in the estate of Arthur 
Driffell Poulter, printers’ and electrical engineer, New Bridge-street, 
London, E.C. 

Dover.—The Board of Trade have issued a provisional order with a 
view to the same being inoluled in a Oonfirmation Bill about to be 
introduced into Parliament to the Corporation of Dover authorising 
them to supply electrical energy for all P rue and private purposes 
within the perishes of River Ewell, Whitfield, St. Margatet's-at-Oliffe, 
West Oliffe, and Guston in the rural district of Dover, and so much of 
the parish of Alkham in the said rural district as lies to the east of a 
line drawn from the south-eastern boundary of that perish at the janco- 
tion of Minnis-lane and Abbey-road ina northerly direction to the 
road leading to Ewell Minnis at the point where the north-eastern 
boundary of the parish running in a suth- easterly direction meets the 
said road. A proposal to light Folkestone.road by electric arc lamp: 
at an increased cost of £165 was discussed at the last Council meeting, 
and a recommendation to light half the road in this manner as a teat 
was carried, | 

Ferranti Limited.—A scheme of reconstruction has now been 
carried er cw and the new company, '' Ferranti Limited," has been 
registered. The directors and pom officials of the new company 
are as follows: direotors—A. W. Tait, chairman (dircotor of Messrs. 
Biu»e Peebles and Oo., Limited), Arthur Whittaker, J. M. Hende:son 
(dire stor of Messrs. Thos. Bolton and Sone, Limited), S. Z. de Ferranti, 
M. I. M. E., M. I. E. E., M. I. O. T.; general manager—A. B. Anderson; 
chief engineering staff — Michael B. Field, M. I. E. E., A. M. I. O. E., 
A. M. I. E. E. (America). W. Hamilton, B. So., W. Sch., O. O. Garrard, 
Ph. D., A. M. I. E E. The business of the company will henceforth be 
confined to the manufacture of switchgear (with all necessary 
accessories), transformers, instruments, and meters; but in order to 
meet the convenience of the customers of the old compauy, arrange- 
ments have been made for dealing with the maintenance and repair of 
engines and alternators supplied by them. 


Cardiff.—Mr, Arthur Ellis, the electrical engineer and manager, in 
his last report states that there sre now 1,128 consumers whose 
remises are connected with the mains, with a total equivalent of 
129, 362 8.0. p. lamps, as against a total of 109,570 at the correspond- 
ing period last year. The estimated revenue was as follows; revenue 


from etreet-lighting, £595. 16s. 6d.; from private supply, £2,294. 
83, 4d.—making a total of £2 890. 4s. 10d. The estimated revenue 
for the corresponding month of last year was £2,576. Mr. Ellis 
reported the new sub-station at the docks is now completed, and we 
understand supply to the docks from the new sub-station has been 
commeneed. 3 sub- station has been fitted up in such a way that 
the docks district can be entirely disconnected from the town, or, in the 
case of an accident, the docks sub.station can aseist the town lightiog 
by means of a battery which has been installed. 


Croydon.—The following resolution has been carried: That, 


having regard to the heavy expenditure involved in the present mode 
of lighting the borough, the Lighting and Electricity Committee be 


requested carefully to consider the matter, and to make such sugges- 
tions to the Oouncil as may tend to a considerable reduction in the 
cost of street-lighting.” During the year 1904 the Council have paid: 
to the Croydon Gas Company and the Orystal Palace Gas Company 
for street-lighting £7,065, and for electric light 27, 357, making a total 
of £14,425, There are 2,151 gas lamps, and 2,614 electric lamps. 
Daring the last 10 years the cost of the public lighting has greatly 
increased, In 1894 the total cost was £6,590, and in 1904 it was 
£14,423. In 1894 the lighting rate was 3d. in the £, and now it is 
Azd., and 1d. in the E on the district rate now amounts to £3 500. 
This is, of course, mainly due to the growth of Croydon during this 
time; in 1894 there were 132 miles of streets, and there are now 1504 
miles. : 

Edinburgh.—Au exhibition of a working model and full-sized 
section of the Dolter electric surface-contact system was opened at 


.100, George-street last week. The Electiio Lighting Committee 


estimate that the ordinary expenditure for the year from May 15 will 
be £53,890 against the eetimated expenditure of £49,265 last year, 
and an actus! expenditure last year of £43,129. The revenue wis 
estimated at £128,705 against the actual revenue last year of £116,178, 
and an estimate of £117,510. The sum for ospital expenditure is 
estimated at £48 820. The committee havesg to recommend that 
the charges for electric energy during the year from May 15 be as 
follows : for private lighting, 344. per unit ; for motor power, 144. per 
unit; for the present public lampe, £10. 15s. per lamp; and for new 
publio lampe, £10 per lamp. e committee d to recommend 
that a special charge of 1,3. per unit be made for consumers for 
motor power not using motors during the four winter months when the 
lighting is heaviest— November, Dacember, Janusry, and February, 

Stepney.—The annual report of the Borough Councils Elostricity 
Committee shows a gross profit of over 64 per cent. on the rat 
employed at the end of the year. After providing for interest, sinking 
fand, and other charges, a net profit of 23 per cent. has been made. 
The committee point out also that this profit has been earned in spite 
of additional charges for reduction in price to consumérs, £2,300; 
intereet, 21,208 ; sinking fund, £1,126 ; the net surplus being only 
£91 lese than that of last year, although the revenue per unit hes 
dropped from 2'36d. to 8:11d., a figure below that charged by any 
other undertaking (not supplying tramways) in the country. The 
charge for publie lighting current has also been reduced to 1°55d. 
from 1:61d. This figure is also claimed to be lower than that of 
any other undertaking in London. On the expenditure side the cost 
of produotion has been reduced from ‘94d. to 85d. unit sold, 
while the total cost, exclusive of interest and sinking fand, is 1°10d. 
per unit, which ie also a reduction on the previous year, 

Luton —An enquiry has been held into the Town Council's appli- 
cation for sanotion to borrow £5,000 for extension cf the electric 
light works. The Town Olerk said the population was estimated at 
38,500, and the total amount of outstanding loans was £116,106. The 
sssessable value was about £162,000, and a penny rate produced £650, 
The poor rate in the past three years had been 33. 51. and 3s, 6d., 
the Corporation's district rate being 8s. 61., aud the borough rate 84. 
last year. Mr. G. Sell, the electsical engineer, stated that the exten - 
sion of the plant was absolutely necessary to supply next winter's 
demand. The total capital expenditure on the electricity works up to 
date was £52,000. The number of units sold increased from 160,844 
to 276,458 in the last two years, the consumers from 154 to 235, lamps 
connected from 10,535 to 14,425, motors from 160 h. p. to 527 h. p. The 
sent ospioity of the works was 297 kw., and there were two 

vacashire boilers. They proposed to add another boiler and a 225 kw. 
eet. We understand that the Council expect next year to apply for 
another £7,000 for furtber extensions. 


Chester.—The Lighting Committee have recommended to the Town 
Council as follows: That (1) the present charge of 44d. per unit, with 
dizccunte, for current lighting be reduced to Ad. per unit, and that the 
discounts remain unaltered, aud that the reduction take effect from 
June 50 next; (2) for all classes of meters a fixed charge of le. per 
quarter for each meter be made, to take effect from June 50 next; (3) 
under the powers conferred by Section 78 of the Ohester Oorporation 
Act, 1901, the Oorporation provide and sell to consumers and con- 
tractors incandescent and Nernst lamps; (4) the uses to which 
electricity can be put, and the willingness of the department to give 
advice free of charge, be advertised in the local news s and by 
circulars, and that it be r«rerred to the town clerk ind 1 e electrical 
engineer to prepare, from time to time, draft advertisement and 
circulars, with estimates of the cost, and submit them to the oom- 
mittee for approval; (5) the electrical engineer prepare ani issue a 
model sp:cification and schedule dealing with with work, stating the 
quality of the materials and the way in which the work should be 
executed ; (6) the committee be authorised to rent and fit up a room 
in a central position in the city, wherein to exhibit and demonstrate 
the most improved and up-to-date electrical appliances, euch as fittings, 
lampe, motors, stoves, ovens, kettles, pans, irons, and other heating 
and cooking apparatus, to be lent by manufacturers of these appli- - 
ances ; (7) an exhibition of all kinds of electrical appliances be held 
in the Assembly Room st the town hall for about 10 days iu 
September next, 


— 
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Manchester Exhibition. —Àn exhibition and demonstration of 
motor vehicles and electric and pneumatic appliances is to be held 
from May 2 to b, from 10 a.m. to 6 p.m., at the Key Eng neering 
Company's showrooms, Scottish Insurance-buildings, 55, Deansgate, 
Manchester. The exhibits will comprise J. I. Thornycroft and Co.'s 
steam woe gon, tourir g car, cylinder lauuch engine, etc. ; Elliott Bros. 
new pitent moving-coil ammeters and voltmeters for direct and 
alternating currents and other instruments; Cowans, Limited, high- 
tenaion oil-brake mechanically-operated switch panel, equipped with 
Andrews patent discriminating cut-out and current direction indicator 
(in operation), motor starter, etc.; Witting, Eborall, and Co., Limited, 
r:versible controller and a Heylend single-phase alternating-current 
motor with special starting switch for same. The Fibre Ooncuit 
Company will exhibit specimens of screwed aud sosketed conduits for 
electric cables and other purposes. There will be also a Reavell patent 
60 cubic feet eleo'rically-driven air- compressor and a pneumatic hoist 
(in operation). The ladustiial Engineering Comp iny will show patent 
valve less pneumatic hammers, rivetters, caulking toole, electric 
motors, eto. A demonstration will be given of the Harris com ined 
chemical and mechanioal process of removing oil and other impurities 
from condensed water. Other exhibitors will be the Delafon Batteries 
Company, L/mited, the Reason Manufacturing Company, Limited, the 
Otis Elevator Company, Limited, the Phcenix Art Metal Eogineering 
Company, the Bat Meter Compiny, Orosier, Stephens, and Co., and 
the T. P. Ford Oompany. A special day is to be set aside for a visit of 
electrical engineers, The Key Engineering Company are introducing 
a new conduit for electric cables. A considerable portion of 34 miles 
of this conduit has already been laid ia Manchester, and Mr. Pearce, 
the 9 Hon electrical engineer, has arranged to lay some during 
next week. 


Greenock.— At the last meeting of the Oorporation the electrical 
engineer reported on the supply of electricity to the new combination 
hospital at Gateside that, the distance from the Corporation generat. 
ing station to the hospital being 2,750 yards, in order to ensure 
constant pressure of supply us der all conditions at this distance it 
would be necessary to run the cables direct from the works to the 
hospital, If a three-way system of cables be laid to give current at 
the same pressure ae it was supplied in Greenock, the cables being of 
sufficient capacity to supply the equivalent of 1,600 lamps of 16 c.p., 
the ospita] cost would amount to £1,850. As it was probable, how- 
ever, that ^ supply would also be requ red for Smitheton Institution 
within the next few yeire, it would be advisable to lay a cable of 
sufficient size to supply current to this institution also, at an 
additional cost of £400, or say, a total of £2,250. He estimated 
that the average consumption of electricity by the hospital would 
amount to about 58,000 units per annum. If the tupply was given at 
the ordinary rates, the system under which the current wonld be 
charged for would be method O—7.c., maximum demand system. 
Under this system the aversge price to the hospital would probably 
smount to not more than 3. per unit, and on this basis the income 
to the Corporation wcu'd be £475 per annum. He was of opinion 
that, in order to properly safeguard the interests of the Corporation, 
it would be necessary for the hospital authorities to enter into & con- 
tract with the Corporation for a period of not less then 10 years, to use 
or pay for electricity of a value at the above rates of not less than £400 
per annum. The report was adopted, and it was decided to purchase 
a new generating set and a storage battery. The Corporation come 
time ago decided to adopt a scheme of free wiring to induce customera 
for electricity, and there are now so many applicants that the com- 
mittee can select whom tbey think most desirable. During the last 
three months more ek ctric lamps have been connected in Greenock 
than during the previous year, 


ooL—In his last monthly report, Mr. O. Furness, the 
borough electrical engineer, estimates thet there will be an available 
balance from his department of approximately £5,000 towards the 
reduction of the rates. There is a large increase in the tramway 
receipts, amounting to £6,469, from April J, 19C4, to March 31, 1905, 
as compared with the corresponding period in 1903-4. The returns for 
the month of March showed a net increase in the works output over 
the corresponding month of last year of 16,445 units, made up as 
follows: Private lighting: 1904, 79,564; 1905, '75,02'7— d:orease, 
4,537. Public lighting: 1904, 14,711 ; 1905, 14.034 —decrease, 677. 
Lytham and St. Annes trams: 1904, 9,892; 1905 4, 466 — decrease, 
5,426. Corpora tion tramways: 1904, 72,748 ; 1905, 99, 833—inorease, 
217,085. Total for month: 1904, 176,915; 1905, 193,360—net 
increase, 16,445. The total worke output for year ending March 31 
shows an increase of 257,967 units over last year. The figures are as 
under: Private lighting: 1904, 1,052,440 ; 1905, 1,085,272 — increase 
55,852. Public lighting: 1904, 231,296; 1905, 248 916— increare 
17,620. Corporation tramways: 1904, 1,009,015 ; 1905 1,110,082— 
increase, 101,067. Lytham and St. Aunes trams: 1904, 95,065; 
1905, 115,765—increase, 22,700. Used on works: 1904, 30,569; 
1905, 114,219—increase, 74,650.  Loeses, etc : 1904, 145,507; 1906, 
163,665—incresse, 8,098. Totale for year: 1904, 2,670,890; 1905, 
2,828,867—increase, 257,967. New consumers in 1905, 55; 
againet 68 in 1904. Mr. Furness points ont that there has been a 
decrease in private lighting for the month of March of 4,537 units as 
compared with the correspondicg month of last year, and he trusted 
that the revised charges recommended would be adopted at an early 
date. There has been a big reduction in the consumption of coal 
during the past year, as will be seen from the following figures: 1902, 
15,289 tons, £7,867 ; 1903, 16,000 tone, £7,319; 1904, 14,869 tone, 
£7,202 ; 1905, 10,869 tons, £4,946. Ia the concluding paragraph of 
his satisfactory report Mr. Furness rays: ‘'Oompwing the yeare 
1902-5 and 1904-5, the coal saving represents £2,921, whilst, on the 
other hand, the works output has increased by no less than 566,000 
units, or 26 per cent., and I anticipate that after meeting all loan 
eharges and sin king fund, eto., we still shall have an available balance 
of approximately £5,000.” 


Reading.—An elestricsl exhibition, with which we deal in another 
column, was opened in the Exhibition buildings, Vastern-road, 
Reading, on Monday, and will remain open until Saturday, April 29, 
from 11 a.m. to 10 p.m. each day. The Readiog Electric Supply 
Company have hired one of Edmundson's travelling exhibitions 
en bloc to form a nucleus, and have secured the co-operation cf 
about 30 private exhibitors ss well, among the firms occupying 
stands being J. 8. Henry, Limited; Saunders's Lauach Building 
Company, Limited; Vernon, Davenport, and Oo, Limited; 
Industrial Battery Syndicate; Harper’s Automatic Company; 
Simplex Conduit Company; Waygoods, Limited; Reason Oompsny ; 
Broom and Wade; Windsor Electric Oompany; Isometric Lena 
Compauy ; Botley and Lewis; S. Griffith; W. H. Baugham and 
Oo.; Veritys, Limited; Singer Manufacturing Oompany; A. E. 
Felgate ; Hawkes and Sons, The company's own machinery room 
forms an annexe to the exhibition. The following reduced rates for 
the supply of eleotrical energy will oome into force on July 2 next: 
For lighting purposes (eupplied at 200 volts) —to consumers usirg 
1,000 units aud under during the half-year ending June 30 or Deo. 31, 
6d. per unit, with a minimum charge per quarter of 53. ; to consumers 
using more than 1,000 units, but nos exceeding 2,500 units, during the 
half-year, 51. ; to consumers using mora than 2,500 units, but not 
exceeding 6.000 unite, during the half-yesr, 44d.; to consumers using 
more than 6 000 units, but not exceeding 7,600 unite, during the halt- 
yeir, Ad.; to oontumers using more than 7,500 units, but not ex seeding 
10,000 units, during the half-year, 541.; to consumers nsivg more 
than 10,020 units duiog the half-year, 3d. Me'ers supplied free. 
Special rate for basement lighting by teparate meter, for which a rentel 
of 3s. 6d. por quarter will be made, 3d. For motive power—for all 
demands up to and including 4 b. b. p., supplied at 200 volts direct 
current, 2d. (a minimum charge of 7s. 63. per quarter will be made, 
which will include a meter rental of 3s. 6d.) ; for sll demands above 
4 b. h. p., supplied at 200 or 400 volts direct current at the company’s 
option, 14d. (e minimum charge of 10s. per quarter will be made, 
which will irclude a meter rental of 3s. 63.). or heating, etc.—for 
all demands, 141. (a minimum charge of 5s. per quarter will be made, 
but no charge will be made for the use of meter). Also special terms 
will > quoted on application for installations requiring a long bonr 
supply. 

Islington. — The borough treasurer has prepared the following state - 
ment with regard to income tax: Income from all sources, £48,436 ; 
deduct income derived from etre et-lighting, £15,647— £32,789. 
Expenditure, £47,309; deduct expenditure in respect of street- 
lighting, 211,623 ; interest on loans, £12,180; repayment of loane, 
£6,173 ; income tax. £706 ; interest on deposits, £15—£16,614. Tex- 
able income, £16,175. Three years’ average amounted to £15 057; 
deduct amount allowed for depreciation on capital exp»nded on boilers 
and machinery, electrical instruments, transformers, etc., £2,474 — 
total, £12 583, Reporting on this statement the F;nince Oommittee 
say: ''Iacome tax at ls. in the £ on this sum amounts to £629. 33. 
There is, however, a substantial set-off against this charge in the 
amount of income tex deducted by the Council from interest on loans 
raised for the electricity undertaking. In a recent cesision of the 
House of Lo: ds in the case of the Attoraey-General v. the London 
Oounty Council, it was held that where the interest on the loans is 
paid out of profits the person who mskes the payments sn1 deducts 
the income tex is ros accountable to the Crown for the duty 
deducted, The figures for the current year are not availall» but 
we may mention that last year the amount of income tex 
deducted from interest on loans was £3595. 16s. 3d. We are 
satisfied thet the amount of £629. 3s. is properly payablc, and we 
have accordingly included it in our list of proposed psyments,” In 
consequence of an application from the Westinghouse Brake Oompany 
for an additional supply of electricity to thoir premises in York-rosd, 
additional mains are to belaid aud two transformers procured at a total 
cost of £590. An additional extension is to be made at a ccst of £76. 
The electiicsl engineer has reported to the effect that an extension of 
generating plant is required, and the committee find that the present 
total capacity of the works is approximately 5,600 kw., and that the 
maximum load demanded duiog the past winter was approximately 
2,40) kw., leaving a reserveof 1,200 kw. Islington at the peak of the 
lcad last winter had only a reserve of 55 per cent. The committee say 
that since the maximum load of lest year was attained an equivalent 
of 5,000 lamps, or about 150 kw., has been connected, in addition to 
which they have recently received an application for an extension for 
supply to the Post Office premises in Upper street of 25) kw. Atsuming 
that half of the 5,000 lamps mentioned are running at one time, there 
would be considerably over 300 kw. to add to the peak of the load 
rert winter, apart from any other connections that may be made 
in the meantime, leaving with the present plant a bare 25 per 
cent. reserve. Ae it had taken in the past some 12 months 
to gat plant into commission, they think that it would be 
1unning a serious risk to delay tbe extensions any further. 
They recommend the following expenditure: one 1,600-kw. turbo- 
alternator, including turbine, alternator, exciter, condenser, pumpe, 
etc., £9,000; foundations for above, £250; steam-pipes, hot feed 
apparatus, et», £1,500; one cooling tower capable of dealirg with 
water for above, £35,750; motors, fans, piping, eto., £500; con. 
tingencies, £500—total, £15,600. The electrical engineer has reported 
as follows: The 1 500 kw. turbine proposed would run the bulk of 
the evening load, and would in any case be practically fully lt: aded for 
about four hours every day, This w.u'd mean an outpat of about 
6,000 units on this machine alone, As the mejority of makers are pre- 
pared to guarantee a cor sumption of between 181b. and 201b. of steam per 
unit generated against an average of 3ölb. of steam per unit generated 
consumed by the existing non-condensing plant, it will be seen that 
about 40 per cent. of the steam hitherto used to run the above section 
of load — vz, 6,000 units— would be saved, and as steam, even when 

enerated by mechanical stokers, would cost 6d. per 1,0001b., it will 
seen that if we assume a consumption of 20lb. of steam per unit 
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for 6,000 unite, which is a reasonable figare for turbines, and we assume 
351b. of steam per unit for the section of 6,000 units with the existing 
plant, we should ¢ffect, by the ue of the turbo-generator, a saving 
each eveniog of 90,0001b. of steam, or 1ep resenting in value at 6d. per 
1, COolb. £2. bs. To allow for the necessary cleaning of the plant, and 
machire being out of commission for other causes, it would be advisable 
to assume a weekly run to consist of five days. This would mean a 
saving of £11. 53. per week in reduced steam consumptio 1. or sufficient 
to pay the int:rest and redemption charges on the cost of the turbo, 
say £9,000. The charges on the new turbo would therefore be entirely 
peu fcr by the economies ¢ff.cted, and the department would therofo:e 
ave the advantage of an additional revenue eaining machine without 
extra cost. The cooliog tower estimated for will be more than sufficient 
to provide circulating water for the turbine, and theadditional capacity 
wil be utilised for an extension of ovr present condensing system, 
thereby eff.cting a redoction in the coal bill of some £3C0." The com- 
mittee are of opinion that when the new plant bas been running for 12 
months there will be a marked difference in the cost of production. 


PROVISIONAL PATENTS, 1905. 


, APRIL 11. 

7645, Improvements in electrieal transformers and the like. 
Gordon Hanchett, 4, St. Aun’s-equare, Manchester. 

7100. Improvements in magneto-eleotrio machines. Edward 
Benthall Gray, 6, Bream's-buildings, Ohanoery-laue, London. 

7707. Improvements in lifting magnets. Arthur Clarke East- 
wood, 47, L'ncoln'sinn-fields, London. (Complete speci. 
fication. 

7720. Improvements in the manufacture of electric acoumu- 
lators. Henry Leitner, 4. South-street, Finsbury, London. 

7721. Improvements relating to electric single-phase motors. 
The Ph«: oix Dynamo Manufacturing Company, Limited, and 
Wilhelm Oelschläger, 522. High Holborn, London. 

7732. New or improved means for electrically indicating and 
recording at a distance changes in level of liquid iu 
reservoirs and for giving warning of any prearranged 
maximum or minimum level Paul Virgile Vauirey, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
Jane, London. (Date applied for under Patents Act, 1901, 
April 11, 1904, being date of application in France) (Com- 
plete specification.) 


APRIL 12. 

7814. Improvements in appliances for Jightiog gas lamps 
and the like by electricity, William Pbillips Thompson, 
6, Lord-street, Liverpool, (Oscar Freudenthal. Belgium, ) 

7819. Improvements ia coil-winding machines. The British 
Thomson-Houston Compiny, Limited. 83, Cannon street, 
London. (Gereral Electric Company, United States.) 

7823. Improvements in systems of control for eleotric motors 
and apparatus therefor. The Briti:h Thomson. Houston 
Company, Limited, 85 Oannon-streetf, London. (General 
Electric Company, United States.) 

7841. Improvements in and relating to telegraphic syatem 
and to apparatus therefor. Walter Polk Phillips, 
7. Southampton: buildings, Chancery-lane, London. (Com. 
plete specification.) 

7849. Improvements in flexible armoured  olectrio cables. 
Walter Claude Johnson and Sydney Paterson, Norfolk 
House, Norfolk.strce:, S rand, London. 

7843. Improvements in electric aro lamps. 
Buckipgham-strcet, London. 

ARBPII, 13. 

7856. Improvements in or connected with electrically-pro- 
polled railway vebioles or locomotives, John Paul 
Barker, 15, Water-street, Liverpool. 

7872. Improvements in magneto-ignition devices Edward 
Russell Clarke, 35, Leinster.gurdene, Hyde Park, London. 

1974. Improvements in and relating to apparatus for the 
control of electric circuit breakers and lite devices. 
Leopard Andrews, 38, Deansgate, Manchester. (Complete 
specifi ation.) 

7879. Improvements relating to trolley heads in oonneotion 
with overhead electric transmission. Joseph Wyatt 
Handcock, 17, Belvoir-et-eet, Leices:er. 

7899. Improvementsin vapour electric apparatus. P«rcy Holbrook 
Thomas, the Wes inghouse Patent Bureau, Westipghonse- 
building, Norfolk.street, Strand, London. (Date applicd f r 
uoder Patents Act, 1901, April 14, 1924, heing date of 
application in United States.) (Comple'e specification. ) 

7903. Improvements ia electric accumulators or secondary 
eleotrolytio cells. William Fennell and William Pagden 
Perry, 35, Cannon strce*, London. 

7919. Improvements in and relating to electric heostats. 
"he British Thomaon- Houston Company. Limited, 83, 
Cannon-street, Lordon. (The General Electric Company, 
United States.) 

7920. Improvements in electric switches. Sherard Osborn 
Cowper-Coles, 4, South-street, Finsbury, London. 

APRIL 14. 
7956. Improvements in lifeguards for electrioally-propelled 


vehicles and the like. Edgar Achley Greaver, 9, Tempest 
Hey, Liverpool, 


Leon Galas, 18 


7937. Improvements relating to adjustable brackets or arms 


for supporting electric lights or the like, and 
applicable also to brackets or supports fer other 
purposes. William Henry Pick, trading as Ocllins 
and Oo., 43, Kipg.street, Leicester. 


7972. Improvements in or relating to clectrical regulating, 


testing, and measuring apparatus. Rol ert William 
Paul aud Georg» William Hariis, Newton Avenue Worke, 
New Soutbgate, London. 


$002. Improved construction of apparatus for winding coils 


and bobbias for oꝛectrical and other purposes. Harry 
Bourne, 175, Fleet.etrcet, London. 


8020. Improvements in starting devices for aiternating-current 


dynamo-electrio machines, The British Thomson.Hoaston 
Compar y, Limited, 85, C«onon.street, London. (The General 
Electric Company, United States.) 


$027. Improvemonts ia block signal systems for railways. 


Jhe British Thom: on- Houston Company. Limited, London. 
(The General Electric Company, United States.) 


8028. Improvements in electric motor-controlling switches. 


The British Thomeon-Houston Oompany, Limited, 88, 
Cannon-stecet, London. (The General Electric Company, 
Uaited States.) 


8033. Improvemonts in terminals and connections for electric 


wires. Alen John Downes, 412, Muaton-road, New Kent- 
road, London. 


APRIL 15. 


8049. Improvements in and relating to the working of electric 


or other tramway or railway points. Wilfred Bruce 
Docharty, 96, Bachanan street, Glasgow. 


8051. Improvements in and relating to eleotrieal circuit 


breakers. Veritys, Limited, and Arthur Elgar Gott, 11, 
Burlington-chambers, New. street, Birmingham. 


8071. Improvements in automatic electric olrouit breakers. 


James Ernest Spagocletti, Palace-chambers, Westminster, 
London. 


8090. Improvements in and relating to trolleys for electric 


railways and the like. Arnaldo Paolo Zani, 18, South- 


ampton - buildings, Chancery-lane, London. (Complete 
specification.) 


8095. Improvements in and rolating to electric switch 


mechanism. The British Thomson-Honston Company, 
Limit«d, and Frank Holden, 85, Cannon-street, London. 


APRIL 17. 


8122. Improvements in tho construction of electric tram- 
ways. Samuel Green Bennett, Clyde House, Hesth Town, 
Woiverbampton, Staffs. 

8127. Gasproof disconnecting plug for electrical switches. 
Albert Ernest Oarter, 6, Gardner-street, Brighton, Sussex. 

$168. Improvements ia and relating to electric telegraph 
spparatus and ia particular to devices for indicating 
ata distance the position of a pointer, needle, or the 
like. Haus Usener, Thanet House, Temple Bar, Londoa. 
(Complete specification. ) 

8190. Improvements relating to electric batteries, Henry 
Rarris Like, 7, Southampton-buildings, Chancery. lane, 
London. (La Sozié é Anonyme le Oarbone, France.) 

8198. Improvements in or relatiog to multiple-unit control 
for electric motors. Thomss Steel Perkias and Ray Philip 
Jackson, The Westinghouse Patent Bureau, Westinghouse 
Building, Noifolk-street, Strand, London. (Date applied for 
under Patents Act, 1901, June 6, 1904, being date of applici- 
tion in United States.) (Complete specification. ) 

$200. Improvements relating to the transmission of elec- 
trical energy. Henry Harris Lake, 7, Southampton- 
buildirgs, Counctry-lane, London. (Nikcla Teele, United 
States.) (Complete specification. ) 


APRIL. 18, 

8215. Improvements in the regulation of the voltage of alter- 
nating electric current systems and in apparatus there- 
for. The British Thomson-Houston Oompany, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States. ) ; 

8253. Electric light hanger for walls. Willy Harz Lau, 65, 
Obanctry-lane, London. (Date applied for under Patents 
Act, 1901, April 23, 1904, being date of application in 
United States.) (Oomplete epecification. ) 

$267. Improvements in and means for electrically recording 
weights lifted by a crane or the like. Charles Russo 
and Edward Caro Feinstein, 33, Ohancery-lare, London. 

8278. Improvements in electrical switches. Walter S. Meyer, 
7, Southampton · lu ldir ge, Ch ncery- lane, London. (Com- 
plete specification.) 

8305. Improvements relating to electric wiring and control- 


ling systems, Alfred Blackmore, 322, High Holborn, 
Lond: n. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 4. 
19(4. 


14087. Box or cell and lid for electric aocumulators on board 
ships, motorears, And the like, Smethurst and Bishop. 
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13180. Electric radiaters. 


20351. 


Dowsing’ 

System and apparatus for electrically operating bulk- 
head doors, hatches, or the like. Jones. (Long Arm 
System Company. 


20586. Bath for therapeutic treatment by means of electric 


23012. Enclosed 


13516. 
13569. 


13596. 
13688. 


13720. 


13864. 


14138. 
14196, 
15294, 
£2808, 
25610, 


27908, 
88370, 


353. 


4832. 
9865, 


. Gas or vapour electric apparatus. Le Tall. 


. Electric meters. 


and other forms of radiant energy. Smyth. 
dynamo-electric machines. Newbold. (Date 
applied for under International Convention, Nov. 3, 1903.) 
1905. 
Magnetic compasses. Wilke. 


Plates for secondary batteries. 
Accumulatoren- Werke Act.-Ger.) 


Thompson, (Pfliiger 


. Telephony. Buell. 
To be published May 11. 
1904. 
Aro lamp electrodes. Weedon. (Dite applied for under 


International Convention, April 21, 1903.) 
Electric control systems. British Thomson - Houston 
Company, Limited. (General E'ectric Comp vy.) 
(Cooper 
Hewitt Electric Company.) 


. Electromagnetic apparatus for operating railway 


signals and points. Timmie, 
Athiason. 


Counterweights for electric light fittings and the like. 
Hirst and Collings. 


. Electromagnetic selectiog or distributing device for 


use in type-distributing and other machines. Wigrer. 


E on for lighting railway vehicles by electricity. 
right. 


. Manufacture of welded conduits for electric wiring. 


Taylor. 

Electrical cooking and heating apparatus. B-itish 
Prometheus Company, Limited, and §k'pwith. 

Electric switches. De Veulle. 

Electric condensers. British Thomson. Houston Company, 
Limited. (General Electric Company.) 


. Coll-winding apparatus for electrical purposes. Britich 


Thomson - Houston Company, Limited. 
Company.) 

Mechanical ear, used for the suspension of overhead 
trolley wire. Tayler. 

Electric controllers, British Thomson-Houston Oompiny, 
Limited. (General E'ectric Company.) 

Electric alarm clocks. Bay nes. 

Clocks controlled by reversals of electric current, 
Howorth. (Firm Magneta, Fabrik Electrischer Uhren.) 

Electrical traction overhead conductor equipment. 
Schierwater. 

Construction of dynamo-electric machines. British 
Thomeon-Houston Company, Limite}, (Allgemeine Elek- 
tricitäts- Ges.) 

Method of preliminary treatment for electric accumu: 
lator plates. Leitner. 

Electrodes for aro lighting. British Thomson-Houston 
Company, Limited. (General Electric Oompany.) 

Process of electrodepositing antimony. Betis. 

Alternating-current electric motors, Lundell. 

Wireless telography.  Howortb. (Squier.) 

Secondary batteries, Gardiner. 

Electric switches. Harrison. (Guett.) 


1905. 

Protective apparatas for alternating-ourrent circuits. 
Davis and Conrad. (Date applied for under International 
Convention, Jan. 20, 1904.) 

Construction of spriog jacks for telephone switchboar ds. 
Siemens Bros. and Oo., Limited. (Siemens und Haleke 
Act, -Ges. ) 

Electrieal fittings. Dogdill. 

Micro-telephones or instruments containing a tele- 
phonic receiver and transmitter in one casing. 
Birnbaum. (Telephon Fabrik Akt.-G«s. vorm, J. Berliner.) 


(General Electric 


COMPANIES’ STOCK AND SHARE LIST. 


Name. E Last price 
Commercial and Industrial.— £ £ 
Alliance Eleccrical pred b per cent. Cum. Pref., Nos. 1-70,,00 1 ad 
Aron Electricity M c. Cum. Pref. Shares, 13125000 1 . 7/16-17/32 
British Insulated and nd HelBby Cables, Ord., 1-100000 .... 5 .. 546 
— 6 per cent. Cum. Pref., 1-100,000 -... e m 6 
— fj, per cent. M. '"Debentur 100 . 101-104 
British . Co., 44 per Sent 1st Mort, Deb. — 
eg Elec. and Manut., 6 per cent. hag 
718 . r por E qom æ Ob 
r cent, at, Mortgage Debenture Stock ........ Ar - 91-95 
Brush E Eie soring, Ordinary, Nos. 1-106,731 .. 2 . 43 
oe mon eem 5 Tere ETET) as 9-5 oa 9 „„ 2 es 142 
— 44 per cent, 1s Detentüre diy SM FF 100 — 92-95 
— 44 per cent, 2nd Debenture Stock 100 — 79-82 


Name. go 
£ 
COallendee's Cable, Debentures meo 9 SO £20 0.009090 €0600€0 SS ME 0092 - 
— — D per cent. Pref. . „ 6 2% „ „% „%% %% %% % % „ „% „% „% 6 „60 oe 6 
Orom and Co. *«"*90(0900909090000 999200 *06609090000€7970928200 3 
—5 cont. Dobent uren. 100 
Bison an Swan United, “A” Shares, 1-99,261 eee8 ee 00 9.5 3 
“A” Shares, 01-017, 19. 6 
d per cent, Debentures 2 e «^». 100 
——— per cent. Deb. Stock, Rede... sssessa 100 
Blectric » Limited, Nos. 1 to 112,100 sissies: OR 
— 7 per cent. Cumulative 2695 6 „ „6 „„ „„ „„ e 2 
—— 4 per cent. Perp. lat Mort. SS vas: 1 
Ferranti Limited 5 per 70800 95 9 Deb. Stock, Red. 100 
General Electric Company (1800), i perom pone Cuor, dum. Pref... 10 
— | cent. ort. De . % % %% „%% „%%% „% 6 00 
W. T. H wee Telegraph Works,’ „ a 
per cent. Preferene ooo 
es Debentures ess eco 100 
India sub er, Gutta ee and Telegraph Works ...... 10 
4 per cent. Deben C — 100 
Parker, Thos., Limited, Ordinary ................ e ee — 10 
ph Construction and tenanoe...... xa a Raum D 
Eleetrie Lighting and Supply.— 
ME Ori rel 5 3 
——— 41 per cent, Cum. Pref. -15,000 .......... - 
6 per cent. Cum. Second Pref., 15,001 ea 10 
r cent. Debenture Stock. Red. .........- .. 100 
Bromley (Kent) Electric t and Power Oo. .......... 5 
per cent. 1st Debenture Stock, Red. **........ 100 
Brompton and K „Ordinary. e — D 
—7 cont. Preference eee k 6 
Calcutta Electric GO So co , Ordinary, Nos. 160,000 — E 
Oam Micotste Bu Company, Ltd., £10 Ord. .... 8 
Central Electric sap 4 por 5000. Guar Deb. 8 100 
Charing Cross and 5 trai, 76,00 VUE vaa ien 5 : 
— Mir Und Undertaking," " 44 p.c. Cum. Pref., 1-40, 000 E 
——— 4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea usar vip Boppy crea VesasdUcA Pe su ssa TAT jose 6 
02 por cone, De "A — 100 
Otty of London Ordinary..............- eee dass es uses. RA 
s per cent, Cumulative Pref............... I 
—— § per cent. Debenture Stock ................... 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) . 1 
County c of don Electric Supply,Ordinary .......... in 
— — 6 per cent. Cum. Prei. 
——— (4 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 44 per cent, 2nd Debentures Prov. Certs......... 
Bdmundsons' Electricity Corporation, OFDM, 1-50,000.. 6 
6 per cent. Cum. Pref. .......... (ERA € AERA RR ee 
percent. First Mort. Deb...................-- 100 
Wlecteic Tractn. Oo. of Aust., Ld.,6 0. Om. Pt., 1-50,000 6 
iL Tracta Genk Debenture Stock, Red, ........ ore 
8 upply hae: ;, Ord. Nos. 1-10,000. vias. - B 
Havana o triclty, & Fin be eas 33 0 


Hove Electric ting, Limited, Ord. 6 
Isle of Wight Elec. Lt. and Pwr., Ld., Ur De. Stk. Red. 100 
Kalgoorlie i Power una ' Light ng, Limited, 6 per 


cent, Cum. Pref., 1-150,000 ........... «c 22 
pcr a 
e an and No , 4 pet 
cent. Debenture Stock Red .. .........—... =o =o = 100 
Kidderminster and Dist. Hiec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ..................- ꝙ e... 3 
——— per cent, Prei ꝗͥ 8 
Metropolitan Ordih lst Mortgage Debenture Stock, Red... 100 
tan OTUDA <o %%% » e... 10 
— 1 cent. Mortgage Debenture Stock . . 100 
par cent: Mortgage Debantare, Had "A ion 
Midland Patric Power Dis Ld., 44 p c. lat Mort. Deb.. 100 
Newcastle-u IINE Electric Supply, Ordinary ........ h 
Nott HIN ect Ligh Suae wee ERAT I outer sees 10 
=e per oci Fine Mork. Debe Nos. 1-500 (Reg.) .. 100 
Electric, e 1-96 E 14, es as 0.000 ao um 6 
— 4 cent. Debenture Stock . 100 
Royal Blecirleal Company of Montreal’ 1j per cent, First 
Smithfield Markets Electric Su Ltd, Ord., 1-12,000.. 6 
——- 8 oent. Debenture Stock o.oo... as as es as ac we 100 
3outh London, Ordinary ................. eee erro 
South Metropolitan Electric Light and Power Co., Ord... 1 
— — 7 per cent, Cum. Prein 1 
—— 44 per cent. let Mort. De . 100 
— Ditto, June, 1904 l]] eere nnn 
d$. James 's and Fall Mall, Ordinary, 101-20,080 ........ . 6 
— 7 —— Go OF OS 6-0 04 GE 08 0-0 OF GO Q8 0.0 0-0 CO QD 6 
Urban Rieoirio Zur S. 6 % —,,jEũ eee eee ano eO ao @ ee ap bard 
| 4 e u 0y ORAT, 8-30,007 ^e Of ©6688 oe 
——— b percent, ulative Preference, 50,001-80, 6 
Westminster, pe >o GD o ae amp 06090 60 WD ap GOD QD QD 6 
—— 6 por cent, Cum. Pret, id. ibi- 186. 51 6 


Eleetric Tramways. — 
Anglo Asgentine, 9 per cont, Cum, Pret., 100,007 Sa eie ia 8 


Permanent do p per > cent. "Debenture ture 8 ture Stock. ook, I 1888 i 100 


Auckland Elec. Trams., Ld., 5 p.c. 1st Mor. Deb. Stk., Red. 100 


Barcelona Tramways Limited, Ord., 1-20, 0000 . 10 
6 per cent, Cum. Pref. ref. Shares, 1-10,000 ead iis ... 10 
5 per cent. Deb., Red., 1-600 ..................-. 
— 4 cent. Red. Deb. Stock .................... 100 
th Elec. ways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 
——— 5 per cent. Cum. Pref. Shares, 1-59,394 "m 1 
Belfast Street Tramways, Ord., 1-26 F 10 
Blackpool and Fleetwood Tramroad .......... 310 
Brisbane Tramway Invest., Lim., Ord., 1-75, 000ů¶ 6 
5 per cent. Cum. , Nos. 1 15, T . § 
per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 
British itish Oo umbia Electric Railway Oo., Ord. Def. ........ 100 
— Ord Pref. 6 %% % „%% „%% %,ỹ1ßͤ % %% %% % „ „ 0 „ „ 0„ (FEKETEK) oes 100 
— 2 Non.Cum. 6 per cent. Pref. ................ 10 
—— 4 per cent. lst Mt. Debe., ied VS ot 800 each 40 
- 44 per cent. 5 Power Deb. ............ 100 
British Blectric eo 60. ooi 60.660 10 
e Ga. PE, A (KEKE)? 49 ao mo en Q5 10 
— — per cent. * — 1 


e 
— 


11/16-13/16 
12-15 


WM 1-163 


val uda 13/32 


135-14 
Ha 


- 1 
e. 415/16-5 1/16 
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— — zi 8555 - a 4 


Name, KAON Last price, Name, . “pad. Last = 
£ s Oldham, Ashton, and Hyde Tramway, Ordinary ...—.. 10 12 


Buenos Ayres and Bal r ino Tram. Ord., 1-100, 000 
—— 46 per-oent, Om. Pt., 1-40, 000 6 
———'' B’ 6 par cent, Om. Pf., 1-7, 600 6 
— 5 per cent. Deb. Stook, Red. „„ 090 6 0 O08 no 46 no OF 1 
— n Prov. Obeb., all paid 000800 „%% „% % % „%%% %%% „%% O88 5 100 
Buenos s Electris Trams., Ld., t n Deb. Stk., Red. 100 
Csleutta Tram ways, Limited, 1-102, uL NE. 
——= $4 per cent. lst Deb. Stock, Red. ................ 100 
Oape Biecoric Tramways Nos. 1-480,000 e€9*200090990009009 2 1 
Ole ot Blemingham Tramways, 6 per cent. Cum. Pref... 6 
— | ge cent. 1st Mortgage Deb. , 1-3,000(1917)... 100 
Oviom sv Biectrio Tramways and Lighting, bpercent. 1s 
Mortgage Debenture Stock, Red . 2222 100 
Qork G@teovric Tramwaya and Lighting Oo. Ordinary .... 10 
— roent. Dobentur es 22 100 
Davila Calted Tramways (1896), Ord., Nos. 1-60, 000 10 
——= per cent. Pref., Nos, within 1-60,000 —...... 10 
Iopsetel ein ieu ai am one K MI 
— bh per cent, Deb Stock Oe ©6860 06 86 OS SO 0960 SS & He 100 
{sto of Cosnet Blectrlo 885 0 and Lighting, 5 per c. 
Gia Peet., Nos. 30, 00l 60,00 ora. 
-—— | 1 per cent. Debenture Stock v€e09*9*0060600900000000 100 
K(itsemtaster and District Lighting and Traction, Pref. 6 
L 224270 ítted Teys.(1901),5 per cent. Oum. Pref. . 10 
— U por cent. 1st Mt. Db. Stock, Red. ee @e ee enon S) 100 
Madras Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 
Metropolitan Elec. Trams. , Ld. , Defd.,1,000,001-1,314,016. 1 
—— — 5 percent. Cum. Pref.,500,001-1,000,000 ... .... 
—— — 44 percent. Deb. Stock, Red. .... ............. l 
Milwaukee Rlectric Rail and Light, 5 percent. 30-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
— — Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 
New A 1 Traction, 6 per cent. Cum. Pref.,1-10,000 and 


e 
[] $ *6 90 ae 0-009 %%% oe mo UD MO me Qo UD ]q2 €. 5 mo 


6 9n65 15/16xd | Perth Hiec: Tramway (W. A.) ö per cent, 1 Mrb. Deb, Sk. 100 = 105.148 


~  Ditixd | Potteries Blectrio Traction, Ordinary 80,001-40,00(.. 40 8-9] xd ; 

— 107-105 5 per cent. Cum. Pref., I-20, 00010 o 

— 105.106 44 per cent. Debenture Stock 2 2 100 . 105-107 

~ 9-9 South Lancashire Electric Traction and Power Oompany 

. 10-1 £101,132 6 per cent, Preference „m m. == mm 1 

- bh, —— £597,170 44 percent. Debenture Stock... 100pe. 100 pc. 

end Electric Rallways.— 

a 11-12 —À 99 99 err as o os as me as as as as no MD — ki 

7 101.102 — 4 p.o. Deb. Stock (Prov. Sorips Certe. fully pald).100 — 111-113 

m n i City and South London, Consolidated Ordinary ~ = =- 100 = 44-46 

a 18-19 99 99 os =o « me mp av ap ap ~o Qe Qe @ 1 = 118-121 
14-144 os 95 [E] 01 me as Q0 UD MO as ao ma OF am 100 = 116-118 

108-11 Liverpool Overhead, 6 percent. Prei... 10 = 10-10% 

Ordinary, 1- ,000 mo 99 co ä OF mo mo me mo ma no mo co m» 10 eu 2-4 

24-34 4 per cend. Mortgage Debentures, Red., 1-1,700.. — . 99-101 

~ 85-90 Underground Electric Railways of London, 5 per cent. 

— 88 Profit-Sharing Secured Notes — = 885-1004 

=æ 100103 

.. 101-108 Telephones.— 

L 37/16 Nations] Telephone, Preferred 100 . 10021094 

oe 1-1 1/16 Medo mea at 000o 09-5 90 „„ mo eb Gu) (CO CD & Q9 Ge Ge € ea 109.100 

105.107 ——— 6 per cent. Cum. First Fri. 10 — 124-134 

e 185205 4 per cent, Deb. Stock, Red. 100 . 104.106 

— 1 J 8 a vs Being 

eatal Telephone an e e 0ompany ae as æ ae aw ow e 7 
= 111 —-— 6 per cent. Cum. PEGE uo d . 8 1 ee 1 3/16-1 6/16 


ne 2 te.t..Lꝛ ——;ßꝛĩ ͥr èrt᷑:ʃ —:¼ 1.4 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| | 


| Traffic Returns for | Increase or Miles of Accounts for past year, 
| week | decrease, "nml | I 
is: peni pere lack Pen | pu PROS, t 
| E urrent | | 1 otal assengers | Car miles as- ar e of | mile, 
mong 1905. | 1904. | Week, | year. 1904. | 1905. | Ending receipts! carried. | run. s'nger| mile.| track. 

| . £ Ec. £ d. d. £ d. 
Aberdeen Corporation |April22 | 1,133 1,250 |— 93| 5,5590 19 | 194 May 31| 37,931 9,099,715 | 794,641 (0°98 | 13°02) 1,970 614 
Ayr Corporation. „ 39 212 203 | + 3 + 635 8 8 „ 15 14,160 | 3,201,586 376,049 |103 | 10°11| 1,770 50 
Barking Corporation.......... M. ud 48 44 | + 7| +. 3% 133 — D — E — ik — c 2 
Birkennead Corporation » 23 957 1035 — 55 9} | 23°53) 234 | March 31 56,073 | 11,327,932 | 1,319,701 1158 998| 2, 3835 6˙1 
Birmingham Corporation „ 22 355 Tg ee ae Ds i = z. 212 bbs faker di - $ 
Birmingham Tramways Co. .. | — 64 61 — — — — — — | — — 
Blackburn Corporation 5, 19 857 83l | - BI, AM 24 23 „ 25 45,574 7,742,692 | 951,484 — |1094 -- 4:59 
8hackpool Corporation 20 462 555 | — 91 — 1,165 174 173 „ 1/211,168 6,169,121 | 784,443 | 1°52 | 108 — — 
Blackpool- Fleetwood Trams. „ 22 557 3135 + 221 164 164 Dec. 31 32,021 2, 258,98 600,757 8˙34 | 12°75) 2,001 7 05 
Bolton Corporation .......... » 25] 2,954 | 1,734 | + 950 58 8 March 31 94,161 | 19,895,496 | 2,188,030 | 1°14 | 10°?2| 5,766 | 6°89 
Bournemouth Corporation....| „ 19 931 1,165 | - 171 - 1,032 | 1015 | 104 — — — | ae — — om om 
Bradford Corporation ........ „ 0| 3,952 | 4,805 675 77 41 E — — — — — — — 
Brighton Corporation „ 25 92 .9M |+ 148 — A 9 74 tae.) | — 10,432,508 | 1,051,928 | 1:00 | 10°10 — ak 
Bristol Tramways Company ..| 21 4,708 | 5,076 468 — 914 | 513 Dec. 519 253,150 | 44,391,439 | 6,033,528 — — — om 
Burnley Corporation ........ „ 22 1,567 1.035 | + 352 — 1060; 10 — — | — | = — — — in. 
Burton Corporation .......... 20 529 38 | + 7 — 81 — March 31/ 11,574 2,566,134 282,578 108 | 9°84) 1,570 757 
Cardiff Corporation .......... |o UAE 497 2134 1—237 | » BI — = di F Bas | ax nie sels 4 
Carlisle Tramways Company. ,, 22 183 157 — 9 — 338 — — Dec. 319 9,987 2,805,277 | 834,393 — 7:17 — — 
Central London Railway...... „ 22) 6,216 65:8 | — 322| + 2,0051| 6 6 „ 51/362,471 | 44,953,988 | 1,292,674a | 1:87 | 64°87 | 58,229 | 35°60 
Jity & South London Railway) , 25 3.525 | 2,778 2)5| - 2,754h| 64 63 „„ 31165,005a 19,069, 5194 — — — | — — 
Colchester Corporation. „ 19 182 m — — 7 — — WU d | = | — — ia — 
Cork E. T. and L. Company ..| 15 452 455 | - l E — — „ 319 26,657 | 6,353,823 | 919,676 100 | 695 — 59 
Darwen Corporation.......... * 21 eld 218 + 57 — 7:25, 723 March 3100 12,541 2,360,735 | 254,279 | 1°25 |11:65| 1,707 | 9°36 
Dover Corporation .......... s. i0 187 2)l 14 = 45 | 4) „ 31 11,265 | 2,871,532 280,901 091 | 963| 2,503 | — 
Mum N n BY ou + 123 + 5 h 7 63 | Dec. 319 6,231 | 388,905 107,164 | 3°88 1409 932 | 739 

ublin U. T., electric cars....| ,, é 3.783 | 3,885 — 102 

Dublin S. District, Electric ..| „„ 21 810 1.01 — 21 p- W | 46 , . . 
Duadee City Tram ways * 19 [ 64 832 — 63 — 22 22 May 15 35,874 9,084,522 752,814 |0°93 |11'276| 1,630 — 
Fass Ham Corporation „ 22 o0 & 43 _ |1077 | 1075 | March 31, 34,312 | 12,950,269 | 807,002 |v'63 102 — — 
Glasgow Corporation ........ „ 22 14,7060 | 14,955 — 219 45ʃ,935n 145 | 123 May 319 656,572 | 177,179,549 14,008,750 | 0°88 1125 | 5,489 b| 7°40d 
Gloucester Corporation ...... T 19 28) » — — | 9i — | — — — — — — — — 
Halifax Corporation s „8 2,6 8 09) 34 33 30; | March 31| 68,283 | 16,322,054 | 1,387,885 100 | 11°79; 2,069 8°77 
Huddersfield Corporation ....| ,, o 1.259 1,257 | + 22 55 35 „ 31 65,545 | 11,899,287 | 1,632,000 |1:'2 | 9:31| 1,873 | — 
Hull Corporation, E. 8........| 22 2,194 2.025 + 10 25 19 » 31] 87,707 | 21,065,999 | 2,218,696 100 | 9°49 a 5'0 
Ilford Corporation ..........| » 15 414 De — Iu. da — S | — = on EF A 
Ilkeston Corporation ........| „ 6 107 119 12 -- — — — e =m | = sis | = ciel 
Kirkcaldy Corporation ......| ,, 19| 202 — — "T =. m -— — = | = 4 ws - x 
Leeds Corporation ........... „ 22 5,419 | 9,052 11 251 | 89 814 „ 25,280,562 | 60,739,234 | 6,215,799 |110 | 1094) 3,407 | — 
Leicester Corporation.. „ 22 951 — — 8 74 e * — 22 | ay aes iss P"; 
Liverpool Corporation | » 15 10,461 9,954 | + 497 + 5,253 | 103 103 | Dec. 319 551,484 113,057,234 11,734,858 | 1°11 | 10°73) 5,160 | 698 
Liverpool Overhead RalMway.. | ,, 29| 1.475 1,00 | — 145 1.2688 6:57| — June 30} 79,252 | 10,466,726 |  986,185a |1:82 |19:50a| 5,110 — 
London County Council......| , 1 15.251 10,863 | +2, 464 40 — — ^ = | PC — = 
Lowestoft Corporation ..... | — — — -- — — | — — — — — 
Maidstone Corporation. 2) 107 — 2 — — = — | —— — — — X 
Manchester Corporation...... „ e2| 12610 | 11,70) | + 910 1314 — ET n | as — -À ida — = 
Nelson Corporation .......... » 22 153 LL b c a} — March 31, 5,200 1,420,759 | 171,132 8:3 6:47 — » 
Newcastle-on-Tyne Corptn...| ,, 22 5,754 | 5,492 | + 242 — 45 383 „ 25/185,027 | 39,715,120 | 4,059,907 | 1'1 |10:94, 4,111b 
Newport (Mon.) Corporation..| — — 15 — x nd zie 4 te an — " 
Oldham Corporation ....... „ 25| 1623 1166 | + 452 + 6,717 34 eat » dies "S = — i we 
Portsmouth Corporation...... „ 19| 1,685 1,672 | + (| 1.22 29 29 , 31 91,448 | 18,204,426 | 1,828,193 | 1°16 | 12°39 — 
Reading Corporation TP NM t: 596 Se + 29 A 2 A ad y: Ne zk a 2 
Rochdale Corporation ........ » 15 520 116 | + 412 + 0 | 44 44 319 5,416 925,281 | 127,456 | 1°38 | 10°27 — 7*6^ 
Rotherbam Corporation ...... „ 20 87 458 — FL) 2,339 = - „ 31 2),968 4,914,479 525,840 |102 9570 2,247 | 6°68 
Salford Corporation ..........| „ 21 49855 | 5,831 | + 922 — = i d — = e sh aad 
Scarborough TramwaysCo.... | ,, l^ 74 - — 3 744 = — — m — — — a 
Sheffield Corporation ........ » 25, 4,625 4551 | + 69| + 720 344 — „ 259 216,309 | 56,812,049 | 4,926,085 0 904 10428 7,510 | 79 
Southampton Corporation ....| 18 o 928 — 9) 54 11 11 » 31 35,874 9,084,522 752,814 0946 |11:436| 5,760 — 
Southend-on-Sea Corporation.. „ 17 271 al 64 - — fs — s det s^ the “yet EN 
Stockport Corporation ...... | » él 040 23) | 4- 110 114 = ; = — | ox | — — — — 
Sunderland Corporation ......| , 23 llc 1,170 ＋ 13 19 51 | 18:48 »» 51 62,506 | 14,848,958 | 1,433.463 101 | 10°46 — 50 
Swindon Corporation. 9 169 = — = 5 — — — — | — |- | — — — 
Wallasey U. D. O0. » 22 702 679 + 2: 105 |105 a 31 55,861 6,564,493 757,688 | 1°28 | 11°36| 4,10 T: 
Warrington Corporation...... TE 514 700 | + 11 74 : ^ - Ms | AR - =< we i 
West Ham Corporation ......| „„ 2 1,177 794 | + 425 +1 GHA - "t Z — = 2 — Xx 
Wolverhampton Corporation.. ,, 19 6X 881 | + 144 — 74 — » 319 20,878 4,265,066 417,535 —  |12*006 — — 


* Inoludes maintenance of rmanent way and pro rion of profits d to - — - D E CE EN, 
Per mile of single track, e Inolude rail and ttam. d sinite dec apr Mie sraniway Companies foe term of unexpired lease. a Train mile. 


Including one section of horse traction. 9 1903, A Half-year’s figures, 


sight months—expenditure includes large special items incidental to starting new department, 
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NOTES. 


The Electrical Engineers (R.E V.).—The Electrical 
Volunteers are holding a regimental Bohemian concert at 
the Caxton Hall to-morrow night, this being the last of 
the season. The chair will be taken by Colonel Crompton 
at 8 p.m. 


The American Institute —We have received a copy 
of thie institute's Proceedings for April, the contents of 
which include papers on “ Polyphase Metering,” by D. J. 
Nies; “The Use of Instruments on Switchboards,” by 
F. P. Cox; “The Oscillograph and its Uses,” by L. T. 
Robinson; “ Maintenance of Meters," by W. J. Mowbray ; 
and Cement in Central.Station Design,” by E B. Clark; 
also the discussions on ''Two-Motor versus Four-Motor 
Equipments” and Track Bonding.” 


Personal.—The council of the City and Guilds of 
London Institute have conferred the fellowship of the 
institute on Mr. H. Cecil Booth in recognition of the 
original and valuable engineering work which he has done 
since he gained bis diploma of associate of the City and 
Guilds Institute in 1892. Since Mr. Booth left the 
institute's Central Technical College he has been engaged 
in many branches of engineering work, and is the inventor 
of the vacuum cleaning machine for cleaning carpets and 
furniture without removal. 


Tramways and Light Railways Association — 
We have received a copy of this association's Oficial 
Circular for April, which contains a paper by Mr. W. F. 
Parish on “ Friction as affected by Lubrication.” There is 
a synopsis of the information received from various 
tramway undertakings, private and municipal, as to their 
praetice regarding the limitation of liability in cases of 
accidents to third parties. From the latest correspondence 
between the association and the Board of Trade it appears 
that the latter intend to adhere to the existing practice as 
to fixing tramway speeds. 

The Telephone Transfer.—The future of the com 
pany's staff has been the subject of communications between 
the Post Office and the National Telephone Company. The 
Postmaster-General bas practically promised to include the 
whole of the existing staff when the undertaking of the 
company is taken over by the Government, but no definite 
arrangement in regard to pensions has yet been arrived at. 
An association of employés, numbering 13,000, has been 
formed, and promises have been given by members of 
Parliament to support the movement for placing their 
pensions on an equitable basis. 


Electrical Radiography.— From an abstract appear- 
ing in the Journal of the Chemical Society of an article by 
Mr. V. Gabritechewski it appears that if a radium prepara- 
tion and any flat object are brought for a few minutes into 
the immediate neighbourhood of an electrified ebonite 
plate, and the latter is dusted with a finely-divided 
mixture of sulphur and red lead, a sharply-outlined dust 
figure of the object is formed on the ebonite plate. It is 
not necessary that the object should be in contact with the 
ebonite plate, nor with the radium preparation. If the 
latter is placed on the opposite side of the plate, the figures 
make their appearance. The author attributes this to the 
existence of a special force which attracts the electrical 
charge of the plate towards the object in its vicinity. 


Germany’s Minerals.—A preliminary statement has 
been issued by the German Imperial Statistical Bureau, 
showing the mineral and metallargica’ production of the 
Empire for the year 1904. The output of coal in that year 
Was as follows; coal, 120,815,503 metric tons, of the value 


of £51,700,000 ; lignite, 48,632,769 metric tons, of the 
value of £5,599,900—totals, 169,448,272 metric tons and 
£57 299,900. Compared with 1903, there was an increase 
of 3:5 per cent. in the output of coal and of 6:1 por cent. 
in that of lignite. The quantities of other miaerals and 
salts produced in 1904 were: iron ore, 22, 047, 297 metric 
tons; zinc ore, 715,732 metric tons; lead ore, 164,440 
metric tons; copper ore, 798,214 metric tons; silver and 
gold ore, 10,405 metric tons; cobalt, nickel, and bismuth 
ores, 14,016 metric tons; manganese ore, 52,886 metric 
tons; pyrites, 174,782 metric tons; asphalt, 91,756 metric 
tons ; petroleum, 89,606 metric tons. 

Electricity in British Colambia.—It is reported 
that the British Columbia Electric Railway Company's 
great hydro-electric enterprise at Coquitlam is now com- 
pleted by the successful boring of its 24-mile tunnel. The 
work was commenced in Jaly, 1902, and it was estimated 
that it would take three years to complete, but the engineers 
have accomplished their task in three months less than 
the allotted time. The tunnel, which runs out of Lake 
Coquitlam into a smaller lake called Lake Beautiful, passes 
under a spur of the Cascade Range of the Rocky Moua- 
tains, 3,400ft. in height, has a fall of 32ít., is 12,775ft. in 
length, with dimensions 9ft. by 9ft. From Lake Beautiful 
to the power-house on Burrard Inlet the fall is 410ft. 
Thence the electric energy is conveyed to the railway 
company's sub-stations. The overhead wires are carried 
from twin steel towers where they pass over navigable 
waters in the route. The plant is capable of developing 
35,000 h.p. 

Rontgen Rays.—A congress was opened at Perlin 
at the commencement of the week to commemorate the 
decennium of Prof. Róntgen's great discovery. A great 
number of scientists, statesmen, and medical men assembled 
todo honour to the distinguished physicist, the medical 
element especially gathering in force in recognition of the 
valuable adjunct to therapeutics provided by the professor's 
researches. The opportunity was taken to survey the great 
achievements rendered possible during the past 10 years 
by the discovery of Prof. Röntgen, who, it may be 
mentioned, has persistently refused any personal reward, 
feeling satisfied by the service he has rendered to suffering 
humanity. In the German capital, however, a public 
monument has been erected in his honour while still alive— 
a rare distinction. Numerous papers were read, these 
being of interest to the medical rather than the electrical 
profession, but all testified to the beneficence of the die 
covery of a scientist who has deserved well of his fellow: 
men. 

Electro-Therapeutics —In the Lancet for April 29 
Drs. Bain, Edgecombe, and Franklin detail some extensive 
investigations conducted by them with a view to ascertain- 
ing the effect of certain baths and other applications of 
electricity on the blood, blood-pressure, and metabolism, 
The tests were not conducted in this instance for curative 
purposes, but purely in the interest of research, the authors 
being themselves the subjecte. The authors first describe 
their experiments with a high-frequency current, which 
was administered by auto-condensation at 350 to 450 
milliamperes for 30 minutes on four successive days, 
followed by the effleuve of the maximum intensity obtain- 
able without sparking, applied to the whole surface of the 
body in succession for 30 minutes on two consecutive days. 
An elaborate description of the various effects follows, and 
we gather that the authors favour this treatment more 
particularly for local affections of the nerves aud skin. 
Then follow accounts of experiments with various electric 
baths, including the Dowsing, Greville, immersion, and the 
light and ozone types, and the article concludes with a 
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summary of results showing the advantages of these various 
electrical treatments. 

Glasgow Section.—Mr. E. G. Tidd, the hon. secre- 
tary, forwards us the fifth annual report, to be submitted at 
the general meeting on Tuesday next. At the same time the 
officers for 1905-6 will be balloted for, additional nomina- 
tions having been received. The committee expresses its 
gratification at the satisfactory position and the progress 
made in the course of the past session, during which the 
interest manifested in the papers and discussions has been 
greater and more sustained than in any previous session, 
the attendance of members exceeding a hundred on two or 
three occasions. The table of membership for the last five 
years shows a progressive increase, the total of all grades 
now reaching 211, but, as is pointed out, there are many 
more qualified engineers in the district, and the committee 
express a hope that some at least of these will come into 
line. Special regret is expressed at the resignation of Mr. 
W. A. Chamen, who has quitted the post of electrical 
engineer to the Glasgow Corporation to enter into 
private practice. The social side bas also been a distinct 
success, the inaugural dinner quite eclipsing previous 
functions of the kind. If the papers submitted during 
the session have been rather below the average in 
number, they have fully compensated for this in point of 
quality, the parent Institution having already accepted for 
publication Dr. Henderson’s paper on Armature Reaction 
in Alternators,” Mr. H. B. Maxwell’s paper on Street- 
Lighting by Electric Are Lamps," and Mr. W. W. Lackie's 
paper on “ Earthing." The section is to be congratulated 
upon a capital season's work. Some interesting papers have 
already been offered for next session, and the committee 
hope that all members will co-operate both by such 
contributions and participation in the discussions. 

_ Niagara — His Excellency the Governor- General 
visited Niagara Falls last week to inspect the work of the 
Electrical Development Company of Ontario, of which 
Colonel Pellatt, of Toronto, who commanded the Canadian 
Coronation contingent, is president. This energy will be 
transmitted to Toronto, Hamilton, and the principal towns 
‘and cities of Ontario within a radius of 100 miles of 
Niagara. Lord Grey expressed himself highly upon the 
company’s undertaking, and at the luncheon to which he 
was entertained His Excellency congratulated Colonel 
Pellatt and his fellow-directors on the progress made in 
their great enterprise. Reports in the daily Press state 
that horse-power to the extent of 25,000 will be developed 
by this plant, but a communication to the Times from Mr. 
J. G. Colmer explains that the company has the right to 
take water from the Niagara River for the purpose of 
generating electricity to the extent of 125,000 h. p, that 
‘the works are being constructed on that basis, that the 
machinery to be provided in the first instance will be 
‘sufficient for the generation of 65,000 h. p.; and that the further 
60,000 b. p. can be readily made available at a comparatively 
small expense when it is required. The company has now 
obtained a concession from the Government of Ontario, 
subject to ratification by the Parliament of the Province, 
enabling it to develop an additional 125,000 h.p. The 
question of cheap power is attracting much attention all 
over Canada, and the utilisation of the numerous water 
powers to be found in every province for the generation of 
electrical power at a moderate price is confidently expected 
to give an enormous impetus to the development of the 
manufacturing aod other industries of the Dominion and 
of local transportation facilities withir the next few years. 

Radium Various panacex for the dreaded cancer 
germ have been advanced from time to time, only to prove 
a qualified success at best,-but the Daily Telegraph reporta 
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from America a new method which apparently contains 
more efficacy, solvent radium being the destroying agent. 
The treatment, as demonstrated at the Flower Hospital in 
New York, comprises the insertion of celluloid pencils 
coated with a solution of radium, differing from the use of 
radium in tubes as a destroyer of cancerous cells. State- 
ments of the good results secured were treated with con- 
siderable suspicion until Dr. Kiog lent the authority of his 
name to the value of the new treatment. That greater 
radioactivity is shown by radium in solution used as 
coating oa pencils than in tubes has been clearly 
demonstrated. It is stated that the radium pencils 
inserted in the cancerous growth have destroyed the 
cancerous cells without breaking down the living tissues. 
The pencils are left in contact for 24 hours, or longer, 
and most satisfactory results are reported to have 
been obtained. Dr. William Harper, president of the 
University of Chicago, is cited as a notable example of the 
efficiency of the radium cure. A few weeks ago the doctors 
gave up hope in his case, declaring that he was suffering 
from fatal internal cancer. Since he has been under treat- 
ment by radium and X-rays he has progressed remarkably. 
The size of the cancerous tumour is rapidly diminishing, 
and has already been reduced from 18 to 7 square inches, 
Two cases guaranteed by Dr. King as genuine radium cures 
are those of a man treated for cancer of the tongue and of 
another for cancer of the foot. In both instances the 
growth has disappeared. Important experiments with the 
new agency are now being conducted at the leading hospitals 
in New York. 

Electric Lighting in the States.—The Legislative 
Committee is proceeding with its investigation into the 
electric light and gas services of the city of New York. 
Evidence was given by Mr. Arthur Williams, of the New 
York Edison Company, that if the average hours in use 
were taken into consideration, current in bulk would cost 
the city 30 per cent. more than it does now, the average 
number of hours of service ia the city buildings being very 
low. In reply to & question as to whether the company 
had a single customer who used approximately the same 
amount of current as that furnished to the city buildinge, 
Mr. Williams replied that they had, and that the rate of 
supply was 14d. per kilowatt-hour. Evidence was then 
given as to the financial relations of the Empire City 
Subway Company and the New York Telephone Company 
with the New York Edison Company, from which it appears 
that the latter are paid £40 per mile annually for main- 
tenance of ducts by the Empire Company. The assets of 
the New York Edison Company were stated to total 
5] million pounds, exclusive of goodwill. The finances of 
the companies are being investigated in some detail, owing 
to suggestions of large profits through exorbitant chargee. 
The situation in Brooklyn, the large New York suburb, was 
then dealt with. The treasurer of the United Electric Light 
and Power Company stated that the amount written off for 
depreciation averaged 4d. per unit, the same as the 
amount allowed by the New York Edison Company. 
This brought the average cost per kilowatt-hour sold up to 
2 86d. Colonel Robert Grier Munroe, ex-commissioner of 
water supply, gas, and electricity, who had made allega- 
tions against the companies of excessive charges, admitted 
that his assertion was not based upon investigations, and 
that a comparative list of rates in different cities which he 
had published contained several discrepancies. 


Polyphase Meters.—The American Institute of Elec- 
trical Eugineers received on the 28th ult. a paper by Mr. 
J. D. Nies, entitled Some Notes on Polyphase Metering.” 
In these the author deals with the various ways in which 
the energy supplied to consumers by the three-phase 
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system may be measured. He deals particularly with large 
consumers, whose demand may range from 200 kw. up to 
1,000 kw. It seems that in America polyphase meters 
have been largely used for such consumers, and that it is 
the practice to put two of these meters in series. As is to 
be expected, the results obtained in such cases are by no 
means concordant. The reason of this is tbat with a poly- 
phase meter so many elements enter into the final reading 
that a large variety of errors can easily be intro- 
duced. The author goes into these, and shows the 
influence of current transformers on the accuracy of 
the reading throughout the full range of the meter 
and with differences in the power factor of the 
demand. At light loads and with low power factors 
the error caused by the use of current transformers 
may be serious. He also deals with the influence of 
the drop in the common return if a two-meter method is 
used. His conclusion after going into the various errors 
which can be introduced is that the most accurate method 
is to use three single-phase meters and to take independent 
records from each. It is true that there are errors which 
would affect all these three meters in the same way, but 
the chances are that they will not develop the same defect 
simultaneously. Under normal conditions, therefore, one 
should get equal readings from each meter, and if this is 
not the case it shows that there is something about either 
the meters or the installation which requires attention. 
Esch meter should be connected between one wire and tha 
neutral of the system. In those cases where the neutral 
conductor is not available it can be easily obtained by using 
pressure transformers, since the secondaries of these can be 
connected up in star fashion. 

Phase Indicator.—A novel form of phase indicator 
has recently been patented in the United States by 
Mr. P. G. Watmough, jun, of Schenectady, and 
assigned by him to the General Electric Company. The 
device, which is described in the Electrical Review of New 
York, is of particular value for use in connection with 


multiphase cirsuits for showing the phase difference between 
current and E.M.F. The instrument comprises two 
relatively rotatable members, the windings of one being 
connected in series with the polyphase mains, while the 
windiogs of the other are connected in shunt. Two con- 
nections are s0 made that the windings of each member 
when traversed by current set up a rotary magnetic field, 
the direction of rotation of the fields being the same. The 
movable member of the indicator assumes a position such 
that the polar line of the magnetic field due thereto is 
brought into coincidence with the polar line of the magnetic 
field due to the stationary member of the instrument. 
Since the two magnetic fields revolve at the same speed, 
the two members of the instrament remain in fixed relation 
to each other so long as there is no change in the phase 
relation between the currents in the two members. As 
soon, however, as the current in the polyphase mains begins 
to lag or lead, the field due thereto shifts backward or 
forward to correspond, thereby causing the movable member 


of the indicator within the influence of this field to shift 
correspondingly. The angle of displacement of this 
movable member thus furnishes a measure of the phase 
displacement between the current and the E.M.F. of the 
poly phase circuit. 


Royal Institution.—The annual meeting of the 
members of this institution was held on Monday afternoon, 
the Duke of Northumberland, K.G., president, in the chain 
The annual report of the Committee of Visitors for the 
year 1904, testifying to the continued prosperity and 
efficient management of the institution, was read and 


adopted, and the report on the Davy-Faraday Research 


Laboratory of the Royal Institution, which accompanied it, 
was also read. Seventy-one new members were elected in 
1904. Sixty-three lectures and 19 evening discourses were 


delivered in 1904. The books and pamphlets presented 
in 1904 amounted to about 267 volumes, making with 


721 volumes (including periodicals bound) purchased 


by the managers a total of 988 volumes added to 


the library in the year. Thanks were voted to the 
president, treasurer, and the hon. secretary, to the 


Committees of Managers and Visitors, and to the 


professors, for their valuable services to the institution 
during the past year. The following gentlemen were 
unanimously elected as officers for the ensuing year: 
president—The Duke of Northumberland; treasurer—Sir 


James Crichton-Browne ; secretary —Sir William Crookes ; 


managers—Sir William de W. Abney, the Right Hon. 
Lord Alverstone, Henry E. Armstrong, Esq, Shelford 
Bidwell Esq, Sir Alexander Binnie, the Hon. Sir Henry 
Burton Buckley, the Right Hon. Charles Scott Dickson, 
Francis Elgar, Esq, Maures Horner, Esq, Dr. Ludwig 
Mond, Sir Andrew Noble, Bart, the Right Hon. tbe Earl 
of Rosse, Sir Thomas Henry Sanderson, Alexander 
Siemens, Esq., and Silvanus P. Thompson, Esq.; visitors— 
Dr. William Arthur Brailey, Dr. John Mitchell Bruce, Sir 
John George Cragge, Dr. James Mackenzie Davidson, 
Francis Fox, Esq, Robert Kaye Gray, Esq, Lord 
Greenock, Charles Edward Groves, Esq, A. Kirkman 
Lloyd, E:q., M. P., Sir Philip Magnus, Carl E. Melchers, 
Esq, Emile R. Merton, Esq, George Johnstone Stoney, 
Esq., John Jewell Vezey, Esq., and George Philip 
Willoughby, Esq. 

Electrolytio Estimation of Arsenic.—The Journal 
of the Chemical Society contains an abstract of an article 
by Messrs. Carl Mai and H. Hurt, in which the authors 
describe their investigations regarding the electrolytic 
estimation of small quantities of arsenic and the apparatus 
employed. This latter consisted of a wide U-tube, in which 
the decomposition is carried out, and a six-bulb absorbing 
tube. Between these two parts, and connecting them, is 
placed a tube filled with pumice-stone soaked in alkaline 
lead solution. The electrodes consist of pure sheet lead. 
The ends of the U-tubes are closed with caoutchouc 
stoppers, through which pase glass tubes, elongations on 
the lead plates being cemented in these tubes, so that 
& plate is suspended in each limb of the U-tube. A 
safety tube passes through the cork of the anode limb, whilst 
the cork of the cathode limb is pierced by the capillary 
stem of a tapped funnel and the delivery tube of the 
apparatus. The U-tube is about two-thirds filled with a 
12 per cent. sulphuric acid solution, and 10 c.c. of N/100 
silver nitrate solution are placed in the bulbs of the 
absorption tube. The current may be obtained direct from 
the main and should be controlled by a suitable resistance. 
The solution to be examined is introduced drop by drop 
from the tapped funnel Should arsenic be present, the 
silver solution is darkened, and at the end of two, or at the 
most three hours, the reduction is completed. The redueed 
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silver is collected on an asbestos filter, washed with a little 
water, and the excess of silver in the filtrate titrated with 
N/100 thiocyanate solution. One cc. of N/100 silver 
nitrate solution is equivalent to 0:124 mg. of metallic 
arsenic. For quantities of less than 0 02 mg., the titration 
method fails and a calorimetric one must be employed, 
when 0:001 mg. of arsenic may be estimated and 0:0005 mg. 
detected. For the detection of minute traces, the absorption 
tube may be replaced by the combustion tube of a Marsh 
apparatus and a mirror obtained in the usual way. The 
authors state that all organic matter must be destroyed 
before estimating arsenic in such articles as beer, urine, etc. 
The results appear to be similar to those described some 
months sgo by Mr. W. Thompson, to which we referred in 
our issue of July 1 last. 


Frequency Changer.— An interesting application of 
the mercury-vapour rectifier embodied in a patent recently 
granted in the United States to Mr. O. O. Kruh is 
described in the Electrical World of New York. Although 
the inherent characteristics of the rectifier are such as to 
deliver a pulsating unidirectional current, the inventor 
proposes to use the rectifier in combination with inductance 
coils to obtain an alternating current of double the initial 
frequency. The connectiog circuits are shown in the 
accompanying diagram. The two carbon anodes are 


connected to the secondary leads of the main supply 
transformer. Owing to the selective behaviour of the 
mercury cathode, the current flows alternately through the 
anodes in a constant direction to the cathode. The 
inductance coils store energy during the time when 
current is flowing from one anode to the cathode, and 
discharges this energy in such a manner as to cause the 
current to continue to excite the cathode until the wave of 
E.M.F. has so far reversed as to start the flow of current 
from the other anode. The effect of the inductance coil in 
the circuit of the cathode is normally to fill up the gaps in 
the unidirectional current waves, and thus to produce a 
more or less even direct current. Instead, however, of 
merely filling the gaps in the current waves in the con- 
sumption circuit, the inductance coils as here arranged 
deepen the depressions, so to speak, and cause them to 
extend across the neutral line of current, and so produce 
an alternating current. The object of the use of four 
inductance coils and the connecting resistance is to equalise 
the waves due to the direct flow of current from the source 
and the waves of opposite polarity produced by the dis- 
charge of the inductance coils. The inventor claims that 
when the apparatus is arranged as here indicated all 
dissymmetry of the current is eliminated, and a smooth 
double-frequeucy current is obtained. 


The Italian Railways.—Botween the question of 
State control or the leasing of the lines and difficulties 
with the employés the Italian Government has had little 
Opportunity for taking into serious consideration the 
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suggestions for electrifying the railways of the peninsula 
which have been made from time to time. The country's 
bountiful water supply has been a considerable factor in 
the great expansion industrially which electricity has 
undergone in Italy during the past decade, and this 
has encouraged the idea that the same source of power 
might be utilised to drive the railways. Apart from tech- 
nical questions, however, the commercial phase enters 
largely into the matter. In 1885 the railways were leased 
to companies for a term of 60 years, determinable by 
either party at the end of 40 or 20 years. It has long 
been known that the arrangement has not been satisfactory 
to either party, and at the end of next month the adminis- 
tration of the system will revert to the State, as negotiations 
with the companies for amended contracts proved abortive. 
The companies have been greatly handicapped by the 
demands of the railway employés, and the State seems 
likely to find the concessions to the staff provided for in 
the Bill which has just passed through the Italian 
Parliament a serious incubus for some years. Ia 
& memorial to the Throne last October it was 
claimed that the State would be in a better position 
than a private undertaking to find a solution for the 
vexed question of the status of railway employés and 
by guaranteeing their rights and exercising a just but rigid 
disciplinary control, to remove once for all any further 
occasion for strikes.” The means taken by the Goverr§ 
ment to allay discontent consist of the establishment of a 
widows’ pension fund, an advance in pay, and from the 
beginning of next year a share in any profits. If the 
receipts show a material improvement, it will probably be 
easier for the Government to provide a solution of the 
labour difficulty than for the companies, as stated in the 
above-mentioned memorial, because the Government will 
not now have to share any profits with lessees. Oa the 
other hand, if the financial pcsition does not improve, 
the concessions to the employés are likely to entail 
further taxation upon Italy's overburdened citizens. 
It will be some recompense, however, if the new 
régime succeeds in averting such dislocations of the 
system as the labour troubles of a few weeks ago entailed 
Provision is made in the Bill for the improvement of the 
railways during the next 10 years, but the reforms are 
apparently in the nebulous stage at present. The measure 
is of a tentative character, and the future of the railways 
is left in a rather hazy condition ; but by the time economic 
considerations permit of a general electrification scheme 
baing entertained, the relative advantages of three-phase, 
single-phase, and direct currente for such work should be 
definitely determined. 


Testing Alternating-Current Generators — 
Messrs. H. M. Hobart and F. Panga contribute to the 
Electrical World of New York an article ia which they 
describe a new method of testing large alternating-current 
generators. As one of the primary guarantees given by 
dynamo manufacturers is that the temperature elevation of 
the machine under continuous load shall not exceed a 
stated amount, the importance of such tests is obvioue. 
Little difficulty in this respect occurs with small dynamos, 
but when the capacity reaches 1,000 kw., it usually becomes 
quite impracticable to supply the required load for the test 
in the tactory, especially as the time during which the 
machine mounts up to its final temperature elevation is 
much larger. This renders it necessary to devise some 
convenient arbitrary method of testing for temperature 
elevation that shall not involve the waste of large amounts 
of energy. The authors commence by briefly reviewing 
the difficulties attending heat tests of large alternating- 
current generators, and allude to the drawbacks of the pro- 
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posals of Mordey and Behrend, which involve special con- 
nections of the armature windings or of the field windings, 
in order to reduce the amount of power required for the 
test to the reasonable value represented by the internal 
losses of the machine, Such systems, moreover, have the 
great disadvantages that the method of reversed field 
windings is applicable only when the number of poles is 
very great, and it is not permissible to subdivide the field 
winding into two groups only, such connections being 
attended by a considerable degree of mechanical vibra- 
tion. The authors’ method requires no alterations to the 
windiogs, and no greater expenditure of energy than is 
necessary for covering the internal losses, and it has the 
advantage that the heating at all parts of the generator 
will be identically the same in distribution and amount as 
under actual full-load conditions. It is necessary that the 
component losses in the machine shall be determined in 
advance, as would in any event be done in the ordinary 
course cf the tests. Instead of maintaining a steady testing 
régime, they teat the machine on short-circuit and on open 
circuit alternately. During the short-circuit periods they 
send excessive current and energy into the armature copper 
with very weak field excitation, while during the open- 
circuit periods they send excessive energy into the field- 
magnet circuits with over-excitation. The cycle of opera- 
tion is made 15 minutes, and the average power thus 
expended in the machine is made equal to that steadily 
wasted during the fall-load operation. Although the 
thermal conditions of double or treble current strength 
with intermigsions are not the same as those of steady 
normal current strevgth, the difference between them is 
likely to be insignificant in the case of very large machines, 
and in any case it is probably less than io other forms of 
teat. The method promises much utility, and in avy case 
it would be highly interesting, as our American contem- 
porary remarks, to have it thoroughly tested. 


The Institution.—Last week’s meeting of the Institu- 
tion was occupied with the discussion of Mr. F. Creedy’s 
paper on The Alternating-Current Series Motor," taken 
in conjunction with the presidential address delivered at 
St. Louis by Mr. B. J. Arnold. The ball was set rolling 
by a visitor in the person of Mr. T. H. Schoepf, who stated 
that Mr. Creedy's experiments had vindicated the theory 
of the alternating-current series motor. More difficulty 
was likely to be experienced in designing such motors for 
high than for low frequency. There were difficulties in 
the way of designing 100 h p. or 150-h.p. motors of this 
type for traction, and he considered that the maximum 
frequency practicable in motors of large capacity for 
such purposes would be limited to 25 cycles. Sparking and 
unsatisfactory commatation were factors which confronted 
the railway engineer in this connection. The design of the 
winding was an important feature in the single-phase motor. 
He then defined the essentials of a good motor, which 
needed to be efficient and to possess the highest power 
factor possible. These two factors were influenced by the 
shape of the speed curve, which must yield good goneral 
results. Describing tests he had conducted upon an equip- 
ment comprising two 150-h.p. motors, he stated that the 
most important point related to the power factor. At the 
moment of starting this was about 26 per cent., and a maxi- 
mum of 96 per cent. was attained. The rate of acceleration 
was one mile per hour per second. He anticipated favourable 
resalts from a 225-h.p. motor designed for a frequency of 
18 cycles. Mr. Alexander Russell, who took exception to the 
author a method of calculating the effi :iency of the series motor, 
considered that the paper clearly demonstrated the inferiority 
of the simple alternating-current series motor to the direct- 
current series motor. The next speaker was a youthful visitor 
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from the States, Mr. L. Calisch, who has had personal 
experience of the series motor as operated upon the new 
line from Schenectady to Ballston. The motor used there 
can run with either direct or alternating current, and 
pessesses a high power factor. He described a motor in 
use on the line which had an efficiency of from 70 to 
79 per cent. with alternating current, and between 
70 and 85 with direct current. With alternating current 
the power factor was 95 per cent. In conclusion, he ex- 
pressed the conviction that the alternating- current motor 
had come to stay. The views of the speaker, who, 
like the author, is an ex-pupil of Prof. Ayrton, were 
enunciated with conspicuous precision, and the professor's 
countenance assumed an expression of gratification at the 
enthusiastic applause accorded his erstwhile protégé. Prof. 
Carus- Wilson remarked that in consequence of trade 
rivalry it had been :isther difficult to obtain informa- 
tion on the subject of the alternating - current series 
motor. The power factor of motors of this type 
might be anything that was required, the question 
being whether a high power factor permitted of a 
form of design which provided a good railway motor. 
An improved power factor could be obtained by decreasing 
the number of armature turns—a conspicuous feature in 
the tendency of modern design in railway motors—if the 
limitations of rating were borne in mind, and this yielded 
what was considered a good design for railway operation, 
It appeared to him that the alternating-current series 
motor had not as high an overload capacity at starting as 
the direct-current type. Apparently the sphere of useful- 
ness of alternating-current motors would be for high-speed 
running over long distances where few stops occurred. 
Prof. Ayrton stated that he thought Mr. Russell's criticism 
was based upon a misconception. He emphasised the 
point brought out by the author that the armature 
of the motor, not the field magnet, was relatively 
the more important consideration. Mr. Mordey alluded 
to the warning given at St. Louis by Mr. Arnold against 
the idea that electricity would ultimately lead to the 
extinction of the steam locomotive. He believed electrical 
engineers were agreed that the latter must at any rate 
remain on lines where the service was infrequent and the 
eost of electrification heavy; but he rallied Colonel 
Crompton upon a remark which he underatood the colonel 
had made in his “James Forrest" lecture, to the effect 
that the steam locomotive could do all that electric traction 
could. He imagined that as Colonel Crompton was 
addressing the Civil Engineers on that occasion he desired 
to himself be a very civil engineer. Particularly in regard to 
acceleration and climbing heavy gradients Mr. Mordey did 
not think the former could compete with its rival, nor was it 
likely to attain the remarkable speeds achieved during the 
Marienfelde Zossen trials. It appeared, however, that these 
remarks of Mr. Mordey’s were based upon misapprehension— 
as, indeed, the speaker thought might be the case—Colonel 
Crompton’s remarks applying to comparatively level tracke. 
Itappeared to Mr. Mordey that the alternating-current motor 
could do all that the direct-currenttypecould; and if someloes 
of efficiency occurred, there were ample compensating gains. 
Mr. Creedy replied in sammary form, claiming that the 
alternating-current series motor permitted of an increased 
voltage for a short period, thus solving the overload 
problem. The President gave the audience some 
reminiscences bearing upon the subject, from which he 
drew the moral that young engineers should not despair 
if they did not immediately achieve a commercial success 
when carrying out experimental work, and then the pro- 
ceedings concluded with a hearty vote of thanks tq the 
autbor, 
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side; (6) the consumption for driving the machinery in the 
workshop at Lecco; (7) the energy required for the shunting 
service ; (8) energy consumed during various tests made for 
the purpose of inspecting the electrical apparatus and equip- 


THE VALTELLINA RAILWAY. 


Working Costs and Test Figures obtained with 
Three-Phase Traction. 
BY E. CSERHATI. 


The main railway in the North of Italy, generally known 

as the Valtellina lino, was opened for regular service on 
July 10, 1904, and is now operated by the Rete Adriatica. 
This railway company has taken over the whole plant 
erected by Ganz and Co., of Budapest, three months prior 
to the expiration of their period of guarantee. As this 
line had previously been worked regularly and opened for 
public traffic for 21 months, the experience obtained allows 
of the different items of working cost being ascertained 
with fair accuracy. Oa the other hand, thorough tests 
have been made by the engineers of the railway company in 
regard to the working efficiency and other important 
features of three-phase railway working. In the following 
article there will be given a brief summary of the results 
obtained by irregular working and on special tests. 

The working cost for staff and material in the Morbegno 
power plant for the period from July 1, 1903, to June 30, 
1904, amounted to 21,553 lire. During this period 
5,420,502 kilowatt-hours were generated. Thus the works 
cost for generating a unit amounted to 0 63 centesimi, or 
about 0 56d. The cost for labour and material incurred 
for maintaining and inspecting the overhead conductors, 
poles and transformer stations included, amounted to 
529 lire per kilometre of permanent line—i e, about 
‘17s. 4d. per mile per annum. Expenses for maintenance 
aud repairs of rolling stock, including electrical equipment 
and mechanical parts, per locomotive or motorcar kilometre 
amounted to 4 30 centesimi— i e, about O-: d. per locomotive 
or car mile. The total expenses for service, including oil, 
stores, and management expenses, amounted for the period 
with but partly electrically-driven goods trains to 1:97 lire, 
for the period with trains conveyed exclusively electrically 
to 1:71 lire per 1,000 ton-kilometreg—: e, 28. 6d and 23. 2d. 
per 1,000 ton-miles respectively. 

The corresponding expenses on a ateam line in Austria, 
selected by way of comparison owing to its representing 
conditions similar to the Valtellina as regards curves and 
gradients, although with a 30 per cent. denser traffic, 
amounted to 4 20 lire per 1,000 ton-kilometres. From the 
capital cost figures it has been calculated that the savin 
effected in traction expenses on the Valtellina line porospond 
in the first case to 3:98 per cent. on the capital expenditure, 
and in the second case to 5:53 per cent. The free lighting of 
all stations and motorcar, as well as heating of the latter, 
is also given by the electrical equipment. ; 

Current Consumption Tests—During the two years’ 
operation of the Valtellina line thorough tests have been 
made as to current consumption and recuperation on levels 
and on gradients, as well as the energy consumed at start- 
ing the traine. These tests were undertaken by the 
engineers of the Rete Adriatica, Messre. Novi and Donati, 
under the co-operation and superintendence of Mr. Celeri, 
engineer to the Italian General Inspection Service. The 
results of the same were published for the firat time 
at the Congress of Italian Electricians held at Bologna in 
1904. The test figures given berewith are taken from 
the reports of this congress. As mentioned above, 
5,402,502 unite were generated at the Morbegno 
power plant during the year. The number of ton- 
kilometres, including weight of locomotives and the 
electrical equipment of motorcars for the same period, 
amounted to 76,845. Therefore, the energy consumption 
per ton-kilometre averaged 44:5 watt-hours measured at the 
distributing board of the power station —i c., 71:4 watt-hours 
per ton-mile. In these figures are included: (1) the 
energy required to drive the trains ; (2) all the losses 
between the distributing switchboard of the power station 
and the driving wheel of the rolling stock ; (3) the current 
for lighting all stations, for which 1,254 incandescent lamps 
of 16 c.p. are used ; (4) the current for lighting and heating 
the motorcars and locomotives ; (5) the consumption in the 
accumulatcr obarging stations equipped with two motor- 


dynamos each of 21 kw. capacity on the continuous current 


ment. The above-mentioned figures showing the average 
energy consumption of 443 watt-hours per ton-kilometre 


were ascertained by the above-named engineers of the Rete 


Adriatica. 


The net consumption per ton-kilometre was ascer- 


tained by means of a motorcar specially equipped for the 
purpose, being fitted out with ammeter and recording 
wattmeter for both overhead phases. 
tests showed a consumption of 31 watt-hours per tor- 
kilometre—; e, 50 watt-houra per ton-mile measured in the 
car. This figure quite agrees with the test results obtained 


The average of 20 


by the staff of Messra. Ganz and Co. These teste were 
extended with a view to establishing the net consumption 


in the power station, the train used for the purpose having 
run during the night after the termination of the regular 
service. The current consumption per ton - kilometre 


amounted to 349 watt-hours, and, therefore, the working 
efficiency of the system to 88 8 per cent. In order to duly 
appreciate the importance of the figures quoted, it must be 
borne in mind that the profile of the Valtellina is a very 
unfavourable one, the average gradient of the whole line, 
as taken for both directions, amounting to 25 per cent.— 
i. e., a train running through all sections in both directione, 
from one end to the other, and returning to the startiog 
point, must be lifted about 527:5m., which height corre- 
sponds to the mentioned average gradient, the length of 
the run being 2x106:5—215 km. The section betwsen 
Leco and Colico on which the energy consumption tests 
were carried out had an average gradient of 0 21 per cent., 
hence the 31 watt-hours must be regarded as the specific 
consumption per ton-kilometre at a speed of 60 km., or 
57:2 miles per hour on a constant gradient of 0.21 per cent, 
including starting. For acceleration from rest to a speed 
of 60 km., 95 watt-hours are required per ton weight; 
losses arising in the motor and rhoostat amount to six watt - 
hours per ton-kilometre. Assuming an efficiency of 85 per 
cent. for the motorr, the motor losses amount to 4 6 watt 
hours, so that there remain but 1:4 watt-hours for rheostat 
losses—i e, 44 per cent. of the total specific consumption. 

A 120-ton train consumes 31 watt-hours per ton-kilometre 
at a speed of 60 km. per hour while continually running on 
level track. A motorcar running siogly requires 48 watt- 
hours per ton-kilometre, including starting energy. The 
large difference as compared with the 31 watt-houre for a 
120-ton train is due to air resistance, which is diminished 
for a given weight by the increase in length of a train. 
It will be seen that from economical considerations it does 
not appear to be advisable to replace heavy trains by 
numerous light trains or cars. Moreover, it shows that 
rheostat losses at starting are on this line very small 
compared to the whole energy consumption. 

Recuperation of Energy.—It is well known that alter- 
nating-current induction motors have the power of restor- 
ing energy to the line when running on down grades over 
a certain decline, which varies according to traction resist- 
ance, while the speed is thus maintained practically con- 
stant. The commercial value of this property has very 
often been doubted. However, the respective teste not 
only proved the possibility of recuperation, but settled at 
the ramo time: the quantity of energy which could be 
returned to the line. On a section with a down grade of 
2 per cent, with a 120.ton train and a speed of about 
50 km. per hour, 28 2 watt-hours— i.e, about 80 per cent. 
of the energy —has been recuperated which otherwise would 
bave been lost by the braking. The exceedingly favour- 
able result in regard to energy consumption of the Valtel- 
lina line is due chiefly to this circumstance. The question 
as to how to utilise the energy recuperated has likewise 
been often discussed. The simplest solution would 
evidently be to equip for electric traction not only the 
steep grades of mountain lines, but also the adjoining level 
sections, in order to assure the utilisation ot the return 
current from descending trains. The energy recuperation 
may be taken advantage of not only when trains run on 
down grades, but also when stopping the same, provided 
that the motors are designed for cascade working; in 
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this case the speed will be reduced to within a 


fraction of synchronous speed when switching 
over to the cascade connection, and the energy 
which has been required for train acceleration 


from rest to full speed is partly given back by the 
momentum of the train. The current recuperated in this 
way amounts to from 35 to 40 per cent. of the energy 
for acceleration, and to about 10 per cent. of the total 
consumption. This advantage becomes of utmost import- 
ance in suburban railway service, where heavy trains have 
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FIG. 1. —Curves for speed of 31 km. or 19:35 miles per hour. 
pull, 8,00 kg. Traction resistance, 4 kg. por ton. 


Draw bar 


to be started and stopped in relatively short distances. It 
has, for instance, been proved—in a scheme worked out for 
the Vienna suburban lines—that with a four-step cascade 
connection, by means of one or two parallel workirg 
primary and two secondary motors connected in different 
combinations, more energy would be given back at stopping 
than the rheostat losses amounted to at starting. The 
importance of these facts cannot be denied either in the 
case of main railways when looking at the matter from an 
economical point of view, inasmuch as mixed and local 
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very simply as a function of the gradient. Assuming that 
the motors work with an efficiency of 100 per cent., the 
energy consumption per ton-kilometre expressed in watt- 
bourse will be 

s=c(wt+l), 


c being a constant, w the resistance on the level, and i the 
gradient represented in metres per kilometre. The upper 
sign is to be applied on up grades, the lower one on down 
grades. The equation represents two straight lines cutting 
the ordinate axis at the same point. Halving the sum of 
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the ordinates, we get the average current consumption for 
a complete run to and from over a given section with due 
regard to recuperation. The equation shows that, provided 
motors would work with an efficiency of 100 per cent., tke 
average current consumption would be the same on line a 
with grades as on level ones. By means of these equatior s 
and the curves showing motor efficienoy at different loads 
the curves Figs. 1 and 2 have been drawn. They shcw 
the current consumption and recuperation on down grades 
from 0 to 45 per cent., and for speeds ranging frcm 


17 h 30 min 


1. 35 min 


Fia, 3.—Record taken from the Registering Wa‘tmeter at the Morbegno Power Station. 


trains must be stopped rather frequently from high running 
speeds. The acceleration of these trains represents an 
important part of the total energy required. With simple 
cascade working, 55 to 40 per cent. of this energy, as above 
mentioned, may be saved, with four-step connections even 
more. In the case of water-power stations the energy 
recuperation is so far of importance, as it allows of a line 
with denser traffic or greater length being worked from the 
same plant than wou'd be the case without recuperation. 
With steam plants much eaving is effected in working cost. 

Energy Consumption as a Function of Gradients.—For a 
certain speed the energy consumption may be represented 


30 km. to 60 km. per hour. The half of the algebraic sum 
of ordinates represents also in these cases the actual con- 
sumption of a complete run up and down the hill. As will 
be seen, the consumption increases with the gradient 
relatively slowly. Where the curve cuts the absoisse, when 
running down the hill, we get the down grade on which 
the train takes no energy from the lioe. In Figs. 1 and 2 
a curve has likewise been drawn which gives the average 
energy consumption for & complete run when the train 
descends without recuperation, as no energy is required in 
the latter case. We therefore get the average consumption 
for a cycle by halving the ordinates for the up-grade ran, 
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From the above it will be clearly recognised how the 
economy increases with a system crags. Sia Pian 
‘compared with one lacking that quality. e difference 
in favour of a three-phase system allowing recuperation on 
down grades is as follows : 


With gradients of. esse oee. ~ 10% 2% 3% 4% 457 
At a speed of 30 km. per hour 40% 1007, 132% 165 6 169 % 
9 37 60 km. »" 90 75 150 7; 200 7; 250 7; d 


Flywheel Efect.— A will be seen by the watt diagram 
(Fig. 3) taken at the Morbegno power station, the current 
rushes due to the starting of even the heaviest trains do 
not represent higher peaks than about 70 to 80 per cent. 
of the energy requirements corresponding to the average 
consumption of the train when running on the line. This 
favourable circumstance is due, in the first place, to the 
use of water rbeostate, which give such a smooth starting 
that it is not easy to tell the exact starting moment. At 
the same time no sudden current rushes can arise due to 
this method of control. In the second place, it is due to 
the peculiarity of induction motors to take no current 
from the line as soon as the periodicity of the supply is 
reduced by about 1 to 2 per cent. If the latter ie farther 
diminished, then current is given back to the feeding con- 
ductors by the running trains. When starting a heavy 
train, the number of revolutions of the generators and 
prime movers is reduced and the periodicity diminished. 
Consequently, the short-circuited motors of the running 
trains will take no current until their speed drops below 
the value corresponding to the number of revolutions at 
the power plant. In this way the latter is relieved when 
starting up a heavy train. Should it happen that tbe 
number of revolutions of the generators is reduced suddenly 
by more than 2 per cent., current would be returned to the 
feeding line by the motors of all moving trains—that is to 
say, the whole of the moving train maeses would represent 
a huge flywheel, having the effect of reducing very con- 
siderably the current rush from the power plant. This is 
an exceedingly valuable peculiarity of the three-phase 
traction system, which should be duly appreciated, as up 
to the present time very little attention has heen psi to it. 

On the latest type of the Valtellina locomotives* the 
slip-rings are not placed between the locomotive frames, 
but outside of them, as by this arrangement accessi- 
bility for supervision is facilitated, also the space inside 
the frame is then available for the motors, which can be 
made more powerful than would be the case with slip-rings 
arranged inside. This arrangement necessitates the three 
ends of the rotor winding being taken through the hollow 
crankshaft, the crank arm, and pivot, and also through the 
counter-crank to the three alip-rings. It is not difficult to 
carry out this arrangement with three conductors insulated 
from each other. If, however, the collector of a continuous 
or single-phase alternating-current motor were arranged in 
this way, more than 100 conductors would necessarily have 
to be brought out. Thie, although it would not be impos- 
sible in a technical sense, is at all events a very difficult 
matter. The possibility of thus equipping the locomotive 
with very powerful motors should be well appreciated, for 
the smaller the number of motors for a given total horse- 
power, the less the weight, and the simpler the mechanical 
features of the electric locomotive. 

Energy Consumption Compared with that of other Systems.— 
The current consumption per ton kilometre is inflaenced by 
& great many circumstances, such as speed, gradient, curves, 
weight of train, length of train, distance between stations, 
etc. It is, therefore, difficult to compare the figures showing 
consumption of different railways equipped for different 
traction systems. Moreover, very little information has 
been published as to energy needed for the main-line rail- 
ways or on lines with main railway traffic. This information 
applies usually to the consumption measured in the car, 
but not on the distribution board of the power plant. The 
gross consumption of 44 watt-hours per ton-kilometre, 
which includes all losses and the supply to other electric 
apparatus on the Valtellina line, must be regarded as a 
vt ry low one, as most of the figures known concerning 
other lines and representing the consumption in the car 
are higher. Farther, it must be considered that with direct- 

* See description in the Zlectrical Engincer, vol, xxxv., pp. 155, 
61, Ä 566. didi En 


current lines the losses between the switchboard of the 
power plant and the line side of the rotating transformer 
sub-stations amount to about 20 per cent. On other systems 
a net consumption as low as 31 watt-hours (measured in the 
car) has never been reached before and with a profile 
similar to that of the Valtellina Railway. Figures 
relating to consumption on direct-current lines do not 
offer any particular interest, as nobody is likely to 
think nowadays of equipping any line of grest length 
with the direct-current system, as this system is more 
expensive both as regards first cost and working expenses. 
More attention should be paid to tbe respective figures of 
single-pbase railways, whicb, on the whole, offer the same 
advantages in regard to energy transmission on an exten- 
sive railway syatem as the three-phase traction system. In 
the Street Railway Journal of Aug. 24, 1904, are published 
the interesting results of tests carried out by the General 
Electric Company on an experimental line equipped 
between Schenectady and Ballston. A test run has been 
made there with the same motors, the latter having been 
fed firet with direct and then with single-phase alternating 
current. The results show the following energy consump- 
tion: 53:5 watt-hours per ton-mile for direct current, and 
78:1 watt-hours per ton-mile for single-phase alternating 
current. Hence 46 per cent. more current has been con- 
sumed by the same motor under identical conditions for 
single-phase alternating current than for direct current. 
Three-phase motors may be built with at least as high an 
efficiency as that of direct-current motors, and therefore 
conclusions may be drawn from the above test results as to 
the mutual behaviour in reference to energy consumption 
of three-phase and single-phase traction motors. The latter 
will require about 40 to 50 per cent. more energy than 
three-phase motors, provided that conditions be the same 
as those prevailing as the mentioned tests. According to 
Glaser's Annalen, 1904, No. 3, the Niederschoneweide- 
Spindlersfeld monophase railway of 4'1 km. eis requires 
45 watt-hours per ton-kilometre with a distance of 
908m. between stations, a maximum speed of 344 km. 
per hour, and with a train weight of 170 tons. It must be 
remembered, however, that this line has no gradients, 
except one of 0 2 per cent. on a 500m. section. 

In a scheme worked out by Ganz and Co. for the Vienna 
Suburban Railway, the watt consumption of a train of the 
same weight at a maximum speed of 31 km. per bour, and 
an average distance of 906m. between stations, has been 
stated at 30'7 watt-hours, and the firm was prepared to 
guarantee that figure, Also in this case the difference in 
energy consumption amounted to 45 per cent. in favour of 
the three-phase system, although on the Vienna line there 
are gradients up to 29 per cent. According to a publica- 
tion in the Zeitschrift fiir Elektrotechnik, No. 3 of 1905, the 
Stubaithal Railway requires 70 watt-hours per ton-kilometre. 
The corresponding energy consumption has been figured 
out on the basis of an exact profile of the above line for 
three-phase traction with the same speed as that given iu 
the mentioned publication, and without using cascade con- 
nection. For a complete cycle run in both directions with 
a train supposed to come back to the level of departure, an 
average consumption of 29 4 watt-hours per ton-kilometre 
has been arrived at in the car, thas about 51 watt-hours 
measured at the feeding point. This low figure is accounted 
for by the recuperation when trains run down tbe hill, and 
which amounts to 27 6 watt-hours, whereas the consumption 
on a run up grades is 57 watt-hours per ton-kilometre. 
The above figures relating to energy consumption on 
single-phase railways are taken from publications of the 
contracting firms. Those relating to the three-phase system 
have been ascertained by official tests of the Rete 
Adriatica, or, at least, represent conclusions drawn from 
the latter. 

The peculiarities of the three-phase traction system as 
discussed in the foregoing represent the following advan- 
tages: (1) the possibility of recuperating both the energy 
stored up in the moving trains when the speed is being 
reduced at stopping, and also the energy available with the 
train running on down grades (this results in a low 
total consumption energy); (2) the reduction by fly- 
wheel effect of the current rushes arising owing to the 
gtarting of trains; (3) the possibility of arranging the slip- 
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ringt apart from the motors, and thus to utilise the whole | 


space available inside of the locomotive frame for motors. 
These advantages are obtained only by the use of induction 
motors Pe the different types, of which the three- 
phase motor. Bychoosing a motor other than of the induction 
type all the before-enumerated advantages are forfeited. 
On the other hand, with three-phase motors one is restricted 
as to variable speeds. Steam locomotives, as is known, 
may run with any desired speed within certain limits, 
which are fixed by the capacity of the boiler and the 
security of service. The behaviour ia similar with direct 
and single-phase current series motors, whereas polyphase 
motors will run but at a few determined speeds according 
to the frequency, number of poles, and diameter of driving 
wheel. This featare of polyphase traction has been 
regarded as a drawback; but since the results of the 
operation and the experience gained daring a two years’ 
service on the Valtellina Railway have become known the 
peculiarity in question is recognised as an advantage by 
experienced railway men. The chief condition for a regular 
traffic is an exact observation of the time-table. All working 
systems allowing the staff to vary the speed require a highly 
trained staff, which, as it were, grow to living tachometers. 
Such experienced drivers will only give a safe service on 
lines with which they are well acquainted, and therefore 
their employment is limited. The polyphase alternating- 
current traction system does not require such a thorough 
training of the personel, owing to the speed remaining 
automatically constant without regulation after having 
reached the value peculiar to the system. Indeed, even on 
lines with a variable profile, the speed diagrams taken 
from actual service are almost horizontal lines. Thus 
individual skill of the staff is nearly eliminated, being 
restricted to correct starting and stopping. The property 
alluded to of the three-phase traction system is likewise 
important from a strategical point of view; besides, it 


Figs. 1 and 2 illustrate two types of overload relay, both 


of which are operated from series transformers in the main 
circuit. Usually, they are mounted on the circuit breakers 
they control, but, if desired, they may be fixed separately 
on the switchboard. When the main current exceeds a 
predetermined value the relay contacts close a low-voltage 
circuit, which actuates the tripping coil of the circuit 
breaker, causing it to open. 
apply direct carrent to this purpose, but coils can be 
specially designed for alternating-current tripping if neces- 
sary. The type shown in Fig. 1 is constracted on the 
induction principle. 
laminated electromagnets, and projecting between the poles 


It is standard practice to 


At the base of the slab are two 


FId. 1.—Overload Relay, Induction Type. 


of each of these ia an aluminium sector carrying the 
movable portion of the auxiliary contact. Part of each 
pole of the magnet is surrounded by a short-circuited 
turn of copper, which has the effect of producing a lag 


in that portion of the magnetic field passing through it, 
and, therefore, a shifting of the field across the face of 
the pole. This results in the generation of eddy currents 
in the aluminium sectors and their repulsion through an 
angle. 

Until the current is of sufficient intensity to make them 
move, and so close the contacts of the tripping circuit, the 
vanes are practically stationary, having simply a tendency 
to deflect. The motion of each sector is opposed by an 
adjustable weight, as shown, and by means of this the 


materially facilitates the drawing-up of new time-tables. 


RELAYS FOR DIRECT AND ALTERNATING 
CURRENT CIRCUITS. 
[CONTRIBUTED . | 


The most important requirement of the modern central 
station is continuity of supply, which must be maintained 


under all conditions and at all costs. It is this fact, perhaps, 
more than any other which has led to the development of 
relays which operate in conjunction with circuit breakers, 
the primary object of these devices being to cut out faulty 
lines or apparatus only when they become a source of 
danger to the system rather than the protection of the 
apparatus itself. The large modern unit is much less 
liable to damage on the occurrence of trouble than were 
the small sets of a few years back, and although it ie 
certainly desirable to protect all apparatus wherever 
possible, it is of first importance that the system be kept 
in continuous operation. For this reason time-limit relays 
have been developed which do not allow apparatus or 
d to be cut out until they are actually a source of 
anger. 

The ordinary circuit breaker in its simplest form meets 
usual conditions with a certainty that has made it an 
indispensable accessory to practically every generating 
set ; but its scope is limited to the function for which it 
was originally designed, hence, when other conditions have 
to be met, a suitable relay becomes a necessary addition. 
The opening of a circuit breaker under no load, overload, 
reverse current, or under or over voltage may be beyond 
the powers of tlie ordinary tripping coil, but any one of 
these conditions can be effectively met by the inclusion in 
the circuit of a specially designed relay actuated by the 
main current and controlling an auxiliary circuit for 
tripping the cirouit breaker. Apparatus to cope with all 


the above widely different conditions necessarily varies 
materially in design, and, as will be seen from the 
following description of a series of direct and alternating 
current relays manufactured by the British Westinghouse 
presents many ingenious and interesting 


Company, 
features. 


Fic, 2. —Overload Relay, Solenoid Type. 


amount of current necessary to close the relay circuits may 
be varied. The two sectors work quite independently of 
one another, and either will operate the tripping coil. 
When used on a two-phase circuit, the movements are con- 
nected separately in the two phases through the medium of 
two series transformers. In three-phase working a series 
transformer is placed in each phase, and the secondaries 
are so connected to the relay that it will operate upon the 
occurrence of an overload in one or all of the main cables, 
exceeding that for which adjastment has been made. For 
a single-phase circuit, a relay with but one vane is 
used. This relay is made for high or low frequencies as 
desired, but it is particularly suitable for high-frequency 
circuits, and may be connected in series with ammeters 
which operate from the secondaries of series transformers, 
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It is adjustable over a wide range of action, extending from 
80 A i cent. to 150 per cent. full-load current. 

he method of adjustment by weights and the operation 
of the solenoid type (Fig. 2) is evident from the illastra- 
tion. The core of the solenoid carries a disc, whivh, upon 
the former being drawn up, closes the auxiliary tripping 
circuit by means of the contacts shown. Although not 
confined to them, this type is particularly suitable for low- 
frequency circuits, but cannot bs operated with meters 
from the same series transformers. The function of a 


by an electromagnet placed within the instrument, and the 
latter may be operated from the main circuit either by an 
overload or reverse current relay. The predetermined 
time during which the overload is allowed to continue may 
be varied from one to five seconds, at the expiration of 
which period the tripping circuit is closed and the circuit 
breaker opened. As before, the relay automatically resets 
itself if the overload is of a shorter nature than that which 
it is set for. The contacts which close the auxiliary 
tripping circuit will open 2} amperes at 125 volte, or a 
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Fic, 3.—Time Limit Relay, Electro-Mechanical Type. 


time-limit relay is to allow a certain small interval of 
time to elapse between the occurrence of an overload or 
reverse current and the tripping of the circuit breaker. 


Thus no interruption of the supply will take place if the 
overload or reverse current does not continue beyond the 


number of seconds for which the relay is set. 

Figs. 5 and 4 illustrate two varieties of this instrument, 
termed respectively the electro-mechanical and electrical 
types. The essential part of the former is a apring motor, 
which is started by an electromagnet placed within the 
relay, and this magnet may be controlled by a reverse- 
current relay, an overload relay, by contacts on the circuit 
breaker, or by a push button. When the overload continues 
until the end of a predetermined time, varying from two 
to ten seconds, the auxiliary tripping circuit is closed by 


Fig, 4, —l'ime Limit Relay, Electrical Type. 


the spring motor, and the circuit breaker opened ; should 
the overload, however, not continue throughout the time 
for which the relay is set, it will automatically reset itself, 
and resume precisely its former condition. With this type 
of relay it is necessary to keep the spring motor wound up, 
but it ia so designed as to trip the circuit breaker when the 
spring runs down, and will not allow it to be reset until the 
motor is wound up The contacts which close the auxiliary 
tripping circuit will open one ampere at 125 volts. 

The electrical type of time-limit relay requires no wind- 
ing, and consists essentially of a dash-pot, the plunger of 
which is connected to a moving arm carrying contacts, which 
move through an adjustable distance to close the circuit of 
the tripping coil. The motion of this plunger is controlled 


proportionately amaller current at a higher voltage. 
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Kia 5.—Polyphase Overload and Time Limit Relay. 

The polyphase overload and time-limit relay shown in 
Fig. 5 consists of a combination in one case of the solenoid 
type of overload relay and the electrical type of the time- 
limit relay. It is connected to the circuit containing tbe 
circuit breaker by means of series transformers, and is 
entirely automatic, resetting itself if the overload does not 
continue throughout the prearranged time, which may be 
varied from one to five seconds. The overload and time 
adjustments are made separately by the handles shown in 
the illustration. 

Fig. 6 illustrates a form of direct-current reverse: current 
relay designed to control circuit breakers the current 
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Fic. 6. DC Reverse-Current Relay. 


through which may from any cause be reversed. It is 
operated by a direct-current instrument shunt placed in the 
circuit of the cireuit breaker controlled by the relay, and 
the armature and magnet cores are polarised by a perma- 
nent magnet fitted behind them. The relay is calibrated 
to operate on 25 millivolts and to open the circuit breaker 
on à minimum reverse current of 50 per cent. of the full 
load of the circuit when energised from one ahunt, and on 
25 percent. thereof when energised from two shunts in 
series, The contacts which close the tripping circuit will 
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open 0'25 amperes at 250 volts, but for high pressures a 
separate device attached to the circuit breaker should be 
used. This relay is unaffected by variations of 'bus-bar 
voltage, and is non-adjustable. 

The apparatus illustrated in Fig. 7 is for use with direct 
current and operates with either overload or reverse 
current, being adjustable in both cases. The overload 
range extends from zero up to the maximum capacity of 
the relay, and the maximum reverse current is one-half of 
that in the normal direction of flow. These adjustments 
are made by the projecting rods seen above the scale. 
This relay acta on the moving-coil principle, the one 
illustrated being constructed for threading over the bus 
bar. For currents below 600 amperes the construction of 
the lower part is somewhst different, the apparatus then 
being connected directly in the circuit. 

Mention may be included of two adjastable overload and 
reverse current relays for single and polyphase alternating- 
current circuits respectively. These are provided with 
contacts which close the tripping coil circuit, and are 
designed to control circuit breakers both when there is an 
overload on the circuit and when there is a reversal in the 
direction of flow of power. Thusa circuit breaker equipped 
with an overload and reverse current relay and connected 
1n & generator circuit will open in the event of the load 
exceeding that for which the relay is set, and also in the 
event of the generator, from any cause such as loss of field 
or failure of the engine, operating as a motor and absorbing 
energy from the circuit. In order to protect the feeders 
from overload or short-circuits, it is necessary to use over- 
load relays, usually with time limit, at tbe generator enda, 
and reverse-current relays only at the sub-station ends of 


) Divi 4 00 AM FS 


> > 2 
ae 
—— 


— 


Fic. 7.—D C Adjustable and Reverse-Current Relay. 


the feeders. By this arrangement any faulty feeder would 
be entirely cut out and the supply maintained. Both these 
instruments work on a principle similar to that of the 
indaction wattmeter, and are operated from series and 
shunt transformers. The working range is adjusted by 
rotating the drums on which the scales are mounted until 
the required value is opposite the fixed pointer. Ordinarily 
direct current is used for tripping the circuit breaker, 
but coils can be specially designed for alternate-current 
tripping. 

An auxiliary relay switch is supplied for use with any of 
the above-mentioned types of relay in cases where the 
current required to trip the circuit breaker is greater than 
that which the master relay can carry. Itis of the solenoid 
type, the core carrying a disc which closes the tripping 
circuit through brush contacts. These relays are desigaed 
for intermittent service on direct-current circuits, and one 
auch device may be used to operate two or more circuits 
breakers at the same time if necessary. 


THE METALLIC ARC.* 
BY ISADOR LADOFF. 


The numerous attempts which have been made to utilise 
the electrolytic arc as a source of light have not thus far 
led to any technical success. The fundamental idea of all 
these attempts consists in the combination of the oxides 


* Reprinted from the Electrical World and Engineer of New York. 


possessing luminiferous properties with non-luminiferous 
but more conductive oxides. Some investigators have even 
gone so far as to make the surfaces of the pencils conduc- 
tive by surrounding them with a metallic tube or by 
reducing the oxides on the surface to a metallic state. 

Experience with titanium oxide as an electrode indicates 
that it is by far the best luminiferous material so far 
known. Like other oxides of that nature, however, it 
is a poor conductor of electricity at the usual tempera- 
ture. A series of experiments with a combination of 
titanium oxide with iron oxides has been conducted with 
more or less unsatisfactory results. The magnetite used 
contained impurities which caused a great deal of annoy- 
ance. The pencils were extremely brittle and had to be 
protected with iron tubes. These tubes served a double 
purpose, since they protected the pencils from breakage 
and made them sufficiently conductive. The disadvantages 
of the tubes were numerous. The pencils were very clumsy 
in appearance. The arc flickered badly and gave yellow 
streaks of low luminous power every few seconds. 
Attempts to improve the properties of the pencils by 
redaction of the surface of the electrode or electroplating it 
with iron or copper met with failare. The partial reduction 
undoubtedly increased the flickering of the arc and did not 
reduce the extreme brittleness of the pencils. The pro- 
portions of the ingredients of the pencils were about 
80 parts of magnetite, about 20 parts of hematite, and about 
7 or 8 parts of titanium oxide. If more than 10 parts 
of titanium oxide were added to the mass of the 
electrodes, a very unquiet and flickering arc was produced. 
The resistance of baked pencils having a diameter of about 
0:5in. and a length of Sin. was from 44,700 to 624,800 ohms. 
When covered with a thin film of graphite the resistance of 
the same electrodes fell to 4 88 ohms or 6:24 ohms. 

In order to determine the difference in the behaviour of 
the pencils with change in their conductivity, a number of 
them were partially reduced in carbon at 1,150deg. C. 
Their resistance varied from 11 to 28 ohms. Pencils 
heated without carbon at the same temperature showed a 
resistance varying from 594,000 to 9,850,000 ohms. As 
the degree of reduction seemed to play some obscure róle 
in the arc, a few experimenta were made to determine the 
ioflaence of the process of oxidation in the arc. Electrodes 
for these experiments were prepared in the usual way and 
manner. One batch contained the usual proportions of 
hematite and magnetite. The second batch contained no 
hematite whatever. The third batch was free from 
magnetite. Each of the three batches contained an 
identical quantity of titanium oxide (of 75 parts), and 
each was treated at the same time under exactly the same 
conditions as far as practical. The most luminous arc was 
produced by the pencile containing only msgnetite and 
titanium oxide. The least luminous arc was obtained with 
the pencils composed only of hematite and titanium oxide. 
The mixture composed of 80 parts of magnetite and 20 
parts of hematite gave an arc of medium luminosity. As 
hematite represents the final prodact of oxidation of iron, it 
was concluded that oxidation is a factor favourable for the 
luminosity of the aro—that is, the more space there is left 
for the oxidation of the material of the electrodes in the arc 
the better must be the luminosity of the arc. 

For the purpose of verifying the above conclusion, addi- 
tional experiments were conducted. Electrodes of the 
identical batch were subjected to various degrees of 
reduction, and the luminosity of their arc tested. Io each 
case the more reduced pencils gave a higher luminosity, 
and the luminosity of the perfectly reduced pencils was 
about double the luminosity of tbe pencils which had not 
been reduced. A batch containing 50 per cent. of magnetite 
and 50 per cent. of titanium oxide was subjected to various 
degrees of reduction, with the following results, the candle 
power referring to horizontal measurements : 

Well-reduced pencils produced an arc of a luminosity 
equal to 1,271 c.p.; partly-reduced pencils produced an arc 
of a luminosity equal to 1,000 c.p.; poorly-reduced pencils 
produced an arc of a luminosity equal to 868 0. p.; pencils 
not reduced produced ‘an arc of a laminosity equal to 
700 c.p. The current used was a direct one of 3'4 amperes, 
with 105-110 volts drop across the arc. 

The redaction not only increased the efficiency of the 
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arc by 100 per cent., but it allowed the use of high per- 
centages of titanium oxide in the mass of the pencils. In 
the partially-reduced pencils an addition of more than 
10 parts of titanium oxide was excluded, because such an 
amount. caused the arc to flicker to an extent such that 
photometric reading could not be taken with any degree 
of accuracy. The arc of the reduced pencils was quite 
steady when even as high as 90 per cent. of titanium oxide 
was used with 10 per cent. of magnetite.. There appears, 
however, to be a limit beyond which any further addition 
of titanium oxide ceases to be advantageous. The best 
results were obtained with pencils containing about 50 per 
cent. of titanium oxide and 50 per cent. of magnetite. 
The perfectly reduced electrodes are metallic throughoat. 
They are harder than tool steel and take an excellent 
polish. When ready for use they look like ordinary ateel 
cylinders. Obviously any luminiferous substance may 
replase the titanium oxide, and any metallic oxide may be 
substituted for the iron oxide. For instance, magnesium 
oxide could be combined with an oxide of copper, and then 
reduced to metallic state. 

Additional experiments with the metallo-electrolytic arc 
indicated that an alloy of titanium with a well-conducting 
metal like iron, copper, etc., would furnish an ideal material. 
Various samples of titaniam alloys were used for pencils for 
the electric arc. The results more than justified the expecta- 
tions. Comparatively small quantities of titanium alloyed 
with other metals obscure the spectrum of the last, and 
produce an arc whose laminosity is entirely out of propor- 
tion to the quantity of titanium contained in the mass of 
the pencils. Alloys of other metals whose oxides are 
distinguished by their high laminosity in the arc—as, for 
instance, magnesium, zirconium, e*c.—withnon-luminiferous 
but conductive metals produce similar results. It is 
believed, therefore, that the work here briefly outlined 
opens a new field for the metallo-electrolytic arc as a source 
of light of the future. 

In order to ascertain the practical value of the new are, 
Messrs. L. B. Stillwell and H. S. Putnam were requested 
to make a report upon the subject, and the following 
samples were submitted for test: B— two pieces marked 
F T., 80 per cent. ferro-titanium ; C—one piece marked 
4-1 L. 50 per cent. rutile, 70 per cent. magnetite ; E— in. 
plain carbon, moulded. The following description of the 
tests conducted is abstracted from their report. The results 
of the candle-power measurements and life teats of the 
ferro-titanium (B) and rutile (C) pencils, as well as a test 
made with plain open-arc domestic carbons, are summarised 
below. These tests are principally valuable as illustrating 
the nature of the pencile, and relative illumination and life 
as compared to an ordinary carbon when operated under 
the same conditions. The results as tabulated are the 
averages obtained by omitting such measurements as were 
abnormal in the judgment of Mr. Putnam, who conducted 
the testa : 

RESULTS or Tests WIH Hanp-Fep Anc Lamps. 
At 3'5 amperes. 


B 0 E 

Ferro-titanium. Rutile. Oarbons 

Mean spherical candle. power. s 510 ... 288 84 
Watts per candle- power 579 TOL — 2'5 
Ampere - 5 5l .. 5b .. 8˙5 
III! ³ A T 48:5 ... 658 .. 491 
WACO cr 1694 ... 1954 .. 1714 
Length of arc—inches (estimated). 375 359 — 125 
Life of negative — hours per inch... 8˙85 lii x 28 
Diameter of pencil—inches ....... = 57 52 50 
Resistance per inch—ohme ......... 00164. 00284 0846 
Weight per inch—grammes ......... 9:60 .. 1433 4°83 

At 6:6 amperes. 
Mean spherical candle-power....... D 968 .. 7877. 243 
Watts per candle-power............... QU .. 485 135 
MPer eds ee eet emen 6˙ .. 66... 6:6 
Vols e ics seco. oes a eins PEE *: 495 . 487 ... $501 
Li e €— . 8267 .. 3214 .. 38053 
Length of aic —inches (estimated)... 400 .. 575 —  '180 
Life of negative hours per inch ... IL. 4% 196... 17 
At 9°6 amperes. 

Mean spherical candle-power....... =. 1,135 ... Fused... 485 
Watts per candle.power............. 8 550 . excessively... 986 
„ na 9°6 with... 9°6 
Vol: arpia mee" 8 39 9:6 sas 50 
Watts CCC 874 4 ... amperes .. 480 
Length of are —inches (estimated)... 575 — — 190 
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The results given were for the most part obtained with 


the positive carbon pencil placed at the top. The results 
with a positive copper pencil at the top were slightly, 
though not materially, lower in candle-power, and they 
have been averaged with the other resulte obtained. 


The positive copper pencil is evidently not consumed in 


the arc when used in connection with the titaniam pencils. 
There is a slight loss in weight, dae probably to oxidation 


and scaling at the surface of the copper owing to its bigh 
tem perature. 


Fia. 1.—Distribution of Luminous Intensity. 


The rutile pencil was further tested ss a constant- 
potential arc lamp operating on a current of approximately 
45 amperes. In this lamp the rutile pencil, C, was placed 
below and au ordinary carbon above, and the test made 
first with the carbon as a negative and then with it as a 


positive. Two sets of measurements were made, one at 
approximately 60 volts, and the other at 70 volts. The 
results are tabulated below. 

Carbon Oarbon Rutile 

upper —. upper +. upper +. 

At 60 volte, Rutile Ratile Ruti 

lower +. lower -- lower — 
Mean spherical candle-power......... 644 ... 448 624 
Watts per candle-power ... ..... ..... 521. 60 41 
Apr en te Gouin 462 — 418 ... 4:25 
If! ͤ roi Sd d terit 628 .. 648 .. 612 
Wali. 9 .. 270:9 260°1 
Length of arc—inches (estimated)... "5 .. “15 ‘70 
Mean spherical candle-power......... 469 ... 699 1 015 
Watts per candle-power ............... 558 50 80 
Amperes Sen 4°35 435 . 4:30 
hj c 71:5 78 70 

1 


Fig. 2, —Distribution of Illumination, 


The light distribution in the tests of the ferro-titanium, 
rutile, and carbon pencils at 5 5 amperes and from 50 to 
55 volts is shown in Fig. 1. The light distribution of the 
teat of the rutile pencil in a constant-potential lamp at 
4-2 amperes and 70 volts is indicated by Curve & on Fig. 2 
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All candle-power measurements were made on the arc 
photometer designed by Prof. C. P. Matthews. The life 
of the pencils is computed from a burning test of from 
lj to 2 hours, the pencils being first burned to shape 
and then weighed in a chemical balance before and after 
the test. 

For purposes of comparison, in Fig. 2 has been plotted a 
curve, F, taken from the repost of Prof. Matthews, included 


Wadi E ae Spherical C: andle Power, 
Fic. 5. —Efficlency Curves. 


in the report of the Committee on the Photometric Measure- 
ments of Arc Lights to the National Electric Light Associa- 
tion, May 20, 1902. This curve is the result of man 

measurements, and represents the light distribution of the 
ordinary series enclosed arc lamp in common use in this 
country for street and interior illumination. The measure- 
ments were made on a constant current of 6:8 amperer, 
with 70 volts at the arc, with an opalescent inner and a 
clear outer globe. The series enclosed are lamp gives 303 
mean spherical candle-power at 476 watts, or 1°57 watts 
per mean spherical candle-power. 
100 hours for one trimming. 

The light produced by ferro-titanium and rutile (oxide 
of titanium and magnetite) pencils ia pure white as judged 
by the eye. The spectroscope shows the entire solar 
spectrum with especial brilliancy in the bright yellow 
portion and in the neighbouring light green and orange. 

The arc itself presents many peculiar characteristics and 
assumes different forms under different conditions. The 
normal are with a positive copper or carbon pencil at 
the top and the ferro. titanium or rutile pencil below is 
approximately gin. in length at from 50 to 55 volts, and 
increases to iin. or fin. at 70 volts. It is from in. to 
Tin. in diameter and emanates from the titanium pencil. 
At the higher voltage the arc is unstable, and is easily 
broken. At from 50 to 55 volts the familiar sound of a 
' hissing " arc is produced. As the voltage aud the length of 
the arc are increased this sound is diminished, and tho only 
sound produced is similar to that of escaping steam, which, 
however, is not of an objectionable character. Under both 
of the above conditions of operation the point of contact of 


Tt burns approximately 


0 1 2 3 4 A 6 8 
Watts per Mean Spherical Candle Power. 
Fra. 4. Efficiency of Rutile En Carbon Lamps. 


the arc with the upper and lower pencils is constantly in 
motion, causing a flutter in the light emitted. This feature 
is largely alimiuated with a long arc. 

As already mentioned, when the titanium pencil is made 
the negative and placed at the bottom, at 70 volts the arc 
is from jin. to gin. long and about jin. in diameter, and 
of an unusually white colour, slightly more light being 
produced at or near the surface of the electrodes owing to 
the concentration of the arc and the incandescence of the 

The aro itself is clean cut and well defined, and 


is a true arc and not a flaming ” aro, as is generally under- 
stood by that term. The same results were obtained with 
either a copper or carbon positive. As the arc flattered 
and shifted, the apparent trend, with the gases and material 
carried by it, under normal operation, was from the negative 
to the upper positive pencils. Under the same conditions, 
but with the direction of the current reversed—that is, the 
lower titanium pencil made the positive—an arc of entirely 
different character was obtained. The diameter of the 
arc was increased from jin. to jin. or fin. At the same 
voltage the length was also slightly increased, approxi- 
mately to lin. The“ flatter” was absent, although the arc 
lazily shifted from one point to another. The direction of 
the arc seemed still to be from the lower positive to the 
carbon or copper negative above, but possessed but very 
little illuminating power, and had a decidedly reddish 
tinge. Frequently, for short intervals, the arc became 
suffused with the white light characteristic of titanium. 
On account of ite steadiness, lack of flattering,” and very 
large diameter and length, the arc presents many attractive 
features. 

By placing the titanium pencils on both sides of the arc 
and making the upper electrode positive, there was obtained 
a third type of arc having a distinctly different 1 
Though differing from either, it seemed to be practically a 
combination of the two above mentioned. The arc resembled 
an inverted cone, having its apex on the lower pencil and 
ite base on the upper pencil. Through the centre ran a 
core fairly representing the arc obtained in the first case 
mentioned above. Around it was a zone representing the 
second arc described, but of a diameter increased to possibly 
ygin. or z in., and suffused with the white titanium incan- 
descent gases. The arc as thus obtained was absolutely 
steady, with no “ fluttering ” or shifting. Both upper and 
lower pencils were fused at their surfaces, but, contrary to 
expectations, the molten material from the upper pencil 
did not drop. The light is softened somewhat by the 
presence of what might be called the negative arc, but 
possesses all the colour characteristics of the titanium arc. 
The measurements made of these three arcs bave shown 
that the candle-power efficiency at 70 volts is nearly doubled 
by placing a titanium pencil above as well as below. There 
is such an excess of incandescent vapour provided in this 
form of arc that apparently eT promising results could be 
obtained with a longer n efficiency of 5 watt per 
mean spherical candle-power was obtained in this test, and 
it seems entirely probable that this can be Improved. 
Fig. 5 shows the watts per mean spherical candle-power 
obtained at 50 volta approximately, with Jin. pencils, and 
at various current values. It is apparent from these curves 
that very little inorease in efficiency results from an increase 
of current above 6 amperes under the conditions observed 
in the test—namely, with Jin. pencils, and about 50 volts 
at the arc. 

In Fig. 4 are plotted the results obtained at 60 and 
70 volts with a rutile lower negative and a positive elec- 
trode of carbon and rutile respectively. Unfortunately, 
the number of observations were not sufficient to construct 
a reliable curve, but the sheet indicates graphically the 
great increase in efficiency due to using a titanium positive 
as well as negative, and from the direction of the curves it 
indicates that an increased efficiency would be obtained at 
a higher voltage, especially in the case where the titanium 
is used for both positive and negative electrodes. 

The light produced by titanium pencils is agreeable to 
the eye und pure white in colour, and produces the entire 
apectrum, with especial luminosity in the yellow zone. The 
luminous efficiency of titanium pencils is very high. At 
corresponding current values and voltages the energy con- 
sumption per mean spherical candle-power is from one-third 
to one-fourth of that required by carbon electrodes. The 
light from the titanium arc, as shown by the diatribution 
curves, is produced in about equal amounts above and below 
the horizontal, It will be necessary, therefore, to use a 
lamp with a reflector to obtain the best results of illumina- 
tion. When operated under proper conditions the life of 
the titanium pencils is much greater per inch of material 
than carbons. The rutile pencil gives longer life than the 
ferro-titanium, and with the former there is no doubt that 
a pencil can be designed to give a life as long as that of 


626 


THE ELECTRICAL ENGINEER, MAY 65, 1905. 


the ent enclosed arc lamp. A much longer life seems 
possible. 

The luminous efficiency of the ferro-titanium pencil is 
higher than the rutile, but the difference is so slight that 
the superior life of the rutile makes it more desirable. 
Very superior results are obtained by using titanium pencils 
in both electrodes. While objections to thie might be 
revealed by further investigation, or an electrode of some 
other material might be found to give equally good results, 
this method of operation offers a promising field for 
investigation. 
—— 


IMPERIAL NOTES. 


NEw ZEALAND. 


City of Wellington.—We are pleased to give herewith a 
very satiafactory account with regard to the undertaking of 
the City of Wellington Electric Light and Power Company, 
Limited The resulte, indeed, are a glowing testimony of 
the ability of the resident engineer and manager, Mr. G. S. 
Maben, and must be highl tifying to all concerned. 
Let it be remembered that Wel ington, although it assumes 
the proud distinction of city, with all the dignity attaching 
thereto, bas a population of some 40,000 souls only. Yet 
the consumers taking a supply of electricity from the com- 
pany's mains numbered the extraordinary total of 2,921 at 
the time when the accounts for the past year were closed, 
and are increasing at the rate of about 250 per annum— 
the approximate equivalent of 10,000 8-0. p. lamps. This, 
it may be remarked, has been the actual average increase 
during Mr. Maben’s three years’ residence on the spot. 
The total number of 8-c.p. lamps, or their equivalent, con- 
nected to December, 1904, was 96,380. Included in this 
figure are 33 15-ampere opsn-type arcs and 900 20-c.p. 
200-volt incandescent lamps used for public lighting ; also 
706 h.p. of motor load. e total number of units gene- 
rated for 1904 was 1,674,532—1,200 kw. representing the 
maximum demand. Turning to the financial side, we find that 
the results have been no less satisfactory. Thus out of a 
total revenue of £34,106. 7s. 9d. the expenditure amounted to 
£16,757. 15s. 4d., leaving a net balance on the year's working 
of £17,568. 12s. 5d. In comparing these results with those 
obtained in the old country, the different conditions muat, 
of course, be taken into account. Judging from the full. 
ness of Mr. Maben’s success, it might be assumed bo has 
no gas competition to contend with, but that is not so ; the 
results quoted having been obtained in the face of opposi- 
tion, so much more the credit. With regard, however, to 
the net profit, it must be remembered that the purchasing 
value of money is considerably less in New Zealand than 
here, hence a smaller return, say, at Darwen, Ealing, 
Exeter, or any other town having approximately the same 
population, would represent an equivalent value. But even 
making due allowance for the difference, a search through 
“The Electrical Engineer's Central. Station Directory ” 
faila to discover a single record of equal success in the old 
country. 

The relatively small purchasing value of money in 
Wellington is eloquently reflected by the detailed costs of 
working the undertaking. Thus we find that 16s. 9d. per 
ton is paid for coal—the equivalent of that at about 4s. 6d. 
per ton in the North of England. The wages of greasers 
and stokers amounted to £2. 16s. per week of 48 hours, 
those of the charge engineers ranging from £6 to £3. 10s. 
per week. The works cost averaged 2:60d. per unit 
generated for the year, and the total costs 5'21d. Having 
regard to these figures, the readers will not be surprised to 
learn that 1s. with a sliding-scale discount is the price 
charged per unit for lighting, while 3d. per unit is charged 
for power, heating, etc. The average price obtained per unit 
was 6:20d. 

It may not be out of place to add a few particulars here 
of the system and plant installed. An alternating-current 
supply is given. This is generated at 2,000 volta, 80 periods, 
and subsequently reduced to 200 or 100 volts for dis- 
tribution. The steam-raising plant comprises six watertube 
and four Economic boilers by Babcock and Wilcox and 
Davey-Paxman respectively. These boilers work in con- 
junction with Green’s economisers and supply steam at 


160lb. pressure to three 400-h.p. Browett-Lindley triple- 
expansion and tandem compound engines, coupled to a like 
number of 500-kw. Westinghouse alternators ; one 350-h.p. 
marine Brush engine, coupled to a 250-kw. Mordey alter- 
nator; one 200-h.p. Universal Brush engine, coupled to a 


150-kw. Mordey alternator ; and three 150-h.p. horizontal 
Davey-Paxman engines driving three 75-kw. rewound 
Gulcher machines. Separate exciters are provided. Variety is 
certainly not lacking here, nor is it absent outside the station, 
where overhead distributors are the order. The mains and 
dietributor cables have been supplied by no less than four 
different firms—The British Insulated and Helsby Cables, 
Limited; Glovers, Limited; Callender's Cable and Con- 
straction Company, Limited; and the India Rubber, Gutta 
Percha, and Telegraph Works Company, Limited. It may 
be also noted that the total capacity of transformers 
installed is 2,750 kw. Supply was started in 1891. 

It is satisfactory to learn that the use of electricity, both 
for lighting and power purposes, is going ahead steadily 
throughout New Zealand. All the large cold storage 
companies are adopting electric driving. By recent legis- 
lation, however, the Government have reserved all water 
power for themselves. This has caused many private 
schemes to be dropped. 

CAE COLON V. 

King Williams Toun.— Good progress is reported in 
regard to the King William's Town electricity works. 
The Corporation took over this undertaking in February 
last, the event being marked by much rejoicing in local 
circles. Previously it had been worked by a company for 
15 months. The plant is not a large one at present, but is 
being extended. In the latter connection it is interesting to 
note that the high-tension feeders became fully loaded during 
the first winter’s supply, due to consumers coming on at a 
much faster rate than had been estimated. The company 
in whose hands the undertaking then was ordered 
an additional feeder cable. This is now being laid 
by the British Insulated and Helsby Cables, Limited. 
As regards the extension plant since ordered by the 
Corporation, this includes a new Belliss-E.C.C. 100-kw. 
steam alternator, a Davey-Paxman Economic boiler similar 
to the two already installed, and four 20-kw. Ferranti 
transformers. The primary current is generated at 
2,100 volts, 50 periods, being transformed down to 220 volta 
for distribution. The high-tension feeders are laid under- 
ground tosub-stations, whence the distributors (No. OS. W. G.) 
are carried overhead. Itis understood that the Corporation 
will as soon as possible reduce the charge per unit for the 
supply. They do not seek to make any very great profit 
out of the undertaking for the purpose of applying it to 
other works. We congratulate the resident engineer, Mr. 
G. E. Sanders, on the satisfactory state of things above 
recorded. He is the man to whom the principal credit 
ia due. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Stand-by Charges and Motor Load Developments. 
BY A. M, TAYLOR. 


The paper on the above subject was read by Mr. Taylor 
before the Birmingham Local Section on Dec. 14 last, and 
we reproduced in our issue for Jan. 15 an abstract of the 
same, with some interesting diagrams to show how the 
cost of supply in a station varied with the machinery in 
use. This paper has been rewritten and amplified for 
discussion before the parent Institution, to which it was 
presented last night. In his introductory remarks the 
author gave the following résumé, which can be read in 
amplification of our previous abstract. He stated that : 
The present paper starts with the assumption that existing 
prices for power from small stations are prohibitive, as far 
as the capturing of continuous loads is concerned; and 
that where they are not prohibitive they are unsound, 
except in a few favoured towns where the motor load does 
not clash with the lighting load. Analysis is made of the 
charges to be levied per unit for two classes of motor, 
representing extremes in load factor—viz., class 1 emg 
50 per cent. load factor and class 2 a 74 per cent. lo 


a - = 
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TABLE A.—SUMMARY OF RESULTS: AOTUAL AND POSSIBLE SELLING PRIOES OF ELECTRICAL ENEBGY FOR A 


5-H.P. MOTOR. 


—À— — — 


m Motors of Olass I. —— — Motors of Class II. - 
Ditto on Ditto on Ditto on Ditto on Motors of Motors of Motors of 
Electric | "restricted | ‘‘ restricted | '* restricted | '! restricted Class I, Olass II. Class I. only. 
lighting only. Station hours' ^ hours’ " Station hours“ | hourg” Interest- | Interest- 
Average of = ace 30% system. system. L.F.=11% system. | system. paying rates. paying rates. 
m" several DF = 1. Station Station (74% x 1:5.) Station | Station Station | Station Station 
| stations of | y. load — L. F. =467%. | L.F. =64%. | D. F. 15. L. F. 20%. L. F. 383. L. K 60%. L. F. =22%. | L.F. 50%. 
|, 2,000 kw. 9 000 kw. | (37% motor | (58% motor | Max. load | (134% motor (21% motor | D. F. 1. D. F. —1*5. D.F.—1 
| and under, No night load! load. 15%. load. 15% | —2,000 kw. | load. 15% | load. 157;| Max. load | Max. load Max. load 
| 15 7/ load fs cien | lights’ load.) | lights’ load.) No night load|lighte' load.) lights“ load.) —2,000 kw. 2,000 kw. | 10,000 kw. 
| factor. Small night | Large night} assumed. Small night | Large night | Equal night | Equal night No night load 
load as per | load=day load as per | load—day fına day load. and day load. assumed. 
Fig. 1. load. Fig. 1. load. 
Ect pa EN SLE ee es EC cele Su —— EIU Viu AER rl ids 
A. 120d. ‘70d | 45d." 40d. '95d. 50d. | 45d ‘60d. '85d. | ‘40d 
B. = 1°00d. ‘45d. Nil, Nil. 1‘21d, Nil | Nil ‘22d "60d. 32d. 
| 
O. 23d. 079d. 018d. | ‘Olld. 242d. ‘090d. ‘055d. ‘039d. 121d. 039d. 
| 30 30\ | 11^ 11 en | Toga"; 022 1 
| (115 + 115) | (022 -+ *057) ( 022 7) ( 022 x 58 ) (*104 ＋ 138) ( 104 x 134) ( 104 x a) (011 + 028) | (052 + 069) (022 + *017) 
| | | 
D.| 14d, ‘040d. ‘008d. ‘005d, ‘073d. ‘Olld. | ‘007d. 020d. "036d. | "033d. 
: ' Ma. 50 r 1 012 - , MMN f, 11 J. ie . . "m . 
| ('12+'02) | (0504-01) ( 01 37 01 88) (060 + *015) 013 x 1830 013 x 210 (015 -+ 05) | ("030 -+ 006) | ("025 + 008) 
| | | | 
E. ‘37d. 18d. | 00d. 038d. 44d. 1654. 105d. 09d, 22d. ad. 
TIS T | EL. EW ame c 
( 06 x 55 ) 06x 35; J| 06 x-a 
F. 2°94d, 1:45d. ‘54d. ‘45d 2˙91d 77d 62d 97d. 183d. | ‘93d, 
| 
A. — Works cost, E.—Net profit, 
B.—Interest and sinking fund at 7 per cent. on ''prodnotive " F.—Selling prioe. 
eapital only. * Reduced from "70d. by subtracting ''stend.-by ” losses, 


O. —Maintenanoe, salaries, and office expenses, 
D. —Hates, taxes, etc. 


+ Reduced from ‘95d. by subtracting ''stand-by " losses. 


factor. The investigation is first made into charges for | price this should certainly be exceeded) this proportion 


what are called interest-paying motors” — i.e., motors 
which are charged a sum to cover interest and sinking fund 
on new generating plant and mains rendered necessary by 
the over-lapping of the lighting and motor loads. The 
results are given in the columns 2 and 5 of Table A. A 
suggestion is then made to sell power at extremely low 
rates on the basis of the current being cut off during 
** peak hours. 

„The generating plant having thus been protected so far 
as the regular evening peak is concerned, the question 
arises as to how far a day fog may endanger tho lighting 
supply from the station. A case of quite phenomenal 
miotor load development is worked out in detail, and the 
results as plotted show, the author thinks conclusively, that 
in any provincial town it would be perfectly safe to offer 
the suggested low rates without any danger of a day fog 
causing the lighting to be shut down ; and even in London 
the system could be worked at the same rates if due pre- 
cautions were taken to protect the lighting. Means are 
also indicated in the paper for further extending the load 
which might be taken up, should the development be 
exceptionally rapid. | 

Stand-by charges are next considered, and possible 
improvement in the works cost, due to the elimination of 
these, is worked out. Results so obtained are then com- 
bined with the other reduced charges consequent on supply- 
ing the additional units on the restricted hours'" system, 
and are tabulated on columns 5 and 6 of Table A. The 
“restricted hours’ system" has the advantage over a two- 
rate meter system that a much lower price can be offered, 
because with the former no material expense whatever, 
either in plant or mains, has to be incurred ; whereas with 


the latter it would seem that an extra charge must be 


levied on all units, and not only those which are inside the 
limits of the peak, otherwise the charges on the latter would 
probably bring them above even lighting charges. In 

ontreal, where consumers of class 1 are charged. respec- 
tively 1:24d. and 1:60d. per horse-power for restricted 
hours and “unlimited hours“ supply (the flat rates are 
£10 and £21 per horse-power per annum), some 30 per 
cent. of the horse-power connected is voluntarily taken up 
on the former basis out of & total of 21,000 h.p. connected 
to the mains. If only half (with the greater reduction in 


were to hold for the 500,000 h.p. which, we are told, is 
going to the lowest bidder in London, there would be 
75,000 h.p. in London which could be obtained on the 
" restricted hours“ system at the present time without a 
penny being spent in generating plant. 2 

Taking account of the fact that they are essentially 
manufacturing towns, it is probably safe to say that in, let 
us say, Birmingham there must be quite 15,000 h. p. and in 
Sheffield 12,000 h.p. similarly obtainable, and in other 
towns in proportion. Will anyone maintain that this load 
is so insignificant as to be not worth the catering for?. And 
would it not bring in its train quite a large proportion of 
“ interest-paying " motors. 

A suggestion is made for tiding over the peak load by a 
special arrangement of accumulator cells on consumers 
premises. The author has ascertained that responsible 
accumulator makers would be prepared to maintain cells, 
under the conditions stated, at not more than 10 to 15 per 
cent. of the capital cost per annum. Another table shows 
that on this basis a municipal electric lighting station could 
offer power at charges which would be of the order of only 
50 per cent. of their present rates, or of only 60 per cent. 
if the maintenance rates were doubled. The author 
suggests that the restricted hours system at $d. to id. 
per ‘unit, supplemented by the private battery system at 
jd. per unit additional, will be found to provide a means 
tor obtaining a class of load hitherto out of reach. The 
system might also be used to “prospect” for battery 
gub-stations. 

The result of some later figures collected by the author 
relative to costs of gas suction plants for small powers are 
given in an amended table to replace Table C in the paper 
as circulated. 


Systems of Electric Units. 


A discussion on "Systema of Electric Units” was 
initiated at a meeting of the Institution on the 6th ultimo. 
by Mr. W. H. Duddell, hon. secretary of the delegation 
which attended the St. Louis Congress, at which this subject 
was considered. The papers presented on that occasion by 
Profs. Ascoli, Giorgi, Carhart, Patteraon, and Wolff were 


embraced in the present, discussion. 
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Mr. DuppELt first drew attention to the question, What is 
the true value of the volt and ampere? It was pretty generally 
admitted that the true value of the volt (10° C. G. S. units) was 
such that the E. M. F. of the Clark cell at 15deg. C. was very 
much nearer 1°433 volt than 1:454 volt, the present legal value. 
From some recent experiments made by Mr. Trotter at the Board 
of Trade it appeared that the voltage of the normal Clark cell, 
determined in terms of our standard ampere and ohm, was 
nearly one-tenth of 1 per cent. leas than the legalised value, so 
that there was a discrepancy between our legal standards of 
nearly one-tenth of 1 per cent., though this did not exoeed the 
limits of error set forth in the Order in Council. As the volt, 
ampere, and ohm are connected by Ohm's law, if standards are 
fixed for any two the third is determined in terms of them. 
Accepting the present ohm, it is only necessary to legalise & 
standard to represent one of the other two. Was it better to 
adopt a standard to represent the volt or to represent the 
ampere! If a standard for the volt is adopted, it would probably 
be in the form of a cell. Was the Clark (Zn) cell or the Weston 
(Cd) the more suitable? If the ampere be adopted, is the 
silver voltameter the most satisfactory form for this standard, 
or should some form of current balance be used ? The various 
countries which have made laws on the subject of electrical 
units have adopted different definitions for units, although 
the definitions are apparently intended to specify the 
same unit. Thus the legal definition here in Great Britain 
states of each unit that it has the value in terms of the 
C. G. S. and is represented by a certain concrete standard, 
whereas in the United States law the definition of the unit 
in terms of the C. G. S. system is qualified by the word 
substantially equal, which suggested the question, Should the 
legally -defined fundamental units be the O.G.S. units or those 
obtained by assigning values to the concrete standards? He 
then defined the various kinds of standards we require. He 
thought that for each of the electrical quantities we need three 
standards. First, the fundamental standard, which, he thought, 
all were agreed must be the C.G.S. This, however, is not a 
concrete standard. Second, a concrete representation of the 
fundamental C.G.S. standard or of a multiple of it. Third, the 
practical standard to be used in everyday work. Regarding 
magnetic units, Mr. Duddell stated that we require for practical 
purposes names for three magnetic units—viz., magnetomotive 
force, total flux, and reluctance. Here, again, there were three 
courses open in the choice of the magnitude of the units to be 
named. Firstly, there are already seven units with names in the 
practical—or volt-ampere-ohm—asystem. To these might be added 
three consistent magnetic units, such that the time rate of change 
of the flux would be in volts, the magnetomotive force would 
be 4 x x ampere-turns, and the unit of reluctance the 
quotient of the unit of magnetomotive force divided by 
the unit of total flux. Secondly, names might be conferred 
upon the so-called ‘‘ rationalised " magnetic units which would 
involve moving the 4 r from the magnetomotive force to the 
reluctance. Thirdly, the C.G.S. units conld be given names. 
The question he wished to submit was, Shall the 4 r be 
moved ?. Or, if not, Shall the C.G.S. magnetic units or those 
consistent with the volt-ampere-ohm system be given names? 
It had been suggested that all the C.G.S. units needed names. 
If this were so, how ought these names to be formed! The 
Chamber of Government delegates to the congress had resolved 
to advise their respective governments to appoint a permanent 
international commission to deal with these questions of units 
and standards, and it was greatly to be hoped that this excellent 
recommendation may be carried into effect. In this event there 
was one final question he wished to put, Can this Iastitution. 
which represents the great body of electrical engineers in this 
country, help the commission in any way by collecting data from 
its members by having experiments carried out, and by bringing 
the results before the commission? 

Mr. R. K. Gray reviewed the history of the delegation to 
St. Louis, and alluded to the kind treatment received at the 
hands of their American frlends, which he thought was very 
gratifying in these days of strenuous competition. The opinions 
of the British delegates were received with great deference. 

Lord RavrLEicH first dealt with the employment of the volt 
or the ampere as the second principal standard. It seemed to 
him that too much had been taken for granted in regard to 
there being no residual uncertalnty respecting the ohm. Had 
we been given the ohm from Heaven there would be a great 
deal in favour of accepting the volt as the other standard, but, 
as it was, the uncertainty respecting the ohm might be 
aocentuated by taking the volt as the other standard. 
He appreciated the convenience of the cell from the 
practical point of view, and doubtless it would still be used in 
the workshop as a tertiary standard in any case. At the present 
time we certainly knew the ohm more accurately than the volt or 
the ampere, but research might alter this. Before long we might 
be able to concentrate attention on the advantage of the Weston 
over the Clark cell in regard to lower temperature coefficient. 
As the uncertainty found in the setting-up of the Clark cell at 
the mercury end was in a fair way to being solved ; but it would 
be advisable not to supersede the older cell precipitately. He 
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thought it might be as well to leave the 4 r question in the 
hands of the rising generation. He hoped electrical terms 
would not be unduly multiplied, as it was liable to be a tax 
upon the memory of those who were engaged in other fields as 
well. 

Prof. AYRTON recalled the discussion at St. Louis, when an 
important point was entirely omitted—viz., the degree of 
accuracy with which the ohm was known. He then tabulated 
the best determinations of the ohm that had been made in this 
country, specially detailing the researches of the late Prof. 
Virlamu Jones. As a matter of fact, this had not been 
definitely determined to a fifth decimal point—indeed, it was 
not absolutely known to a fourth polnt. It was quite immaterial 
that the resistance of coils in this country might be found to 
agree with those in -Germany to one part in 100,000. "This 
simply showed the possibility of making coils to a high degree 
of similarity in resistance. Perhaps the gift of £700 by the 
Drapers Company for the construction of & new Lorenz 
apparatus for use in the National Physical Lsboratory 
would enable a more accurate determination of the ohm 
to be made in a year or two. It was impossible to 
determine the volt absolutely in electromagnetic measure, 
though it could be done in electrostatic measure. The 
result of the latter could not, however, be converted into 
volts unless they knew the ratio of the electromagnetic and 
electrostatic unit of quantity, which was just as difficalt to 
obtain as a determination of the ampere or the ohm. On the 
other hand, it was possible to determine the ampere to a very 
high degree of accuracy, and he had been greatly surprised that 
the last 30 years had seen no practical redetermination of it. 
In all these absolute measurements it was essential to know the 
position of the wire coils that were carrying current, and con- 
sequently there must be only a single layer of wire for the 
stationary coil in which the metal disc rotated. He hoped, 
through the apparatus in course of construction by Dr. Glaze- 
brook and himself, to determine the ampere with certainty to 
one part in 10,000, and possibly in 20,000. 

Mr. A. P. Trorrer, who prefaced his remarks by stating that 
they must not be taken as representing the official view of the 
Board of Trade, dealt with the distinctlon between a unit of 
E.M.F. and the standard of E.M.F. He quoted the following 
statement from Dr. Wolff's paper on The Legalisation of the 
Electrical Units by the various Governments,” read before the 
St. Louis Congress: In England . . . a distinction is 
made between a unit of E.M.F. and the standard of E.M.F., 
the latter being defined as the one-hundredth part of the 
pressure producing a certain deflection of a Kelvin electrostatic 
voltmeter of the multicellular type . . ." Mr. Trotter 
instanced the British standard yard and the metrical unit of 
length. When the metallic bar representing the British 
standard yard was lost by the burning of the Houses of Parlia- 
ment, the new standard was constructed, not by any scientific 
determination, but by a careful comparison between the best 
scales available. Similarly, the metre, as a practical standard, was 
represented by the platinum bar kept at Paris, irrespective of 
its definition as the metrical unit of length. A standard was, 
in fact, the material embodiment of a unit for practical pur- 
poses. The Order in Council of 1894 kept a clear distinc- 
tion between a unit and a standard. Unlike any other 
country, the limits of accuracy attainable were declared by 
an Order in Council, which used the expression is represented 
by," whereas in the United States, Germany, France, and 
Belgium the regulation read ‘‘ substantially equal to," or 
similar words. Subsequently it became necessary to define the 
units, but it seemed to the speaker that, now that so much 
work had been done on absolute electrical measurements, if we 
were starting afresh, the C.G.S. definition would suffice for the 
units, leaving the selection of standards to the officials of each 
country. Mr. Duddell had spoken of units as primary standards, 
and of what he (Mr. Trotter) called standards as ‘‘ secondary 
standards.” Mr. Trotter quite agreed that it would be unwise to 
tie ourselves too tightly to these. If it were found that the 
standards diverged appreciably from the units, two courses were 
open to ‘‘sorap the standards or to apply a correction. Clerk 
Maxwell considered that the original British Association ohm 
would not be altered, but that a correction would be applied 
when more accurate researches had been made. Alluding to 
the important work undertaken by the National Physical Labora- 
tory in determining the absolute value of the ampere and of the 
ohm, the Board of Trade might or might not take official action 
in declaring a correction ; but the result would be well known 
to the scientific world, and anybody could apply the correction 
for himself. At present there was no reason to suppose 
that the standards of this country differed from the units 
by more than the limits of accuracy which had been laid 
down. Suggestions had been made that the method of 
silver deposition described in the specification attached to the 
Order in Council was capable of improvement, but the method 
was not introduced for the purpose of defining the ampere by 
means of the electro-chemical equivalent of silver. A dis- 
crepancy between the declared and the observed value of the 
Clark cell had been discovered, and he had taken steps to let it 
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be known semi-officially that the value appeared to be 1:4329 
instead of 1:454 at 15deg. C. For work of the highest accuracy 
he preferred a saturated cell with a higher temperature 


coefficient to a semi-saturated cell with an almost negligible 
temperature correction. He was not prepared to recommend 
the Board of Trade that any amendment of the Order in Council 
was necessary, but if any amendment were made he would 
prefer that the definition of the volt should not contain refer- 
ence to the Clark or any other standard cell, but that we should 
fall into line with Germany, Austria, Belgium, and Switzerland. 

Mr. F. E. SMITH commented upon the consistency of the 
concrete mercury ohm, which appeared to be reproducible to 
within two or three points in 100,000. He had found that the 
value of the mercury ohm was subject to slight fluctuation, and 
he might add that the mercury standards of the National 
Physical Laboratory were not permanent, nor, he thought, was 
it desirable that they should be. Platinum potential leads 
must be led into the mercury, and it was impossible to say 
to what extent the platinum would go in solution in the 
mercury, and what effect that would have on the resistance. 
He concurred in the views expressed at St. Louis by Dr. Wolf 
and Prof. Carhart upon the standard ocell. As, however, 
standard cells changed very gradually in E.M.F., they must be 
kept under observation for years, and so far no cadmium cell 
had been observed for the requisite period. If made in aocord- 
ance with the new specification and maintained at a constant 
temperature, the Clark cell provided an excellent secondary 
standard, but for practical purposes the cadmium cell was 
preferable on acoount of its low temperature coefficient. 

On the discussion being resumed on April 13, Dr. R. T. 
GLAzEBROOR, F. R. S., corroborated the importance of the point 
made by Lord Rayleigh that a determination of the ampere 
does not involve knowledge of the ohm, whereas a determina- 
tion of the volt does require that knowledge. At St. Louis, 
however, the delegates were concerned with concrete standards 
for practical use which should be universally acceptable ; and 
since the ohm, defined by the length of a certain column of 
mercury, was universal, it was felt that that fact might be 
taken as established, and that definitions of farther quan- 
titles required might be based on it. Dr. Glazebrook 
then expressed his complete agreement with the remark 
made by Mr. Trotter, that as the concrete standards for 


England are certain instruments deposited at the Board of Trade - 


laboratory, we are, so far as such standards are concerned, 
independent of their exaot relationship to the fundamental 
C.G.S. units. 


C. G. S. units, and were supposed to represent certain multiples 
of them, depending thus on the mercury resistance (with which 
the committee recommended that the standard ohm should be 
compared), the electro-chemtcal equivalent of silver, and the 
E.M.F. or the Clark cell. Other uations had endeavoured to 
set up standards depending also upon these units, with the result 
that in consequence of more recent investigations their conorete 
standards no longer agreed with the English. As to the 
practical need of any change, it had been pointed out at St. 
Louis that while the difference of a tenth of a volt only made 
an error of 5 or ‘6 in the candle-power of a 16-candle lamp, yet 
it made a difference of over 2 per cent. in the life efficiency of 


such lamps, and that since at least 10 million lamps per annum. 


were purchased in the States on life efficlenoy tests, a difference 
of 2 per cent. was an appreciable amount, and had commercial 
consequences. Dr. Glazebrook took the opportunity of express- 
ing n appreciation of the reception accorded to the delegates at 
St. Louis. 

Prof. S. P. THomrson, F. R. S., averred that where a widely- 
used standard was found to differ from the theoretical unit, 
experience had shown the beat plan to be to scrap the unit and 
retain the standard. The English legal gallon, for example, 
was not exactly 277:25 nor 277:274 cubic. inches, nor was it 
exactly the volume of 10lb. of water, but simply a particular 
pot kept at the Board of Trade. He strongly advocated that 
we should retain the standard obm legalised by the Order in 
Council, irrespective of any difference that might be found to 
exist between such ohm and the ideal definition. Prof. 
Thompson then pointed out that it was absolutely unnecessary 
to Er d: as primary standards, more than one electrical 
unit—the ohm—because, since the metric system is 
legal, the watt, which is 10’ ergs per second, is a definite 
quantity of power which cannot be altered, and is 1-746 of one 
horse-power (at London). Cunsequently, as the volt was equal 
to watt x ohm and the ampere to ~ watt + ohm, there was 
no need to define further either volt or ampere, if watt and 
ohm were both legal measures. Prof. Thompson then eulogised 
Georgi’s system of units, of which an admirable exposition had 
been given by Signor Ascoli at St. Louie, and which eliminated 
the 4 x difficulty. 

Colonel CRoMPTON stated that he had worked for years to 
 geoure a system of two standards instead of three, contending 
that this would better suit practical engineers. He favoured 
the E.M.F. and the resistance as the standards. It did not 
concern the manufacturer whether the standards were exactly 


| At the same time he pointed out that the 
standards had been constructed originally with reference to the. 


correct, except that it would prevent him from accurate 
approximation to the .nechanical standards. We must, there- 
fore, be content with the watt and the ohm. 

Mr. H. E. Harrison, while agreeing with Prof. Thompson 
regarding the selection of standards, could not concur with him 
in regard to the 4 r difficulty. If we altered our magnetic unita, 
this factor still remained. It might be dealt with either 
a'gebraically or geometrically, but it could not be eliminated. 
Prof. Perry had stated that a hundred years hence people 
would wonder why we did not get rid of 4 r long ago. 
He (the speaker) thought that in à hundred years' time people 
would regard Prof. Perry's view in much the same light as we 
look upon the attempts a hundred years ago to square the circle. 
What Prof. Ayrton had stated about the ohm emphasised the 
fact that te should have units which should be our ideal, and 
that our standards should be as far as possible in accordance 
with the units, and we should always be tryibg to make our 
standards more accurate. He thought that it would be a 
distinctly retrograde step if we adopted our standards as our 
units. Quoting Dr. Webster’s remark at St. Louis, that the 
standards of the different countries differed by probably less 
than one part in 1, COO, be expressed entire concurrence with 
him that such a margin was commercially negligible. . 

Mr. C. W. S. Craw ey said that it did not signify one iota 
whether stand rds were 1 per cent. out from the theoretical units, 
as errors could be allowed for. Prof. Thompson stated that 
we only needed the ohm, but thie implied an absolute deter- 
mination of the watt, which came to very much the same thing 
as determining the volt or the ampere, while from the users’ 
point of view the ampere and the volt were wanted as absolute 
standards to be passed round the country for regular practical 
work. He predicted that in 10 years’ time a practical man 
would not look at the mercury ohm. He concluded by recom- 
mending that we should adhere to our standards as they were 
for ever and ever, Amen! 

At the suggestion of the PRESIDENT, a hearty vote of thanks 
was accorded to Mr. Duddell. 


The following list of Council nominations for election of 
Council and hon. officers for 1905-6 was announced at the 
general meeting held last week : 


President, —Kr. John Gavey, O. B.“ 


Vice-Presidents.—Dr. R. T. Glazebrook, F. R. S.;“ Mr. J. E. Kingt- 
bury ;* Mr. W. H. Patchell ; Mr. W. M. Mordey. 


Members of Council, —Mr. T. O. Oallender ; Mr. W. A. Chamen;“ 
Mr. W. Daddell ;* Oolonel H. C. L. Holden, R. A.. F. R. S.;“ Mr. 
8. Z. de Ferranti; Mr. F. Gill; Mr. F. E. Gripper; Mr. J. 8. High- 
field; Me. H. Hirst; Mr. Walter Judd;“ Mr. Gisbert Karp ;° Mr. 
O. H. Merz; Mr. O. P. Sparks; Mr. G. Marconi ; Mr. O. H. Word- 
ingham. * 

Associate Members of Council.—Mr. Albert Campbell ;* Mr. T. 
Mather, F. R. S.; Mr. A. J. Walter. 


Honorary Auditors,—Mr, F. O. Danvers; Mr. Sidney Sharp. 
Honorary Treasurer. Mr. Robert Hammond. 
Honorary Solicitors, —Messrs, Wilson, Bristo we, and Oarpmael. 


The names marked with an asterisk are those of gentlemen nominated 
to til] the vacancies in the Council in accordance with Article 45 of the 
articles of association, All the honorary officers being eligible are 
nominated for re-election. 


A HIGHLAND LAMENT. 
BY SIMPLEX. 


Oh waesome oor that saw the birrth 
Of turbine thochta in Pairson’s heid ! 
I weesh that I wes aff the airth 
Or else the turbine men wes deid. 


I'm a receeprocatin’ mon, 

I luve tae hear the bearin's boomp. 
I coont the piston's put upon 

That's relegated tae a poomp. 


This whirrligiging thing I hate, 
For whatna gude is it ta dae? 
Tae see the fearsome thing gyrate 
Gars ma puir stommick gang agley 


I widna greet gin it hed ocht 
Tae need a feetter's tender haund, 
Bat it hes rin ain’ it was bocht,— 
I haena had tae slack a glaund 


I've hed eneuch! I winna bide 
Tae watch a high-speed ooffee- mill 
Ill droon me in ma native Clyde 


An’ bid ma weary hert be still, 
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POWER v. LIGHT. 


The paper on “Stand-by Charges and Motor Load 
Development” read by Mr. A. M. Taylor before the 
Birmingham Local Section in December last, was discussed 
last night before the parent Institution. It raised again 
the important question which every station engineer is 
interested in, of how the electrical plant in central stations 
can be used to the fullest extent. Indirectly, it also shows 
how large the diversity factor is in the qualifications of a 
successful central-station engineer. The first essential is 
without doubt that the man chosen to control an electricity 
supply undertaking should be a thorough engineer with a 
practical training in the construction of electrical machinery. 
Combined with this he needa the experience of a marine 
engineer in the running of steam engines and main- 
tenance of boilers. His undertaking will not be 
successful unless he is a good organiser of labour, and 
capable of getting the best output from each member 
of the staff. After these qualifications be needs to bave a 
critical mind in the dissection of accounts, in order that he 
may, as Mr. Taylor has done, predetermine the cost of 
production and the price which must be charged to make 
the undertaking succesaful commercially. After all this 
he needs the power to convince his committee that his 
estimated figures are correct, and the tact of a diplomat 
to persuade a great variety of consumers that his pro- 
posals are fair to all concerned. The return for these 
qualifications is not superabundant, but we are proud to 
think that the central-station engineers of this country 
are second to none iu the care with which they discharge 
their onerous duties. Coming now to the subject of Mr. 
Taylor's paper, it must be borne in mind that practically all 
the electrical undertakings in this country were started with 
the object of supplying electrical energy for lighting pur- 
poses. We naturally donot include amongst these those power 
distribution companies which during the last few years 
have commenced to give a supply in bulk to large con- 
sumers over considerable areas. The fact that the lighting 
load makes an exceedingly poor use of the machinery 
required to meet the demand in mid-winter, has led to 
numerous suggestions and many practical schemes for the 
improvement of the load factor. It was the Brighton Cor- 
poration, under the advice of Mr. Arthur Wright, that took 
the lead in this matter by introducing the maximum demand 
system, which is now so largely employed throughout the 
country and abroad. With this system no attention is paid 
to the time at which the maximum load of any consumer 
occurs when fixing the price which he has to pay for 
his electrical energy. Hence, although it very greatly 
reduced the cost of light or power to the long-hour 
consumer, it was not possible to give as low a prios 
for power supply as is the case under the system which Mr. 
Taylor is supporting. With this the user of power who 
does not require his motor to be ruaning during the 
lighting load peak gets special reductions which make it 
worth his while to reorganise his work to prevent this 
coincidence. In this matter, again, Brighton has taken a 
lead, and the Corporation are selling about three-quarters 
of a million units annually on the “restricted hours“ 
system. It will be seen from the brief résumé of the paper 
which we reproduce in this issue that to these “restricted 
hours'" consumers no charge is proposed for interest and 
sinking fund on the capital outlay. This is on the 
ground that the plant used would have in any case to 
be placed in the stations to meet the lighting load. In 
eonsequence of this the whole of these charges are to 
be paid for by the cousumer using electric light, 
and the power eonsumer gets speeially favourable terms. 


We think this is not unreasonable in view of the fact that 
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the restricted hours’ consumer is debarred daring the winter 
from using his motor after, for instance, 3.50 p.m. in 
November, 3 p.m. in December, eto. This makes it impos- 
sible for a considerable number of power users to adopt the 
system, and these then have to bear a fair share of the 
capital charges on the generating plant. The system in 
question is by no means a new one on paper, and it has 
been used extensively both at Brighton and in Montreal. 
In this last instance the ordinary charge per horse-power 
per hour is 1:6d., whereas the consumers who agree to the 
limited hour supply are only charged 1:24d. . That this 
eoncession is appreciated is shown by the fact that some 
30 per cent. of the total number of motors connected to 
the mains come under the cheaper rate. This percentage 
is on a total demand of 31,000 h. p. We heartily endorse 
Mr. Taylor's advocacy of the system, and his figures and 
curves for determining actual stand-by costs form a valu- 
able addition to the literature on the subject. At the same 
time we do not think his proposal to instal isolated batteries 
on a consumer's premises to meet his demand during the 
peak load should be undertaken by the municipalities. It 
is obviously open to any consumer to instal such a plant as 
will enable bim to get the cheapest supply of electricity 
with the alternative systems of charging in vogue. The 
upkeep of this additional plant of a large number of sets 
of small accumalators scattered throughout the town should 
not be undertaken by a municipal body. The conclusion 
of the whole matter is that there is a very large field for 
the supply of power in nearly every town which can be 
developed rapidly if the prices are reduced, as they can be. 
It remains for the engineer in each town to convince his 
committee, where he has not already done so, that these 
low prices are commercially feasible. He will then have to 
meet the complaints of small lighting consumers and of the 
gas industry that he is selling under cost price and showing 
favour. These charges can best be answered by satisfactory 
balance-sheeta. | 


FORTHCOMING EVENTS. 


FRIDAY, May 5. 

Junior Iastitution of Engineers.—At 7 p.m., ''The Influence of 
Devth of Water on Speed of Vessels,” by Mr. Leslie O. Lambert; 
and Condensing Plant," by Mr. James N. Boot. 

SATURDAY, May 6. 
Engineers’ Corps (R.E.V.).—At 8 p. m., Bohemian 
concert at the Oaxton Hall. 

i Monnay, May 8. 

Institution of Mechanical Engineers (Graduates’ Section).— 
oe and Oonstruction of Horizontal Engines," by Mr. A. B. 

er, 


TUESDAY, May 9. 
Institution of Electrical Engineers (Glasgow Section).—At 
8 p.m., A. O. Motors in Industrial Service," by Mr. P. D. Ionides. 


Tnurspay, May 11. 

Institution of Electrical Engineers,—At 8 p.m., ‘' Telephone 
Traffic, by Mr. H. Laws Webb. 

Iron and Steel Institute.—At 10.30 a. m., at Institution of Civil 
Engineers, annual meeting. 

Fripay, May 12. 

Iron and Steel Inatitute.—At 10.30 a. m., annual meeting con- 
tinued ; at 7 p.m., annual dinner at Hotel Cecil. 

Physical Society.—At 8 p.m., ''A Simple Method of Determining 
the Radiation Constant, suitable for a Laboratory Experiment," 
by Dr. A. D. Denning ; * A Bolometer for the Absolute Measure. 
ment of Radiation,” by Prof. H. L. Oallendar; and The 
Resistance of a Conductor the Measure of the Current Flowing 
through it," by Mr. W. A. Price. 

RATuRDAY, May 13. 

Birmingham Electric Ciub.—At 7.30 p.m., ‘‘Cheap Electrical 
Exvergy for Power Purpoees," by Mr. J. A. Jeckell (provisional). 

Junior Institution of Engineers.—Visit to Dorking water, gas, 
and electrivity works, 


Rugby Engineering Soociety.—May 20, visit to the Lots-road 
power station at Chelsea. | 

Incorporated Municipal Electrical Assopjatjon.—June 27-30, 
gnnyal convention, 


ON THE SELLING OF SPECIFICATIONS. 
(With Apologies to Mr. Dooley. ) 


" Well, sir,” said Mr. Dooley, ‘th’ Free Traders say 
that if we ain't fitted fr an industry we sbould let th’ 
Dutchmen take it, an’ thin we can make a livio’ be buyin’ 
th’ things fr'm thim. But I don't believe it; we couldn't. 
If I couldn't make this bar pay, begob, divvle-a-bit would I 
let Schwartzmeister come inte possession, an’ thin hang 
around th’ bar meself drinkin’ his pisen, like you're always 
doin’ here, Hinnissy. (Mr. 5 started.) I'd sell 
bim sausages or tillyphones, an’ say I made thim in me 
wur-ruks at Ballymarroo, even if I didn’t. Tbat's why I 
like th’ way th’ arehiteo's have 

" Phwat's that!” asked Mr. Hennessy. : 

Mr. Dooley raised his eyebrows. ‘An architec,” he 
said, “is a man who knaws a lot about fees an nawthin' 
about th’ elictric. Whin he is busy he’s countin’ th’ 
number iv bricks in th’ drawin’ iv a house, an’ charging a 
guinea a piece f'r his trouble. Whin times is slack he’s a 
sort iv insultin' ingineer, but iv coorse he can’t live be that 
alone. He's got to knaw ‘how to git on.’ So he publishes 
spicificayshuns an’ sells thim. In th’ past, whin a con- 
thractor wanted a job, he jest wint to th’ nearest insultin’ 
ingineer an’ asked ir a spicificayshun. ‘I’m sorry, says 
th’ insultin’ ingineer, but I'm out iv spicificayshuns to-day, 
owin’ to th’ failure iv th’ blarney crop,’ he says. ‘ Bat if 
yell call in again nixt month, maybe ye can have, wan or 
two if ye'll jest lave your goold watch or umbrella, he 
says, ‘as a pledge iv your boney-fidees.’ NE 

" You see, Hinnissy, some conthractors may be honest, 
but insultin' ingineers is quite right to protect thimsilves 
frm handin’ th’ sweat iv their brows to men who may, 
br all ye knaw, be sleepin’ on th’ Embankment at nights. 
If th’ electric trams was there, they might bn able to get 
home to th’ County Council dwellin's be sellin’ à box or 
two iv ma-atohes.' | | 

„But all that's altered now. Th’ architec’ is diffrent 
fr'm th’ real insultin’ ingineer. He is used to deal wid 
Ganderbilks an’ Waldorf Asthors an’ Bentley-Martins. 
He's much too keerful fr to hand tbe sweat iv other 
peoples brows in exchange f'r goold watches or umbrellas, 
which may have been lifted in th’ House iv Commons or at 
th’ Duchess iv Belgraviah's ball. Th’ architec’ ain't goin’ 
to run th’ risk iv bein’ becked f'r rayceivin' stolen property. 
If he parta wid a spicificayshun, it’s fr hard cash down, an’ 
he never gives discount, although I might be wrong in 
sayin’ he wouldn't take any. He's not givin’ away nawthin' 
free. That’s phwat I call th’ right sort iv Free Trade. 
Why, th’ counthry that can projooce men wid noshuns like 
that f'r raisin’ th’ wind deserves to prosper. Think iv it, 
Jawn, how th’ simple, foolish insultin’ ingineers have been 
givin’ back th’ deposits fr years, an’ losin’ a honest means 
iv keepin’ a motorcar, begob. Suddinly th’ architec’, who 
knaws more points about gettin’ fees than a lawyer, comes 
along an’ advertises: ‘Spicificayshun fr th’ lightin’ be 
elictric iv th’ Pig an’ Beetle public-house will be sent on 
rayceipt iv ten guineas, which will not be rayturned.' 

hin he comes down nixt mornin’, th’ post orfice vans are 
blockin’ th’ whole street, an’ th’ architeo's fortune is made 
be a stroke iv masterly genius, as Hogan says. 

.“ You can get a spicificayshun any day fr'm a common 
insultin' ingineer. But if you knaw years goin’ to get 
your money back, you can bet your cent, Hinnissy, 
that be don’t think much iv the spicificaysbun bimself. 
But it’s different whin an architeo’ offers f'r to sell his 
spicificayshun f'r ten guineas. You can tell that he thinks 
a lot iv it, an’ besides, you an’ me an’ everyone else would 
pawn all th’ masses fr our souls to get. an oliotrio 
spicificayshun be an architec’. ME 

*" [ see be th’ pa-apers that William I. ia rayturnin' he’ 
th’ Siberian Railway frm Tangier to th’ Salt-iv th'-Earth ; 
an’ if I'm not mistaken he’s got wind iv th’ fur-rust new 
industry started in this free countbry fr th’ last 50 years. 
Mark my wur-ruds, Jawn, they'll be dumpin' spicificay- 
shuns into Dover befure th’ month is out; an’ thin you'll 
aee Joe Chamberlain introjoocin' a depootayshun iv archi- 
teo's 17 = dr 1 E 

“ Well, we hi saic r. Hennessy, “it’s a pity to see goo 
wur- ruk spoiled, avick,” 
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"True f'r ye," 
assoomin’ too much. 


THE MARCONI-DE FOREST LITIGATION IN THE 
UNITED STATES. 


In our issue for April 14, on p 521, we referred to a 
decision given in the United States Circuit Codrt on the 
above case, which is the first in which wireless telegraph 
patents have been fought. We now reproduce from the 
columns of the Electrical World and Engineer of New York 
the following fuller extrasts from the judgment: 


On April 11 Judge Townsend handed down an opinion 
in a suit involving the validity of tbe reissue of the funda- 
mental Marconi patent. The original patent was issued 
July 15. 1897, and the reissued patent ie dated Jane 4, 
1901. The defendant in the suit was the De Forest Wire- 
less. Telegraph Company, the complainant being the 
Marconi Wireless Telegraph Company of America. The 
opinion is unusually long and discusses almost every phase 
of the art of wireless telegrapby. Of the 56 claime in the 
Marconi patent, those in contention were claims 1, 3, 5, 8, 
10, and 24. The first part of the opinion discusses the 
general principles of wireless telegraphy, quotations being 
given at length from the descriptions in the patente of 
Marconi and De Forest. It was held that the material 
differences between the De Forest system and that of the 
Marconi patents, barring the qaestion relating to elevated 
conductors, are found in the different construction and 
operation of the receiving devices, and these two devices 
are then described in detail. 

The main point of the decision relates to the receiving 
conductor, and in this connection there is considered the 
work in wireless transmission of Dolbear, Edison, and 
Kitsee and the publications of Crookes, Lodge, and Popoff. 
The general conclusion is that if the patent is examined in 
the light of the facts brought forth in this examination, 
every element of the claims now in suit is taken from the 
prior art. The “signalling” and “receiving instruments 
are common to the various apparatus from Dolbear, in 1882, 
to Popoff, in 1895 ; the Morse key is specifically referred 
to by. Dolbear, Edison, and Kitsee, and is suggested by 
Lodge; the spark-gsp, invented by Hertz, for producing 
the Hertzian oscillations, is found in Lodge and Popoff; 


comprising a tube of filings, and ite operation by means of 
& tapper, are elaborately explained in Lodge'a lecture and 
utilised by Popoff in bis expsriments, and choking coils are 
illostrated and described by Popoff. The insulated con- 
ductors described and shown as comprising elevated plates 
suspended on wires were shown in Dolbear, Edisoo, and 
Kitsee. 

As to the argument of the counsel for the defendant 
that the said prior disclosures and the imperfect operation 
of Marconi’s apparatus prior to 1898 or 1899, when he 
introduced various improvemente, deprived the original 
patent of all claim of novelty except for specific improve- 
ment on various parts of prior existing complete systems, 
the Court held that this contention is not well founded, and 
that the facts stated serve to support the claim for Marconi 
of a high exercise of inventive ability. No prior existing 
system was complete, or had been shown or conceived to 
be commercially operative. A sufficient answer to the 
attempts to belittle Marconi’s great invention, is that with 
the whole scientific world awakened by the disclosures of 
Hertz in 1887 to the new and undeveloped possibilities of 
electric waves, nine years elapsed without a single practical 
or commercially successful result, and that Marconi was 
the first to describe and the first to achieve the tranemis- 
sion of defined intelligible signals by means of the Hertzian 
waves. The exact contribution of Marconi to the art of 
spark telegraphy may be stated as follows: Maxwell and 
Crookes promulgated the theory of electrical oscillations by 
means of a disruptive discharge; Hertz produced these 
oscillations aud described their characteristics ; Lodge and 
Popoff devised apparatus limited to lecture or local experi- 
ments or to some impracticable purposes as the observation 
of thunderstorms, Marconi discovered the possibility of 


| i 
replied Mr. Dooley, “but ye may be 


original invention. 


making these disclosures available by transforming there 
oscillations into definite signals and, availing himeelf of 
the means then at hand, combined the abandoned and 
laboratory apparatus, and by successive experiments 
reorganised and adapted and developing them into a 
complete system capable of commercially utilising bis 
discovery. If a later inventor, by the exercise. of a dis- 
criminating faculty, detects and distinguishes the difficulties, 
and estimates their proportions and breaks down the barrier, 
or bridges the interval, or stretches beyond the limitation, 
by an instrumentality which, in the very facts of its con- 
struction and operation, and by the adaptation of its 
mechanism to the end sought, suggests original and creative 
design, then, by his contribution of the essential idea in 
tangibla shape, he has invented a new instrumentality, and 
his monopoly should be sustained. 

A considerable portion of the opinion is devoted to the 
discussion of insulated conductors, this term applying to 
the aerial wire. The Court held that the weight of argu- 
ment seems to favour the contertion of the complainant 
that the insulation intended by the patentee was the insula- 
tion at the top—the effect of insulation to prevent the 
oscillations from passing off without operating the trans- 
mitting and receiving devices. In the case at bar the 
fanctions of the two devices are identical. The original 
way of transforming the function in Marconi was sub- 
stantially that of the later way, which is that employed 
by the defendant. The difference in insalation was not a 
different way of performance, but an enlargement of scope 
and increase in the distance of transmission by a greater 
use of the property of the earth as capacity by means cf a 
continuous physical connection. The Marconi condactors 
should not be limited to the metallic plates at the top of 
the vertical wires, but should be construed to cover ihe 
wires alone. Bat whatever interpretation of the term 
“insulated” be adopted, the decision of the question of 
infringement rests upon the fact that the Marconi inven- 
tion in suit is a primary invention, and as such is entitled 
to a broader range of equivalents, so as to prevent the 
appropriation of the substance of the invention by a mei e 
change in force accomplishing a mere change in degree 

Discussing the Marconi and De Forest receiving devices, 
it is stated that the defendant's liquid circuit closer or 
detector could not be used in the Marconi system, being a 
newly-discovered combination in a newly-evolved class of 


! detectors and covered by its patents. While the defendant's 
the 1891 Branly coherer, an imperfect electrical contact | 


detector is not the equivalent of the “tube containing 
metallic powder ” of claims 8 and 10, it is equivalent of 
the imperfect electrical contact of claims 1, 3, and 5, 
because it utilises means identical in function and sub- 
stantially identical in method with those first employed by 
Marconi in his primary invention. As to claim 24, cover- 
ing a tuned conductor, there is no evidence tbat tbe defen- 
dant uses any taned conductor, and therefore he does not 
infringe this claim. 

As to claim 1 of the Marconi patent, this is stated to be 
& new broad claim introduced into the reissued patent 
which in terms covers every imperfect form of contact in 
every possible kind of system for producing signals by 
means of Hertzian oscillations. In view of the limitations 
imposed upon the Marconi coherer by the disclosures of 
Branly, Popoff, aud Lodge, such a generic claim, much 
broader than those for the original patent for which it 
seems to have been substituted, should not be permitted 
when the effect would be to enlarge the scope of tbe 
In the original patent Marconi limited 
most of his claim to a combination in the receiver for elec- 
trical oscillations, of his coherer, consisting of a tube and 
powder and means for shaking the powder. Bat inasmuch 
as this had been disclcsed by prior pnblications, he applied 
for the reissue, and now by claim 1 has attempted to cover 
not merely the coherer of his former claims, or any such 
coherer in a receiver, or a coherer with means for shaking 
the powder therein, but every form of imperfect contact 
device previously disclosed by others, or which might 
thereafter be discovered, whenever combined with any elec- 
trical apparatus using Hertzian oscillations. This claim, if 
allowed, will apparently cover the prior devices of Lodge 
and Popoff, the latter of which is a claim to bave necessitated 
the disclaimer and rejssue, 
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The Court ordered a decree entered dismissing the bill 
as to claims 1, 8, 10, and 24, and for an injunction and 
accounting as to claims 3 and 5, the complainant to recover 
one-half of ita costs. | 

Both the parties to this litigation claim to have secured 
advantages from the same. The two claims, Nos. 3 and 5, 
which the Court declared to be valid, and to have been 
infringed by the De Forest Company, were given in our 
issue for April 14. For convenience of reference we 
reproduce them again here : 

“3, The combination, in an apparatus for communicating 
electrical signals, of a spark producer at the transmitting 
station, an earth connection to one end of the spark pro- 
ducer, an insulated conductor connected to the other end, 
an imperfect electrical contact at the receiving station, an 
earth connection to one end of tbe contact, an insulated 
conductor connected to the other end, and a cirevit 
through the contact, substantially as and for the purpose 
described. 

* 5, The combination, in an apparatus for communicating 
electrical signals, of a spark producer at the transmitting 
station, an earth connection to one end of the spark 
producer, an insulated conductor connected to the other 
end, an imperfect electrical contact at the receiving station, 
choking coils connected to each end of the contact, an 
earth connection to one end of the imperfect contact, an 
insulated conductor connected to the other end, and a 
circuit through the coils and contact, substantially as and 
for the purpose described.” 

It is claimed by the American Marconi Company that 
these clauses are quite general enough to cover the use of 
any form of aerial condactor and grounded connection. 
On the other hand, the De Forest Company claim a victory 
because the first claim of the Marconi patent was not 
sustained. With respect to claims 5 and 5, this company 
read the decision to mean that any system which does not 
employ an serial conductor insulated at the top does not 
infringe the Marconi patent. Any systems, therefore, 
which employ other connections to the aerial conductor, 
and which do not employ an earth connection, are said 
to be free of infringement. The same company also 
read the judgment to the effect that other systems which 
use magnetic detectors or other apparatus for detecting 
the oscillations which are in imperfect contact type 
can be freely need. As to the claims declared invalid, 
Nos. 8 and 10, these were not infringed by the De Forest 
system, as they were limited to coherers containing metallic 
powder. The firm also said that claim 24, which was held 
not to be infringed, was as broad a frame as could possibly 
be drawn on the Marconi system. 

The general impression left on one’s mind from the above 
report of the judgment is that there is opportunity for a 
good deal more litigation over the wireless telegraph 
patents. The patents for details which have been issued 
to various experimenters are numerous,and it will be no easy 
matter for any company to maintain a complete monoply 
as far as patent rights are concerned. The commercial 
side of the question, however, is somewhat simpler as far as 
this country is concerned, because the Marconi Wireless 
Telegraph Company have already entered into long-period 
agreements which give them exclusive rights. For example, 
they have a contract with Lloyds, under which for 14 years 
no apparatus except the Marconi can be used to com- 
municate from Lloyds stations by wireless telegraphy with 
ships equipped with other than Marconi receiving apparatus. 
The agreements with the principal shipping companies, and 
also with the Admiralty aud Post Office, are more or less 
on the same lines, which makes the position extremely 
difficult for any rival system. This, of course, is the situa- 
tion in this country only, and in the States the De Forest 
Company may by their commercial policy be able to secure 
similar advantages. 


APPOINTMENTS VACANT. 


Borough Electrical Engineer and Tramways Manager, 
Southend Town Council. Salary £400 per ar num. Applications by 
May 8. See advertisement in last issuc. 

Improver, Coventry electricity works. 


Salary £50 per annum. 
Applications by May 10. See advertisement. 


THE ALTERNATING-CURRENT SERIES MOTOR.* 
BY F. CREEDY, STUDENT. 
(Continued from page 593.) 
EXPERIMENTS ON THE SERIES MOTOR. 


In order to verify the above theory, a series of experi- 
ments was undertaken, with the view of showing (a) the 
accuracy of the circle diagram described therein; (b) the 
effect of the number of turns on the field on tbe per- 
formance of the motor, and the fact that tbere is a 
certain number of field turns which gives a better power 
fector than any other ; (c) the effect of altering the number 
of turna on the armature; (d) the effect of altering the 
frequency ; together with one or two other pointe of 
intereat in this motor. The motor employed in these 
experiments was a small bipolar overtype machine, with a 
double-wound armature having 36 slots and 36 commutator 
segments. The double winding was intended to improve 
the commutation (which it did not do), and also to enable 
one to double the namber of armature turns by simply 
altering the commutator connections. The field magnets 
were fitted with two coils, having 84 and 104 turns respec- 
tively. A connection was tapped off from the middle of 
the coil having 84 turne, so that 42 turns on the field were 
also available. 

It was found, after some experiment, that the only 
available way of obtaining a reliable brake test was by 
using an electric generator as brake. As this machine was 
not always to be had, it was decided not to take any read- 
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ings of output while investigating the methods of obtain- 
ing good power factor, eto, but to make an independent 
investigatio. as to the efficiency afterwards. Accordingly, 
while observing most of the curves below, resdings of 
current, watte, and speed only were taken, the speed being 
kept constant in the following way. The pulley was fitted 
with a brake-strap, which was loaded until approximately 
the right speed was attained, when the final adjastment of 
the speed was made by altering the pressure on the brake- 
strap by hand. In this manner very good circles, such as 
those shown below, were obtained. A set of experiments 
was first made in order to show the effect of varying the 
number of field turns on the power factor, etc. The report 
of these is shown in Fig. 5. 

These curves were all taken at 25 frequency, and show 
the locus of the current vector as we vary the speed, when 
we have 188, 104, 84, 42, and 20 turns on the field. The 
two upper curves were taken at 50 volts, so [ have been 
able to put the points in. The others, however, were taken 
at a different voltsge, so I have been obliged to reduce 
them to 50 volts before putting them in, and have, there- 
fore, merely indicated the range over which the observations 
extend. The points, however, lie as closely on tbe circles 
as do those shown. "Tbe curves show clearly tbe increase 
of the power factor, at a given speed, as we decrease the 
number of turns on the field, and aleo, of course, the increase 
in the size of the circle. The range of speed over which 
the observations extended in all these and the following 
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684 


experiments was from 600 to 3,000 revolations per minute. 
The curve corresponding to 20 turns, which shows such 
excellent power factor, was obtained by putting the two 
field coils in opposition, there being a difference of 20 turns 
between them. The high power factor is obtained largely 
at the expense of efficiency. 

In the above set of experiments I was unable to redace 
the number of field turns below 20, and thereby increase 
the current takes by the machine, for fear of burning it 
out. However, after the number of turns on the armature 
had been doubled, and the armature impedance thereby 
quadrupled, some further experiments (see Fig. 6) were 
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made which clearly demonstrate that if we decrease the 
number of turns below a certain point, the power factor 
decreases. Thus we have shown experimentally that there 
is a certain number of turns which gives a maximum power 
factor, as was shown theoretically above. 

In order to verify the construction given in Fig. 2 for 
the speed, the distance, S P (Fig. 2), is set out in Fig. 7 
against the measured speed. This is done in the case of 
the four circles corresponding to 20, 42, 84, and 104 turns 
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1espeotively. In order to prevent the lines from coinciding, 
a different scale was taken for S P in each case. From 
these curves it can be seen how exactly proportional is the 
line S P to the measured speed. I have no doubt that 
81ually good curves could be obtained from the other circles 
shown in the paper, but the four given seemed amply sufficient 
to establish the correctness of the speed conatruction, so 
no more were plotted. These curves, together with the 
large number of experimental circles shown in Fige. 5, 6, 8, 
and 9, constitute a complete verification of the circle diagram 
of the series motor, since the fact that the torque is pro- 
; ortional to the square of the current, so long as the 
magnetic circuit does not approach saturation, is self-evident. 
From the constructions for torque and speed, and that for 
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the input, which also admits of no doubt, the constructions 


for output and efficiency follow immediately. 

The next series of experiments made was intended to 
show the effect of varying the frequency on the performance 
of the motor. The result of these is shown in Fig. 8. 
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The increase of power factor and of the size of the circle 
with decreasing frequency, which theory leads us to expect, 
is very well shown. The curves also show that as the 
frequency gets less, a given change in it produces a greater 
effect. This, of course, is no more than one would expect. 
The alteration in both power factor and size of circle, when 
the frequency is reduced from 25 to 18, is very marked. 
The curve for 18 frequency was almost the only bad one 
obtained. It was several times repeated with the same 
resulte. The reason why it is so bad, is probably the 
excessive current taken by the motor. 
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In Fig. 9 are given two curves showing the effect of 
altering the number of turns on the armature.* The 
improvement in the power factor thereby obtained is 
elearly shown, and also the decrease in the size of the 
circle due to the increased armature impedance. 
Figs. 10 and 11 are given some curves showing the effect 
of the number of field turns on the output and efficiency. 
These were taken simultaneously with those in Fig. 6. 
Fig. 10 shows three efficiency curves corresponding to 20, 
36, and 54 field turns respectively. These show that the 
efficiency at any given speed rises as the number of field 
turns increase, thereby agreeing with theory. 


" * When the number of armature turns is mentioned on the 
diagrams, the total number of turns is meant, not half this. 
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In Fig. 11 I have plotted the output against the number 
of field turns for various vaiues of the speed. It will be 
seen that it appears to rise somewhat rapidly from zero to 
& maximum, and then to gradually decrease again with 
increasing number of turns. That the output must have a 
maximum is obvious, for it is zero where there are no turns 
on the field, and also when there are a great number. It 
must consequently have a maximum between these two 
points. The value of n for which this occurs was worked 
out mathematically, but the expression for it is so com- 
plieated that it seemed useless to give it. 
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In Appendix I. is given a diagram (Fig. 15) showing the 
various effects of varying the number of field turns in a 
series motor, while keeping the number of armature turns 
constant. Although Appendix I. was written after the 
experiments in Fig. 6 were performed, these latter fortu- 
nately enable us to verify this diagram almost completely. 
In Fig. 6 I have drawn in three lines of constant speed. 
The similarity in shape between these experimentally 
determined lines and the theoretical ones in Fig. 15 is 
very marked. By plotting a series of curves of output 
against speed, for various numbers of field turns and 
drawing lines through them corresponding to outputs of 
0:2, 0:5, 04, and 0:5 kilowatts respectively, I was able to 
ascertain the points on each circle corresponding to these 
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outputs. These points are marked in Fig. 6 with a small 
circle with a cross inside. It may be seen, that if these 
points do not afford conclusive evidence that the lines of 
constant output are circles, they at least show that circles, 
such as are indicated by theory, serve to represent the 
lines of constant output remarkably well. 


(To be continued.) 


NOTES ON THE CARE AND MANAGEMENT OF 
DYNAMOS. 
! BY W. J. H. 
A most important element in the efficiency of dynamos 


and motors, and one which makes considerable differente to ! 


‘its foundation, and no vibration whatever should 


their lifetime, is the care with which they are treated, and 
the immediate remedy of any fault or irregularity that 
may appear in them. It requires a certain amount of 
experience to be able to detect these faults and irregu- 
larities as soon as they occur, and also to know the proper 
steps to be taken to correct them before the damage 
becomes at all serions or has time to deteriorete the 
machine. For this purpose, and for the benefit of any 
readers of the Electrical Engineer who may have the care of 
dynamos and motors, the following notes are written. 

In many cases a breakdown or failure in a dynamo may 
be traced to negligence, or carelessness pure and simple. 
Dynamo machinery cannot withstand ill-usage and over- 
loading, although motors generally increase their output in 
proportion to the demand made upon them until a certain 
limit. If intelligence and commonsense are used, a capable 
engineer should have no difficulty in looking after an 
electrical plant, and in keeping it up to its standard of 
efficiency by a system of regular running, cleanliness, and 
general eare. Of course, the treatment of dynamos in 
general applies to motors also. A most important point to 
be noticed is the temperature to which a dynamo attains 
after a few hours’ run; good modern machines rarely 
increase in temperature more than 40deg. to 45deg. F. 
above the surrounding temperature of the room in which 
they are running, after a run of many hours on full load. 
The parts that are seriously affected by a temperature rise 
are, of course, the armature and field coils, and any tem- 
peratura under 130deg. F. is quite harmless to the insulation 
of these. 

Care should be taken that the dynamo is quite rigid on 


r- 
mitted to take place when the dynamo is running. fhis 
point should always be kept in mind by the attendant, who 
should make it his place to tighten up all loose bolts and 
bearings as soon as any tendency to looseness is apparent. 
In setting the brushes on the commutator, the points 
should always be placed diametrically opposite each other, 
resting very lightly on the commutator. They will 
probably need moving forward occasionally to maintain 
this position, and if it is noticed that the points become 
ragged or rough and uneven, they should be trimmed with 
& file or scissors. 

It is most important that continuous-current machines 
should be free from sparking at full load. There should 
be a system of continuous lubrication, and all bearings 
should run cool. The most satisfactory lubricant to be 
used for the commutator is vaseline, which should be used 
sparingly, and wiped carefully off with a non-fibrous rag, 
in order to leave the least possible amount of lubricant to 
ensure satisfactory results. If the brushes are made of 
alloy sheets, lubricating the commutator is not often 
necessary, as they give excellent results without. It some- 
times happens that from inattention, or structural faults, 
that the surface of the commutator becomes grooved and 
uneven ; the armature should be taken out and turned up 
lightly in a lathe. With moderate attention the com- 
mutator should soon assume a fine dark polish. 

When grit or dust gets into the bearings, they should be 
cleaned by means of thin oil poured into them, which will 
wash out the dirt. The importance of a perfectly true 
“ron " cannot be over-estimated, and a crooked belt which 
slides from one side of the pulley to the other is sure to give 
trouble sooner or later. The joint in a belt should be as 
smooth and as near the size and shape of the rest of the 
belt as possible, as the damage done to a dynamo with a 
belt which “knocks” as it passes over the pulley is 
incalculable. 

In order to run in a satisfactory condition the dynamo 
should make as little noise as possible. One of the first 
signs of looseness of bolts or vibration is a loud noise, 
which means that the dynamo is wearing in some part and 
needs tightening down, or else it is attributable to loose 
bearings, or armature or pulley out of balance. 

It is frequently the habit of an inexperienced attendant 
tu replace a blown fase with one of greater capacity, thus 
inducing overload to the dynamo. Automatic cut-outs are 
used largely recently, which prevent this occurrence. A 
dynamo may refuse to start if the contacts be loose or bad, 
or if a circuit be broken and the residual magnetism be 
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diminished. When a motor fails to start or stope, the cause 
may be a break in the circuit, bad contact, or loss of 
magnetism or overload. 

When handling a dynamo when workiag the attendant 
should always see that his hands are dry, and if anything 
goes wrong he should preserve his equanimity, and keep 
cool, as presence of mind can often avert catastrophe. 


— — — M ———— —P——— 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The meeting of thie association to be held in Edinburgh 
on June 27 and following days will have under considera- 
tion & proposal which should attract & large number of 
associate members and associates. At present the annual 
conventions are of little service to the aseistant engineers 
in central stations, as they cannot as a rule be absent from 
their duties while their chiefs are away. It will be seen 
from the following circular letter that the council wish to 
arrange additional meetings for the benefit of assietant 
engineers provided the scheme receives due support : 


PRIVILEGES OF MEMBERSHIP. 


Dear Sir,. —It is felt that associate members and associates 
are at some disadvantage as compared with members in 
regard to attendance at the annual convention, it being 
impossible for an assistant to be absent at the same time as 
his chief. gs 

The council being desirous of removing this difficulty 
and of enlarging the scope of the association, has under 
consideration a scheme for holding either a second con- 
vention, or quarterly provincial meetings each year, 
specially for those who are at present prevented from 
attending the annual gathering. 

Before, however, coming to any decision in the matter, 
the council is desirous of ascertaining the opinions of those 
concerned, and particularly as to what extent they will 
support it, and therefore asks that the attached form may 
be filled in and returoed to the secretary as soon as 
possible. 

Whether the scheme can be carried to a successful issue 
or not will depend almost entirely upon what proportion of 
those now eligible for associate membership or associatesbip 
mske application to join, in view of the proposed exteusion 
of the scope of the association. 

The matter is, therefore, practically in the hands of those 
in whose interests the scheme is promulgated.— Yours 
faithfolly, 

(Signed) C. McARTHUR BUTLER, Secretary, I. M. E. A. 

Staple-inn-buildings, Holborn, London, W.C. 


The questions on the form are five in number, and the 
engineers i^ the various municipal supply stations are also 
asked for any personal observations or suggestions they 
may wish to offer. The questions read: 


1. Are you in favour of a second annual convention, to 
be held specially for those unable to attend the first ? 

2. Should such second convention be held at a fixed centre, 
say London, or in whatever district the first is held ? 

3. Would you attend such meetings when possible ! 

4. As an alternative it is suggested that council meetings 
be held, say, four times a year io different provincial 
centres, and on each occasion a day be given to reading of 
papers by associate members and associates, and visits to 
works in the district. Would you attend such meetings 
held in your district, and be prepared to support this 
suggestion ! 

5. If not already affiliated with the association, will you 
join it if provision is made for a second convention or 
provincial meetings 

It seems to us that an all-important question should also 
be addressed to the chairmen of electricity committees on 
the question of the expenses incurred by associate members 
when a.tendiug such a convention or meetings. The 
expenses for a reasonable proportion of the staff should 
be borne by the department they serve. The views of 
the chairmen of cummittees on this point would influence 
the ans wers sf the assistant engineers to the above question. 


IRON AND STEEL INSTITUTE. 


As previously announced, the annual meeting of the 
institute will be held, by kind permission, at the Institution 
of Civil Eogineers, Great George-street, Westminster, on 
Thursday and Friday, May 11 and 12, 1905, commencing 
each day at 1030 am. The following is the programme 
of proceedings : 

THURSDAY, May 11. 

10.30 a.m.—General meeting of members. The council will 
present their report for the year 1904. The bon. 
treasurer will present the statement of accounts for 
1904. Sorutineers will be appointed for the examina- 
tion of the voting papers. Eleotion of officers and 
council. The retiring president, Andrew Carnegie, 
Esq., LL D., will induct into the chair the president- 
elect, R. A. Hadfield, Esq. The Bessemer Gold Medal 
for 1905 will be presented to Prof. J. O. Arnold, 
Sheffield. The award of the Andrew Carnegie Gold 
Mecal and Research Scholarships for 1905 will be 
announced. The president will deliver his inaugural 
address. A selection of papers will be read and 
discussed. i 

1.50 p m.—The meeting will be adjourned. 


Fripay, May 12. 


10 30 a.m — General meeting of the members at the Institu- 
tion of Civil Engineers. A selection of papers will be 
read and discussed. E 

7.0 p.m.—Annual dinner of the institute in the Grand 
Hall of the Hotel Cecil. 


The following is a list of papers that are expected to 
be submitted : 


1. “Oo Experiments on the Fusibility of Blast-Farnace 
Slags.” By O. Boudouard, D. So., Carnegie Research 
Medallist, 1903 (Paris). 

2.‘*On Recent Developments of the Bertrand-Thiel 
Process.” By J. H. Darby (Brymbo) and G. Hatton 
(Brierley Hill) 

3. “On the Application of Dry-Air Blast to the Manu- 
facture of Iron.” By James Gayley (New York). Supple- 
ment to paper read on Oct. 26, 1904. 

4. “On the Effect Produced by Liquid Air Temperature 
on the Mechanical and Other Properties of Iron.“ By 
R. A. Hadfield, president. 

5. "On the Cleaning of Blast-Farnace Gas.” By Axel 
Sahlin (London). 

6 “On the Failure of an Iron Plate through Fatigue." 
By S A. Houghton (London). 

7. "On the Continuous Steelmaking Process in Fixed 
Open- Hearth Farnaces.” By S. Sarzycki (Czenstocho wo, 
Poland). 

8. "On Accidents due to the Asphyxiation of Blast- 
Farnace Workmen.” By B. H. Thwaite (London). 

9. “Oa the Behaviour of the Sulphur in Coke in the 
Blast Furnace. By Prof. F. Wüst, Ph.D., and P. Wolff 
(Aachen). 


Reports on research work carried out duriog the past 
year will be submitted by C. O. Bannister (London), 
J. Dixon Brunton (Musselburgh), H. C. H. Carpenter 
(Teddington), J. C. Gardner (Oldbury), G. Dillaer and A. F 
Eostrém (Stockholm), E G. L. Roberts and E. A. Wraight 
(London), Frank Rogers (Cambridge), and Walter Rosenhain 
(Birmingham)—A drew Carnegie Research Scholars. 

Members who intend to take part in the discussions will, 
on notifying such intention to the secretary, bave copies 
of the papers forwarded to them a week in advance, as 
far as that may be found possible. Visitors’ tickets will 
also be forwarded upon application. 

By the courtesy of the Great Western, the Midland, the 
Caledonian, the London and North-Western, the Great 
Northern, the Lancashire and Yorkshire, the Great Central, 
and other railway companies, special arrangements have 
been made enabling members attending the meetiog to 
obtain return tickets on payment of a single fare and a 
quarter on production of a certificate of membership, which 
may be obtained at the institute offices. 
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TRADE NOTICES AND NOVELTIES 


Leakage Indicators. 


In view of the new mining regulations, which stipulate that 
a leakage indicator is to be connected permanently in circuit on 
the main switchboard, ib will, no doubt, interest our readers to 
know that Measrs. Everett, Edgcumbe, and Co., 87, Victoria- 
street, Westminster, S.W., have gone very carefully into the 
question of the best instruments for this purpose, and are now 
in a position to supply them for all systems, whether direct or 
alternating current. It need hardly be pointed out that the 
requirements are somewhat difficult to meet, as it is not only 
necessary to indicate that a fault has occurred, but also the 
approximate value of the leakage current, and on which main 

e leak has taken place. We hope to give a detailed description 
of these instruments in a later issue. 


Simplex Conduit-Bending Machine. 


We illustrate herewlth a new conduit-bending machine 
introduced by the Simplex Steel Conduit Company, Limited, 
Westinghouse-building, Norfolk-street, Strand, London, W.C. 


Simplex Conduit-Bending Machine. 


This machine is claimed to be the handiest, most efficient, and 
cheapest tool for bending tubea on the market. Simplicity and 
portability are its great advantages, its weight being only 5lb., 
and there are no loose parts to get lost or out of order. The 
bender consists of a wooden lever, a hinge link, and a cast 
bendiog mould which has two curved grooves of different radii. 
These grooves together with the corresponding grooves in the 
end of the lever take conduits up to fin. diameter. The method 
of using the machine is described on a leaflet just issued by the 
makers. 


High-Tension Apparatus. 


The Union Electric Company, Limited, 151, Queen Victoria- 
street, London, E C., are about to issue a new edition of their 


Fic. 1.—Time Relay, 


list No. VI. This list (an advance copy of which we have 
before us) illustrates practically every class of high-tension 
awitchgear for hand and automatic control in both the horn and 
oil-break types. Some particularly interesting devices for the 
automatic control of switches are included. The time relay 
illustrated in Fig. 1 herewith is designed to prevent a momentary 
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short-circuit or overload from opening the high-tension switch 
immediately. When the time relay has run down in from two 
to twelve seconds, the release circuit is completed and the switch 
opened. The device comprises a solenoid acting on an iron core. 
The movement of this iron core is controlled by a train cf 
wheels connected to an air vane, and when the core has been 
completely sucked in by the solenoid, the release circait of the 
switch is closed. If, however, the circuit through the solenoid is 
broken owing to the overload not continuing, then the iron core 
which is connected to the train of wheels through ratchet gear 
at once falls back to its original position. It is occasionally 
essential that the time relay shall control the release on 
ordinary overload, but that on a short-circuit the swi'ch shall 
be opened immediately ; for this purpose the firm supply com- 
bined maximum relays, the apparatus consisting of two 
maximum relays mounted on one insulator. One of these 
relays is adjusted for slight overload and release through the 
time relay, the other for heavy overload or short-circuit and 
immediate release. Fig. 2 illustrates an arrangement of relays 
for use with the firm's completely automatic oil-break switches 
to parallel generators or synchronous motors automatically. 
The great advantage of an apparatus of this description 
is that it is impossible to parallel otherwise than correctly. 
By the combination of a pressure relay which fixes the 
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Fig. 2 — Automatic Paralleling Gear. 


correct pressure of the incoming machine, a phase relay 
indicating equality of phase, and a time relay in which 
the run-off rate (corresponding to the long {illumination 
of the phase lamps) indicates synchronism, the correct moment 
of synchronism is obtained and the circait for automatically 
switching in and out then closed. A small rotary switch is 
provided for starting the whole apparatus. This is automatically 
switched out as soon as the main switches have come into action. 
Oaly one such gear is necessary, regardless of the number of 
machines to be dealt with, provided that the pressure trans- 
formers and automatic switch-in coils of the respective machines 
can be connected to ib through a four-pole voltmeter change- 
over switch. The list under notice also includes a large 
range of high-voltage fuses and some interesting designs 
in the way of switch pillars and instrument fittings, besides 
several wiring diagrams and section drawings of standard switch- 
board designs showing the extreme simplicity of modern high - 
tension switchgear. 


WESTRUMITE Patents.—We have received an illustrated 
catalogue of the 1905 improvements in Westrumite patents, 
giving details of Westrumite No. 1, reliable road preserver, 
dust layer, and disinfectant; Westrumite No. 2, Westrumite 
asphalt (new patent of great value), a cheap and easily applied 
durable asphalt road surface. The manufacturers and sole 
vendors are Hope and Sons, 22. Billiter-street, London, E.C., 
with works at Hope's Wharf, Milwall, London, E.; Oak-lane 
Chemical Works, Limehouse, London, E.; Westrumite Works, 
West Side, Tilbury Docks, Essex; and at Leicester. Since the 
actions of Hope and Sons v. Westrumite, Limited," and 
'* Westrumite, Limited, v. Hope and Sons” were decided by 
the Chancery Division of the Sapreme Court in favour of 
Westrumite, Limited, Messrs. Hope and Sons bave acquired 
the right to be manufacturers and sole vendors of Westrumite 
in the United Kingdom. Instructions for use and details with 
regard to Pynerzone blocks accompany the catalogue. "These 
blooks contain an extract of Norwegian pine, eucalyptus, and 
thymol in concentrated form, and are useful for disinfecting 
roads, manholes, sewers, etc. 
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COMPANIES’ MEETINGS AND REPORTS. 


CITY OF BIRMINGHAM TRAMWAYS. 


The ger e-al meeting of this Company was held last week, Mr. 
Emile Garcke presiding. 

The report showed a disposable balance of £60,321, after providing 
for interest on debenturee, dividend on preference sbares to Dec. 51, 
aud interim dividend of 5 per oent. on the ordinary sbares for the 
half-year er dad June 20, 1904, the net profit being larger hy about 
£3,000 than in the preceding year. The Company carried 54,000,000 
of passengers, as against 50 000,000. Thie balance of £54,000 was 
propoted to be carried to tho reserve fund, which now stands at olc se 
upoa £300 0C0. Arjavgements have been made for working jointly 
the various tramways belonging to their Company and to the Birm- 
ingham and Midland Tramways Company, the Wolverhamp'on and 
D strict Tramways Company, the Dudley and Stourbridge Electric 
Traction Company, and the Staffordshire Tramways Company. These 
companies have sgreed to constitute a joint committee, composed of 
all the directors of the companies concerned. The committee have 
been working since July 1 last, and for the six months they had been 
able to effect a reduction in the expenses of about £4,009, 


The OHAIEMAN stated that with regard to their relations with the | 


city of Birmingham, an agreement had been effected with the Cor. 
nr for the sale of the Company's lines within the district of 

aleall Heath, and the Corporation had sgreed to purchase the Kyotts 
Lake depó.. The Oompany had also consented to the Corporation 
equipping the horte and steam lines with electric tration during the 
priod of the Company's lease. That was to say, the C. mpany was 
facilitating the Corporation in their endeavour to electrify the steam 
lines at the earliest possible date, and, instead of puttiog the Oor- 
poration to the difficulty of waiting until the leases had expired before 
they were able to enter upon the work of reconstruction, the Oompany 
proposed to give them all necessary facilities to enable them to com- 
mence the work cf recor struction forthwith. As part of this arrange- 
ment the Oorporation had given the Oompany some relief from the 
heavy charges for pe: manent way repairs during the remaining part of 
the lease, One of the greatest difficulties in the way of the Corporation 
was that the tramways of Birmingham radiated into outeide districts 
whose tramways could not for many years come under the control of 
the Oorporation. In order, therefore, that the public might not be 
iaconvenienced by the changing of cars at the boundaries, the Company 
and the Oorporation were arranging an agreement for mutual running 
powers. Oa the subject of motor 'busss the directors we:e clearly of 
opiaion that the motor omnibuses were not able to compete with 
electrical or cable tramways, or even with well-designed steam tram- 
ways. Motor bu see, however, were probably preferrable to animal 
traction, but were not yet sufficiently perfected to enable the directors 
to say that the whole of their horse omnibuees could be superseded by 
motor omnibuses. The heavy cost of repair to motor omnibuses and 
the need for very frequent adjastment of machinery rendered the 
maintenance of a large service very uncertain ; but experiments were 
being made iu view of poesibilities. 

The report was adoptel. 

Replying to questions, the CHAIRMAN reminded the audience that 
only some of the leases expired in 1906, and the leases of the cible 
line and electric line in Bristol-road continued till 1911. In addition, 
the Company owned several lines outside the city, consequently there 
was no question of the Company expiring. A large part of their 
income would disappear, but the cable and the Bristol-road electric 
line were practically their beet lines, so that their position would not 
be very seriously modified in 1906, Spesking generally, the directors 
hoped and believed that the whole of the cspital of the Compavy 
would become liquid, either by reason of the realisstion of properties 
which would not be required after the lsases had expired or by the 
accumulation of eurplus profite. Both these factors would, in the 
course of time, the directors hoped, make up the capital ot the 
Company. 


PRIMITIVA GAS AND ELECTRIC. 


The annual general meeting of the Primitiva Gas and Electric 
Lighting Oompany cf Buenos Ayres, Limited, was held last week, Mr. 
H. E. Jones presiding. | 

Iu moving the adoption of the report and accounte, the CHAIRMAN 
ssid that the reenlie of the past year's working had enabled the 
directors to recommend a divide ad on the ordivary eba es of 6 per 
cent, per anunum, an iicrease of 1 per cent. on the previous yeirs 
d.vidend. The 1 Create of 4j per cent. in tLe sales of the Compiny's 
gs during the year might noc appear to be very large, bat it w s a 
taic inorea:e when compared with tke reeults of other gis companier, 
which generally showed very small increases, This was due to the 
great saving eff.cted in the consumption of gas by the introdu ‘tion of 
the Welsbach burners and mantles. There was, however, a consider- 
able demand for gis cookers and stov s, and in this direction they 
looked to the present prosperity of the Company being maintained ia 
the future, 

The report aud accounts were unanimcusly adopted. 


WEST COAST OF AMERICA TELEGRAPH. 


Sir JouN DiNIsoN.P£NDEB, presiding st the meeting of the West 
Oosst of America Telegraph Company on Tuesday, stated the increase 
of receipts from £35,707 to £12,557 was largely due to the intro- 
ducti n of recorder instruments in the place of mirror instruments. 
The transfer had cost £1,111, and he expected they would hive to 
spend another £200 before that expenditure was completed. Wages 
had increased £390, and the enlargiog of the buildings at [yuique-had 
cost £260. Maintenance of cable and land lines represented £3,203, 


as compared with £12,155 in 1903. Ioterest on debts was £6,000. 
and on income bonds £800, leaving a balance of £7,419. The total 


at the disposal of the directors was £8,516, which would be dispotei 


of as tollows: £6,000 would be placed to reserve (maxing that fund 
£10,185), £1,750 to ship reserve (bringing that fund up to £24,000), 
and £766 would be carried to next year's account, 

The report was carried. 


BATH ELECTRIC TRAMS. 


Tke second ordinary general meeting of this Company was held on 
the 26th ult., Sir Vincant Osillard pres ding. Particulars of the report 
gi oid: in our | ust week’s issue. 

he CHAIRMAN, in moving its adop'ion, reviewed the progress of 
the undertakirg. and predicted a good result from the Midland 
Bridge route, now in course of construction, and the Newton St. Loe 
exteneion, which has been sanctioned by the Board of Trade. A system 
of motor 'buses is to be adopted to provide feeders for the trame. 

The report was cartied unanimously, and Mr. A. A. Campbell 
Swinton, the retiring director, re-elected. 


RAND CENTRAL ELECTRIC WORKS. 


T. e annual meeting of this Company was held at Winchester House 
last week, Sir C. Rivers Wilson presiding. Particulara of the report 
ap pared in our last week's issue. 

The CHAIRMAN stated that a great scheme was in progress for tke 
formation of a supp'y of water on the Rand, and when this was carricd 
into force they would be able to obtain their water much cheaper than 
at Present. In view of mining activity on the Rand, and theiuc-essirg 
opportunities of the supply by the Company of electric energy, the 
prospects were very encouraging, and the direstors had great confiderce 
in the future, 

The report was adopted. 


BROCKIE-PELL ARC LAMP. 


The report for 1904 stated that the sum of £496 had been writin 
off for depreciation of pune, machinery, and tools, and a farther 
amount of £148 expended on new patterns during the year has been 
charged to revenue acoount. This left a debit balance of £1,864 on 
profit and loss account, as against the £2,023 shown in the last acoount 
for the 18 months ended Deo, 31, 1903. Despite this result, chi fly 
attributable to the continued depression of trade and competition, the 
directors considered that the Company's business is now in a mach 
more promising condition than it was at this time last year. 

At the fifth ordinary general meeting held on Tuesday, Mr. H. W. 
MAYNARD, who presided, firat explaiaed the position as regards tle 
directorate. Sir F. Dixon-Hartland and Lord Suffield retired, and 
Mr. W. Nicolson and Mr. R. Warner succeeded them, but the former 
gentleman recently died. With regard to the manulacta'iag work «f 
the Compiny, he thought there was no doub* that they had been led 
into taking up one or two lamps that did not come up to anticipations 
A considerable change had to be made in them, and that change had 
been brought about by Mr. Brockie, who had produced the B. E. lamp, 
on which he (the chairman) did not hesitate to say the future 
prosperity of the Oompany largely depended. One firm had 
101 times repeated their original order for that particular limp, 
which had earned golden opinions for its economic qualities. He hed 
been asked whether the direotors had any fear of the flame lamp, and 
Le wculd like to mention that Mr. Brockie had in his mind a flime 
lamp which he (the chairman) thought would equal anything on tte 
market, Good results were also expeoted from the Twin lamp. They 
had good travellers in London, and excellent agencies in Birminghan, 
Maachester, Newoastle, and Dublin, but it was desirable to spena 
more money on advertising ae soon as finances permitted. The sales 
of the past year showed a larger number of orders, and something like 
4 per cent. higher gross profits than the previous year. Great efforts 
are being made to dispose of the Company's heavily-rente 1 premises, 
and with the new lamps, the increasing business in London and in the 
arc trade generally, with the price at which the Oompany can manc- 
facture lampe, and with strong hopes of an incroase of trade, he was 
confident of the future and anticipated a very different sta'e of things 
afier another year's working. 

The report was adopted. 


BRUSH ELECTRICAL ENGINEERING. 


The report for 1904 shows a gross profit of £71,280. General 
charges, maintenance, interest on debenture stock, and £6,600 osrried 
to depreciation reserve fund absorb £43,2C0, leaving a balance of net 
profit of £28 080. The directors recommend a dividend at the rate of 
6 per cent. per annum on preference shares for the year, placing £7,000 
to general reserve fund, and carrying £5,080 forward. The deprecia- 
tion reserve fund will then stand at £45,107 and the general rexrve 
fund at £16,450, The sum of £11,508 has been expended on 
additions to plant and buildings during the year. A considerable 
proportion of this amount ie in respect of a complete plant for 
rendering wood non-in flammable or fire-resisting, for which a consider- 
able demand has arisen for rolling.stook and other purposes. The 
Company is engaged upon an important electric supply aud tramways 
undertsking at Bombay, on which the eum of £67,731 had been 
«xpended at the end of the year, principally upon account of the 
construction of the electric supply works, Arrangements are in pro- 
gress, which it is expected will shortly be completed, for the formation 
of a separate company to deal with this underteking, which will 
secure for the Company important contracte, The gensral reserve 
account has been reduced by £11,050, representing ths book valae of 
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the s‘ock of Universal engines. It is proposed, on the other hand, that 
the sam of £7,000 shall be added out of profite. The Universal engines 
have not been satisfactory in some sizes, and, their manufacture having 
been entirely discontinued, ths directors have thought it pradent to 
write cff in full the book value of those remaining on hand. The 
output from the works shows a considerable increase over that 
for the previous year, and the volume of orders is well maintained, 
Competition, however, continues to be severe, and the net profits have 
copa quently not increased in proportion to the turnover. Marked 
progress has been mede during the year at Falcon Works in developing 
new manufactures and in improving existing designs. This work has 
involved considerable expenditure oa drawings, patterns, experimente, 
etc., the whole of which hss been charged agsinst revenue, The 
demand which has arisen for motor omnibuses has for some time 
past engiged the attenticn of the direotors. The Company has 
already built examples of theee vehicles, and arrar gements are now 
being made whereby the interests of the Company will receive suitab'e 
attentioa in connection with this importint development. 


AUCKLAND ELECTRIC TRAMWAYS. 


The seventh ordina: y general meeting of this Company was held on 
Monday. Mr. O. G. Tegetmeier presiding. Particulars of the report 
appeared in our last week's issue. 

he CHAIRMAN announced that the traffic receipts for the first three 
months of the current ye ir were £35,000 in excess of the receipts for 
the corresponding period of last year, and the directors were jastified 
iu anticipatirg that at the end of the 12 months they would have a 
still more satisfactory report to present than they had now the pleasure 
of laying befo:e the shareholders, 

The report was adopted. 


— 


ORIENTAL TELEPHONE AND ELECTRIC. 


The eleventh ordinary general meeting of this Oompany was held at 
the Great K stern Hotel, Sir A. Oclvin presiding. 

The CHAIRMAN stated that the work of underground cabling at 
several of the atatione was proceeding, and that the expenditure would 
probably necessitite a fresh issue, for which the shareholders would 
have the first opportunity of sub:cribiag. The Telephone Company of 
Ezypt, in which this Company is largely interested, continues to mske 
good progress, 

The report was unanimously adopted. 


NEW COMPANIES REGISTERED. 


British Electrical Device Company, Limited,—Capital, £500. 
Ohject: to oarry on the business of manufacturers of and dealers in 
electric, hydraulic, pneumatic, and steam engines, dynamos, ewitch- 
boards, switches, pumps, motors; boilers, batteries, cables, wires, 
telegraph or telephone instraments, etc. 

Gobron Brillie British Motor Company, Limited, Capital, 
£30,000. Od ject: to acquire the business of a manufacturer of and 
dealer in motorcars carried on by J. Stenbury, to adopt an agree- 
ment with the Share and Finance Contract Company, Limited, and to 
carry on the business of manufaoturere and sellers of motoroars, 
carriage3, and other vehicles. 

Barbades Light Railway, Limited. Capital, £20,000. Object: 
to acquire the whole or part of the railways, properties, and under- 
takings now or lately belonging to the Bridgetowa and St. Audrew's 
Railway, Limited, power being taken, in particular, to acquire the 
benefit of an option or contract of purchase vested in O. J. P. Cave or 
G. F. Burn referring thereto, and to carry on the business of light 
1ailway owners, suppliers of electricity for power or otherwise, rolling. 
stock manufacturers, builders, contractore, carriors, etc. Registered 
office: 9, Great George-strcet, Westminster, 

National Electrical Manufacturers’ Association (Iacor- 
porated).— With 600 members, each liabie for not more than £1 in 
the event of winding up. Otject: to take over tho property of the 
unircorporated association known as the National Electrical Manu- 
facturers' Association, and to promote and protect the interes's of 
electrical manufacturers and others dealing in or supplying electrical 
goods in the United Kingdom. The word limited is omitted from the 
title by license of the Bcard of Trade. The management ie vested in 
& committee, the first members of which are H. Bevie, T. J. Grainger, 
P. A. Lundberg, F. H. Nalder, O. 8, Northcote, H. Oppenheimer, 8. 
Paterson, and W. Smith. Registered office: 5, Ridler-place, Holland- 
street, Blackfriars, S. E. 


PERSONAL. 


Mr. Érnest Moore, of Sheffield, has been appointed, out of 125 appli- 
cants, as chief clerk in the Halifax Corporation tramway offices. 

The Belfast Electricity Committee have appointed as station 
superintendent, at a ealary of £4 per weak, Mr. Moore, who is assistant 
mapsger of the similar department in Manchester. 

The Swindon Town Council have abolished the post of shift engineer 
at the power station, and have appointed the present shift engineer, 
Mr, F. V. Jordan, station engineer at a salary of £104 per annum. 

The Derby Town Council have increased the salary of the electrical 
engineer, Mr. T. P. Wilmshurst, from £500 to £550 per ennum, as 
ion Msy 1, 1905, and from £550 to £600 per annum, as from May 1, 
1906. 

We are informed that Mr, Arnold B. Gridley, having accepted an 


important position on the staff of the Newoastle-upon-Tyne Electric 
Supply Company, Limited, has severed his connection with the British 
Electric Traction Company, Limited, with whom he has been for the 
passt four years as secre of some of its associated electric supply 
and traction companies. On Friday last Mr. Gridley was nud 
with a canteen of plate and dest by some of the directors and steff. 
The presentation was made by Mr. Garcke, the mansging director of 
the British Electric Traction Oompany, Limited. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Edinburgh.—The Corporation invite tenders for water-tube boilers. 
Tei d-re by May 8. 

Tonbridge —The Urban Distiiot Council require tenders for cables, 
Tenders by May 29. 

Islington. — The Borough Council require tenders for coal-con- 
veyors, eto, Tenders by May 24. 

Dublin.—The Port and Docks Board invite tenders for an electric 
go: erating station. Tenders by May 16. 

Cataquozes (Spain) — The local light and power company 
require tence-s for electrical plant. Tenders by July 1. 

Jobannesburg.—The time for sending in tenders for this contract 
(particulars of which appeared in former issues) is May 8 (London). 

Rosario (Argentine). —The Government require tenders for con- 
stiuction and working of an electric tramway. ‘Tenders by June 30. 

Bury (Lanos.).—The Guudians invite tenders for electrical 
iostallation at the union workhouse, Tendera by 10 a.m. on May 8. 

Cork.—The Klestrio Tramways and Lighting Company, Limited, 
invite tenders for the year's supply of electrical fittings. See adver- 
tieement, 

Paris,—Tho Colonial Office, 4 bie, Rae Jean-Nicot, require tenders 
for the aupply of lamps and lighting accessories for three years. 
Tenders by May 23. 

Cheltenham.— The Corporation invite tenders for the supply of aro 
lamp cal bons for the year ending March 31, 1906. Tendera by May 17. 
S se advertisement. 

Leith. —The Corporation invite tenders for coal elevating and con- 
veying plant and boiler-house auxiliary plant. Tenders by May 17. 
Bes advertisement. 

Cork.—The Cork Electric Tramwaye and Lighting Compeny, 
Limited, invite tenders for the supply of white wood casing and 
capping. See advertisement, 

Dartford.—The Urban District Council iuvite tenders for the 
supply and erection of varioas plant. Tenders by May 24. Fall par- 
ticulars in advertisement columns. 

Liria.— The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Dax (Province of Landes, France).—The Municipality require 
tenders for their concession to erect and work electric lighting for 
35 years, Tenders to the Mayor by May 14. 

French West Africa.—The Governor-General of French West 
Africa, at Dakar, requires tenders for the erection and equipment of 
a contral station at that place. Tenders by May 15. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (3s, Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

Kettering.—The Urban District Oouncil invite tenders for the 
supply, delivery, and erection of Nernst lampe, poets, eto, for street- 
lighting withiu their diet;iot. Tenders by May 29. See advertise- 
ment. 

Antwerp.—Tenders will shortly be invited by the Belgian State 
Railways for the installation of eleotr'c light in their local railway 
station. Specification No, 619 may be obtained from the Government 
Railways Office, Brussels. 

Paisley.—The Gas Corporation invite tenders for the following 
plant: (Contract 5) electric power generating plant, consisticg of 
gas- engines and dynamos; (Contract 6) elevated electric coke con- 
veyors, electric screening plant, coke storage hoppers, eto. Tenders 
by May 13. 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

London, —The London Oounty Council invite tenders for the supply, 
erection at its generating station, East Greenwich, S. E., and main- 
tenance for a period of 10 years, of a battery of 280 accumulator celle 
having capacities of 615 smpere-hours at a three-hour discharge rate 
and of 400 ampere-hours at a one-hour discharge rate. Tenders by 
May 16. See advertisoment in last issue. 

Irvine (Scotland),—Tbe Corporation invite tenders for the supply 
and erection of the following plant: (Contract 1) buildings ; (Oon tract 2) 
power-house plant—(Section A) suction gas plant, gas.engines, and 
g:rerators; (B) talancers and boosters; (O) battery of acsumulators ; 
(D) switch board; (E) crane; (Oontract 3) maine—(Nection A) cables, 
eles etc.; (B) converting street lamps; (O) meters, Tenders by 

ay 16. 

London, N.—Tenders are invited for the road work, platelaying, 
and paving, etc., required for the conetruction for electrical traction on 
the overhead trolley system of the short length, equivalent to about 
three-fourths of a mile of single track, of authorised tramway in 
Archway-road, Highgate, between the Archway Tavern and the 
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Higbgate Archway, in the metropolitan borough of Islington, for the 
London County Council. Tenders by May 8. E 

London, S. E.— The London County Council invite tanders for the 
road work and platel;ying required for the construction, for electrical 
traction on the conduit system, of certain authorised tramways in 
Blackwall-lane, Eist Greenwich, and from New Oroes to Lewisham, 
and for the reconstruction, for the same system of electrical traction, 
ofa portion of the existiog horse tramways in Woolwich-road, and 
from Lewisham to Oatford. Tenders by 10 a.m, on May 23. 

Heywood.— The Council invite tenders for (A) Lancashire boiler, 
feed jump. hot - well, two water-filters, steam feed and blow-off pipes; 
(B) two 200-kw. steam dynamos, condenser, air and circulatiog pump, 
hot-well pump, water-oooling tower, exhaust and circulating pipes, oil 
separater and pumps; (O) trac:ion switchboard, extensions to lighting 
board, cable connections, etc. ; (D) traction feeders, telephone and 
test wirte, switch pillars, Tenders by May 17. See advertisement, 


RESULTS OF TENDERS. 


Belfast. The Council have accepted the tender of Oourtenay and 
Oo., at £6,281. 143, 5d., for the erestion of the pump-house in con- 
nection with the generating station. 


Belfast.—It is proposed to order 30 tramway cars from the Brush 
Oomp wy, and, in addition to convert 25 of the best horse oars into 
electris cars at a ost of £55) for each oar. 

Metropolitan Asylums Board.—The tender of J. W. Gray and 
Son, of 115, Leadenhall-street, E.O., at £670, for the installation of 
eleotrio fire-alarms and teleph nee at the Gore Farm Upper Hospital, 
has been accepted. 


Generaters.—Johnson and Phillips, Electric Light and Power 
Works, Old Charlton, report recent orders for 400-kw. traction 
generator and switchboard extension for the Barking Urban District 
Council, and 160-kw. and 50-kw. gsneratora for dye works. 


Middlesex Tramways.—The Light Railways and Tramways Com- 
mittee have given the work connected with the tramways from Tally 
Ho! Oorner to Woodberry-grove, Ballards-lane, Finchley, and the 
extension of the tramways frem the Edgware-road, Cricklewood, to 
the Metropolitan Railway Station, Willesden, to C. Ford, oontractor, 
and Disk, Kerr, and Oo., Limited, contractors, respectively. The 
work, which consists cf double tracks, wood paved, is to be carried 
out under schedules and prices, to the satiefaction of Mr. H. T. 
Wakelam, M. I. O. E., the county engineer. 


Aston Manor.—The Oorporation have received the followiog 
tenders for tramway œ nitruction : 


Gd. Trentham (acespted) . . . . 251,236 3 9 
Dick, Korr, and Oo, Limited . 2. . 51849 1 10 
G: LAW MEE AV "7 6 
J. G. White and Co 2 e 2 52,557 15 9 
Underwood and Bro I EENE 63,387 6 
Griffiths and Co., Limited 2 54,075 9 6 
Graham and Soũ—ñ8 eee ene MET . 54,1162 0 0 
Krauss and Son... %%% sens PME - 66,552 5 0 
J. White, d cca T, ... 69,112 7 7 
G. Holloway . eme — —M 601,572 5 0 
Blackwell and Co, Limited ............ 61,785 12 0 


The prices represent the net smount of tender after deducting the 
value of old materials. 


Erith (Ként)—The Urban District Council have received the 
following tenders for the wiring of their car depd: and workshops: 


W. Dickinson and Oo., Highfield, Bexleyheath (accepted) £200 15 6 
J. E. Collum aad Co., Ipswich |............................... 206 15 6 
A. H. Marshall aud Oo., Lsytonstone ................. 215 10 0 
Owens Ironmongery Stores, Limited, E-ith ................ . 22118 6 
Oross and Cross, Walsall .....................- —€——— MÀ 229 6 0 
Barlow and Young, London-atreet, E. O.. ees. 300 0 0 
J. T. Jai vis and Bons, E-ith.................... ———— Á— 507 0 0 
Pr. vate Wir! and Telephone Installation Company, 

Wescminster, S. W. . eee eee e 4 eee — 329 18 0 
Lancashire Electrical Engineering Company, Ashton - 

under - Lyne . . . ee... 350 0 0 
D. Halott and Oo., High Holborn, W. CO... „ 331 10 6 
W. Parker, Gillingham ............... . 2 . —— 350 0 0 
8. E. Haward and Oo., Limited, Tunbridge Wells 361 4 0 
W. H. McKone and Oo., Beraers. street, W... oso 3562 14 0 
Dudley Electrical Company, Dadley ................... — M 465 0 0 
Star Electrical Engineering Company, Bridgwater ... ..... 389 17 0 
Beam Company, Barbican, E.O. ............. T . 458 0 0 


Dublin.—The Corporation have received the following tenders for 
supply and erection of two electric motors : 
Aston Broe., Limited, Dublin (Lahmeyer Electrical 


Qompiny) . e e 6 b cee „ £172 8 0 
Vickers, Sone, and Maxim lh ꝶ˙ꝛ d . mene 178 0 0 
Bruce Peebles and Oo U[IL[ .. . . . . 18 0 0 
British Westinghouse Electrical and Manufacturing 

Company, Limited ....5. oce eem re iion nnb ene orn oao 196 0 0 
Johnson and Phillipe ... —............. . 197 10 0 
Electric Oonstruction Company, Limited ... 198 0 0 

` Wm. Ooats and Son, Limited (General Electric Company, 

(1900) Limited) JJ ͤ EEE A 310 0 0 
General Electric Oompany, Limited  ......................—.... 222 10 0 
Industrial Engineering Company................... 1 235 6 0 
Brush Electrical Engineering Company .............-........ 236 5 0 
Aston Bros., Limited (Lahmeyer Electrical Company 

and Orlrev Gear) e 2 . . 235 18 0 
Lancashire Dynamo Company ....... ex eeu uas — Ó— . 2400 0 
Britieb Thomson-Houston Compan . eee 270 5 O 
Maschinenfabrik Oerlikon... . . S seduta PvE 216 10 0 

9?99 090099546 sehi 0 


Oerlikon (withdrawn) Rnd Ont Aj CADO SO 000000 *00 
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Derby.—The Town Council have accepted the following tenders: 
St. Helens Cable Company, feeder cable £860. 17s. 1d., distributing 
bitumen cable £438. 12s. 6d.; 8. R. Turner and Co., lathe 
£38. Os. 6d., pillar drilling machine £34, Ze. 6d. ; O. A. Parsons 
and Oo., steam turbine, £3,950; British Thomson-Houston Com- 
pany, switchboard extension, £287. 

Nuneaton.—The following tendere have been rcaived for supply 
and delivery of cables and joint-boxee, for the Electricity Committee : 


Vulcanised-bitumen cables. 
W. F. Dennis and Co . £641 15 6 
St. Helens Oable Company ............ — a € 838 10 4 
Oallender’s Oable Company ..... —....—....... - . 843 0 0 
British Insulated and Helsby Cables .........................-. 904 8 10 
W. T. Glover and Coo eee eme . 921 6 0 
Electrical Oompany, Limited ᷣ——— . . . 2 776 10 10 
Paper cables. 
W. F. Dennis and Go. aot trm ha i p Ey sess 716 3 7 
St. Helens Cable Comp anne ee ee... 910 10 0 
Oallender's Cable Company 0 ——  À . 843 0 0 
British Insulated and Helsby Cables ....... e — 85913 7 
W. T. Glover and (o CC 869 13 2 
Electrical Oompany, Limited ......................... 22 785 6 8 
Johnson and Phillipe e . 81019 7 
W. T. Healey’s Telegraph Works Company ................-. 895 12 10 
S:emens Bros, and Oo. ....... ee 22 869 0. 0 
Western Electric Company | ............. . rem 781 5 0 
Ellis and Ward (simplified solid system)  ................... . 912 9 9 
Joint-boxes. 
W. F. Dennis and Coo e eren = 134 5 0 
St. Helens Cable Company ................- . o . 690 0 
Callender’s Cable rp %% ͤ Qu Tea TU id cla b . 66 1 0 
British Iasulated and Helsby Oables s soss - 720 0 
W. T. Glover and (o. 4 . ẽ . 76 14 0 
Electrical Company, Limited ....................... ... . . 79 10 0 
5 P 199 5 VV TU z H 8 
. T. Henle y's Te orks Company ................-. 
Siemens Brog. and 06. : V E e -... 7214 0 
Western Electric Oompany  .....................-. desc ees de sci dts 88 0 0 
e . bre e ci E rar S HANE 63 14 0 
Rumney and Rumney* 77 . . ~ 488 6 
Oable Accessories Company .....................eeermm one 56 3 0 


* Tenders under consideration and likely to be accepted. 
.—The Electricity Oommittee have received the following 
tenders for a 300-kw. set : 
T. Parker, Limited, Wolverbampton (Allen) .. . . ... £1,718 


Ditto (Brox ett) — — . Ss. 1,444 
Electric Construction Company, Wolverhampton (Allen) ...... 1,840 
Ditto (Browett) ....—.n..ccccssncscsceees 2 — — 0 
International Electrical Eog neering Oompany (Allen) ......... 1,740 
Ditto (Browett) ................ eere emen . e. 1,972 
J. Howden and Co., Glasgow (Parker-Howden)........ 3 1.706 
Ditto (Orompton- Howd en) q TEE 1,874 
Armstrong, Whitworth, and Oo, (Allen)........... — ... 2,006 
J. H. Holmes and Co. (Allen 2 22e 2 2 060 
Ditto (Bellies) ))) ——— ——— 2,580 


Phenix Dynamo Manufacturing Company, Bradford (Allen)... 1,696 


Ditto (Brow ett). cc. codices dece eror vk nne 04 virisi Ee e sees ... 1.480 
Browett, Lindley, and Co. (Mather and Platt-Browett) ......... 1,474 
Ditto (Parker-Browett) ) . 2 . . 1,495 
British Westinghouse Company (Allen ) „„ -AukOn 
Ditto (Parker-Bro wett oes ve 1,598 
Mather and Platt (Allen)). . e. 1,725 
Ditto (Parker -Bro wett . 2 — 1,430 
J. and E. Wood, Bolton (Wood) 2 . 3, 125 
Greenwood and Batley, Limited (Allen ). — 1,786 
e . Cor VER NUR m ee aoa .. 1,640 
Lancashire Dynamo and Motor Company (Allen) TPT 1,879 
Ditto (Browett) .......... eese e . . ẽ . ... 1,551 
Dick, Kerr, and Co. (Allen) .......... CCC wee 1,961 
Davey. Paxman, and Co. (Davey Paxman) ) . e 1,936 
British Electric Plant Company, Alioa, N. B. (Allen). ...... 1,897 
Ditto Bro ret: 1029 
Siemens Bros. and Oo. (Allen )) . rn 1.780 
Dittes rd ⁵⁵̃ 1 720 
British Thomson - Houston Company (Allen)) .. 1,965 
Ditto rost. 8 1.681 
Bruce Peebles and Oo. (Allen . ã — 1,822 
Ditto See xĩéö—2 . 1,540 
J. Musgrave and Sons (Musgrave) ............. . 2. 1,997 
J. Fowler and Oo., Leeds (Allen) 2 1.778 
Des ⅛ðùA ride does sesesesoseossess wee 1,507 
Royce, Limited (Willans)........ .......... Eis vubsdaz vx Eid sv esd ous dud 2 596 
Galloways, Limited (Galloway - Ph niz). . . . 4. 1,84 
Ditto (Gslloway-Parke)............... —— M De 1.870 
Vickers, Sons, and Maxim (Allen) victi M E M RI cd 1 844 
Ditto deset slencs Sms CPUS . 1,570 
General Electric Company (Allen . . 1 868 
Ditto ( tee) sec xen Pow sede Ere ad ea aed cV 1.585 
Johnson end Phillips (Allen q . ã . e . 1,756 
Ditto (Bellise) ................... S E 2 290 
Crompton and Co. (Allen) T 4 . . ess. 1,876 
Ditto (Reset ics ceed edat ri Pu Yn a *. 1618 
Brash Electrical Eogineering Company (Brush) .................. 1.850 
Electrical Company (Allen . . . 1,844 
Ditto (Belliss) ..................... . . — e 2, 178 
Ditto (Browett) ))) e e es. 1 568 
C. A. Parsons and Oo. (Parson) e 2,128 
Indiarubber Company (Allen) . . eee 898 
Dit to (Browett) (KeK KI KE EI tee eee eee eee eee QUO 00900009 1,637 
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BUSINESS NOTES. 


TRACTION. 


Brighton.—The returns for the Corporation tramways for Easter 
week show the tekings to have exceedod those of last year by more 
than £400. | 

Gloucester,—-The revenue for the first year totals $15,815, and 
there is a net profit of £275 after making provision for special 
expenditure, 

Dalkeith.—The Town Oouncil have provisionally sgreed to give 
their consent to the Edinburgh Suburban Eleotrio Tramways 
Syndicate’s scheme. l 

City and South Londen Electric Railway Co.—This company 
announce '' great reduction in fares," also abolition of certain restric- 
tions concerning return tickets. j 

Maidstone.—The erquiry by the Light Railway Commissioners 
into the proposed line between Maidstone and Headcorn has been 
completed. The Corporation opposed. 

Spain.—The Grenada and Murcia Tramways Company have 
received the concession to construct and work the electric tramway 
from Murcia to Palma. The Malaga Tramwsys Company propose to 
construct two lines in Malaga. 

London United Tramways Co.—A start was made on Monday 
with the work of construction over Kingston Bridge in connection 
with the company’s scheme of electric tramways for linking Surrey 
with its existing Middlesex system. 

Chili.—The Government have decided to grant a concession for 
constructing and working an electric railway from Valparaiso through 
the Casablanca and Oura Oavi Valley to ciao with a branch to 
Melifilla, As usual, the material may be imported duty free. 


Bournemouth, — The Oorporation tramway socounte show an 
excellent result for the t years working. The total income 
amounted to £56,323, and the working expenses resched £33,692. 
After deducting capital charges, eto., there wae a net balance of 
£5,201. The number of passengers carried was over 10 million. 


Birkenhead.—The special committee appointed to oon ider whether 
some system could be devised whereby the ferries and tramways could 
be worked together with greater advantege to the public, has drawn u 
a report in which they recommend an experimental ‘issue of redu 
through return tickets available over the Higher mere tramway 
route and the Woodside Ferry, also certain reductions of fares. 


Swansea.—The first week's traffic on the augmented tramway 
system shows a large increase, the number of passengers carried being 
175,000, compared with 90,000 in the corresponding week of last year. 
A settlement between the Corporation aud the compavy regarlirg the 
price of current and the « verbead equipment on the Morriston section 
soome probabla. The new extensions, with the exception of the Port 
Tennant section, were opened to the public on Saturday morning. 


Metropolitan Electric Tramways, Limited.—The company 
have issued an illustrated guido to their service between Edgware and 
Oricklewood. The various beauty-spots and places of interest are 
picturesguely shown, which, with the time table attashod to the guide, 
will denbtless render the pamphlet highly popular. The Welsh 
Harp, the attractions of Hendon, and the old-fashioned town of 
Edgware are all duly depictei, and now that the long days have come 
there will doubtless be crowds of passengers anxious to explore the 
country covered by this line. 

don and Pensford Light Railway.—Great interest is being 
displayed in the endeavour to procure an order for the construction of 
the Blagdon and Pensford light railway. The work of surveying the 
proposed route is all but completed, and at a public meeting held last 
Week to support the scheme the following resolution was carried 
unanimously: ''That this meeting is of opinion that the proposed 
light railway will g-eatly conduce to the prosperity and trade develcp. 
ment of the distriot, and will greatly assist the agricultural, mining, 
and other industries, and pledges itaslf to support the proposed railway 
by «very meana in its power," 

Tramways and Light Railway Estates.—At the sixth annual 
geners] meeting of the Tramwaye and Light Railway Estates Oom- 
paoy, Mr. Emile Garoke, who presided, said that the profit wes 
somewhat less than iu former years, and was entirely due to the slack- 
ness of trade generally, and to the fact that the amount of work 
carried on by tramway companies in connection with new promotions 
and the construction of new lines had been very mach reduoed—to 
much so thst the total fees for the year only amounted to £1,100, 
instead of £1,400 for the preceding year. Expenses were practically 
the same, being £815, instead of £835 for the previous year—a 
diff-rence of £20. 

Northampton, — Notwithstanding that the electric trams have been 
running only eight months, and sundry other drawbacke, the year's 
working of the Corporation trams shows a net profis of nearly £1,000. 
The account shows fares received £16,469. 5s. 1d., and a few small 
items making the total receipts £16,869. 8s. The expenditure on 
working was £9,611. 19s, 1d., leaving a groas profit for the year of 
£7,257. 8«. 11d, Besides allowing for interest and sinking fund, the 
committee purpote allocating 100 guineas towards the preliminary 
expenses of the nndertaking and putting by £233, 6e. 8d. for reserve 
for third party risk. The Corporation and its officers are to be 
congratulated upon this excellent result. 


Nuneaton Light Railway.— The promoters of the Nuneaton light 
railway scheme have given notice of their intention to apply to the 
Board of Trade for a farther extension of time, for one year from the 
26th inst., within which to construct the works suthorised by the 
order, The Nuneaton and Qhilyery Coton Urban District Qoung{l 


have been spproiched with a view of their waiving opposition to the 
application, but so far that authority has not expreserd an opinion 
for or against. Under the original order work should have commenced 
12 monthsago. The promoters obtained an extension of one year, which 
erpires on the 6th inst., snd up to the present nothing has been done 
towards carrying out the scheme. 


Belfast —At the weekly meeting of the Tramways Committee 
some discussion took place in regerd to the harbour tramways on the 
Qeen’s Quay. The Land Mayor, se chairman of the Harbour Trust, 
explained that a deputation from that Board would wait upon the 

* committee at an early date, avd in view of this fact it was decided to 
tpone this matter also, In response to a letter received from the 
unicipel Electrical Association, it wae decided that Mr. M’Oowen 
should represent the Corporation at the meeting in June, Mr. Nanco 
repcrted that he had received the Board of e's approval to the 
portions of the lines which had been relaid, and that there were now 
173 cars ordered. He had made a re-examination of the number thet 
would be required when electric traction was started, and he found 
that they would need 220 cars. The committee will consider this 
matter. 


Kirkoaldy.—At the monthly meeting of Kirkcaldy District Com- 
mittee on Saturday plans for the Wemyss tramwiy scheme were 
submitted with informa ion in regard to the mode of construction. 
Captain Wemyss pointed out that the public roadway was very narrow 
from Bowhouse almost to Cut Wemyss, and if the trau. ways were 
once laid it would be a very expensive matter for the committee to 
have the road widened. If the committee were p'epatel to widen the 
road at present by 8ft. or oft., he would give them the necessary 
ground free of charge. He understood they had not power to borrow 
money for that purpose, but should the committee give him a mandate 
that they would repay the money in a period of abcut 30 years he 
would advance the sum required for the purpose, A committee was 
appointed to look into the whole matter, and report on the advisability 
of widening the road. 


Potterios Light Railways.—At a meeting of the H'ghw. ys Com- 
mittce of the Stoke Oorporation tbe town clerk reported that he had 
written the company requ:sting them to make arrengementa for the 
slteration of the rails to suit the altered roadway levels in Ohurch- 
street, o3casioned by the recent improvements, and that he had 
received a reply that the company could not sgree to the relaying of 
the tramway as suggested. The olerk was instructed to write the 
manager sgain on the matter. The town clerk read a letter from the 
company in reply to the Council's complaint of obstruction of the 
highway by cars, and he was instructed to sgain write the company 
upon this point also. The regulations proposed to be made by the 
Board of Trade as regards electric powe: (overhead trolley system) on 
the Potteries Light Railways, the North staffordshire Tramways, and 
the Potteries Extension Tramways were considered. The committee 
approved of these, subject to certain suggestions which the tcwa clerk 
was instructed to lay before the Board. A hackney osrriage license 
has been granted to tto tramwsy company for their motor omnibus. 
It appears that the Corporation may resort to litigation in connection 
with the alteration of levels in Ohurch street, but as it is thooght that 
the company are anxious for a concession to enable them to bring their 
loop from Wolfe-street to the Monument more on the level, a com- 
promise may be arranged. 


Halifax —An elaborate statement has been prepared by the tramway 
officials, showing the receipts for Esster, 1905, and the corresponding 
rosults for 1904. A special point is rightly made of the weather, this 
bei: g a highly important f«o:or in the success of holiday traff: On 
Gocd Friday tbe receipts amounted to £192. 12:, ctmpared with 
£174. 2s. 83. on the same day last year, when the weather was showery, 
Satu day brought in £440. 19s. 3d., against £388. 6s. 4d. on the 
corresponding Saturdsy of 190%, which was a wet day. Sinday's 
tekipge also showed an inorease—viz.,, £156. lCs. ld., in p'ace of 
£130. 5s. 5d. a year ago. Fine is placed opposite Easter Monday 
and Tuesday both in 1904 and 1905, with the single quel fication of 
“windy” for last Monday. The totale show an savanoe, for on 
Monday £549. 10s, was netted, against £458. 7s. 11d. liet Jaar, and 
on Tuesday £498. 3e. 2d. was received, which is considerably more 
than the £342. 12s. 7d. registered before. Adding these tums together, 
it is found that with an extended milesge the trams brought in 
£1,837. 7s. 6d. thie year, against £1,493. 14s. 111. last year, but 
of this increase £343. 123. 7d. must be put to the credit of the new 
Hove Edge to Brighouse, Bailiffe Bridge, and Triangle routes. A line 
from tbe borough boundary at the Calder «n1 Hobble Ian to the 
Stainland and Saddleworth-road, West Vale, is to te construc'el with 
double lines at a cost of £7,291. 15s, A long discussion took place on 
a resolution meved by Alderman Hey, chairman of the Tramwa 
Committee, authori ing the parchase of two motor 'Luses at £950 , 
as soon as the Oorporation is authorised to run such butes. It was 
stated that the buses would be used for the Wainstall district, The 
resolution was paesed by 21 votes to 18. 


New York.—The Rapid Transit Commission has adopted the 
recommendations made by the Brooklyn Rapid Transit Comp iny for 
tunnel routes and the application of the Iute.b»roogh Rapid Transit 
Company for two addition sl tracke on the Scoond-avenue elevated line. 
The suggestions made to the Rapid Transit Commission by the 
Brooklyn Rapid Transit Oompauy regerdigg routes for the Brooklyn 
extension were all adopted at a meeting of the commission on Tuesday, 
at which the new routes were incorporated into the propoted system. 
The offer of the New York City Company to bid for new routes was only 
tor lines in Manhattan and the Bronx. The proposed improvements on 
the Second-avenue Elevated by the Iaterborough Company. in general 
terms, consist of 1 two overhead tracks in the Bronx district, from 
One Hundred and Fiftieth.street to the Harlem River, addiog two 
overhead tracke to the bridge across the Harlem River, and oon. 
tinuing auch overhead track to One Hundred apd Twenty-seoond. 
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street, where they will reach the present grade of the elevated 
structure, From One Hundred and Twenty-second-street South to 
Firet-svenue and Third.street there will be four tracke at the present 
grade of the Manhattan Railway, At First-avonue and Third-street it 
is proposed that the centre tracks, to be used for express purposes, 
shall descend and enter a tunnel which is to be placed in private 
property to terminate at West and Ohambers streets in a loop. Astion 
on this proposition was [ridi age by the Board. An alliance is 
aunounced between New York City railway interests and the New 
York, New Haven, and Hartford Railroad concerning mutusl use of 
the former's proposed subways. The plan includes the trausfer of 
passengers from New Haven trains at Willis-avenue so that they can* 
take the New York City Company’s eubway, and thus run into the 
heart of the city with the privilege of transferring ta any-of the 
surface lines of the New York City Compsny —Etectrical World (N. F.). 


Heywood.—Terms have now been agreed by committees of the 
Bury and Rochdale Corporations with Heywood, subje:t to con. 
firmation by their Councils, for the running of electric trame between 
these towns. These terms read as follows: (1) Heywocd to construct 
and maintain the track, to electrically equip, and to supply current. 
(2) Bury and Rochdale to furnish cars and staff sufficient to give a 
querter hour's service or as may be mutually agreed upon. (3) Receipts 
earned unon the section within the borough of Heywood to be handed 
over to Heywood quarterly. Heywood to pay quarterly 449. per car 
mile run on the section. (4) Bury and Rochdale to repair and 
maintain in good working condition the overhead equipment. The 
equipment to be approved and passed by the electrical engi- 
neers for Bury and Rochdale, Feeder cables excepted from this 
clause, (5) The number of oars required to work the whole of the 
Heywood system will be six; to work the portion from Heap Bridg» 
to Heywood Parish Ohurch four; and Rochdale boundary to Hey wood 
Parish Ohurch two cars. (6) These six care shall at the end of the 
tenancy be taken over by Heywood, together with the unpaid 
debt upon such cars. (7) During the tenancy Heywood ehall 
pay interest and einking fund upon the whole of the cars on 
the whole mn worked and owned by Bury and Rochdale 
proportionately to the car miles 1un upon the Heywood 
section. Bury and Rochdale to repair and maintain the 
cars during the tenancy. (8) Heywood to psy rates and taxes on the 
portion of the undertaking within the borough of Heywood. (9) The 
tenancy to be for three years certain, subject to six months’ notice on 
either side. (10) Any matters in dispute during the tenancy and 
which the parties to this agreement may be unable to mutually settle 
shall be referred to an independent tramways manager to be appointed 
by the president of the Municipal Tramways Association, whose decision 
shall be final, 

Leeds, —The Tramways Committee met on Monday for the purposs 
of considering a statement prepared by the tramways manager (Mr. 
Hamilton) as to therevenue and operating expenses for the year ended 
March 25 (of which we have already given an outline) The total 
revenue for the year was £298,233. 7&. bd., which worked out at 
10:151. per car mile run, as compared with £280 562. 16s. 3d., or 
11:054. per car mile run in the preceding year. The mileage run was 
7,044 858, as compared with 6,091,407 in the previons year, this 
increase of some 16 per cent probably accounting to a considerable 
extent for the reduction in the earnings per car mile. Notwithstanding 
the increase in the mileage, the tots] expentes for traffic only amounted 
to £83,005. 12e. 2d., as compared with £79,859. 11s. ld. in the 
preceding year, an increase of 4 per cent. only. The oost per 
car mile, owing to improved trsffio arrangemente, has been 
reduced from 53 16d. to 2 82d., which represents a saving in 
working expenses of over £9,000. General expenees, repaire, aud 
maintenance were about the same as last year, exo p: that there 
was an increased expenditure in respect of the permanent way of over 
£8,000. The total working expentes were £161,297. 33, 7d., leaving 
a gross profit of £136,956. 5s. 10d. From this there must be deducted 
fixed charges for interest on capital, £31,691. 10s. 5d. ; redemption 
fand, £28 501. 13s. ; income tax and depreciation, £20,743. Os. 5d. ; 
leaving a surplus of £55,000, which the committee decided to hand 
over to the Fiaance Committee. Last year the total working expenses 
were £148,821. 12s. 5d., and the gross profits £151,741. 3s. 10d. 
The committee considered the result of the year’s work ing to be bighly 
satisfactory, particularly in view of the fact that trade durirg the 
Corporation’s past financial year has been much depressed. Though 
there is a profit of £55,000 to be handed over to the Finance Com- 
mittee, the ultimate fate of this sum appears to be a matter of some 
uncertainty until the Finance Committee arrive at a full statement of 
the financial position cf the city, which is reported to be in a some. 
what uupleassnt position owing to change of party in the Corporation. 


Fatal Accidents —An enquiry into the circumstances connected 
with the death of Mr. William Williams, master of Whiston Work- 
house, while travelling on the St. Helens Ele stric Tramway Company's 
system, was. opened on Saturday. Richard Prescott, contractor, of 
Dragon’s-lane, Whiston, stated that he was travelling on the car with 
deceased from St. Helens, All went well uatil they had turned the 
corner of the bridge in Warrington-road, Rsinhill. They were riding 
on the top of the car, deceated being seated on the left side on the end 
seat at the back of the car, and witness was facing him. Witness 
heard a crash, and as he bent forward something struck him on the 
back of the head and kuocked him forward. When he recovered 
himself he eaw deceased falling down the steps of the car. Daceased 
was terribly injured. They were travelling at an ordir ary speed, and 
he noticed nothirg unusual in the running of the car. The standard, 
which would weigh about half a hundredweight, was torn up. The 
car travelled about twice ita own length after the crash. Witness did 
not see anything which would lead him to believe there was any 
negligence on the eh of anybody. In witness'e opinion, if the 
etandard had been bolted through the roof of the car, it would not 
have been torn out, but something else would probably have given way. 


The driver of the car explained that when he heard the crseh he 
stopped the car, for they were travelling slowly dowa the iacline om 
the straight, after haviog just toraed the curve. Deceased was lying 
halfway down the steps leading to the top of the car, the trolley pole 
wae lying on the road, and the standard was torn off the car and was 
leaning upside down over the side rails. Ia witness's opinion the 
trolley must have left the wires and caught in the cross wires. Ia 
reply to a qucs'ion, the witness stated that he was warned by Inspector 

allace not to go round the curve more than six miles an hour. 
Witness added that he did not think any inattention cn the part of 
the conductor had caused the accident. The conductor stated that be 
held the rope as the car went round the bend. The car travelled 
20 yards after he released his hold of the rope up to the accident 
happening. Rsplying to a question, witucss sid his explanation was 
tha’ the trolley head must have come off the wires and caught in the 
insulators. After a short retiremeat, the jury returned a verdict of 
accidental death, and exonerated the driver and condactor from all 
blame. Mr. Greer, on behalf of the tramways company, tsudered 
their sympathy with the relatives in the uufortuaate accident. 


Folkestone.—At a meeting of the General Pur Oommittee the 
following letter from the Traction and Power. Beourities Oompany, 
Limited, was read: ''As the extended time for the construction of 
tramways under the Folkestone tramways order will lapse in the 
course of a comparatively short time, wo beg to atate that we are dis. 
posed to consider with you the question of entering into an agreement 
with your Corporation to apply next May for a light railways order 
for the constraction of tramways within your borough along such 
roates as may be mutually agreed upon. We shall be prepared to 
repsy the sums alresdy expanded by you not exceeding £1,200, 
provided you give us your assistance and support before the Light 
Railway Oommissioners, as we understand from Mr. David Oook 
you may be prepared to do, and that. we obtain the order. We 
are in a very good poeition financislly and technically for carrying out 
such work, the whole of the materials for which would be of British 
mauufacture, Our share capital amounts to £2,000,000, and we are 
associated with the British Westinghouse Electric and Manufacturing 
Company, Limited, whose share and capital loan amounts to 
24, 712,500. The latter company has supplied most of the plant 
necessary for the electrification of the Metropolitan and Metrop»liten 
District Railways, and have also executed large oontracts 
for the London County Oouncil, the Admiralty, and the principal 
cities of the country, including Glasgow, Liverpool, Newoastle, 
Swansea, Exetor, eto. The best relatione have been maintained 
with all of the above, and we should, of conrse, aim at main- 
taining similar relatione with the Oorporation of Folkestone,” 
Subsequently the committee hed an interview with Mr. D. Oook, the 
company's representative, who explained that as the company desired 
to work in harmony with the Corporation, he had been au*horised to 
say that the company would pay in cash up t» £15,009 for the expense 
incurred by wideniog the road at Radnor Park, He added that the 
giuge would be dfs. Gin, That was not their choice, but they were 
hampered in so far that the Dover trame, the Isle of Thanet trams, 
aud the Hastirg: trams w.ra on a fc. 6in. gauge. If it was to bea 
through system, as it would be in the fature, it must be all the same 
right through. It was desided that the matter should be referred to 
the Tramways Sub-Committee to desl with it at an early date. Liter 
it was decided that the sub-committee should aleo take iato con- 
sideration the advisability of inviting proposals for the construstion of 
tramways in accordance with the Oouncil’s order, aud when constructed 
to take a lease of the same. 


St. Helens.—Lsbour troub'es have dislocated the local tramway 
system, and the manager, cashier, and other members of the elerichl 
staff have hsd to quit the det k for the driver's seat on the car, Even 
so, it has been impracticable to ran my cars, St. Helene is largely 
an industrial centre, and the trade unions have ordered a boycott of 
the cars, aud it is reportel that the miners have threatened to wreck 
the vehicles and throw the drivers and guards into the canal if the 
cars are run by ‘‘outsiders.” Several unpleasant incidents have 
occurred. One car was stoned, and in another the window was smashed 
by a woman who fluog her clog through it. As an instance of the 
feeling exhibited, it is reported that hundrede of miners walk seven 
miles daily to go to and r«tarn from the pits rather than ride 
in ths cars. Oa Saturday negotiations. we:e in progress between 
the directors and the men’s representatives in the hope of a 
settlement beiog arrived at, but the efforts proved to be in 
vain, and throughout the day rot more than seven or eight 
cats were unning. Early in the morning Oouncillor Jackson 
and Secretary Marsbsl!, the men's representatives, paid a visit to 
Liverpool to confer with Me. Jacob Atherton and other directors of 
the tramways company, and to convey to them the strikers’ decision 
not to accept the terms cffsred them on Fiidsy. The men asked that 
all drivers s'artipg service should commence at 51. an hour, with au 
increase of 4d. per hour at the end of eix monthe, eventually reach- 
ing a maximum of 6d., and that conductors should commenca at 4d., 
rise to 444, at the expiration of six monthe, and afterwarde receive 
a msximum wage of 5d. per hour. They also seek a gasranteed 
aversg» of 60 houra per week in six diys; that all spsre men 
shall receive 28. each day they are not workiog ; that Suudsys 
and holidays, when working, shall be paid at time and qua“ tet 
rate; that sufficient time be allowed for every jou'ney without 
infringing upon the Bosr of Trade regulations ; and that drivers and 
conductors be allowei 15 minutes to siga on, and 10 minutes t» b: 
allowed for conductors to psy in. Oa all points the directors agreed 
with the exception of the wages question. They proposed that the 
men's representatives shuld confer with them at the end of eix months 
in the hope of a settlement being arrived at. In the event of this not 
being satisfactory, they sgrecd to the point being settled by arbitra- 
tion. Subsequently a meeting of the men was held, but they were 
still firm in their determination not to accept the revised terme. ‘They’ 
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now oppose the question of arbitration on the ground thet they have 
twice offered to submit to arbitration, ani it had been refused by the 


directore, 


LIGHTING AND GENERAL. 


Der by.— Application is to be made for a loan of £350 for street- 
lighting. 

Gravesend.—The Board of Trade have issued a draft order for the 
extension of the electricity system to Northfleet. 

Belfast — It has been decided to extend the electric main from 
Osrhale-cirous to Cliftonville at an outlay of £575. 

Loughborough.—The electrical engineer has been asked to fully 
report upon the question of free wiring the better-class houses in the 
borough. | 

Frome.— Sanction has been obtained to a loan of £6,900 fo: the 
purposes of electricity, and £230 for the erestion of additional lamps 
in the town. 

Bridlington.—The number of fresh applications for electrical 
ene gy during the month wae 17, bringing the total number of 
consumers to 110. 

Removal. — Messrs. Bachan and Hogarth have removed their Edin- 
bargh offices to 16, Ratland-equare, the telephone number remaining 
2,562 as before. 

Beaconsfield (Cape Colony).—The Town Council are about to ask 
Parliament for powers to erect an electricity supply station for public 
"light ng snd power supply. 

. Erith. —The Electric Lighting and Tramways Committee has been 
constituted as followa : Oouncillors Button, Cannon, Oharlesworth, 
Ling, Palmer, Ste bbinge, and Turner. | 

Chester.—The recommendations of the Lighting Committee given 
in our last issue have been adopted with the excepticn of No. 6, which 
recommended the establishment cf a showrcom. 

Globe Telegraph and Trust Co.— The directors announce a fi dal 
dividend cf 4s. 94. per share on the ordinary shares, making a t tal 
Er s of 5% per cent. for the year, carrying forward about 

Liandilo,—The Urban District Oouncil have appointed the follow- 
ing to be an elestiio light committ«e: The Ohairman, Vice-Chairman, 
Mc. T. O. Thomas, Mr. Rees Giiffithe, Mr. J. Young Davies, and 
Mr. D. Williams. 

Constantinople.— A Reuter dispatch says the convention for 
laying the Kuster ji-Constentinople cables has been signed with the 
German Esste n Telegraph Oompany. The work of laying the cable 
will begin shortly. 

Pendlebury.—The Acme Spinning Company are building at Pendle- 
bury, near Manchester, a mul which will oontain about 80,000 
spindles, and will cott nearly £100,000. The machinery ie to be 
driven by electricity. 

Reading Exhibition. — The Reading Electrical Exhibition has 
proved a great success, both as regards attendance and the excellent 
jus and interesting charaoter of the contents of the exhibition. 

description of the exhibits appeared in our last issue, 

Stafford.—The Town Council have decided that the price of eles- 
tricity for power purposes be 24d. per Board of Trade unit, subject 
to the following discounts—nsmely: under 200 Board of Trade units 
per quarter. 24 per cent.; over 200, 50 per cent., with a minimum 
charge of £2 per quarter. 

Swinden.—At the Taesday’s Council meeting some discussion 
aro: upon recommendation of tenders for wiring consumere’ houses. 
It sppears that there were four local tenders, and that the tenders 
were amended ores and that all quoted the same figures Finally, 
the matter was re'erred back to committee. 

Worksop.—The income of the electric lighting undertaking last 
year from all sources was £2,860, paid by 1,985 consumers, and the 
expenditure was £1,718, This year's profit on the undertaking is stated 
as £1,142, equal to 4$1. per cent, on the capital. As compared with 
last year, the exp»nditure on electricity has increased by £289 and the 
income by £623. : 

Grays.—An enquiry bas been held into the application of Grays 
Urban District Oouncil for eanction to borrow £6,000 for purposes of 
electric lighting. Messrs. W. A. Brown (chairman of the Lighting 
Committee), W. H. Umfreville, and T. Banks, olerk to the Oonncil 
(Mr. O. Asplin), surveyor (Mr. A. O. James), and electrical engineer 
(Mr. E. D. Long) gave evidence. 

Sir Hiram Maxim Electrical Company, Limited,—Oapital, 
£50,000. Object: to acquire from the Peadie Small-Arms Oorpora- 
tion, Limited, the business and Dropertr recently acquired by that 
company from the Sir Hiram Maxim Electrical and Engineering Oom- 
pany, Limited, to acquire any other concessions, rights, or properties, 
and to carry on any business connected therewith. 

The Zambesi Bridge —It is reported that the bridge at the 
Victoria Falls will be completely riveted, painted, and finished by the 
middle of June, Fifty miles of railway north of the Falls were con- 
structed before the matarisl could be taken across the bridge, the 
locomotives, trucks, raile, sleepers, and other necessaries being carried 
across the gorge by means of the electric transporter, 

Government  Telephones.— Ia the House of Commons on 
Wednesday Lord Stanley moved that a Selt et Oommittee be appointed 
to consider the agreement between the Postmaster-General and the 
National Telephone Company. There was some opposition to the 
motion as framed, and, there being an arrangement that no contentious 
matter should be taken after the Budget resolutions, Lord Stanley 
withdrew his motion. 

Eastbourne.—The work of laying the new mains in Seaside and 
Langney- road is to be proceeded with up to June 9 next, and discon- 


tinned the same day until Sept. 20. The Oouncil have accepted an 
offer of the Underfeed Stokers ex pd d to equip one of the Stirling 
boilere with a mechanics] stoker with a fan for forced draught, a motor 
to drive the fan, and all work in connection with the erection thereof 
for a three months’ trial free of cost. 

Bradford-on-Avon.—Meesrs. Edwards and Armstrong. electrical 
engineers, Bristol, propose introducing an electric lighting scheme for 
the villages of Winsley and Turleigh, if permission can be obtained to 
lay the cables through or across the streets, The Parish Council have 
resolved to support the scheme, and to recommend the Rural District 
Council to do likewise, su*jeot to proper conditions being arranged. 
The Rural District Council have agreed to support the scheme so far 
as it is in their power. 

Stock Exchange.—The Stock Exchange Oommittee have ordered 
the undermentioned securities to be quoted in the offi ial list: 
Measures Bros., Limited, further issue of 25,507 ordinary shares of 
£1 each folly paid, Nos, 210,001 to 235,507. Applications have been 
made to the committee to appoint a special settling day in ard to 
grant a quotation to the British Columbia Electric Ratlway Company, 
Limited, further issue of £100,000 preferred ordinary stock and 
£90,000 deferred ordinary atock. 

Huddersfield.—It has been desided to extend the mains to the 
Mount, Outlene, The borough electrical engineer iu his last report 
states that the number of consumers in April was 2,085, an increase of 
15 on the preceding month, and that the number of lamps conneoted 
in April was 142,775, an increase of 571 on the month of March. On 
March 21 90,441 yards of primary mairs and 66,227 secondary had 
been laid. The Council on Wednesday decided to return their tele- 
phone l'cente to the Postmaster-General. 

London Gazette. —The last day for reseiving proofs in the estate o 
William Watson and George Hu ting lon, electricians, 83, Battersea. 
rise, London, is May 13. A receiviog order has been made out on 
creditor’s petition in the «s:ate of Harry John Salter, electrical 
engineer, 255, High Holborn, London. The first meeting ia the 
estate of Arthur D.iffell Poulter, printers’ and electrical engineer, 22, 
New Bridge-etreet, London, will be held at 24, Railway-approach, 
London Bridge, S E., on Mey 12, at 12.50 p.m. 


Lancaster.—The Electricity Committee have been uneb!e to accede 
to the request of the Lightiog Committee to red ace the price of elec- 
tricity for atreet-lighting. They found that when the actual charges 
had been taken oft it only left them a penny and a little over a tbird 
per unit for the current used. Compared with 6d. per unit charged 'o 
ordinary consumers for lighting purposes, the reduced price of 241. 
per unit charged for current for motors, and 2d. per unit charged to 
the Tramways Oommittee, it appears that the amount paid by the 
Lighting Committee is very moderate. 


Wolsingham.—The Wolsingham Steelworks have been fitted with 
electric plant, the main contractors being Meesre, Bruce Peebles and 
Co., of Edinburgh. The installation consists of three Lancashire 
boilers, working at 160lb. S arent per square inoh, and two high. 
speed engines by Messrs. W. H. Allen, Son, aud Co., together with 
some 13 motors, ranging from 5 h.p. to 75 h.p. each, and a large 
number of arc and incand:s:eat lamp), The power and boiler houses 
are ereoted in the centre of the works, aud are fitted with thoroughly 
up to-date water-softening and ecoaomising plante, and a 100ft. steel 
chimney. 

Middlesbrough.—The ergineer's March report shows 76,610 lamys 
connected and 82,074 units generated against 46.775 lamps connected 
in April of last year. The coal used was 330 tons, or 9.b. of coal per 
unit, costing ‘48d. per unit, sgainst 200 tons, or 9°8lb. per unit, costing 
Ad. per unit for the corresponding month of last year. The estimated 
revenue was £1,021 against £643 last year. The worke’ cost had been 
£302, or 88d. per unit, egainst £215, or 1°13d. por unit a year ago, 
showing a reduction this year of 4d. per unit, The total costs had 
been £458, or 1°34d. per unit, against £330 last year, equal to 173d. 
per unit, and showing a deoresse this year of 39d. per unit. The esti- 
mated profit for the month was £565. 


Southport.—The gross profit of the Electricity Oommittee is 
£14,771, as sgah ss £14,673 for the previous year, an increase of 
£197. The net profit is £3,365, as sgeinst £3,616, a decrease of 
£260. Oat of the profits of the past year, in addition to the sum of 
£2 500 promised in aid of rates, £284 has to be taken to make up the 
foll charge for rates for the year 1904. The sale of current to the 
Tramwaye Committee and the compen decreased by £300. The 
expenditure was inoreased by £468 for additional charges for interest 
and sinking fand. The income and expenditure for the past four 
yeare are as follows: (1902) income £18 493, expenditure £16 811, 
profit £1,682 ; (1903) £20,361, £18 676, £1,785; (1904) £22,002, 
£18,586, £3,616 ; (1905) £22,595, £19,237, £3,365. 

Work.—The last minutes of the Eleotri ity Oommittee contained 
the following statement ss regarding finances: gross income, £10,732; 
ordinsry working expenditure, £5.918 ; extra special charges — viz., 
erection of officer, £924, moking tcgether the sum of £6 842, 5 
a net revenue of £3 889. 172. The amount chargeable for interest an 
sinkipg fund has been £6,835, which leaves a net deficit of £92,946 to 
carry to reserve fund account. The committe bave tubmitted a state- 
ment ae to the cost of working the destructor for the year ended 
March 31 last, showing the net amount to he £901, which together 
with the deficit balance at April 1—viz., £973 —makes a total ceficit 
at Mach 31 last of £1874. In regard to the above deficiency of 
£2,946 the committee recommend that the cost of the rew offiose— 
v'z., £924—be included in and de rayed out of the ensung year’s 
rates, and that they be authorised to carry over the balance—viz., 
£2,021—to a suspense acconnt for two years. 


Durham.—The Durham Oollieries Electric Power Oompany, 
Limited, are about to supply Hetton Ooal Company’s collieries. It is 
proposed to use tho current for hauling, pumping, coal-cutting, light 
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ing, eto., at the company’s extent ive collieries at Eppleton, Lyons, 
ani Elemore The power company will aleo supply the collieries of 
the Lambton Oollieri s, L'mited, as well as the estate of the Earl of 
Darbham. The large porr station whioh is being erected at 
Philadelphia, near Penshaw, will supply at least 12 collieries, and 
the 15 miles o° tramways belonging to the Sunderland District Tram. 
ways. Limited, ss well as the lighting of the urban distriste of 
Houghton-le-Spring and Hetton.]s-Hole, and the d'striot embraced in 
the aro. of the Easington Rural O»uucil, owoed by the Houghton-le- 
Spiing and D.striot Electric Lighting Oompany. The contracts have 
been arranged hy Messrs, Harper Bros. and Oo., conenlting eng n vers, 
London, and Messrs, D. Balfour and Son, epgiaeers, Newcastle-on- 
Tyne. Power will be available by the end of the year. 

Edinburgh —The following taiff bas been agreed to as from 
May 15: private electric lighting, 34d. per unit; pub.io lghtirg, 
£10. 15s. per annum for present arc lamp, and £10 per. annum for 
new ato lamps, and motor power 141. per unit. On Fheeday the 
Council considered a recommendation of the Cleaning and Lighting 
Committee that 1,950 of the present gis lamp: for strcet-lightiog 
should be converted into incandescent gu lamp, at an estimated 
initial cost of £4,022 and a permanent annual cost of £788. 21. 6d. 
Oonsideration of the matter had been delayed from the last meeting of 
the Council. Oouncillor Stevenson, convener of the Electric Lighting 
Committee, moved as an amendment that of the sum of £4,022 to be 
placed in the estimate for improved street-lightiog. £2 000 should be 
allocated for the purpose of providing 200 electric aro lamps in suitable 
thorogghfares tbroughout the city. Ultimately it was agreed to 
recommit the subj ct, on the understanding that Mr. Stevenson should 
submit his scheme of electric atreet-lighting to the Oleaning and Lizht- 
iag Committee, and thit afterwards the mattor would te determined 
by the Council. 

Stoke-upon-Trent.—The electrical engineer in his last monthly 
s ride gave the total number of consumers being supplied with :1so- 

ity at March 31 as 97, including various motors aggregating 44 h. p 
The committee having cone'dered the request of the Free Library, 
Baths, and Mcseum Committee that the free library and museum 
should be lighted gratie, regretted they could not accede thereto a’ 
present, but undertook to reconsider the matter ia tbe cou s» of 
12 months, The chair m in has attended the Health Committee reg ud · 
ing the la't;r's complaint as to the destructor not dealing with the 
whole of the town’s refase, and has laid before them the engineer's 
statement of the weight and number of loads of refase delivered daily 
during the last 12 weeks, He explained the committee's suggestions 
as to the eupply, and considers that a more regular supply would 
result therefrom. The borough suiveyor’s final statement of the cost 
of the carrying out of the contract for the erection of the electricity 
and destructor worke shows that tho work has been oomp!oted for £372 
less than the accepted tender, and the committee have congratulated 
him oa the very succeseful and economical erection of the works, The 
Electricity Oommittee have now had five or six months’ experience in 
which the works have been in operation, aud they are well pleased end 
satisfied with the prog-ess made, and had every reason to anticip te 
that in a short time they will be celf-sustaining. 


Colchester.—Sanction hse b3en received to the borrowing of a 
farther sum of 23, 495 for electricity purposes. The accounts tor the 
sixth year of working of the electricity undertaking show a gross 
revenue of £11 432, the working expsnditure has been £5,671, leaving 
& gross profit for the year of £5,761. The smount paid for intercs: on 
loans was £1,682, and for redemption £1,695. After allowing for all 
capital charges a net surplus for the year of £2,432 remains, Private 
coneumers have taken throughout the year 425,229 unite, which 
yielded £7,786 -an avere ga price of 4:36d. per unit, Public lamp: took 
87,573 unite, which yielded £871, the average price being 2:39d. per 
unit, These two items make a total of 515,602 unite, yielding £8 657, 
at an averega price of 4:051. per unit, In addition there are tramways 
tales amounting to 286,205 units, which yielded £2,265. The price 
charged for this current was 2d., less 5 per oent., being equal to 
1:884. per unit. These figures would give them a grand total of 
779,807 unite, generated during the year, which had yielded the sum 
of £10,922. 19a. 9d., the aversge price for the whole being 327d. A 
few small items, incladiog £362, being profit on trade acount, aud 
£147 for rent, make up a gross revenue of £11,432, 18s, 41, Ia addi- 
tion to the £1,693 paid away daring the year as redemption, a sum cf 
£691 has been taken from this year's revenue towards repairs sud 
maintenance of plant, whilst £269 had been paid out of the accumu- 
lated reserve for renewals, : 


City of London.—The City of London Electric Lighting Company, 
Limited, have informed the Court of Common Oouncil that the rate 
for the supply of electrical energy to all the public buildings cf the 
Oorporation will be reduced from April 1 to March 21, 1906, to 24d. 
net per Board of Trade unit. The report of Mr, D. J. Ross, the 
retiring engineer, on the works executed by the public health depart- 
ment states that the number of overhead wires in the City has agaia 
greatly increased, in addition to the large number placed underground. 
Ia 1904 the number of private owners of overhead lines increased to 
117, and of companies to 18, jointly possessing a total estima‘ed 
number of 39,020 miles of overhead wires in the City, with about 
682,900 spans crossing publio thoroughfsres, compared with 260,000 
spans in 1839, The number of overhead-wire owners du ing the last 
six years is given as follows: 1899. companies 8. private ficms 18; 
1900, 11 and 20 ; 1901, 9 and 64; 1902, 12 and 75; 1905, 17 and 103; 
1904, 18 and 117. The engineer says that the va!ue of the enforcement 
of the by-law by the Corporation requiring proper identifisation of all 
overhead wires erested in the City, has been apparent. In the case of 
about 30 fallin wires reported at various times by the polise, whose 
owners they were unable to ascertain, the iaspector of overhead wires, 
upon being informed of the breakages, was able to identify the owners, 
and thus to obtain the immediate repair or removal by them of the 
fallen wire, The Court of Common Qouncil on Thursday agreed to a 


recommendation of the Stroets Committee to light (a) Queen Victoria- 
street and a portion of Queen-street between Qaeen Victoria street and 
Cheapside, (b) Fle:t-street, and (c) Lower Thames-street from Fish- 
street-hill to Billingegate Market and Monument-street by incandescent 
gas lampe in l'en of the existing elestiis aro lamps, on the understand- 
ing that the whole b» regarded as an experiment, and that the oom- 
mittee proceed no further than the lamps mentioned in their report. 


Power Supply.—There is nothing hke pushing trade if you want 
to get it. M.. 8. E. Fedden, the general manager and engineer of the 
Sheffield Corporation electris supply department, has addressed the 
following busia:e3-like circular to likely customers in the town: ‘‘ As 
you will probably be overhauling your engines and machinery duriog 
the comirg holidays, I would draw your attention to the facilities 
which now exist for driving by electric power cff the Corporation 
maine, and ask ycu to consider if it still pays you to use eng nes 
with their more or less complicsted drives and expensive upkeep and 
attention, The introduction of electric motors greatly simp'ifies the 
womg of a fac.ory, eliminates much dirt and noise, and frequently 
seta at liberty valuable space, owing to the comparativaly small dimen- 
sions of the motors aud the ease with which they can be adapted to 
the peculiarities of buildinge and existing arrangements of shafting 
and machines. Toe manufacturers of Sheffield have to-day 4,000 h.p. 
of ee trie motors connected t» the maine of the Corporation electric 
supply department. These motors vary in siz) f om 4 h. p. to 120 h. p., 
and are working machinery of every ola's employed in the many 
industries of the city, from the lightest cutlery and silver wate to. 
heavy steel working, general engineeiiog, eto. The rates and charges 
are amongst the lowest in the country, and, together with the Oor- 
poration eyetem of letting out motors on hi e, place this cheap aud 
convanient form of power within the reach of every works owner. 
The general man iger will be pleased t> submit estimates free for 
electric driving, and send competent assistants to any address in 
She field to give information and advice generally on the tu" j sot." 

Maidenhead.—The Thames Oonseivancy have now oonsented to 
accept 1s. per annum as quit rent, instead of £1 as originally asked, 
in reepoct of the cable service laid over the bridge at Boulter's Losk, 
and agreements have been exchanged poe d Mr. C. O. Milton, 
in his monthly report, etates thst the plant and ma'ns have run well 
since the last meeting with the excep'ion of an accident to the Oastle- 
hill pilot wire on April 5, which caused a temporary disconnection of 
the supply. The fiult w.s due to the bad arrangement of the pilot 
fuse connections, which have given trouble on several occasions, Tte 
old type of fuse block has now b2en removed and the fuses put into a 
separate iron chamber, and all the other pilot connections will be 
treated in the same way as soon as possible. Thie will eliminate the 
danger altogether. Applications for supply are now sgain coming in 
freely, there being about 20 new seiv.ces to ]sy. The demand is 
rising . in the new areis, especislly in Maidenhead 
Curt. „Milton sgain points cut the advisability of offaiog 
a mazi num demand system of chargi: g as an alternative to the fl it- 
rate system at present used, in order to ret zin the oustom of some of 
the best consumers. The March quirter's accounts show an increase of 
35 per cent. on Ja:t year. Their total value was about £1 100. 
Tho epbgineer's recommendation to take another pupil into the works, 
in order that three shifts of electrical men may be run at the works, hu 
been adopted, and the committee will con ider his tariff proposils at 
their next meeting. An extension in Ellington-road is to be proceeded 
with st once, and an applicant in Taplow villsge will be informed that 
the Council intend to include ia their next extension scheme that part 
of the area in which his house is situate. The erginee: has been asked 
for a report showing (1) the cost of the arc lamp pillars and the rental 
paid by the Counoil therefor as distinguich:d irom the cost per lamp 
inslusive of light, lighting, extinguishing, aud renewals; and (2) the 
cost of su*s'itutipg Messrs, Oliver and C».'s lamps for those of the 
B.itish Schuckert Conipeny. 

Hull Telephones. — The Telephones Committee of the Oor- 
poration have had under consideration the agreement entered 
into by the Postmaster-General for the purchase of the 
National Telephone Oompany’s undertaking, and have arrived 
at the opinion thet it was not desirable, in the public intereat, 
that euch agreement, in its pes form, should come into 
force, and that steps be taken by the Oorporation, in connection 
with other municipslities, to oppose the agreement, in view of 
the circumstances under which, and the obj:cts for which, the Cor: 
3 established their competing system in Hull and took out their 
icense until 1911 only, and the benefits which have resulted therefrom, 
both to the public and the Government, the committee is ET of 
opinion that, in order to enatle the Corporation to recoup themselves 

e capital expenditure incurred, it is only jast and equitable that, in 
case the agreement comes into force, the Postmaster-General should 
undertake either to purchase the whole of their plant in 1911 or grant 
a renewal of their license to 1927. An enquiry has been held iato a 
proposal by the Corporation to borrow £20,873 for the purpose of 
telephoaio extension, more esp:oial'y in the residential portions of the 
city. Mr. Bennett said that the telephone system had been carried 
out according to the plan originally sabmit:ed to the Local Govern- 
ment Board, although the whole of the loan previously sanctioned had 
not been expended. The work first undertaken had, however, been 
completed, and that included the alterations necessary for converting 
the Trippett baths into a central exchange. The system hid also 
been carried to the villages of Hessle and Cottingham, and aleo to 
Beverley. The number of subsoribors was at present 1,928. Ia the 
first place, they estimated that in the older portion of the city they 
would: get more subscribers than had hitherto been secured ; butin the 
residential districts there were more users than was originally antisi- 
pated, these being greatly in excess of the provision made. 

Olympia Electrical Exhibition, —This exhibition will be held at 
Olympia from Sept. 25 to Oct. 21, 1905, inclusive, under the auspices 
of the National Electrical Manufaoturer Association (Incorporated). 
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Sir William H. Preece is the president, snd a strong executive com- 
mittee has been at work for some time, of which Me. Walter D ven- 
port is the secretary. The organising mansgers, Mesers, F. V. 
Bridgers and G. D. Smith, have offices at Balfour House, 119-125, 
Finsbury-pavement, E. O., and they have succeeded in getting teg-ther 
the followir g very representative preliminary list of exhibitors: E. P. 
Allam and Uo., Are Lamps Limited, Armorduct Manufacturing Com- 
y, W. and T. Avery, Babcock and Wilcox, Berliner Telephone 
anufacturing Oompauy, Berry, Skinner, and Oo., D. H. Bonnella 
and Son, G. Braulik, British Accumulator Company, British Electric 
Plant Company, British Prometheus Company, Bruce Pesbles and 
Oo., Brush Electrical Engineering Company. Cory Bros. and Oo., 
Orompton and Oo., Orypto Electrical Oompsny, Diesel Eogine Com- 
any, Durtnall and Pries, Edison and Swan United Electric Light 
mpany, Elcotrio Flashlights Limited, Electric and Ordnance 
Accessories Company, Electrical Power Storage Oomyany, Electrical 
Review, Electrical Tines, Elliott Bros., Everett, Edgeumbe, and Co., 
Ferranti Limited, I. Frankenbu'g and Sons, Geipel and Linge, 
General Electric Company, High-Speed Braiding Machine Company, 
Improved Electric Glow Lamp Company, International Electric Com- 
pany, J. Keith and Blackman Company, Lahmeyer Eleotrixs] Com. 
pany, Lan»whira Dynamo and Moter Oompany, Langdon- Davies 
Motor Company. A. P. Lundberg, Linolite Company, Mon é Oallcw 
and Oo., Nalder B:os, and Thompeon, New Brotherton Tube Company, 
Oliver and Oo., Pearson Fire-Alarm Limited, Pl «nix Dynamo Manu- 
facturing Company, Pcps's E'ectric Limp Company. Portable Accumu- 
lators Limited, PFritchetts and Gold, Rumney and Rumney, P. Santoni 
aud Oo., Selig, Sonnenthal, and Oo., Siemens Bros. ard Co., Simplex 
Steel Oonduit Company, G. Straus and Co., Sunbeam Lamp Company, 
Tudor Accamulator Company. Dr. H. Traun and Sons, Union 
Electric Company, Verity's Limited, Western E'eotrio Oompany, who 
have engaged space from 100ft. to 1,400/t. each. 

Elgin.— Ihe special committee appointed to consider as to the 
in:roduction of electricity and erecting of a gasometer have reported in 
favour of electric lighting. As regards the erection of an additional 
gasometer, the committee consider it advisable to defer erecting a new 
g+someter, which would eavaan expsnditure of over £4,000, the esti- 
mited expense of such gasometer. As regards the iatroduotion of 
electric lighting into the town, the committee, after making very 
exhaustive enquiries, point out that in every year siace 1896 there has 
been a considerable increase ia the capital invested, number of elostric 
lampe in use, and quantity of electricity used. Oa looking into the 
question as to whether electricity paye, the committce find that the 
aversge rate of dividend for 103 companies with a capital of over 
£24,000,000 was 5°03 per cent., and that electric shares are now looked 
on ss gilt-edged securities, Electricity had been successfully intro- 
duced into towns of a similar size to Elgin—amongst others: Brechin, 
population 9,000 (gas 4s. 34. per 1,000 cubic feet) ; Montrose, 12 500 
(4a, Ad.); Broughty Ferry, 10,000 (3s. 6d.) ; Dalkeith, 6,835 (4a. 2 J.). 
The committee are of opinion that there is not another town of the 
same population as Elgin with the same advantages, nor of the same 
s'z3 with to many of the better class of houses and the same olass of 
shops. The town is also compactly built together, which would enable 
the electric current to be distributed at less thantheusualcost. E gin has 
already a good water supply and drainage system, the streeteand pave- 
mentsare in good order, snd with the inetallation of electrio light it would 
be thoroughly up-to-date, With these points in view, the committee 
have made enquiries and have ascertained thet a large number of 
private persons, professional men, and shopkeepers in the town are 
prepared to use the light in their premises if supplied at a price not 
exceeding 6d. per Board of Trade uoit—the price suggested by the 
committee. The committee also found that those ratepayers who 
have private installations will become customers of the Corporation, 
and that one gentleman who is about to iotroduce the light for 
himself will await the decision of the Town Council on the matter 
before preceeding with his own installation, A number of customers 
will be obtained for power for driving machinery of various kinds, 
from retuy brushes to sawmills. A sub-committee who called on the 
citz ns also found a number who are not prepared to take in the 
eleotrio light at present, either because they are tenants aud not 
proprietors of the properties oocupied by them, or for other reasons, 
but it was found that they were all, nevertheless, in favour of the 
irs'allstion of electricity. Ia a great number of cases the hope was 
expressed that the Oorporatioa would themselves introduce the light, 
and not allow a company to do so. Ia the list submitted by the 
aub-committee there are 136 signatures in favout of the introduction 
of the light, while the owners or occupiers cf 106 premises are prepared 
to us» the light. As regards the means of introducing the light, 
the committee consider that it will be more «ílectively and more 
cconomically done by the Corporation than by a company. Oom- 
paring similar installations, it would appear that those laid down 
by compsn'es are more expensive than those laid down by 
corporations, This, they say, can be accounted for by the 
fact that a company has not the same interest to consider economy as 
& responsible bcdy, and a company expects & good percentage on their 
outlay while the plant remains in their hands, and a good price when 
it passes into the hands of a corporation. A corporation is also able 
to borrow at a low rate of interest, and will therefore be able to sell 
the light when first produced ss cheap as a company, and will much 
sooner be in a position to reduce the price than if the light was 
iostalled by a company. The question of the disposal of the town’s 
refuse is a point of increasing difficulty, and the committee have con- 
silered the advisability of disposing of the refuse by means of a 
destructor, and utilising the destructor so far as possible for the purpose 
of geoerating electricity. They find that there has been a great improve- 
meat ia refuse destructors recently, and that within the last three 
yesrs 52 combined re‘use and electric inetallatione have been laid 
dewn in England, while similar installations have lately been com- 
pleted in Ayr and Port Glasgow with satisfactory results. A few days 
ago there appeared in the newspapers the description of an installa- 


tion proposed for Dunfermline, Three systems were there considered— 
one where the electric power was to be purchased from a company at 
144. pər Bosrd of Trade unit; another where power was to be raised 
from coal; and a third where a :e'use destructor was to be need. 
The expert called in recommended that the syetem with the refuse 
destructor should be adopted. Ia estimating the value of the Elgin 
refuse as a power producer, the committee find from statements given 
by the manufacturers of re fuse destruetors and from the reports of 
sinitary inspectors of the towns where destructors have been erected, 
that over 35 Board cf Trade units cau be raised per ton of refuse 
destroye 1. In E'gin there are over 10 tons of r«fa«e per day to be 
disposed «f, which at 35 unite per ton would give 350 units per day, 
or 127,760 anite yer year. Allowing for one-third being lost in storing 
and transit, and the remaining 85,160 units being sold at 6d. per unit, 
£2 129 a yeer would bereslised. Taking this calculation in another 
and perhaps a better way, it would take in Eigin 41. worth of coal to 
generate one unit of electricity, and to produce 127. 750 units would oost 
2266. 23. 11d. Assuming that the cost of a destructor is £3,20), 
64 per oent., or £208, would be required to pay interest and sinking 
fund, and for this sum of £2C8, power worth £266 would be obtained, 
while £100 a year would be saved in the csrtage of the refuse. Tae 
committee consider that these estimates are quite safe. and are proved 
by the fact that many towne are generating electricity from refuse 
where coal is much cheaper than here, and where gis is selling at from 
2s to 3s. per 1,000 cubic feet. There are the following special and 
peculiar reasons why a destrustor would be usel to advantage in 
Elgin—viz.: the high price of coal, the amount paid for the carting of 
the refuse, the more effective disposal of the 1efase, and the fact that 
wherever it is carted it still remains a nuissnce. The committ e, 
therefore, recommend that ele^tric light be introduced into Elgio. 
Consideration of the report has bsen deferred. 

St. Audrews.—The Electric Sapply Corporation, of which Mr. 
K. A. Scott-Monori ff is chief engineer and general manager, have 
nearly completed their work, and is is anticipated that current will be 
available witLia a few weeks, The statioa in Southfield has beca 
erected by Messrs. Topping, Edinburgh. The contract for the equip - 
ment has been in the bands of Messre. Crompton and Oo., Limited. 
A detailed description jist appeared in the Dundee Advertiser as 
follows: Eatering from the east side, there are the otlices to the 
right, while to the left is a storeroom. The entrance pusage leads 
into the erg:ne and dynamo room, where there are three sets of er gines 
and dynamos, and a spiral stair enters into the battery-room. Leading 
eff the engine-room is the boiler-house, adjoining which is what is 
known as the pumn-room. The boilers, which are two in number, are 
of Baboook and Wilcox patent water-tube marine type, each haviog 
a total heating surface of 1,443 equare feet. Esch boiler is fitted 
with a Babcock and Wilcock supetheater having a heating surface of 
532 equare feet. They are capable of evaporating 6, COOlb. of water per 
hour from hot feed water, and the suy erheaters are capab'e of imparting 
from 120deg. to 150deg. F. of superheat to the steam. The boilers 
and euperheaters are made for a working pressure cf 180lb. per equ«re 
inch, and an isolating valve has been fitted to ech boiler. Bach boiler 
is also provided with a Babcock and Wilcox patent chain.grate 
mechanical s'oker, which is specially adapted for quick steaming. 
There are two steel chimneys, each 3ft. in diameter ana 80ft. in height. 
Ia the boiler-room is also a Webster vacuum feed-water heater capable 
of dealing with 1,200 gallons of feed water per hour, the water beirg 
heated with the exhaust steam from the engir es. Erected on the root 
over the open store is a Doulton water softener capable of softening 
from 100 to 800 gallons per hour. Ia the pump-room are three 
electrically-driven feed pumpe, each pump being capable of deliverirg 
600 gallons per hour against a pressure of 180lb., and over the pump- 
room is a cast-iron feed-water tank with a capacity of 8.000 gallons. 
There are three dynamos and ergines, One ie a Orompton-Reavell 
steam dynamo, the engine being o. the two-crank compound (enclosed) 
constant thrust type, coupled direct to a Orompton bipolar shunt. 
wound dynamo. The engine is capable of giving 75 b. h. p. with 1800b. 
steam pressure, non-condensing, when running at a speed of 500 
revolutions per minute, and with the steam superheated to 479deg. F. 
The dynamo hes an output of 104 amperes at 450 to 480 volte. The 
other two are Orompton-Belliss dynamoe, the engines being of the two- 
crank, compound, enclosed, self.lubricating type, made by Messrs, 
Be'ls: and Morcom, Limited, Birmingham, coupled to Orompton 
multipolar shunt wound dynamos, These two engines are capable of 
giving 170 b. h. p with 1801b. steam pressure, non-condensing, and rua 
at 450 revolutions per minute, with the steam superheated at about 
479deg. F. The dynamos are xo ind for an output of 250 amperes at 
450 to 480 volts. The motor-booster set oorsiste of three multipoler 
machines, all coupled direct and mounted on one common bedplate, es ch 
of the booster dynamos being capable of giving 110 amperes at any 
voltege from 0 to 80 at a speed of 1,150 revolutions per minute. The 
motor is wound for coupling on to the 450 to 480 volt cironit. The 
balance set consists of two multipolar mach i aes directly coupled 
together, and are capable of desling with an ont-of.bilence current of 
60 amperes with a voltage on either side of the three-wire system vary- 
ing from 225 to 210 volte. Tho battery consiste of 230 cells, divided 
into two equal parts, 115 cc'ls serving each tide of the syetem. The 
battery has a capacity of 400 empere-hours, Ia the engine room is a 
five ton overhead hand travelliog crane. The switchboard consists of 
enamelled slate panele mouated on an iron frame, and contains all the 
ut url fittings and instruments for desling with the three dynamoe, 
balancer, boosters, and battery, and two or three feeders as required. 
The wiring of the building has been carried out by Messrs, Chancellor 
and Peterkin, Edint u-gh, and the etreet mains have been laid by the 
Osllender's Oable and Construction Company, Limited, London, aod 
Erith, Kent. The plant at the station has been fitted up under the 
direction of Mr, B. M. wand Meesre, Crompton and Oo. e repre- 
sentative, while the whole of the operations have been supervised by 
Mr. B. G. Drummond, the resident engineer of the Electric Supply 
Corporation.“ 
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PROVISIONAL PATENTS, 1905. 


APBIL 19, 

8326. Au improved awitch for electric lighting circuits. 
Joseph Hutton, 37, Huntriss-row, Ssarbcrough, Yorks, 

$330. Improvement in automatic switches and oirouit 
breakers. James Henry Ward, Albert A'exander Godetone, 
M- yer Hart Godstone, and Harry Scott Nowell, Dutten- 
etreet Strang-wayr, Manchester. 

8341. Improvements in and in the manufacture of metallic 
frictional blocks, such as brake-blocks, electrical 
collector slippers, and the like Thomas Ashmore and 
Phelam McCullough, 10 St. George's-crcacent, Liverpool. 

8357, An improved way of administering electricity for 
medical purposes and apparatus used ia connection 
with same, William Davenport, 147, S»smford.street, 
London. 

8391. Improvements in electricity meters. Joseph Devonport 
Finney Andrews, 2, Park avenue, Est Sheen, London 

8394 Improvements iu or relating to electric motors. Dr. 
Max Oorsepiue, 24, Southampton-buildings, Chancery-lane, 
London. 

8409 Improvements in selecting devices applicable to party- 
line telephone systems and the like. Paul Arnheim, 
322, High Holboro, London. 

8410. Improvements relating to electrically-operatod select- 
ing and switching devices applicable to party-liae 
telephone and telegraph systems. Paul Arnheim, 322, 
High Holborn, London. 

6411. Improvements in and relating to contral. battery tele. 
phone systems. Paul Arnheim, 22, High Holborn, London. 


APRIL 20. 

8413. Improvements in connection with trolleys of electric 
tramcars and the like. Horace Halstesd, Archer Johnson, 
and Samuel Winn, Tower-chambere, Halifax. 

8144. Au improved ‘' cut-out for electric lamps and holders 
and other purposes. Archibald Walzer and John Manton 
Walker, Olivet House, Old Cordait-street, Gloucester. 

8511 Improved method of and means for tuning Hertzian 
wave receivers to particular transmitters, Christian 
Hülsmeyer, 72, Oannon-s‘reet, Lor din. (Complete specifi- 
cation. ) 

8541. Improvements in the regulation of electric circuits 
subject to rapidly fluctuating loads. Edmund Scott 
Gustave Rees, Charles Hodgson Iles, and William Arm’s‘ead, 
Birkbeck Bauk-chambers, Southampton-buildings, Chancery- 
lane, London. 

6563 Improvements in electric arc lamps with multiple 
carbons. Willi im Gamble, 28, New Bridge.street, London. 

8:67. Improvements in and relating to systems of electric 
distribution employing mercury vapour lamps or 
the like. The British Thomson - Houston Company, 
Limited, 83 Cannon street, London (The General Electric 
Company, United States ) (Complete specification. ) 

8568. Improvements in and relating to machines for use in 
the manufacture of incandescent electric lamps. 
The British Thomson- Houston Oompsny, Limited, 83, 
Cannon-street, Lor dn. (The Gene:al Electric Company, 
United States.) 

8569. Improvements in and relating to dynamo-clectric 
machines. The British Thomson Houston Company, 
Limited, 83. Cannon-aireet, London. (The Geaeral Electric 
Company, United States.) 

8570. Improvements in and relating to the regulation of the 
output of electric generators driven at varying speeds 
The British Thomson-Houston Compiny, Limited, Frank 
Holden, snd Alexander Stanley Garfield, 85, Oannon.stre:t, 
London. 

8531 Improvements relating to systems of electric trans- 
mission. Jobn Dunlop Hillisrd, jav., 85, Cannon-street, 
London. (Dite applicd tor under Paten's Act, 1801, April 20, 
1904, being dite of appli ation in Uait d Stites). (Complete 
specification. ) 

ArniL 22. 


8613. Apparatus for electrical drying of insulation of cables. 
George Hinde Nisbett, 65, Ohancery-lane, London. (Complete 
speci fi. ation.) 

8615, Improvements in eleotric switches, Walter F. Jones, 
Donald G. Macmillan, and Gustave J. Neybergb, 66, 
Chsnerry.lane, London. (Date applied for under Patents 
Act, 1901, Jan, 12, 1905, being date of spplication in 
Belgium.) (Complete specification.) | 

8631, An improved dry battery. Fredrick Weatherill, 11, Lowden- 
rcad, Herne Hi], Londor, 

8652. Improvements in plug-boxes and the like for the con- 
nection of electric conductors to the main supply 
cables. George Arthuc Kirk and the Corlett Electrival 
Engine: rir g Company, Limited, 6, Lord-etreet, Liverpool. 

6659. Means for protecting electric telegraph lines against 
the influencing action of alternating-current lines 
situated in the neighbourhood thereof, Siemens Bros. 
and Oo., Limited, birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Siemens-Schuckertwerke 
G. m. b. H., Germany.) (Complete specification.) 


8655. Improvements in and relating to eleetro- mechanical 
block signalling systems for railways aud the )1ke. 
Attilio Beer, 7, Southampton-Luildings, Chancery-lane, 
London. (Oomplete specification.) 

APRIL 25. 

$704. Improvements in means for supporting telephone 
receivers. Frank Wesley St. Jcho, 52, Chancery-lare, 
London. (Oomp'ete specification.) 

8711. Improvements relating to the distribution of electric 
energy to apparatus capable ef being operated by direct 
and also by alternating currents.  Berjimia Garver 
Lsmme, the Wis'inghouse Patent Bureau, Westinghouse- 
building, Norfolk-etreet, Strand, London. (Date applied for 
under Patents Aot, 1901, May 5, 1904, being date of 
application in United States.) (Complete specification. ) 

8721. Improvements in processes of preparing nitrogon- 
oxygen compounds by means of electricity. West. 
deutsche Thome sphosphat- Werke G. m. b. H., 822, High 
Holborp, London. (Date applied for under Patents Aot, 
1901, April 7, 1905, being date of application in Germany.) 
Complete specification.) 

$728. An improved trolley retractor. Henry M. Love, 1, Queon 
Victoria-street, London. (Complete epecification.) 

8739. Improvements in systeme and means fer laying olec- 
trical wires in conduits, Guy Moore Gest, 40, Ohancery- 
lane, London. (Oomplete specification.) 

APRIL 26. 

5821a. Telephonograph. Joseph Skwireky, 55, Newman-street, 
Oxford.st'eet, London. (Date spplied for under Patents 
Rule 9, March 20, 1905) 

8759. Electric distant gas-lighting device. Adolf Maut, 
Blumenstrasse 25, Stuttgart. Germany. (Date applied for 
under Patents Act, 1£01, April 27, 1904, being date of appli- 
cation in Germany.) (Oomplete specification.) 

8765. Electrical connection for cables to sparking clubs of 
internal-combustion engines or for other purposes. 
Luther Padwick and James Mc Kechuie, care of Vickers, Sone, 
and Maxim, Limited, Barrow-in-Furners, Lancs. 

8760, Improvements in electric controllers and starting 
switches. Dauiel Adamson and John Brentnall Duckitt, 
17, S*. Ann's-square, Manchester, 

$789. Method for safeguarding electric unipolar cells. R bort 
Gries on, 32, Waisenhauster, Dresden, Germany. (Complete 
specification. ) 

8823. Improvements in the regulation of electrico circuits 
subject to rapidly fluctuating loads. Edmund S tt 
Gastsve Rees, Oharles Hcdyson Isles, and Willi im Armistead, 
Birkbeck Bank.chamto:s, Scuthampton-buildings, Chancery- 
lene, London. 

8828. Improvements in electric arc lamps. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

8829. Improvements in electrico aro lamps. The British Thomson. 
Houston Company, Limited, 83. Cannon- street, London. (The 
General Electric Company, United St ites.) 

8838. Improvements ia and relating to apparatus for tele- 
graphio purposes, Joseph Theodor 87:k, 22, Southampton- 
builaiags, Ohancery-lane, London. 

APRIL 27. 

6959a/64. Improvements in carbons and in the manufacture 
thereof. Howard Ooppuck Levis, 85, Cannon-street, London. 
(The General Electric Company, United States.) (Date applied 
for under Patents Rule 9, March 22, 1904.) 

1843, Improvements in lifeguards for electrically-driven 
tramoars, trains, and other vehicles supplied on the 
overhead or trolley system. W. T. Skelding and Oo., 
Limited, and Frederic Oharles (ieary, 189, Wolverhampton- 
street, Dudley. 

8816. An improved electrical collector trolley-head. Robert 
Baron, 10, St. George’s-crescent, Liverpool. 

8847. Improvements ia apparatus for controlling poles and 
ropes of electric tramway vehicles. William James 
Bowcen and James William Oronkshaw, 6, Bank atre', 
Manchester. 

$890. Improvements in wireless telegraph system. Harry 
Shoemaker, 7, . - buildings, Chancery - lane, 
London. (Complete specification.) 

8891. Improvements in and relating to filaments for electric 
and other lamps. Ernest Léon Frenot, 7, Southampton. 
buildings, Ohancery-lane. London. (Date applied for under 
Patents Act, 1901, May 7, 1904, being date of application in 
Belgium.) (Oomplete specification.) 

8906. Improvements relating to the distribution of electrical 
energy. Erneet Rowland Hill, Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk-etreet, Strand, London. 

89183. An improved controlling system for electric railways. 
Thoreten von Zweigbergk, 18, Southampton - buildings, 
Chancery-lane, London.  (Oompiete spec. fication.) 

8921. Improvements in electric railway systems. George Lowe 
Campbell and William Melvirne Stephens, 4, South street, 
Finsbury, London. (Oomplete specification. ) i 

$931. Improvements relating to points or switches for eleo- 
trio tramways working upon the slot conduit system. 
Albert Newman Connett, 522, High Holborn, London. (Oom - 
plete specification.) 
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8907. Improvements in systems of electrical distribution. 
Paul Martyn Lincoln, Westinghouse Patent Bureau, Westing- 
house - building, Norfolk- street, Strand, London, (Date 
applied for under Patents Act, 1901, May 3, 1904. being date 
of application in United States.) (Complete specification ) 


APRIL 28. 


8968. An improvement in adjustable brackets for electric 
lamps. Arthur John Whitcombe and Maxwell Williams, 
31, Harmer-street, Gravesend. 

8972. Improvements in systems of electrical distribution of 
direct currents by means of vapour rectifiers. Peter 
Cooper Hewitt, the Westinghouse Patent Bureau, Weating- 
house - building, Norfolk-stiest, Strand, London. (Date 
applied for under Patents Act, 1901 May 13, 1904, being date 
of application in United Btates. ) (Complete epecification. ) 

8973, Improvements in vapour electric apparatus. Peter 
Cooper Hewitt, the Westinghouse Patent Bareau, Westing- 
house - building, Norfolk-street, Strand, London. (Date 
applied for under Patents Aot, 1901, May 13, 1904, being date 
of application in United States, ) (Complete specification. ) ) 

8975. Improvements in automatic telephone exchange systems. 
Bernhard Kugelmann, Birkbeck Bank-chambers, South- 
ampton-buildings, Obancery-lane, London. (Date applied for 
under Patents Act, 1901, April 29, 1901, beivg date of appli- 
cation in Germany. ) (Complete spt cification. ) 

8991, Au improved process for insulating electric wires and 
cables. La Com mpagaie Franciise de l'Amainte du Osp, 7, 
Southampton - buildinge, Chancery lane, London. (Date 
applied for under Patents Act, 1901, May 10, 1904, deing 
date of application in France.) (Complete apecification. ) 

8994. Improvements in electric switches or connectors. The 
British Thomson-Houston Company, Limited, 83, Cannon. 
street, London. (The General Electric Company, United 
States) 

8996. Improvements in electric arc lamps. Edwin Rudolph 
Grote and Milton Victor Ely, trading as Foster and Oo., 
Palace-chambers, Westminster, London. 

APRIL 29. 

9057. A new or improved electrico water-heating apparatus 
or radiator. Leonora Binko, trading as the K'e.trio Heat- 
ing Company, 9, Warwick-court, Gray’s-inn, London. 

9064. Improvements iu electric switches or circuit breakors. 
The British Thomson-Houston Company, Limited, and 
Edwin Jose ph Murphy, 83, Cannon-street, ondon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 18, 
1904. 
7044. Electro-capillary apparatus. Armstrong and Orling. 
8910. Push- buttons for closing electrical circuits, Klein. 

10800. Electric transformers. Berry. 

10878. Devices for protecting alternating-current electric 
apparatus. British Thomson-Houston Company, Limited. 
(General E:ectrio Company.) 

19737. Elocctricoal motor and  speed-control arrangements 
therefor. Bentley. 

13543. Electrical switches. Lundberg and Lundberg. 

14460, Reduction of displacement of phase in electric current 
circuits, Johnson. (Badische Anilin und Soda Fabrik.) 

$7900. Secondary batteries. Gardiner. 

28980. Joint-arm applicable for supporting electric lamps. 
Nieriker. (Date applied for under International Convention, 
Ost. 8, 1904.) 1905 


789, Electric heating of  electrically-propelled vehioles. 
Union Elek tricitäts-Ges. (Date applied for under Inter- 
national Convention, Jan. 16, 1904.) 

923. Electrioal measuring instruments. Conrad. (Date applied 
for under International Oonvention, Jan. 20, 1904.) 

3409. Arrangement of multiple switohboards for telephone 
exchanges. Siemens Bros. and Oo., Limited. (Siemens und 
Halske Akt.-Ges.) 

3510. Devices for preventing the overcharging of electric 
cables. Land und Sevkabelwerke Akt.-Ges. (Date applied 
for under International Convention, March 31, 1904.) 


COMPANIES' STOCK AND SHARE LIST. 


Name. A Last price 
Commerelal and Industrial.— £ g 
Alliance Eleccrical Oo., 5 per cent. Cum. Pref., Nos. 1- 9 1795 l * Ki 
Aron Electricity Meter, 6 p.c. Cum. FEAL Shares, 1- in l . 7/16-17/32 
British Insulated and Helsby Cables, Ord., 1-100,000 5 — 54-6 
— 6 per en Pref., 1- 100,000 - . — 54-6 
——— 4) per cent. Mortgage ‘Debentures .............- — 101-109 
a Thomson-Houston Co., 44 Der UE 1st Mort. Deb. 10105 
British ouse Elec. and Manur., 6 per cent. Pref. E 
778, DL S76 800 J E DE ee. i — 24.54 
T 4 F oent. Mo Debenture 1 idi a T s 
— Non. Cum., 6 per cent, Pret. .... a as ee ae a c- -4- B? 
—— 4 per cent. 1 Debeuture Stock -oa 3 æ 92-95 
1 per cent, 2nd Debenture Stock asas as = =s ow 100 e 79-82 


Name. go rm Last price. 
2 £ 

Oallender's Cable, Debentures «eo „ mo as BF aooo OS 0-0 9 0 nt OO oas 100 m 107-108 
— Ordinary ...... me we cc cen cc cece cc ccccascecccs 2» 6 wm 10411 
— § per cent. Pref. in.... $4. Ó. 63-53 

Orom ahhh areas use ses Ceserani O m 2i 

— D cent. Debentures.................. e. en es 100 . 9610) 
Edison an 8wan United.“ wa A” Sharon, 1-99, 118 9 9.8 08 9.9 ns 3 as 11 

— 5 Der cent. D 2008 „% „% „ „% 08 00 9.0 08 oe 9-5 a 100 om 85 90 
„ Stock, Red. e 100 .. 81-8 

7 per cent. Cumulative Prei... os ao co ne ce B us . 

4 per cent. Perp. 1st Mort. DDD —! 100 — 95 
Ferranti Limited, 5 per 700800) in Mort. Den pe Stock, Red. 100 .. 90-95 
General 3 mpan pany (1900) ope oe Pref... 10 — 9-10 

r cent. 1st Mort. Deb. Stock.. a .. 100 . 97-101 

W. T. Het 33 3 — es... D ~ 1112 

cent. Preference eeae @Geeven e eee ns o 6 = 6811 
Per ouk Debentures .............- e ee eo no ~ 100 . 109111 

India Rubber, Gutta Perches a: and Telegraph Works .. 10 . 16-17 

E A per conb eee EN — 100 Em 149.10 

er, Of., (EESEL 60 68 9.0 4-0 OF — OS -— ae 

Telegraph Construction Ordinarii CR ROO KA hata tae Qui 128 . E638 

Eleetrle Lighting and Supply.— 

Bournemouth and Poole, Ordinary ..................- — 10. 111-121 
— (4 per cent, Oum, Pref., 7, 50l - 1500 .......... ~ 10 æ 10-10% 
—— 6 per cent. Cum. Second Pref., 15, 001-22, 500 2. 10 . 11-12 
sais Ae Debenture Stock. Red. 2 % %% „%% ee of 100 rj 106-108 

Bromley (Kent) Electric t and Power Co 6 .. 5458, 

Brompton and F onsngion t ordin e er 8 Sx 910 
— | JOE VOLU. udien b b vy „„ E b. 

Oalcutta Pe rig 8u Corp., Ordinary, Noa. 1.60, 000 — 6 — 89 
— Noa. 60 0 8 0 c seekers 6 — 738 

Cambridge Electric 8u Company, Ltd., £10 Ord. . 8 . -el 

Oentral e 6 per cent. Guar Deb. Btock 100 æ 108.1 

Charing Cross 70.001-80,000. . E 6 n3 
— = in cent. Oum. e" Pret. 6. 5 

Ay Ne "44 po. "Qum. Pro., 1-40, 000 : = 5-454 
2 poc Mi ERRAT E Red. (Prov. Certe.).. 100 105 100 

Chelsea Electricity 8u ly .. „ „ „ 6 06 „% „ „ 99 6 een 00 9.0 00 60 T) 6 P 031 
— cent, Debentures s 100 109.111 

Otty of Lon on, 20008008 %% %% „%% „%% „%% % „%%% %% 08 „ CE ee 10 «a 11-12 
. 6 per cent, Cumulative Pref................... — 10. 15 775 
——— per cent. Debenture Stock .................. — 100 m 127 

per cent. 2nd Deb. Stk. Prov. Certe. (all pal) .. 100 . 193-106 

County c of on Electric Supply,Ordinary .......... 10 . 13 
——— per cent, Cum. Pre... . . 10 . 

— u per cent. Debentures Prov. Certes. All pd. Rd. 100 . 10-1 
— 4 per cent. 2nd Debentures Prov. Certs......... 100 . 111-114 

Edmundsons’ Electrici Ny Corporation, Ordinary, 1-60,000.. 86 — 63-6; 
——— 6 per cent. Cum. Pref. ................ . 64 6d d 

mereri por ont cent. First Mort. Deb...................-. 100 . 106-108 
Electric Oo. of Aust.,Ld.,6p.c.Cm.Pf.,1-30,000 85 . 24-28 

5 per cent. 8 Bt Mere ER ees - 
Folkestone Electric 8 apply d. Nos. bu 000...... 8 . 01.181 

per cent. bab € 9.0 00 ae 00 99 =a 1 1 

Havana Electricity, Limited, 1- 1500 Qoo: Red. mE Va sene si a7 0 m 94-10) 

Hove Electric Lighting, Limited, Ord. , 1-13,000 .. ~ 1814 

Isle of Wight Elec. Lt. and Pwr., Id., dp. Db. Stk. Red. 100 — 100-103 xd 

Kalgoorlie Electric Power and ted, 6 per 

Kinh Qum DL Ä 

ec. 

Kensington and tabridge and Notting Hill, 4 per 

cent Dehenture tock Red .. ........ 7 — 101.103 

Kidderminster and Dist. Les. L Lighting and Traction, Pre. 10 . 91-104 

London Electric, Ordinary ........................ e es a iU. om 21-24 

6 per cent. Prell... eer 5 a i 

VVV Red... 100 — 10¹ 

Metropolitan Ordlnaeggggzz ce eere eene 10 œ 18 19 

per Ber t Mor ege Debenture Stock .... 100 .. 109-114 
per cent, Cum. Pref. ........................ A 1 S 
per cent. M Debenture, Red. ........ ~ 100 . -99 

Midland Electric Power Ld.,44 p c. "lst Mort. Deb.. 100 a 99-101 

New m as Electric Supply, Ordin . id ; = 1n 

Notting Hew Electric — —  ————— 4 144-15. 

= 4 per cent Tust Moet. Debs Nos. 1-500 (Reg.) .. 100 108.102 

Oxford Electric, Ordinary, 1-96 ~ a $c -14,510........ . i: 88.1 
— 4 cent. ma Deboniars rrr UC UE a 98- 

Royal Hlecirical Com of Montreal 77 per cent. First 

gmithfisld Markets Blecteio Supply, Lid. , Ord., 1-12,000.. 6 - 2234 

cent. Debenture Stock n... e.e ae ne ao ce ea ce 10 . 1085 

South London, Ordinar g... . 2 am 832-4 

South Metropolitan Electric 1C higos and Power Co., Ord... l.. Es 

7 per cent. Cum. Prein x l ..111/32-1 13/32 
——— 44 per cent. lst Mort. Del. ue visse rasa xk ela 100 .. 145108 
—— Ditto, J M T r ·AÄ ts vis aux S 

di. James s and ig erg Ordinary, 101-30,080 ........ 8 . 133-143 
— 5j per can Od Of 0-0 06 4.0 9-6 0.8 9.9 64 6.6 YO OO oe OD OD 105 = x 

Urban rban Blec o8 Ordinary, 8-30, 07 is 6 .415/16-5 1/16 

I T Eta 

Electric 1 

Anglo- F 1.250, 007 5 = it 

8 6 per cent. Debenture Stock. 188 100 . 120 180 
Auckland Elec. Trane Ld.,5 p.c. 1st Mor. Deb. Stk., Red. 100 — 106-107 
Barcelona Tramways Limited, xe 1-20,000 as æ.. es.» 10 .. 11-112 

5 per cent. Cum. Pref. Shares, L- 10, 600000 10 99-1 

9 per cent. Deb. Red, 1-000 /// ovo ES 10 .. 891 

—~— 44 per cent. Red. Deb. Stock .. 100 .. 961 

Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606, 1 .. 2-3 

5 per cent. Cum. Pref. Shares, 1-59,394 . 1 .. 15/16-1 1/16 rd 
Belfast Street Tramways, Ord., Eo 25, S ee 10 .. 10,114 
Biackpool and Fleetwood Tramroad ............—. — AU a 154-34 
Brisbane Tramway Invest. Tim. Ord-, 175,000 Ô . 2! 

5 per cent. Cum. bret Nos. 1 175,000............ EN 

per cent. Deb. Stk., Red., Prov, Corte. ali pd. 100 æ 9 

British Columbia Electric Railway Co., Ord. Def. . . 100 108. 105 xd 

Wil ³o»¹u A ð es Pas SE ER ... 100 F 100-103 

— Non. Oum. 6 per cent. Pref. .................. = it 
—— 41 per cent. 1st Mt. Debs. Nos. 1-6,850, of £40 each 40 - UR Cd 
per cent. Vancouver Power Deb. ............ . 91 

British isish Mlectrto i ir neg A ^T. 1-500,000 & 60,001-90,000 10 94-91 
— e 501.60, 500 se ao 9.9 m6 mo at em em 107-11 
——— per cent. Perper tint bebentare Stock —-«« 100 . 120-122 
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Name, Amount Amount 


paid, Last peice, Name, palo, i-am 
£ 8 
Ashton, and Hyde Tramway, Ordinary = = «~ 10 12 
Baeuos \yres ind Bel gr ano Tram. Ord., 1. 100, 000 8 — 34-32 Oldham; per cent Dui. "n jud es a»exisesuiteacer l0 we 98- 
——— "A ;'0 een. Om. Ft.,1-40000..........— — 8 5 9/16-513/16 | Perth mieo. Tramways (W. A.) ö percent. 1 Mrt. Deb. Bk. 100 — 1% M8 
— ' ' B' 6 get ceat, Om. Fl., 1.87, 600 8 — i-th Potteries Blectric Traction, Ordinary 20, 001.40, 00 i m= 10 9 3 
— )perosut. Dab, Stock, Ned 100 107-10 6 per cent, Cum. Pref., 1-20,000 ......— 10 = 9j 
—— tor. Oaeb., all pald ee eee eoeoeaeeseneuanee te Be 100 ap 103 106 «4 per cent. Debenture Stock ee mé e Ke me Ae mE dE 100 a 1 . iu 

Buenos Ayres Electris Trams., Ld., ape Deb. Stk., Red. 100 — 97-49 South Lancashire Blectrio Traction and Power Company 

Calecatta l'ram ways, Limited, 1-102, ee 09506085095000626009€69€ b ee 81- £260,000 Ordinary em me me me em Qe em ao ao KD CU GO GO oe 1 1 

: cci Dot coal De 1 eee eee eT RN * és prem £101,132 6 per cent, Preferen ess l 100 
A932 Bids ram ays . ? 9050209002000 90 us as 8 — ^ ue d ui Co æ Co 

a N ài soia snam Framways, Snare ent. Gum Er s. =, E cs * £597,170 44 percent, Debenture Stock 100 p.e, P 
— pet cen 0 sb urtgage eb., 5 * 0 P — 

Urlom su diectric framways and Lighting, ö por oent. 15 i Electric Railways. 

wl »ebgage Denendare Stock, Rec. 100 101-103 xd Ceatrs1 London, Ordinary 7 100 = - 92 94 
grt Sie sto Fam a ane Lighting Oo. Ordinary 10 94-10 — 4 per cent. Pref, 35. ta - Es 
— per sea . UUM. Fre 0 = 11. — i 99 C Last no ao ao =e ao mo ao ns ao mo « " 

— - 4 peroeat. Debentures a.s. enso . 100 101.102 —— 4p.c. Deb. Stock (Prov. oer = 111-113 

D ode Calted Team ways (1896), Ord., Nos. 1-80, 000 10 . 154144 Olty and South e Ordinary 100 
—— » per cont. ref., Nos. within 1-80, 000 10 — 153-103 — 4 per cent. Debenture Stock a ne a a ~e ~e 100 = 107-109 
—— th per Bent pap Btock 55 100 " 108-11 Liverpool Over ne er cent Próf, is ios es des oc ms ed eo ae 10 -- as 

11 t Cuaned ecoric Tramw san n 7 FC. ? mo „ „% 99 oo me mo me 00 „ no mo aD em 

Jj im Peel., Nos. 50,001-60,000 — zn - d rl - 21-84 4 per cent. Mortgage Debentures, Red., 1-1. 700. .. 99-101 
—— - 4 percent, Debenture Stock .................. 100 = 85-90 Underground Electric Rallways of London, 5 per cent. 99106 

Kliisemlaster and District Lighting and Traction, Pref. 8 - 88 Front- Sh Secured Note:: - 9 a 4 

CI Salted Peya.(1901),6 per cent. Cum. Pref, ...... 10 ~ 101-1 Waterloo and Olby, Ordinary 100 919 
—— | percent. Ist Mt. Db. Stock, Red. ............ 100 ~ 100103 

Ma iras cet reum e 0907): 1 por Pen Den BeK 1 Red. 100 .. rn Telephones.— 

Metropolitan Elec. Frams., Ld.,Defd.,1,000,001-1,514,016. 1 .. : Mona e. Pr ERROR NER E m o 
— — 5 percent. Cum. Pref.,500,001-1,000,000 ... .... 1 .. -1 1/16 — . CCC 100 = 110.105 
—— — 44 percent. Deb. Stock, Rede. . 100 .. 106-107 6 percent. Oum. First Frei. 10 — 124-134 

Milwaukee Slectric Rail and Light, 5 per cent, 30-yr. Cons. —— 6 per cent. Oum. Second Frei. 10 — 114-124 

„ Mort. B dg, 1926, 1-5,500 sad 7,001-8 000............ 000. 106-110 (l per cent. Nou. Cum. Third Prei. 6 — 5 

Montreal Street Rail., Sterling d per cent. (Mort.) Deb., 101204 —— 54 per cent, Deb. Stock, Rc... 100 1.1 

p 1 "9 99290209*909022€0090999099909920959»229cn999» ee s „ D ^ CTT zn -106 
— = sterling 44 per cent. Deh., 1922, 601-2,000 1111... 100 : 103.105 Abercent Prov Cet oo esee ce gee 
New Ga l Traction, 6 per cent. Cam. Pref.,1-10,000 and lansa! Talaghans «nd BlectricOompapy Fg 1 14-18 
53.07.00“ U LIL— 2 nee 5 =- bl — 6 per cent. Cum. Prei. aE .. 1 T. 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or 8 | Accounts for past year, 

week | decrease. s 1 E o] Cost 

Uline, pem „ Mee o et TN per 

— s — — | s | : Reostyts per $ - 
| | Current | Total assengers | Oar miles | Pas- Car | Mile of mile, 

| aaee Posas | MK | Week. year. | 1208. | 1905. | Ending receipts carried. run, s'nger mile. track. | 
| | g £ c £ | £ | | d. j å, £ d. 

Aberdeen Corporation April29 | 1,178 1,187 | — 9| + 65,3494) 194 | 194 May 31 57,931 9,099,715 794,641 0˙98 1302) 1,970 | 6°14 

Ayr Corporation.............. 3 370 234 | + 135 + 76) 8 8 „ 15 14,160 3, 201,586 356,049 |1°03 | 10°11! 1,770 50 

Barking Corporation.......... * 1 48 ai | + 7 + 395 133) — — — — = = — | — — 

Birken nead Corporation „ 30 1,0% 1,099 | + 41 — 25°35; 255 | March 31 56,073 | 11,327,932 1,319,701 | 1°158 | 9°98 2, 3885 61 

Birmingham Cofporation ....| ,, 29 455 235 | + 172 — — — — — — — | = | — 1 — EN 

Birmingham Tramways Co. ..| — 5 = = 61 61 = = z= EM | — | ‘eat — 

Blackburn Corporation „ 261.518 870 + 643 21 23 „ 25 43,374 7,742,692 951,484 — 10 94 — 4°58 

shackpool Corporation „ 27) 19/6 57 | +1,419 171 | 174 „  31/211,168 6,169,121 784,443 1:52 |108 — — 

Blackpool-Fleet wood Trams. „ 28 78! 3214 | + 463 164 | 164 Dec. 31| 32,021 2,203,984 | 600,757 | 3°34 |12775| 2,001 | 706 

Bolton Corporation .......... „ 9)| 1,841 1787 |+ 51 + 168 58 58 | March31, 94,161 | 19,895,496 | 2,188,030 |114 | 10°22) 8,766 | 589 

Bournemouth Corporation. „ 26 1,577 1018 | + 559 1015, 105 — — — — — — | — it 

Bradford Corporation ........ „ £9| 5,530 4,000 | -1,5| 77 41 — — — — — — — s 

Brighton Corporation ........ „ 50 102, 84 |+ 278 = K 9 74 5 i — 10,432,508 | 1,031,928 | 1°00 | 10°10 — im. 

Bristol Tramways Company ..| 28 574 | 4,/95 |+ 98 — 914 | 514, Dec. 519 253,150 | 44,591,439 | 6,033,528 | — — — — 

Burnley Corporation „ 2 1,027 937 | + 3) E 10 50 10 - = — s — — en - 

Burton Corporation .......... » 30 326 915 | 45 — 8: | — March 51j| 11,574 | 2,556,134 282,578 | 1°08 | 9:84| 1,570 | 7:57 

Oardiff Corporation ..........| ,, 22| 1,955 1915 |-- 11 — — < — d E -— = — sie zx 

Carlisle Tramways Company. „ 29 223 178 ＋ 5l — — Dec, 310 9,987 | 2,805,277 334,393 — | 717). — * 

Central London Railway...... „ 29| 6,674 | 680 — 175 + 1,87. 6 6 „ 91,562,471 | 44,955,938 | 1,292,674a | 1°87 | 64°87 | 58,229 | 55:60 

Jity & South London Railway; „„ 52; 2. 08 | 4,681 | + 127 - ki Al 63 „ 31/165,005a 19,069,519a — — — — == 

Colchester Corporation ......| ,, 19 182 — 2 = 7 m eS a ie m hA — ~ — 

Oork E. T. and L. Company ..| ,, 27 903 453 | + 75 — — — „„ 310 25,657 | 6,355,823 | 919,676 100 | 695) — 39 

Darwen Corporation.......... » 28 283 222 F 63 c 7°25) 7-25 March 310 12,341 2,360,735 254,279 1°25 11°65! 1,707 9°36 

Dover Corporation .......... „ 19 187 2n 14 45 44 „ 31 11,255 871,352 280,901 091 965 2,505 | — 

Dublin & Lucan Electric Ry... | ,, 2 159 '05 | + 55 16 7 61 Dec. 319 6,234 588,905 107,164 |388 1409 9852 | 7-39 

Dublin U. T., electric cars... „„ 23) 4,523 | 4,177 | + 152 47 | | 

Dublin 8. District, Electric ..| ,, 28) 1,551 | 1,028 | + 203 | = 46 „ 510,139,643 » | 5,429,556 | — | — — — k 

Duadee City Tramways ...... „ 20 8 6 492 ＋ 31 — 22 | 22 May 15| 35,874 | 9,084,522 752,814 | 0°93 |11:276| 1,680 | — 

Bass Ham Corporation Ge 92 ! 128 | + 201 — 10777 | 1075 March 31, 34,312 | 12,950,259 807,002 | v°63 |10°2 | — — 

Glasgow Corporation „ 29 15,839 | 15,915 2,925 435,857 145 123 May 519/656,572 | 177,179,549 14,008,750 | 0°88 |11°25 | 5,489 5 7-404 

Gloucester Corporation. „ 25 383 — — = — ee = cil de | J - - m 5s 

Halifax Corporation.......... „ 19 2.715 2,9) | + 159 3 5014 | March 31, 68,283 | 16,322,054 | 1,387,885 100 |11:79| 2,059 8°77 

Huddersfield Corporation ....| , 3 1,746 | 1,708 | + 533 35 35 „ 31 65,545 | 11,893,287 | 1,632,000 1˙2 881 1873 | — 

Hull Corporation, E. 8........ „ 23 2255 | 2,055 | + 22l 25 | 19 » 51 87,707 | 21,065,999 | 2,218,696 |1:00 | 9°49 5,004 | 54 

Ilford Corporation .......... Wer d 915 146 + 100 — 104 = t EE — ex l Tus E — kee 

Ilkeston Corporation ........ „ 20 153 1:9 | + 14 — te = = = sal r = z3 a = 

Kirkcaldy Corporation. ,, 20 272 — — — = | sak = — — oe: 2 Bn ee + 

Leeds Corporation ........... „ “| 6,964 | 5,3991 | $1,573 89 814 „ 09,290,562 | 60,739,234 | 6,215,799 | 1°10 |10:94| 3,407 — 

Leicester Corporation ........| „ 22 1,951 | — — — 71 e ut = ae id = * * = 

Liverpool Corporation........ „ 22 10 216 |10131 T 25| + 6,165 | 103 | 103| Dec. 51 551,484 113,057,234 |11,734,838 11 | 10°73| 5,160 | 6:98 

Liverpool Overhead Rafiway.. ,, 3 1.654 | 1,553 | + 131 — A| 657) — June 50 79,252 | 10,466,726 | 986,185@ | 1°82 19•30a 6,110 | — a 

London County Council... „ 22 12,378 | 10.922 41,455 + 5,761 46} 40 - i » — ion Suo ix ias 

Lowestoft Corporation ..... - | — — — == — = — = am = E" 

Maidstone Corporation. 27 148 — 2 = - E = ia ix = as => 

Manchester Corporation...... „ 29 12.953 | 11,98 41,015 + 2,589 | 1314 — — = = — — NPE- = = 

Nelson Oorporation .......... „ 29 125 MS 4 12 21 — | March 3! 5,200 1,420,759 171,132 | 8:5 647| — E 

Newcastle-on-Tyne Corptn... „ 29 5,986 5,734 | + 192 — 45 384 „ 29/185,027 | 39,715,120 | 4,059,907 1'1 1094 4,111% | 

Newport (Mon.) Corporation.. —- ! - = 15 * v4 "t ES s M ipiis —— lis 

Oldham Corporation ...... „ 5| 1707 113) | + 577 + 2,032 311 - Š = = À — e 

Portsmouth Corporation...... „ 29 2,556 1.655 | + 70) 29 29 „51 9,448 | 18,204,426 | 1,828,193 | 1°16 | 12:29 | — — 

Reading Corporation Ny: 705 t 99 + 117 - E ` 4 me . e al - 

&ochdale Corporation ........ » 29 582 120 | + 352| + 1,811 | 44 44 3lg| 5,416 925,281 127,456 | 1:38 | 10:07 | — 7'68 

Rotherham Corporation. „ 27 57 7 +'6 + 141 : — d „ 31 2),968 4,914,479 525,840 | 1°02 | 9°570/| 2,247 6-68 

Salford Corporation .......... „ 30 40:3 5,957 T 3 + 252 — — ^n os iis —— xm — . e. 

Scarborough TramwaysCo....| ,, 29 131 — = — b ux - — ue EX | e Pl ud = 

Sheffield Corporation ........ „ 30 5.141 | 4835 | + 255 + 465 344| — „ 259 216,309 | 56,812,049 | 4,926,083 | 0-904 10-428 7,510 | 7-9 

Southampton Corporation. 20 1,0] gl 4 10) 11 11 „ 81 35,874 9,084,522 752,814 |0946 11-455 5,760 4 

Southend-on-Sea Corporation. ,, 726 159 204 | + 195 64 = As — eae 2 = "^t zz 

Stockport Corporation ...... „ 28 685 99) | + 181 114 = — — = — à AAT E " 

Sunderland Oorporation.../ , 3J| 1,9558 | 1,15) | + 233 19531848) „, 51 62,506 | 14,848,958 | 1,035.65 |101 |1046| — | 69e 

Swindon Corporation. 25 239 pet T ‘ 51 Es X t n: iy per * p AE 

Wallasey U. D. 0. » 27 616 659 | + 191 10:5 | 10:5 „ 31 35,861 6,564,493 757,688 | 1°28 | 11:86 | 4,10 T0 

Warrington Corporation. 27 571 703 | + 63 7h = A E Be iy "uw 

West Ham Corporation. „ 27 1,826 16 41.120 + 2,326 | 862) — — zs || re — lo aa t. 

Wolverhampton Corporation... „ 26 964 990 | + 414 — 74 | — „ 519 20,878 | 4,263,066 | 417,355 — 12-005 — i 


* Includes iualuveuanoe of permanent way and proportion oí profits paid to the tramway companies for term of xpired red | REN ih a Train 
Per mile of single track. o Include rail and tram. d Inclading — d Including one section of horse — 2 1908, a Half-yesrs (quem, 
Only eight months—expenditure includes large special items incidental to starting new department, l 
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NOTES. 

Electrical Engineers (R E.V.).—The corps held a 
successful Bohemian concert—the last of the season—at 
the Caxton Hall on Saturday last, Colonel Crompton, C. B., 
the commanding officer, occupying the chair. 


The Institution.—The meeting last week at the 
Society of Arts was occupied with Mr. A. M. Taylor's 
paper on “Stand-by Charges and Motor-Load Develop- 
ments,” a report of the discussion on which will appear in 
our next issue. 

New Marconi Station.—It is reported that arrange- 
ments are in progress for the establishment of a wireless tele- 
graph station at Machrihanish (Argyll) for the transmission 
of messages by the Marconi system. Ground has been 
acquired in the vicinity of Losset, but the site has not been 
finally decided upon. The tower for the dispatch and 
reception of messages will have an elevation of 400ft. 

Wireless Telegraphy on Lightships.—Replying to 
a question in the House by Major Seely as to whether 
the work of installing wireless telegraphy on the six light- 
ships for life-saving purposes had now been commenced, 
Mr. Bonar Law, secretary to the Board of Trade, replied 
that the agreement with the Marconi Company had been 
finally settled, and the work of installation was being put in 
hand forthwith. 

Faraday House.— As s result of the recent scholar- 
ship examination the following awards are recommended : 
to Edward Stanton Ritter, of Cheltenham College, a 
Maxwell scholarship of 50 guineas, tenable for two years; 
to Louis Dudley Hooper, of Bournemouth School, and 
James Ardern Taylor, of Wellingborough Grammar School, 
exhibitions value 30 guineas, tenable for two years. The 
following candidates, who distinguished themselves in the 
above examination, have been awarded special prizes of 
20 guineas each: Arthur Lionel Ballard, of Dunheved 
College ; Edgar James Barnes, of Bournemouth School. 

X-Rays.— A feature of special interest on the conclud- 
ing day of the Róntgen congress held at Berlin last week 
was the discussion upon the treatment of cancer by X-rays, 
as opposed to surgical methods. Prof. Lassar, the well. 
known authority on skin diseases, advocated the applica. 
tion of X-rays in cases of great suffering, adding that his 
experience was that they relieved pain. He contended 
that the rays were greatly superior to the knife 
for the removal of cancerous growths, and declared 
that the success achieved by the Róntgen treatment in 
gangrenous cancer formations was such as the boldest 
imagination did not dream of s few years ago. In a 
hundred such cases he had only had three failures. 

Parcel Traffic on Tramways. —The Manchester 
Corporation, which recently instituted an elaborate tram- 
ways parcels express, have had proceedings instituted against 
them by Messrs. Sutton and Co., a firm of local carriers, 
who seek an injunetion to restrain the Corporation from 
conveying, collecting, and delivering goods or parcels by 
means of road vans, haud carte, or messengers, and acting 
as general carriers or railway agents. The plaintiffs also 
seek a declaration that it is unlawful for the Corporation to 
expend any moneys of the city for such purposes, or to 
use any buildinge, plant, apparatus, or servants belonging 
to the tramways undertaking otherwise than for the work- 
ing and using of the tramways. The Corporation will 
defend the action. 

New Publications.—We have received a copy of the 
Wisconsin Engineer dated April, which contains articles on 
."Central-Station Engineering,” by Mr. C. H. Williams; 
The Public Water Supplies of Wisconsin," by Mr. W. C. 
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Kirehoffer; “The Relations of the Engineer to the 
Telephone Business,” by Mr. A. S. Hibbard; ''Desirable 
Product from the Teacher of Mathematics,” by Mr. D. C. 
Jackson, and “The Physical Properties of Wisconsin 
Railways.” The Transactions of the North-East Coast 
Institution of Engineers and Shipbuilders, dated April, 
contain Mr. W. R. Cummins's reply to the discussion on 
" À Comparison of Vertical and Horizontal Tubes in 
Watertube Boilers,” and a paper on Petrol Motorcars,” 
by Mr. Frank Little, with the discussion thereon. 

Optical Convention.—We learn from Mr. F. J. 
Selby, hon. secretary of the Optical Convention, which 
opens on May 30, that preparations are now approaching 
completion. In addition tothe papers previously announced, 
a contribution is promised from Lord Rayleigh on The 
Polishing of Glass Surfaces," and Prof. Schuster will read 
a paper on “Spectroscopic Optics." The demonstrations of 
special apparatus arranged for the afternoons include the 
following: multiple colour illumination for microscopic 
objects, by Mr. J. Rheinberg; diffraction apparatus, by 
Mr. J. Rheinberg; quartz orystals, by Mr. J. Wood ward; 
spectroscopes, by Mr. F. Twyman; and interferometer, by 
Mr. H Stansfield. The convention has the support of the 
Mercers’, Goldsmiths’ and Clothworkers’ Companies. The 
convention is to be held at the Northampton Institute. 


Electrical Contractors’ Association.—The Leeds 
branch of the Electrical Contractors’ Association held tbeir 
annual meeting on Saturday at the Great Northern 
Victoria Hotel, Bradford. There was a good attendance 
of members. The report and balance-sheet were adopted, 
and the officers for the ensuing year elected. Mr. W. P. 
Steinthal was elected chairman and Mr. J. H Taylor 
(Huddersfield) vice-chairman. Mr. E. C. Wallis, who had 
rendered valuable service as secretary, consented to retain 
his office for another 12 months. Following the meeting a 
dinner was held, at which the majority of the members 
were present, and several guests, amongst the latter being 
Mr. Rolles and Mr. Allsopp, of the Bradford Corporation 
electricity department, and Mr. E T. Steinthal, a member 
of the Central Board of the association. The dinner was 
succeeded by a smoking concert. 

London Traffic Commission —The Royal Commis- 
sion on London Traffic held sittings in private last week at 
the Westminster Palace Hotel. The Commissioners are 
stated to have practically concluded the consideration of 
their draft report, but apparently they had not finished 
taking evidence. The witnesses on the firat day were Mr. 
Daniel Daff, manager of the London Road-Car Company, 
on behalf of omnibus proprietors in London; Mr. A. T. 
Salisbury Jones, chairman of the London Motor Omnibus 
Company, Limited; and Mr. A. Campbell Swinton, chair- 
man of the London and District Motor 'Bus Company. 
Their evidence was chiefly directed to the results that have 
attended the introduction of motor omnibuses into the 
streets of the Metropolis in respect of traffic, cost of opera- 
tion, renewals, repairs, and depreciation. The witnesses 
on Friday were Mr. C. R. Bellamy, general manager of 
the Liverpool Corporstion tramways, and Mr. J. M. 
McElroy, general manager of the Manchester Corporation 
tramwaye, who attended to supply the Commission with 
details of tramways working in those cities. It is stated 
that this really concludes the evidence, and it is anticipated 
that the report will be presented to Parliament by White 
suntide. 

Single-Phase Elevator.—At the fifth annual con- 
vention of the Iowa Electrical Association, Mr. L. Sparrow, 
of St. Louis, read a short paper on the Wagner single-phase 
elevator snd hoisting motor, of which an abstract appears 
in the Electrical World of New York. This motor, which has 
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recently been put on the market, behaves, as regards current 
consumption, very similarly to a shunt direct-current motor, 
giving a torque in starting in direct proportion to the 
` current used. In elevator service the excess torque and 
current over the normal in starting is not less than 50 per 
cent. This excess current, however, falls rapidly as the 
elevator is accelerated, The polyphase induction elevator 
motor may require as high as 500 per cent. more than full- 
load current in starting. This motor makes it possible to 
give with a single-phase distribution all the kinds of service 
given by direct current at the present time, and more than 
are usually feasible with polyphase motors. The new 
Wagner motor is stated to have a power factor of at least 
70 per cent. in starting and 80 to 85 per cent. when running 
at full speed. The motor in elevator service can be used as 
an electric brake runnirg as an induction generator if the 
armature is rotated at a speed in excess of synchronism. 
The motor is capable of 40 per cent. speed variation, with 
constant speed at whatever point it may be adjusted, thus 
making it applicable to ventilating fans and machine shop 
tool service. 


Wireless Telegraphy.—Statements in the Press 
record that another important discovery has been made 
in this field, the achievement being credited to Father 
Joseph Margas, pastor of the Catholic church at Wilkes- 
barre, Pennsylvania, who is stated to have been 
making experiments for the last seven years. He is 
reported to have demonstrated that by conveying musical 
tones instead of the Morse code he can make communica- 
tions with almost certain success." For the purpose of his 
experiments he uses a pole 200ft. nigh in his rectory 
yard, and he is stated to have been in constant communica- 
tion with Scranton, 18 miles away. Operating with two 
tones only, Father Murgas is stated to exceed the speed 
obtained by any other system, and he has now almost 
perfected a complete tone alphabet, the speed of which is 
limited only by the capacity of the receiver to read the 
messages, which reminds one of a more familiar system. 
We are further told that the present cost of this syatem is 
not more than one-third the cost of other systems. The 
report concludes with the information that the trans- 
mitting and receiving instruments are the most simple 
yet devised, and the initial cost is small, because either 
earth or air current can be used singly or combined. This 
sounds like progress ; but, unfortunately, these admirable 
systems have a habit of vanishing from the public ken with 
the same meteoric suddenness as that with which they are 
heralded. 


Telephone Call Offices.—The report of Dr. Colling- 
bridge, medical officer of health for the City, should go 
far to allay the apprehensions of those who feared that 
the instruments at the public call offices were open to the 
‘gravest hygienic objections, it having been suggested 
that there was especial danger of tuberculosis and 
diphtheria being communicated by one user to snother. 
With the sanction of the National Telephone Company a 
number of call offices were selected, the mouthpieces 
removed, placed in sterilised bottles, and submitted to 
Dr. Klein for bacteriological examination. As the result 
of experiments on two guinea-pigs, it was found that the 
mouthpieces contained no tubercle or diphtheria germs. In 
all 12 mouthpieces were thue treated. The result was 
exceedingly satisfactory, as it showed that in none of the 
‘mouthpieces were any tubercle bacilli present. The con- 
clusion, therefore, was that there is no real risk in the 
use of the telephone st public call offices, and that the 
‘alarm that had been raised had no foundation in fact. 
The only precaution advisable was the obvious common- 
sense one of keeping the mouthpieces clean. The medical 


officer had for some time been in communication with the 
Telephone Company with regard to the condition and 
ventilation of their boxes. They had undertaken to 
improve the ventilation and to line the boxes with an 
improved material which would allow of their being 
thoroughly cleansed, thus doing away with the accumula- 
tion of dust. 

Niagara.—Both Houses of the American Legislature 
adjourned last week without coming to a decision upon the 
Niagara Power Bill, which is consequently hung up indefi- 
nitely. This result is apparently due to the publicity 
given to the corrupt practices of the promoters’ agents, the 
New York World estimating the amount spent in per- 
suading legislators to vote for the measure” at £30,000, 
whilst the New York Sun stated that it would be passed at 
the last moment “ if lobbying could buy the needed votes.” 
The feeling of opposition on the part of the public was, 
however, very streng, and was supported by the Governor 
of New York State, who apparently wields considerable 
power in this matter. The promoters were, therefore, 
unable to force the Bill through. This continuation of the 
bribery perpetrated in the earlier history of the American 
side of the Falls cannot well be too strongly deprecated, but 
at the same time we scarcely think that xsthetic considera- 
tions should be allowed to outweigh those of a utilitarian 
nature. Although the powers proposed to be taken by 
the promoters are of an extensive character, they are 
scarcely likely to avail themselves of them to the fall 
unless there is a corresponding market, in which case 
economic considerations would probably justify such a 
course. There is still the question of payment for the 
water thus taken to generate energy. It is notorious that 
as the result of bribes, huge concessions were given away 
in connection with previous American schemes for utilising 
the Falls, instead of a reasonable charge being made, as is 
done by the Dominion Government. We do not know the 
precise terms of the present Bill but a tax, at once 
adequate and reasonable, is only what the circumstances of 
the case demand and the value of such a concession merits. 


Local Sections.—Elsewhere in this issue will be found 
an interesting suggestion for the extension of the good 
which the local sections of the Institution of Electrical 
Engineors have already performed. Until these sections 
were organised it was, as a rule, only the heads of firms 
who were able to attend with any degree of regularity the 
meetings of the parent Institution. Their presence at the 
London meetings rendered the same more interesting than 
they have been during the past year or twc. With the 
formation of the local sections the number of papers read 
and discussed each year has inoreased, but what is much 
more important is that the number of electrical engineers 
who have been able to take part in the discussions 
or to listen to them is very much larger. The social 
intercourse after the meeting between the engineers engaged 
in the local firms is also à most valuable feature of the 
meeting. It is now suggested by a contributor that 
these local sections should undertake the distribution of 
atandard technical literature to the members, This could 
be organised much in the same way as a lending library, 
and the membership fee should be made to cover all but 
the postage expenses. The junior members of the profession 
naturally find it impossible to buy for themselves a com- 
plete set of standard works on electrical engineering, or to 
subscribe to even one technical journal from each country 
interested in electrical manufacturing. In this respect the 
London members have the advantage of the library in 
Viotoria-street, and the proposal to render the volumes in this 
library accessible to country members needs careful con- 
sideration. In our opinion the value of a library is largely 


THE ELECTRICAL ENGINEER, MAY 12, 1905 


651 


reduced if once books are lent out. Thus, while our 
correspondent's suggestion is a most valuable one, we think 
the books which should be circulated should be duplicate 
copies of standard works specially obtained for the purpose. 
Further, in connection with every local section there 
Should be arranged a room in which, during certain nights 
in the week, the technical journals from foreign countries, 
as well as the English ones, could be read by members. 
This room would also afford a meeting place for electrical 
engineers, and would extend the opportunities for that 
mutual assistance which members can render to each other. 


Engineeering Standards Committee.—We have 
received reports Nos. 20 and 21, which respectively 
deal with “British standard screw threads " and “ British 
standard pipe threads." The committee recommend that 
the Whitworth form of thread bs adopted on all screws of 
iin. diameter and above, having either Whitworth or 
British standard fine pitches. The committee also recom- 
mend that all serew threads made in accordance with the 
szes given in Table I. be known as British standard 
Whitworth screw threads (B.S W.),” those in Table II. 
as "British standard fine screw threads (B. S. F.), 
and those in Table III. as “British Association 
screw threads (B.A).” The retention of the pitches 
. originally devised by Sir Joseph Whitworth is advocated. 
To meet the wide-spread desire for a series of finer pitches 
to supplement those of Sir Joseph Whitworth, the com- 
mittee have prepared a table of fine pitches of jin. to 6in. 
diameter. For odd siz:s the committee recommend the 
adoption of the pitch and depth of thread for the sizo imme- 
diately preceding the required one. The pitches given in 
Table II. for sizes up to and including screw threads 
Na? 

„ E 
10 
equalling the pitch of thread in inches and d the full 
diameter of thread in inches. For those sizes above 
lin. diameter up to and including screw threads of 6in. 
diameter the pitches in Table II. are based on the formula 
p. 


of lin. diameter are based on the formula P- 


The Committee on Screw Threads and Limit 


Gauges are at present engaged how best to secure satis- 
factory interchapgeability between male and female screws. 
. Report No. 21 contains recommendations regarding the 
form of pipe threads, a definition of the Whitworth 
thread, sizes of tubes, couplers, etc. The committee also 
recommend that a complete set of standard male screw 
gauges be made in accordance with the specified tables, and 
that they be deposited with some recognised authority, 
such as the Board of Trade or the National Physical 
Laboratory, for reference. These two reports are published 
at 2s, 6d. each, and can be obtained from the offices of the 
committee or from any bookseller. 


Association of Tramway and Light Railway 
Officials.—The ninth general meeting of this association 
was held at Bristol last week under the presidency of Mr. 
H. Eogland, manager of the Wakefield Light Railways 
Company. The members present hailed from London, 
Birmingham, Norwich, Darlington, Brierley Hill, Wolver- 
hampton, Rossendale, Worcester, Wakefield, etc. Mr. 
Charles Challenger, the traffic manager of the Bristol 
Tramways Company, in welcoming the members of the 
association on behalf of the directors of the company, 
alluded to the great expansion of the Bristol system, which 
during last year carried the popalation almost three times 
each week. The route length to-day was about 30 miles, 
and it was not the company’s fault that there was not double 


that length of route. Bristol was amongst the first two or 


three tramway companies in this country to operate horse 


cars, and was the first to ran electric cars under the Board 
of Trade rules. Referring to the great engineering work 
done by Sir George White and his brother, Mr. Samuel 
White, the speaker said that their achieveraents in Bristol 
alone would have placed them in the front rank of electric 
tramway organisers, but the marks of their genius in this 
respect had been impressed upon many towns in this 
kingdom. The London United Tramways, on account of 
the formidable obatacles of various kinds to be overcome, 
stood out as a monument to their and Mr. Clifton Robinson's 
genius, tact, and enterprise. In conclusion, he outlined the 
provision made by the company for old employés, which, 
startiog with a provident fund, had now developed into 
a pension scheme, whereby an annuity was secured to 
employés st the age of 65 without any contribution from 
them. Mr. Sydney E. Smith, the assistant traffio manager, 
also read a paper on the system, in which he reviewed its 
technical aspects. Mr. Conaty offered congratulations on 
the pension fund, which was a step ia the right direction, 
though he was afraid that all tramway concerns could not 
afford it. New members having been elected and the 
report and accounts adopted, the president and Mr. Conaty 
were elected to represent the association at a conference 
upon the desirability of amalgamating the Manicipal 
Tramways Association, the Tramways and Light Railways 
Association, and this association. 

Electricity on a German Warship.—The liner 
Preussen, which was launched from the Vulkan ships 
yards in Stettin, Germany, at the end of 1903, and which 
at the present moment is at anchor at Swinemiinde, isto 
be put into service and will be attached to the Baltic 
marine station this month. It has three screws, and 
is about 400ft. in length, 70ft. in breadth, and 25ft. in 
draught, with a displacement of 13,200 tons. It develops 
a speed of 18 knots, the capacity of her engines being 
16,000 h.p. The vessel is fitted with a belt armour cf 
225mm. and an armoured deck of 75mm. thickness. Her 
artillery equipment comprises four quick-charging guns of 
12in. gauge, 14 7in. quick-charging guns, and 12 of 31in. 
gauge, 12 1]in. machine guns, and eight machine rifles, in 
addition to six torpedo-launching tubes. Her crew con- 
sists of 697 men. All the internal rooms as well as the 
upper deck are lighted by electric glow lamps. For ute 
in connection with the scouting service in action or, 
generally speaking, whenever the enemy is close by, as also 
for signalling to a distance, there are used four large pro- 
jectora of 61 million normal candle-power each. Eleotro- 
motors are being used extensively for such purposes as 
conveying ammunition from the ammunition stores to 
the guns, moving the rotating armoured gun-turrete, hand- 
ling coal, lowering or hauling the large boats, operating 
the machine tools and refrigerating plant, as well 
as for driving the numerous fans of different sizer, 
which are installed in all the compartments of the ship. 
Tho whole of the apparatus used for the transmission cf 
orders from one part of the ship to another, as well as for 
mutual communication between different places—:¢, the 
telegraphs controlling the rudder, engines, boilers, artillery, 
and torpedo rooms—the optical signalling apparatus for the 
transmission of orders and intelligence from ship to ship or 
from land to ship, the telephone and alarm plant, the 
medical outfit of the infirmaries, and instruments for indi- 
cating the depth, etc., are operated by electricity. The 
whole of the above machinery and apparatus has been con- 
structed by the Siemens Schuckert Works, which syndicate 
also installed the two central stations supplying the current 
for their operation as well as the one required for the 
‘Telefunken " wireless telegraph apparatus. These central 
atations contain an aggregate of four turbo-dynamos of 
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65 kw. each in addition to a storage battery, intended to 
serve as reserve. 

Personal.—Mr. W. A. Chamen, late chief engineer to 
the Glasgow Corporation electricity department, was enter- 
tained to dinner at the Grosvenor Restaurant, Glasgow, on 
the evoning of Thursday, the 4th inst., by members of the 
electrical profession in the neighbourhood and the staff of 
the electricity department. Ex-Bailie D. M. Stevenson 
presided over a large company, covers being set for con- 
siderably over 200. Several scientific bodies, inclading the 
Institution of Electrical Engineers, were represented. The 
Chairman, in proposing the toast of the guest, recalled 
the early history of the electricity undertaking, which 
was originally a very small affair under the wing of 
the gas department. Mr. Chamen promptly realised the 
desirability of forming the electricity undertakiog into a 
distinct department, and since the separation had been 
accomplished it had developed by leaps and bounds. 
Although their la:e chief engineer did come from south 
of the T weed, the credentials with which he came gained 
the confidence of the committee, and he immediately 
justified this confidence by formulating a scheme for a large 
power station at Port Dandas, another power station being 
opened shortly afterwards at St. Andrew’s Cross The 
result was that the annual output had increased from some 
26,000 to 17,000,000 units, aud the revenue from £56,000 
to £180,000. He (the speaker) had never known an 
' official who managed to get along as Mr. Chamen had 
done—he pleased the contraetore, tbe Corporation, and 
the consumers, and in his presence difficulties disappeared. 
Mr. Thomas Wright, chairman of the Electrical Contractors’ 
Association, supported the toast, which was received with 
acclamation. Mr. Chamen, in returniog thanks, said that 
the friendly relations which had always existed between 
him and the staff were due to a very simple circumstance. 
He explained, amid laughter, that whenever any problem 
arose he had called in his assistants, who all expressed their 
ideas, and then he said what he thought should be done, 
which was done, and that was all. It had given him the 
greatest pleasure to see that Mr. Lackie was to take his 
place as chief engineer, with Mr. Page as chief assistant. 
He might add that a great deal of rubbish had been talked 
about Englishmen not being liked in Scotland; his expe- 
rience had been that the alleged prejudice was a mytb. 

Electrification of Trunk Lines .—An illustrated 
lecture on the Application of Electricity to Heavy-Freight 
aud Trunk-Line Railways" was recently delivered by Mr. 
J. H. Hallberg before the Electrical Engineering Society 
of Columbia, and an account of same appears in the 
Electrical Review of New York. The lecturer described in 
detail all electric systems which have been proposed and 
tried for trunk-line service, and a number of lantern slides 
illustrating the 15,000-volt single-phase railway develop- 
ments carried on by the Oerlikon Electric Company, of 
Zürich, Switzerland, under the direction of Mr. Emil 
Haber, were the subject of an interesting description and 
discussion. After describing the Oerlikon system, the 
electrical equipment for the New York Central Railroad 
(now being manufactured by the General Electric Com- 
pany), and the Siemens and Halske locomotive used for 
the high-speed electric railway tests between Marienfelde 
and Zossen, an interesting discussion ensued upon the single- 
phase to polyphase electric railway system lately invented 
by the lecturer. The important feature of this system is 
that it is possible to build very powerful locomotives which 
can be operated with only one contact wire delivering 
high-voltage single-phase current to the locomotive. The 
eurrent is converted on the locomotive by means of a motor- 
generator set into poly phase currents suitable for the polyphase 


induction motors, which are mounted on the driving axles. 
As all generating and transforming apparatus are of the 
alternating-current type, no commutators are required, and 
the use of induction motors on the locomotive eliminates 
altogether the use of commutators for any of the main 
generating or driving machines for this system. Subse- 
quently the various forms of construction for overhead 
contact wires for high-speed trank-line railways were con- 
sidered, and the general opinion was that it would be 
preferable to make contact on the top of the contact wire, 
as suggested by Mr. Huber, of the Oerlikon Company, 
instead of using the ordinary catepary suspension, which 
makes it necessary to collect current from the underside of 
the contact wire. The lecturer agreed with Mr. C. O. 
Mailloux and Mr. Dimon ia that nothing less than 15,000 
volts should be used for heavy trank-line traction, and tbat 
the use of more tban one wire for each track would be 
prohibitive. Mr. Hallberg also commented favourably 
upon Mr. Mailloux’s suggestion to generate current at 
about 15,000 volts, which could be distributed directly to 
the contact wire wherever necessary, instead of generating 
current at a low voltage and then stepping up to a very 
high voltage for the trausmitsion lines and again reducing 
the pressure at sub stations for the contact wire. Where 
large amounts of power are generated, as for a large trunk- 
line railway system, it would perhaps be more economical 
to generate and distribute directly to the contact wire 
through high-potential transmission lines without the use 
of sub-stations. 


Grinding of High-Speed Commutators — An 
article on this subject appears in the Electrical World of 
New York from the pen of Mr. O. H. Crossen. The author 
points out that an objection raised against the use of 
rotary converters on 60-cycle alternating-current systems 
is based on the troubles encountered at the commutator. 
While the design of the commutator for a low-voltage 
25 cycle converter is comparatively free from difficulty, 
the problem becomes more complex with increase of either 
the frequency or the EMF. For very high frequencies 
and voltages the designer is forced to use an extremely 
large number of commutator segments, or to accept a high 
difference of potential between adjacent segments ; to use 
very thin segments or to resort to high peripheral speede. 
It is evident that any of these extremes would prove 
detrimental to the sparkless operation of the commutator, 
and with 60 cycle rotary converters for railway work a 
compromise design must be adopted, a large number of 
thin segments being used upon a commutator having a 
high peripheral speed. Even with a commutator of the 
best construction, sparkless performance will not be 
obtained unless the bearing surface of the mica and 
segments be kept perfectly true. Any slight roughness 
of the surface, due to difference in height of tho mica and 
the segments, will cause under the brush a spark which will 
burn the segments and thus increase the roughness, 30 that 
the effect is oumulative. Continued operation of a roughened 
surface will soon result in the necessity for the use of a 
turniog tool to prevent the sparking. The most common 
method for smoothing a commutator involves tho frequent 
use of sand-paper. The author be'ieves this method 
to be inadequate, since it merely postpones the trouble 
for a day or two at the most, and it causes the rapid 
wearing away of the commutator. Experience indicates 
that it is impossible to obtain good results from the use 
of sand paper upon a commutator having a peripheral 
velocity as high as 4,600ft. per minute. Excellent results 
have been obtained, however, by using the brushes them- 
selves for grinding the commutator. For this purpose the 
machine should be driven by some external means, as, for 
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example, by the small starting motor on its shaft, and its 
field circuit should be open, so that no E.M.F. is generated 
at the commutator. A thin film of light engine oil should 
then be applied to the commutator with a cloth. Within 
from three to five minutes the surface of the commatator 
will be ground smooth, due to the cutting of the brushes. 
The grinding being completed, the oil should be removed, 
and a little gasoline applied with a cloth to thoroughly 
clean the commutator and brushes. Care should be 
exercised to remove all oil from the underside of the 
brushes, for any oil which finds its way to the com- 
mutator during operation is lfable to become carbonised 
and cause trouble. Mr. Crossen states that commutators 
may be kept in practically perfect condition if they are 
ground in this manner whonever sparking begins to appear. 
Some commutators will require this treatment after a run 
of 20 hours, but with others the process need not be so 
frequent. 


Rare Earths in Electric Illuminants.— A paper 
was recently read before the Engineers’ Society of Western 
Pennsylvania, by Mr. M. C. Beebe, upon “ The Use of Rare 
Earths in Electric Illuminants.“ The author commenced 
by discussing the wide field for a filament that would 
supersede the carbon type in both arc and incandescent 
lamps, for though carbon is practically infusible, the tem- 
perature at which it operates in the incandescent lamp 
causes vaporisation. He then described the properties of 
the various rare earths, with special reference to a com- 
bination of zirconium and yttria earths. Experiments 
. indicate that the yttria earths of the greatest atomic 
weight give the most satisfactory result in glowers. 
Farther on Mr. Beebe dealt with the possibilities of self- 
starting filaments. Many oxides will conduct at room 
temperature. 
70 iron to 30 tin, will start without preliminary heating 
and withstands rather a high temperature. There are 
many other similar combinations, likewise other possibilities 
exist ; such as carbides, silicides and borides, operated either 
in vacuum or gases. A Nernst glower may be made to 
conduct current at low temperatures by running it for a 
short time in a rarefied atmosphere containing a carbon gas. 
If to a globe in which a glower is operating in a good 
vacuum an amount of hydro-carbon gas is admitted 
sufficient to lower the vacuum even less than a millimetre, 
the potential difference across the terminals of the glower 
will decrease rather rapidly, and in the space of a few 
minutes, or even seconde, the glower will have become a 
conductor when cold; in other words, self-starting. The 
author then detailed an experiment in support of this 
theory. A glower was mounted in a glass bulb and in the 
axis of a carbon filament of a helical shape. The bulb was 
exhausted well and sealed off. The carbon filament was 
used four or five times to start the glower, alternating 
current beingemployed. Aftertheglower hadrunafew hours 
it was noted that it was changing colour at its terminals. 
The discoloration gradually crept toward the centre, and 
after about 24 hours the glower could then be started 
without preliminary heating. Apparently, enough of the 
carbon filament was oxidised during the short time it was 
in use to give a slight quantity of free carbon monoxide in 
the bulb, the source of oxygen being the glower itself. It 
is uncertain whether this gas was effective in reducing 
some of the glower material to its metallic form, or whether 
a conducting carbide was formed by the action of the 
carbon gas upon the glower materials. The author prefers 
the former reason, because it is noticeable that the darkened 
portion at the negative end of diroct-current glowers is of 
higher conductivity than the glower proper, and it seems 
quite likely that thie deposit is a metal separated out by 


A mixture of iron and tin oxides, about. 


electrolytic action. Metallic zirconium, for example, with. 
stands very high temperatures in the open air without 
oxidising, and its melting and vaporising points where air 
is excluded are doubtless very high. The author concludes 
with the statement that there is a broad electrical field still 
open for the rare earths, and considers them well worthy of 
farther research. 


Electrolytic Dissociation.—A summary of Mr. 
Louis Kahlenberg’s recent investigations bearing on the 
theory of electrolytic dissociation appears in the Journal 
of the Chemical Society. The author made experimental 
observations in connection with the properties of aqueous 
and non-aqueous solutions, and the results lead him to the 
conclusion that the theories of solution and electrolytic 
association are antenable. He remarks that no general 
agreement between the values of electrolytic dissociation 
as calculated from the conductivity, and from the vapour 
pressure, boiling point, or freezing point, has ever been 
established. Whereas Arrhenius’s theory requires that the 
molecular conductivity shall always inerease with dilation, 
cases are known where it diminishes or remains practically 
constant. The Nernst-Thomson rule, which ascribes the 
cause of dissociation to the high specific inductive capacity 
of the solvent, is not confirmed by later experiments. The 
additive properties of solutions of electrolytes, which are 
frequently regarded as evidence in favour of the dissocia- 
tion theory, really form no argument, for in the case of 
pure liquids additive relationships are known to exist—for 
example, in the case of molecular volume and of molecular 
refractive power. The theory refers the colours of solu- 
tions, eay, of copper, nickel, and cobalt salts, to the ions, 
but non-conducting benzene solutions of the oleates of these 
metale are also blue, green, and red respectively, and the 
red cobalt solution turns blue on heating, just like the 
aqueous solutions. Instantaneous reactions cannot be 
ascribed to ions, for non-conducting benzene solutions of 
hydrochloric acid and of copper oleate precipitate copper 
chloride practically instantaneously. The behaviour of 
acids towards metals in non-aqueous solutions is not in 
accord with the assumption that the substances owe their 
characteristic properties to hydrogen ions, for non-conduct- 
ing solutions of trichloroacetic acid in allylthiocarbimide 
attack dry magnesium rapidly and decompose the dry 
alkali carbonates. Thermal data offer difficulties also, and 
the fact that Ostwald’s dilution law holds good for certain 
organic acids in aqueous solutions is not of genersl 
significance. The essential electrolytes ao not fit in with the 
law of mass action in aqueous solution, and in non-aqueous 
solvents it has yet to be shown that the mass action law is 
applicable. These and other facts lead the suthor to conclude 
that Arrhenius’s dissociation theory is useless and misleading. 
An acceptable theory of solution must not differentiate 
betwoen the processes of solution and chemical action. A 
careful consideration of facts shows that these are 
‘identical in character, and chemical compounds are merely 
the cleavage pieces of solutions placed under special atress 
or duress represented by the so-called purifying processes.” 
The process of solution thus represents the general case 
of interaction of substances, union resulting when the 
specific attraction between them is, under the existing 
conditions, sufficient to cause a fusion or blending of their 
masses. In the further investigation of solutions, the 
most concentrated should receive first consideration, the 
dilate solutions only appearing as limiting cases. By 
means of vapour pressure, freezing point, and conductivity 
measurements carried out systematically on these lines, it 
should be possible to elaborate & theory of solutions on the 
basis of chemical affinity acting between solvent and 
solute, | 
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BRITISH-MADE TELEPHONES. 


Visit to the General Electric Company's Salford 


Works. 


À considerable amount of correspondence has appeared 
in our columns this year on the question of British-made 
telephones, and we have noticed that this correspondence 
has spread to the daily Press. As is usual in all telephone 
discussions, the relative merits of imported telephones and 
those manufactured in this country have not been compared 
at normal temperature. We are not concerned with the 
trade interests involved, but wish in this article to 
give a fair idea of the atate of development to which one 
English firm has brought the manufacture of telephones. 
Tho subject is one which borders on the fiscal question, as 


the Free Trade policy of the country, combined with other 


considerations, hampers the English manufacturer. We do 


not refer in this respect to the cheaper grades of telephones 
used so largely for domestic purposes, or to those instru- 


ments employed in offices and factories for interconnection 


between the different departments. It is in the manu- 
facture of the highest clase of instruments and of the 


exchange apparatus used in public switch-rooms that the 


English maker has been handicapped. For instance, until 


! — 
— W eel 


FIG. 1.— The G. E. C. Telephone, NO K 25, with front removed. 


comparatively a few years ago the National Telephone 
Company was practically the only purchaser of any such 
apparatus within the United Kingdom. Any large firm 
therefore laying themselves out to make this class of 
instrument, or large exchange switchboards, had to depend 
on one customer only to keep his department going. An 
export business to Continental countries was practically 
impossible owing to the tariffs imposed. On the other 
hand, the Continental manufacturer had, besides the demand 
in his home market, free access to the single consumer 
within the United Kingdom. Now that the Post Office 
have entered the field there is more opportunity for the 
English manufacturer, and we were pleased to notice when 
we entered the Peel Works of the General Electric Company 
last week that a large number of Government orders were 
being executed in the shops. 

The manufacture of a telephone for whichever branch 
of communication it is used requires the most careful 
design, and the detail work involved surpasses that in 
any other branch in electrical engineering. Coupled with 
the need of careful design to procure satisfactory working, 
there is also the question that the instruments have to 
be produced at rates which will allow of them competing 
with the manufacturer in other countries where labour 
is cheaper. This fact gave special interest to the inspection 
we made of the above works, and we noted with pleasure 
tbe numerous labour-saving devices and special tools 


which have been introduced into the manufacturing 
process. The number of instruments actually going 
through the shops was a striking proof that these labour- 
saving devices and automatic tools have enabled the 
company to successfully compete on commercial lines 
in the manufacture of telephones and accessory 
apparatus. Thus the average output for this the 
largest department of the Peel Works for the last 
three years has been as follows: telephone apparatur, 
52,500; electric bells, 91,000; electrical indicators, 
17,800; switches, 15,000; telegraphic apparatus, 11,250: 
telephone annunciators and small switchboards, 510 ; large 
switchboards, 115. Large as these figures are, the present 
year promises to show a much greater turnover than the 
average for the past three years. Thus we saw in course 
of manufacture for the Post Office a series of instruments 
forming part of orders for 1,200 central battery type of 
wall telephones, 5,000 extension magneto bells, and 10,000 
Bell receivers. Oat of the 1,750 hands now employed at 
the works, about 1,100 are engaged exclusively in the 
telephone and telegraph departments. The growth of 
demand has rendered it necessary to extend the space for 


manufacturing, and for this reason it has been decided to 
move the switch and measuring instrument work into a 
new factory at an early date. Then the Peel Works will 
be solely devoted to the manufacture of telephones and 
tolegraph gear. 

In our issue for Jan. 22, 1904, we gave a general descrip- 
tion of the Peel Worke, and referred to & number of 
Ppecial types of apparatus which were then in course of 
manufacture. We now propose to deal with telephones 
only, and would refer our readers back to our previous 
article for information respecting the switchboards for 
telephony, which were then described. A telephone is 
peculiar in that such a large number of differont parts 
are required to make a single instrument. It follows from 
this that to reproduce cheaply the labour must be sub- 
divided into a series of operations, each one of which must 
be most accurately carried out. In order to secure this 
and the complete interchangeability of parts, a perfect 
system of organisation is essential. The drawing office 
department holds the key of the whole position in this 
respect. We had an opportunity of inspecting a number 
of working drawings, and were pleased to note that every 
detail of any instrument is drawn out and dimensioned in 


away which affords an easy means cf locating any incipient - 
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errors. The groups of detailed parts required to build up 
ech element of the complete telephone are kept together, 
and a special system of numbering adopted. By means of 
this the parts are easily identified in the store where they 


are collected ss manufactured, and from which they are 
itaned to the assembling departments. | 

We could not attempt in the space at our disposal to 
describe in detail even a single instrament of one special 
type, but we propose to draw attention to a few special 


md 


which has been produced this year for use in 
factories and offices. In our illustration we show this 
instrument with the front cover removed. It will be 
seen that there are no hinge connections whatever with 
this instrument, and that the cover is secured by the two 
screws. These screws also serve to make definite metallic 
connections with the receiver. The screws are not loose, 
but held in position by the spring connections to the 
receiver. The whole of the moving connections inside this 
telephone are arranged so as to give a good rubbing contact 
every time the receiver is taken off the hook or replaced. 
The induction coil used in the instrament is of the Poat 
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FIG. 5. —Standard Bell Receiver and Parts. 


Office pattern, having a resistance of one ohm in the 
primary and 25 ohms in the secondary. It must be remem- 
bered in this connection that the instrument is one which 
is intended to meet a very large demand by being sold at 
a low price. The bell has a 25-ohm winding, and tbe 
receiver, which is of the watch type, has coils of 30 ohms 
resistance. 

This watch type of receiver is worthy of special mention, 
We show in Fig. 2 one of the power presses in which the 
receiver cases are made. These cases are pressed out o 
sheet brass by means of a series of dies, which dish the fl · t 
sheet and mould it into the final shape by a series cf. 
interesting operations. The case is given an exterior lip. 
which is then threaded in a machine so as to receive tle 


Fid. 4.—Turret Lathe machining the Brass Cases for Standard Bell Recelvers. 


features in the process of manufacture which struck us as 
being the outcome of extended experience both of the 
practical requirements from a telephone and extended 
The 
instrament illustrated in Fig. 1 ig the K 25 type, 


experience in the manufacture of the same. 


ebonite ear-piece. Some 4,000 of these receivers were 
psssing through the power pressing department at the 
time of our visit. The finished product is a good example 
of what can be done by the department, as the accuracy 
obtained is excellent. In the same department we also 
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saw a power press bending the magnets required for the | which have been designed for the purpose. In Fig. 4 this 
various ype: OF 2 konea Fig. 3 is a view of this press, | lathe is shown at work, but to properly appreciate the 
the magnets which are seen on the floor being those | various operations a full description of each tool would 
required for the table type of magneto instrument. With! be needed. The brass casting is provided with an 
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Fie 6.— The Receiver and Transmitter Assembling Department, with Sub-Stores in background. 


this type the magnets form the framework of the | extension piece which isYgripped in the chuck of 
instrument. thelathe. A number of tools are then brought successively 
Another standard instrument which is being turned out | into operation, which bore, turn, and screw the inside of 
in very large quantities is the Bell typeof receiver. Inthe | the case. The outside is machined by a special tool with a 
early days of telephony ebonite cases were used for these | cutting edge the full length of the case. The outside thread 
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Fig. 7.—View of a Corner in the Coil-Winding Department. 


receivers, but the ebonite has been found unsuitable in view 
of the rough usage to which the receivers are sometimes 
subjected. This is got over by using a brass case as the 
foundation of the instrument to give the necessary 
mechanical strength. The machining of these brass cases 
ig now carried out on a ‘special turret lathe with tools 


on which the ebonite ear-piece is screwed is then formed, 
and, lastly, the case is divided from the extension piece by 
which it has bsen held. The net result is that the brass 
casting is finished all over accurately to gauge in an 
exceedingly short space of time. In Fig. 5 we show an 
enlarged view of this case, and also of the numerous other 
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which go to make up a complete Bell telephone receiver. 

he ebonite sheath for the case is also shown. The ebonite 
from which the ear-piece is made is of special high-grade 
material, which is exceedingly tough and able to withstand 
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Id. 8, — Central Battery Type of Wall Telephone made for the Post Office. 


rough treatment. As mentioned above, some 10,000 of 
these reoeivers were going through the shops at the time of 
our visit. 

In Fig. 6 a view is given of the shop in which the tele- 
phone transmitters and receivers are put together. At the 
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trays thus serve not only asa means of conveniently storing 
the parts, but also as a check on the number received from 
the workshop or issued to the assembling department. 
The workmen in the latter thus receive each day a certain 
number of trays, the contents of which can be ascertained 
at & glance. The system affords also a ready check on the 
operatives, as any damaged material could not be throwin 
to waste without the fact being noted when the trays are 
returned to the store after any process has been completed. 
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Fic. 9.— The G. E. C. Self-Restoring Intercommunication Telephone. 


In Fig. 7 a view of the coil- winding shop is given. The 
weekly out put from this department is in the region of 
10,000 coils, all of which are tested both for insulation 
resistance and circuit resistance before they are passed from 
the department into the stores. Even these teste are 
supplemented by others with the same object when the 
coils have been placed in the completed instrument. An 
adjoining department which was visited is devoted entirely 
to the making and braiding of telephone cords. 

Perhaps the highest-grade instrumont which was going 
through the shop st the time of our visit was the Post 
Office central battery signalling wall set, which we illustrate 
in Fig. 8. The instrument is so designed that a magneto 
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Fic. 10. — View of Mechanism of the S. R. Intercom munication Telephone, with Ringing Bar detached, 


back of the department there is to be seen a sub-store from 
which the materials are issued. In connection with this 


issuing of parts tho firm have an interesting system which 
facilitates the counting of the materials. A large number 


of trays are used, each designed to hold in a single layer a 
definite number of the particular parte in question. The 


call can be added if desired. An interesting feature in 
this instrument is the movable transmitter, the vertical 
hoight of which can be varied by 6in. As will be seen, the 
transmitter is carried by two parallel linke placed vertically 
one above the other, and hinged at the one end to the 
transmitter and at the other to the telephone case. These 
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links, which allow of the transmitter being moved up and 
down, also serve as the connections respectively to and 
from the same, The finish of this instrument is remark- 
able, both the metal-work and the wood case showing 
excellent workmanship. 

The self-replacing intercommunication telephone which 
we illustrate in Figs. 9 and 10 is not new, but we believe 
that the ingenious self-replacing device is not well known 
amongst electrical engineers. In Fig. 10 an illustration of 
this is given which will enable the details to be followed. 


PLE 


Fia. 11.—Front View of Visual Sounder for Post Office, 


The feature of the instrument is the push-button line 
selector. When one of the buttons seen in Fig. 9 is pressed 
la, it connects the battery to the line for ringing purposes. 
When the pressure on the button is removed it does not 
regain its original position, but, after disconnecting the 
battery, keeps the instrument connected with the line 
wanted. When the conversation is completed and the 
hand combination telephone replaced, the button is 
released, and all is ready for a new call If, when one 
call has been made, a second button is pressed, the first 
line is automatically disconnected. It will be seen from 


F16, 12,—Back View of Sounder. 


Fig. 10 that there is a cone at the end of each of the push- 
button spindles, which, when pressed forward, passes through 
a hole in a rocking plate. The ringing bar has been removed 
ia order to show the mechaniem, and is to be seen lying 
under the case. When this bar is in position, the platinum 

oints at the front of the cone make connnection with it 
or ringing. On the return stroke of the push button 
the under side of the cone engages of the face of the 
rocking plate, and connection is made for speaking. 
The holes in this plate are countersunk from the back, so 
that if a second push button is pressed it moves the plate 
sufficiently to let the edge of the first cone slide down the 


countersunk surface and break contact. The long finger 
secured from one end of the rocking plate moves the same, 
and disconnects the line when the telephone is again hung 
on the hooks. With this arrangement, unless there is 
carelessness in pressing two buttons simultaneously, it is 
impossible to get more than one connection made at the 
same time. While this does not necessarily mean secrecy, 
it goes farther in that direction than the ordinary type of 
sliding contact switch, and it gives at the same time an 
automatic clearing at the end of each message. 

Before leaving the references to spocial instruments, wo 
would refer briefly to the new telegraph sounder (Fig. 11), 
which we saw both completed and in course of manufacture 
for the General Post Office. The advantage of the new 
type is that it can be read either by sight or sound, and 
it can be worked on most lines without the interposition of 
arelay. The resistance of the coils of this instrument is 
as high as 4,500 ohms. In the same department we notice 
a new indicator for the same department for showing the 
exact instant at which an engaged trunk line is set free. 
The indicator depended for its signalling on an electro- 
magnotic holding up a disc. Here, again, the details in 
workmanship were a credit to the department in which the 
instrument was being made. 

We have not referred in detail to a large number of the 
departments visited, nor even to the woodworking shops, 
in which the seasoned woods of various kinds are handled. 
It suffices, perhaps, to say that in this, as elsewhere in the 
factory, machines for the reproduction of parts in quantities 
are extensively employed. All the holes are drilled in the 
wood cases and other parts of the telephone before the wood 
is polished and delivered to the assembling departments. 
This being done accurately with jigs and templates, there 
is little margin for personal error when the instruments are 
being put together. Before any instrument however small 
is allowed toleave the works it is subjected to two tests, 
first by the foreman under whose supervision it was put 
together, and then in the independent testing department, 
A casual inspection of this latter department would leave 
some doubt as to the mental condition of the staff. 

It remains to be said that the General Electric Company 
first commenced to make telephones in 1888, and the 
department has grown year by year since then. The 
manufacturing is per | out under the supervision of 
Mr. A. Brooker, as works manager, and his assistant- 
managers, Mr. A. Trafford and Mr. G. C. Vyle. Mr. P. P. 
Kipping has taken up the commercial management of 
the telephone, telegraph, and signalling departments of the 
company. He and Mr. Brooker kindly showed us the 
works last week, and our thanks are due to them for the 
information given above. Last, but by no means least, we 
must mention Mr. Max Byng, who, as director of the 
General Electric Company, had the courage to start the 
department, and has been responsible for its success. 


THE BLAST-FURNACE GAS-POWER PLANT AT 
THE ILSEDER IRON AND STEEL WORKS. 
BY G. HOOGHWINKEL, MIEE, MIME, 


The above plant may be considered, perhaps, the firat 
successful installation of its kind on a large and commercial 
basis. As may be seen from the illustrations, the plant has 
been designed on a liberal scale, and it has beon the writer's 
good fortune to have been connected with it. 

At the time the furnace plant consisted of four furnaces, 
producing 220 tons of pig iron per diem each, which give 
off enough gas to supply about 15,000 e. h. p. for outside 
purposes. The bulk of the power had to be transmitted to 
the steelworks at Peine belonging to the same company, 
and situated at about four miles from the Ilseder blast 
furnaces. As over 12,000 h.p. in motors were required at 
Peine, a liberal amount of surplus gas had to be provided, 
and, therefore, the steam-driven blowers were replaced by 
gas-driven ones. Formerly the steam was supplied by gas 
fired boilers, but the amount of gas required was found to 
be about four times as much as when used direct in the 
gas-engines. The gas-driven blower shown in the illustra- 
tion is actually installed at the Nieder-Rhine Steelworks, 
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exhaust washers consist mainly of a triple-concentric drum 
revolving at some 300 revolutions, in which the hot gases 
are thrown against the outside cover, which is continually 
cooled by trickling water. In this way the gases and the 
water are efficiently mixed, while at the same time the 
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and is identical with the two installed at the Ilseder 
furnaces. These two blowers required about 500 b. p. each. 
The engine-house, as shown in the illustrations, contains 
six sets of 1,000 h. p. to 1,200 h. p. each, but there is room 
for four more. 


Fig. 1.—The Blast Furnaces at Ilseder (Westphalia). 


Before reaching the gas-engines the gas is cleansed and 
cooled. The Ilseder blast-furnace gas plant being one of 
the firat installations of its kind, the cleaning of the gases 
has not been carried so far as is now generally being recog- 
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Fia. 2—The Theisen Gas-Washing Plant at the Ilseder Blast Furnaces. 


nised as desirable. That, however, with these imperfeotly 
cleaned gases such good results have been obtained is a 
up of the thorough construction of the gas-engines used. 
e cleaning relies mostly on two rotary washing planta 


of the Theissen type and a long gas-main. These Theissen 


fan draws the gases from the furnace caps. These washers 
deal with 25,000 cubic feet of gas per minute, and require 
only 110 h. p., while the water consumption is about 
50 gallons per minute. The relatively small dimensions 
of the cleaning plant can easily be seen from the photo- 
graph. The power station consists of two bays 147ft. 
by 214ft. long and 56ft. high, spanned by a 25-ton 
travelling crane. 

The gas-engines are of the Oechelhauser type on the 
two-cycle principle, two separate engines each with one 
power cylinder driving one dynamo, one on each side. 
These engines are exceedingly simple in design, although 
from the photographs this does not show off sufficiently 
owing to the many rods and separate pump. There are 
no valves, thus removing the principal cause of trouble of 
a gas-engine working with blast-furnace gas. The cylinder 
is open on both sides, another simplifying feature. Of 
course, the separate pump bas the disadvantage of a slightly 
lower efficiency for the whole engine, as the power to drive 
it requires about 10 per cent. of the output. However, the 
total efficiency is only about 3 to 4 per cent. lower than 
other four-cycle engines, but the increased simplicity is so 
all-important in blast-furnace works that this disadvantage 
is not to be regarded at all. These engines are ao well 
balanced in the parts that the coefficient of angular velocity 
variation is as low as 1/550 with a flywheel of only 25 tons 
combined with the dynamo rotor. The speed is 125 
revolutions. Each engine has its own exhaust carried 
outside the station, as may be seen from the photograph. 

The dynamos are of the flywheel type and of tho well. 
known Siemens design, while the switchboard is a model of 
roomy and simple construction, as is shown in the photo- 
graph of the high-tension switehroom. Some of the power 
is used at the farnaces for chargers and lifte, cranes and 
trams, but the bulk of the power is required for their own 


steelworks and rolling mills, situated at a distance of about 


four miles from the blast furnaces. This power supply 
may be divided into three separate classes : 


1. The Bessemer steel works—requiring power for blowers 
for the convertere, mixers, blowers and ventilators, fans for 
the furnaces, pumps for the hydraulic compressors, casting 
machines, and other auxiliary machines. 

2. The rolling mills—requiring power for the mills, the 
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rolling trains or rollers, the hot saw, the shears, the 
presses, the pumps for the hydraulic compressors. 

3. Tools and machines for various purposes—cranes, 
locomotives, boiler feed pumpe, lifts, transmissions, eto. 


IHE ELECTRICAL ENGINEER, MAY 12, 1908 


use continuous-current motors for the mills, rollers, cranes, 
and Bessemer converters, and alternating-current motors 
for all the other machinery. The total supply for power 
purposes was about 12,500 h.p. 
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Fic. $ —"xterior View of Ilseder Power Statiou, with Gas-Driven Plant. 


It was, of course, thought desirable to apply the electric | The reason for adopting continuous current for the 
power on the same system as itis transmitted from the | rolling mille was that, in order to overcome the huge 
power station, at 10,000 volts 50 periods alternating | starting efforts when the ingots are introduced in the 
current. Alternating -current motors are preferable on mill, a heavy flywheel was mounted on the motor shaft. 
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FId. 4,—inside of Power Station, showing Oechelhauser 1,000-h. p. 120 revs. Gas-Engine coupi«d to 10, COO- volt Dynamo. 


many points, and for nearly all the machines in the 
steelworks, except those where variable speed and heavy 
starting efforts are required. We are now, however, going 
in the right direction to adapt the alternating-current 
motor even to those requiremente,.but at the time the 
installation under review was designed it was decided to 


The duty of these flywhoels was to give off energy at times 
of overload, and this can, of course, only be attained by a 
lowering of the motor speed. If the flywheel is not to 
have a too heavy weight (owing to the slow speed), speed 
reductions of 10 to 20 per cent. are required, and this ie 
impossible with alternating-ourrent motors, unless auto- 
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matic resistances are inserted in the rotor cirouit in order | batteries of the sub-stations. An additional advantage of 
mills 


to increase the slip. This cannot be calculated before- | the compound continaous-current motor for rolling 
hand, but must be adjusted on site, which is inconvenient | was that these motors may be regulated for several fanda- 
and costly ; besides, the resistances have the effect of lowering | mental speeds, required by the rolling of various materials 
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Fic. 5.—Gas-Driven Blowing Engine. 


the efficiency considerably. The smaller and high-speed | and sizes, by regulating the shunt for each speed. Alternat- 
ing-current motors would have required hage resistances 


machines, however, are all driven by alternating-current 
motors, as the flywheels may be made heavier in proportion | in the rotor circuit, which would reduce the torque almost 
to the speed ; and these small motors permit a greater slip. | in the same proportion to the speed (20 to 30 per cent.). 
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FIG. 6. —The Back of the 10,000-volt Switchboard. 


Another disadvantage of the alternating-current motors The high-tension alternating current supplies two sub- 
for the rolling mills are the huge irregularities at the power | stations situated near the centres of supply (vid the cogging 


mills), one containing three 800-kw. rotaries and two 


station which would react on tho gas-engines. Some motors 
500-kw. transformers (10,000 volta to 500 volts), and a 


require 2,000 h.p. at full load, ao the effect may be imagined, 
and the power station would have had to be much larger. | battery of 1,660 ampere-hours capacity ; while the other 


Now the much smaller variations are taken up in the 


sub-station contains five 800-kw. rotaries, two 800-kw. 
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transformers, and a battery of 2,200 ampere-hours capacity. 
The main conductors to the various shope are laid as cables 
to avoid short-circuits and a clumsy superstructure, and as 
a 500-volt supply for power is taken as a standard all con- 
ductors are kept out of reach. 

The lighting of the shops is taken from the main high- 
tension three-phase supply, twice transformed down, once 
in the sub-stations and once in each shop. The offices and 
dwellings are lighted by continuous current from the sub- 
stations. The savings introduced by the extensive utilisa- 
tion of the waste gases from the furnaces at Ilseve, have 


effected a reduction in production costs of 6s. per ton of 
pig made. | 


NOTES ON THE THEORY AND TESTING OF THE 
POLYPHASE INDUCTION MOTOR. 
BY W. ROGERS, 


As an introduction it will not be out of place to deal 
briefly with the elementary side of this subject, notwith- 
standing the fact that it is well understood by all readers 
of this journal. The polyphase induction motor consists of 
two separate windings—vir., the primary or stator, and the 
secondary or rotor. The primary winding receives a poly- 
phase current from a source of supply: it is, therefore, 
strictly speaking, an armature. The secondary winding has 
no connection with the supply circuit, being magnetised 
by induction from the primary, Although either the 
primary or secondary circuits may form the revolv- 
ing part, it is usual to keep the primary circuit 
stationary, as it avoids exposing the high-voltage 
winding to the strains which accompany rotation. 
When the primary winding, which ie wade up of 
coils connected up in groups overlapping each other, is 
energised by a polyphase current, a rotating magnetic field 
is set up, which gives rise to a series of alternating E M.F.'s 
in the windings. The current supplied to the primary may 
be divided into two parts: (1) that part representing 
energy usefully expended or absorbed in heating; (2) the 
part employed in magnetising, and which is known as the 
magnetising current. The secondary may be either wound 
with coils or built up by inserting copper bars in the slots 
forming the rotor core and connecting the extremities of 
the parallel conductors together, forming a short-circuited 
secondary. The magnetic fields set up by the primary 
current pass through this secondary winding, setting up 
E.M.F.'s, which cause currents to flow in it. As already 
stated, this secondary winding is quite independent of 
the supply circuit, but being acted upon by the rotating 
magnetic field, generated by the primary current, it becomes 
the seat of induced currents, rotation beiog produced by the 
reaction between these currents and the rotating field. 

The no-load speed of an induction motor is equal to the 
number of alternations of the supply current + number of 
poles. Should the rotor by any means be made to run at 
ite actual synchronous speed, it would cease to be acted on 
inductively, and would exert no turning effort. This 
difference between the no-load speed and the synchronous 
speed is known as the slip, and is expressed as a percentage 
of the maximum speed. As the load on a motor is 
increased the slip also increases, in order that the 
motor may run with a greater turning effort. In 
fact, a drop in speed is necessary for developing 
any torque, and this may be proved quite clearly 
as follows: The speed of the rotating magnetic field 
number of alternations of supply 

number of poles 
and may be assumed to be almost constant. If the rotor 
and the rotating field run at the same speed, they will be 
stationary with regard to each other; therefore, the lines 
of force due to the rotating field cannot cat the conductors 
of the rotor, and so give rise to induced currents in it, 
which are necessary for a torque It will thus be seen that 
any increase in the difference in speed of the rotating field 
and tho rotor, caused by load being thrown on, gives rise 
to an increased torque, and the greater the difference in 
speed between the field and rotor the greater will be the 
rato of cutting the field by the rotor, which will result in 
an increase in the E. M. F. s set up in it, and thus an increase 


of an induction motor = 
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in the secondary current and torque. 
on a motor (within the limits of its load) the rotor speed 
will continue to fall, and the E.M.F''s induced in the rotor 
will continue to increase, until the torque delivered is 
sufficient for the motor to carry that particular load. 


and voltage depends upon the number of p 
factor, and efficiency, the currents taken by a single, two- 
phase, or three-phase motor being found by using the 
following formulæ. 


— — — — 


For any load thrown 


The current taken by an induetion motor of given output 
es, power 


The amperes per terminal at line 
voltage, V, reqnired to develop horse-power, H, in & motor 
having an apparent efficiency, n, | 


746xH for single-phase. 
xV 


x $ for two-phase. 


746 x H 
E nx V 
746 H 
EFT 
The line current per phase in a three-phase motor 
i x current in one phase. 


Current per phase in any motor 
= H.P. x 746 : 
Ettictency x cos & x line volts x number of phases. 


The watts input are the same for a single, two, or three 
phase motor of given output, but the input current depends 
upon the number of phases. 

For example, take the case of a 10-h.p motor, 200 
volte, efficiency 85 and power factor - 8. Then true 
watts = 10 x 746 85 = 8,776, and apparent watts = 8, 775 
4-'8 = 10,970. 

With a single-phase winding line, current 

= 10,970 + 200 = 54:85 amperes. 

With two-phase (four wires), current in each line 

= 10,970 - (200 x 2)=27°4 amperes. 

With a three-phase winding, with 200 volts between 
lines, line current B | : 

= 10,970 + (200 x ,/5) = 51:7 amperes. 

As the line current= ,/3 x phase current, then the 
phase current ö 

= 10,970 (5 x 200) = 18:5 amperes. 


When measuring the true watts supplied to a three- 
phase motor, if the two-wattmeter method is used it will 
be found that one of the wattmeter readings will be 
negative, if the power factor of the motor be less than ‘5, 
as is usually the case when it is ran much below its rated 
spoed at reduced voltage. | 

The true power supplied to a motor = useful power given 
out on motor shaft + iron, copper, and friction losses. Also 
apparent power supplied = primary amperes x volts. Power 
factor = true power + apparent power. The apparent power 
is always greater than the true power, owing to the fact 
that the primary currents are not in phase with their 
E.M F.'s. 

The primary current may be considered as being made 
up of two currents, one current being in phase with the 
applied voltage, giving true energy, the other current 
lagging 90deg. behind the applied voltage, being wattless 
and giving no energy. The first current is known as the 
energy component, and the second as the inductive com- 
ponent. This inductive component has a bad effect on the 
regulation of the supply circuit, and should be kept as low 
as possible if a motor is to have a large starting torque 
and high power factor. The sum of the squares of these 
two components = the square of the total apparent input, 
and the importance of keeping the power factor of an 
induction motor as high as possible may be shown in a very 
simple way. Suppose a motor has a power factor of 90 per 
cent., then the inductive component of the current 


= A/total current? — energy component? 
= 4/100 — 90? = 43 6. 


x = for three-phase. 
V3 


That is to say, that. with a power factor of 90 per cent., the 
portion of the current that is lagging 90deg. behind the 
E. M. F. is equal to 45:6 per cent. of the total current. 
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The inductive component in an induction motor depends 
upon the magnetising current and also upon the magnetic 
leakage, and in practice it is usual to express the inductive 


component and the magnetising current as a percentage of. 


the total primary current, magnetic leakage being expressed 
as a percentage of the magnetic flax due to the primary 
current. If the magnetising current is 30 per cent. and 
magnetic leakage is 12 per cent., this will give an inductive 
component of 42 per cent. of the total primary current, 
which corresponds nearly to a power factor of 90 per cent. 

When an induction motor is running on fall load, a low 
leakage and a high magnetising current will give the same 
power factor as a high leaksge and low magnotising 
current, but when the motor runs at half load the 
percentage magnotising current is nearly doubled, while 
the magnetic leakage is halved. It will, therefore, be seen 
that it is necessary to have a small magnetising current 
when & high power factor is required. From what has 
already been stated above, it follows that the power factor 
is the ratio of the energy component to the total apparent 
input, and if the power factor and apparent input are 
known, the values of the inductive and energy components 
can be easily obtained. A large inductive component 
means a low power factor, which may be raised b 
increasing the energy component, but if the indactive 
component is kept at its same value, the efficiency 
is not much improved. When starting an induction 
motor the energy component may be taken as a measure 
of the torque, but a large consumption of power at startin 
does not necessarily mean a large starting torque. We shal 
now consider some methods of starting up and regulating 
the speed of an induction motor. Although it is possible 
to start a polyphase motor by simply connecting it to the 
supply mains, it is not advisable to do so except in the case 
of motors of small size. If large motors were started in 
this manner, it would result in large currents being drawn 
from the supply, which would interfere with other parts of 
the system, and also do injury to the motors themselves. 

The following gives a brief review of the methods at 
present in use : 

Method I.—The motor is connected directly to the 
supply mains, which method is, as already stated, only 
suitable for small machines. When a motor is just 
starting, the rotating magetic field rotates at a very "i 
speed relatively to the rotor, consequently the E.M.F. 
Induced in the rotor will be high, which will result in large 
induced currente being set up in it for reasons y 
given in the commencement of this article. At starting, 
the induction motor may be considered as a transformer 
having a large air-gap in its magnetic circuit, as it takes a 
large wattless current from the supply to produce a 
magnetic field in the air-gap. The large current taken at 
starting of an induction motor is, therefore, similar to the 
high magnetising current taken by a transformer having 
insufficient iron in its core, and, as will be readily under- 
stood, the effects mentioned above will be greatly increased 
in large motors. The evil effects of the large currents 
taken by motors at starting may be considered as follows: 
The large wattless current taken from the supply causes 
a large voltage drop in the generator, owing to ite demag- 
ne ising action on the generator field. It also tends to 


6 etise the motor field, decreasing the magnetic flux 
. the leakage between 5 ihe primary and 
secondary windings. 

Method II.—This method employs a variable resistance 
in the secondary circuit. The insertion of a non-inductive 
resistance in the rotor circuit at starting is a very simple 
and effective method of preventing excessive currents and 
the demagnetising effect on the motor field, at the same 
time increasing the torque, the torque being directly pro- 
portional to the rotor resistance at starting and inversely 
proportional when running at normal loads. When a 
wide variation in speed is desired, this method requires a 
large number of contacts on the rheostat, which then 
becomes complicated and cumbersome. 

There is another method, due to Mr. Fisher-Hinnen, in 
which the resistance is cut out automatically as the spsed 
rises, and the following explanation will show how this is 
brought about. Now, at starting the frequency of the 
rotor and stator currents is the «ame, but as the speed rises 


the frequency of the rotor currents falls off, being only a 
small fraction of the freqnency of the stator currente, when 
the rotor is running at full speed. In each of the rotor 
circuits a high non-inductive resistance is inserted, which is 
shunted by a reactance coil, C, having a small ohmic resist- 
ance, but a high coefficient of self-induction, L. The 
reactance, R, of this coil depends upon the frequency of 
the E.M.F. Now, the frequency is proportional to the slip, 
and the slip varies with the speed, the slip being at its 
maximum at starting, falling to nearly zero at normal 
speed. It will, therefore, be seen that any variation in 
speed varies the reactance, which also falls from a maximum 
to nearly zero. The impedance of the rotor circuit = resist- 


ance +reactance in series. Joint resistance = CE 
p C?+ R? 


+R | 

At starting the reactance, R, is at its maximum, there- 
fore the joint resistance is also a maximum. As the 
rises and the frequency in the rotor' circuit decreases, the 
apparent resistance of the reactance coil diminishes, the 
ohmic resistance being then shunted by an apparent 
resistance, which is constantly falling in value until the 
motor reaches ite fall speed, when the joint resistance is 
nearly zero, because the reactance is nearly zero. This 
device enables an induction motor to start up under load 
with a small current, automatically increasing its speed till 
the normal speed is reached. Fig. 1 shows connections for 


joint reactance = 


C 


Fic. 1. 


this method. C and R are resistances aud reactances in 
parallel. This starter is always in circuit, and the only 
bad effect this has on the running of tho motor is to cause 
a alight increase in the alip and a small decrease in the 
power factor. 

Another method employs an autotransformer to vary 
the voltage supplied to the motor. An auto-transformer 
consists of a coil of wire wound on an iron core and 
connected across the supply mains. The coil has a large 
number of turns and several tappings, so that different 
voltages may be supplied to the motor. The auto-trans- 
former permits large currents at low voltage to be supplied 
to the motor, while & small current at high voltage ie taken 
from the mains, and when the motor has reached its full 
speed it may be cut out of circuit. This method requires 
uo slip-rings on the motor, and a short-circuited rotor may 
be employed. Satisfactory working of an auto-transformer 
is only obtained when it is employed to start up the motor 
for which it was designed. Fig. 2 shows the connections of 
an auto-starter for two-phase motors. 

Another method of varying the speed is to wind the 
stator in such a way that it is possible to alter the number 
of poles. By halving the number of poles the synchronous 
speed is doubled, the slip remaining the same as before for 
any given load. A great disadvantage of this method is 
the large number of cable connections which it involves, . 
and for this reason it is not often met with in present-day 
practice. 

Having briefly described the different methods of varying 
the speed. it will be interesting to further consider the 
speed, and its relation to the torque exerted, also the onn- 
ditions on which both depend. e have already seen that 
when load is thrown on a motor, its speed will continue to 
fall, and the E.M.F.’s induced in the rotor circuite will 
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continue to increase until the torque developed is sufficient 
to run the motor at that particular load. By further 
increasing the load, the speed will continue to fall and the 
torque increase, until finally zero speed is reached, and if 
the different speeds and their corresponding values of 
torque are plotted, the resultant curve should be a straight 
line, as E? (Fig. 5). It will be found, however, that an 
actual speed-torque curve takes the form of E?, owing to 


re- Starter 
for 
2 $ ‘Motors. 


N Mons 


qeu oe 


. Fic. 2. 


the following reasons: A certain part of the voltage 
impressed on the primary winding supplies the C R loss 
in it due to its resistance, and if the impressed voltage is 
kept constant the counter EM F. of the pri will 
diminish as the C R drop increases, and the magnetic field 
required will also be diminished. Therefore to generate 
the required induced currents in the rotor the speed 


must drop more than is shown in curve E!—that is to 


say, the speed-torque curve is curved, and not a straight line. 


Teakage and a: low secondary resistance the speed-torque 
curve assumes the shape of E? (Fig. 5). It will be seen that 
the torque increases as the speed falls, until its value 
reaches a certain maximum, and if the speed continues 
to fall through a further increase in load after this point 
is' reached, the torque will gradually fall until the motor 
stops. A motor must, therefore, have its rated load below 
this point, which is known as the pullicg-out poiot. The 


— Synchronous Speed. 


E' 
Y 
U 
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speed-torque curve is of the greatest importance, as on it 
depends the starting torque and speed regulation of the 
motor. At this point it will be n to take into 
account the effect of the secondary resistance on the speed 
curve; any increase in the secondary resistance requires a 
roportionate increase in the slip if the torque is to be 

ept constant, because sn increased resistance in the rotor 
circuit requires a higher E.M.F. to drive through it the 
induced currents necessary for that particular torque. If . 
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The E.M.F.'s generated in the secondary by the induc- 
tion of the primary have to drive the currents through the 
secondary, not only against its resistance, but also against 
local E M. F. 's due to the stray magnetic fields set up by 
the fields due to the primary and secondary currents being 
opposed to each other. These local E.M.F.'s duo to magnetic 
leakage depend upon the frequency of the secondary 
currents, and vary with the drop in speed, reaching their 
highest value at zero speed, and cause a further drop in 
speed for any required torque. With large magnetic 


ERTA 
BEN 
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the slip with a given torque is 5 per cent. it would be 
10 per cent. if the secondary resistance was doubled, 
provided the primary voltage and frequency are kept 
constant. 

The effects which different resistances in the secondary 
circuit have on the speed-torque curve may be considered 
as follows: Suppose in case (a) secon resistance is 
small; (b) secondary resistance is doubled. e torque is 
the same in each case, but in case b the slip for a given 
torque is doubled. In case c secondary resistance is again 
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doubled, the starting torque is increased, but the slip is 
rather large, being double its value in case b. D slip 
is again doubled, which causes a large increase in the torque 
at starting, but it falls off rapidly as the speed increases. 
S0 far as a large starting torque is concerned, case D is the 
best for starting. For running, case A gives loast drop in 
speed for a given increase in torque. From the point of 
view of primary current consumed, case A takes the largest 
current at start, but gives a low torque. Case B takes loss 
current than A and gives a higher torque. Case C takes 
less current than b. Case D takes less current than C, 
and gives a maximum torque at the start. It will there- 
fore be seen that when a resistance is introduced into the 
secondary circuit, each value of the resistance will have its 
own particular speed curve. 

In Fig. 4 is shown a series of speed-torque curves, corre- 
sponding to different secondary resistances, of a Westing- 
house variable-speed induction motor, and it will be seen 
that the speed at any torque given by any particular value 
of controller resistance is smaller than when the controller 
resistance is cut out and the secondary short-circuited. 
When this motor is run with a resistance in the secondary 
and develops a definice torque, the horse-power output will 
vary directly as the speed. The power factor, current, 
and power taken by the motor depend upon the torque 
developed, and are practically the same, independent of 
the speed, and the torque developed at any given slip is 
proportional to the square of the impressed E.M.F. 


(To be continued.) 


STREET-LIGHTING IN THE CITY OF LONDON. 


As was announced in our issue of last week, the Court 
of Common Council have decided to experiment on a large 
scale on the replacement of electric street-lighting by incan- 
descent gas lampe. From the report of the Streets Com. 
mittee we take the following figures as to the streets in 
which this experimental gas lighting is to be carried out: 


; Initial Annual 
Street and new light. meer saving. 
Queen Victoria-atreet and part of Queen- | 
street (45 high-pressure gas lampe) £1,376 5 08224 0 0 
Fleet-street (84 incandescent ee ee 120 0 0 111 0 0 
Lower Thames-street, from -Street- hill 


to Billing*gete and Monument.street (55 

high - pressure incandescent gas lamps). 446 0 0 2811 0 

In these three streets the number of arc lampe now in 
use are respectively 27, 12, and 8. 

It will be seen from these figures that a considerable 
outlay is to be incurred in order to secure a comparatively 
small annual saving. For instance, in the case of Queen 
Victoria-street the annual saving is only 16 4 per cent. on 
the first cost of installation. This leaves only a small per- 
centage for depreciation after interest and sinking fund 
charges have been met. It is, however, with the general 
question of gas versus electricity for street-lighting that we 
have to deal, and we propose to show that the conditions 
in the city of London are exceptional, and that the com- 
parisons made by the common councillors were unfair to 
the electric light. In the first place, any comparison of 
cost is quite valueless unless the cost is expressed as a 
function of the illumination produced It is even then 
most unfair to compare this figure for the new high. 
1 gas lamps with that for the existing arc lamps in 
the City. 

To make this point clear it is necessary to consider the 
past history of the street-lighting contracts. When the 
City of London Electric Lighting Company was formed, 


contracts were taken over under which a charge of £26 | 


per annum was the agreed price for arc lampe to be supplied 
and maintained by the company. These arc lamps have to 
be kept alight from one hour after sunset to one hour before 
sunrise. Under the agreement also the company was 
bound to keep a separate plant for street-lighting, so that 
that portion only of their undertaking might, if desired, be 
separately acquired by the Corporation. In the early part 
of 1891, when this agreement was entered into, the price 
charged—: e, £26—per arc lamp was considered low, and 
the agreement was looked upon as a concession to the 


Corporation. We may also say that at the time when 
present lamps were erected they were as good as 
any that could be obtained in the market. . Unfortunately, 
litigation occurred over the company's concessions, and 
it was finally ruled by the House of Lords on Aug. 8, 
1903, that two out of the three agreements held by 
the company were invalidated because certain of the 
common councillors who had voted for these held 
shares in the pioneer company. Since that date the 
street-lighting has been continued as though these two 
agreements were in force, and at the same price and subject 
to the same fines for any defects in the working of the 
lampe. Under the circumstances it is not a matter of 
surprise that the company have not replaced the arc lampe, 
which are now quite out of date, with others which 
would have rendered the present experiment with gas 
unnecessary. 
This fact is partially admitted by the Streets Committee 
by the fact that they have asked for prices for electric 
lighting with new lamps. They have also been advised by 
their electrical inspector that the street-lighting could be 
done more cheaply with modern arc lamps than by gas. It 
was at the end of March that the subject of improving 
the electric lighting was first broached. Both the com- 
panies supplying electricity were then written to and asked 
for a quotation for an improved system of street-lighting. 
When, however, the Streets Committee were asked for 
more details as to what was required, the companies were 
informed that the electrical engineer of the Corporation 
was preparing a specification for the improved are lighting, 
which would be forwarded in due course. This communica- 
tion passed at the end of April. It seems curious, there- 
fore, that without waiting for this specification to be issued, 
or for the tenders from the two companies in question, the 
councillors should have decided last week to. spend nearly 
£2,000 in experimenting on gas lighting. The decision to 
do so must obviously have been arrived at without any 
comparative figures of coste, as it is absurd to compare old 
rates for electric lighting with the charges for a new system 
of incandescent gas lighting. It remains to be seen how 
far the real motive in the present movement is a desire to 
get the cheapest illuminant, and how far its object is to 
determine the present contract or contracts for the electric 
lighting of the streets. It will be obvious from the above 
that the decision come to last week has no bearing on the 
comparative merits of the two illuminanta. Unless this 
is made clear to the councillors in other towns, it may 
lead others to a wrong conclusion on the street-lighting 
question. As to the actual cost with the two systems, 
reliable figures can be obtained from the quarterly reports 
of the city engineer of Westminster (Mr. J. W. Bradley) 
on street-lighting. These reports clearly show from trials 
ia the streets extending over two or three years that the 
arc light is the cheapest illuminant when all the factors 
entering into the cost are considered. Even then the arc 
lighting at Westminster is not carried out with lamps of 
the most modern flame type. If a comparison is needed 
between the two rival systems as far as lighting is con- 
cerned, it can be obtained by a visit to the Mansion House- 
circus, where there are a few arc lamps of the flame type 
erected on the old lamp columns. We trust that the Cor- 
poration when spending some £2,000 on experimental gas 
lighting will also vote the much smaller sum which would 
enable the arc lighting in Queen Victoria-street, Fleet-street, 
and Lower Thames-street to be brought up to date. If this 
is done, wo do not fear the result of the extensive competitive 
trials which would then be possible. 


ELECTRICAL CoMPANY's PUBLICATIONS.—Reoent publications 
issued by the Electrical Company, Limited, 121-125, Oharing 
Cross-rosd, London, W.C., inolude three prints illustrating 
respectively three 75-kw. continuous-current generating sets 
driven by gas-engines at Limerick Corporation electricity 
works, two of four 240-kw. synchronous motor-generators 
supplied to the Corporation of Sunderland, and one of three 
720-kw. three-phase alternators supplied to the same Corpora- 
tion; also 3 leaflet describing the advertising twinkling socket 
already noticed in our columns, a pamphlet entitled ** How to 
make Electric Light Cheaper than Incandescent Gas," and 
another on Electrically-Driven Winding Engines," which we 
hope to make the subject of a separate natice in an early issue, 
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THE CITY AND ELECTRIC LIGHTING. 


There is jubilation in the streets of Ascalon—otherwise 
among those interested in the gas industry, and, like many 


another jubilation, seems warranted till fully investigated. 


The City Fathers, true to the versatility that has attended 
most of their dealings with electrical matters, have made 
another change. There is a lost art in modern civilisa- 
tion—the art of remembrance. Memory now has reached 
ite limits if it has extended over the space of nine 
days, and to extend over that limited period of time 
it must be exercised on something of the nature of 
the weird or the wonderful. The history of the 
City’s connection with electrical matters is such a 
reiteration of change and shuffle that few ‘retain the 
faintest perception of it. The early history is a case of 
“first she would and then she wouldn't ”—procrastination 
and change through several revolving years. Then all 
seemed settled, agreements were made, but subsequently 
some of these agreements were held legally to be illegal. 
Meanwhile the lighting of certain streets was un fait 
accompli, and till now has continued as if the agreements 
were valid and in force. No one cared to test the matter 
of removal, and what was continued to be. The lapse of 
time and the march of improvements rendered possible 
both in electric and in gas lighting better things than 
existed when the original arc lamps were installed to 
replace the older form of gas lamps. 

At the present moment we have not the slightest 
evidence that the City Fathers have made the comparison 
of improved electric lamps with improved gas lamps. All 
the evidence we possess is to the effect that comparison 
has been made of the best modern gas systems with the 
old, antiquated, out-of-date electric lamps, and it is to this 
comparison that all published figures relate. We ask if 
that is the position to be taken by those who control the 
affairs of the first city in the Empire? We ask if the men 
who do such a thing can have the faintest conception 
of business matters? And when we are told they are 
among the chief business men in the city of London, 
we open our eyes in wonderment. If what we 
have suggested above is correct, there is absolutely 
no moral to be drawn in favour of gas if this 
replacement be carried out, unless it be an unsatisfactory 
one. The position, to say the least of it, is peculiar. 
Negotiations were commenced with the electric light 
authority, and it was understood a specification was to be 
issued upon which new prices could be tendered, but, so far 
as we can gather, no such specification was issued, and 
therefore no new tender could be made. To put forward 
an estimated annual saving is a most misleading process 
unless other information be given as well; and to put this 
forward when one part of the expenditure is in accord 
with an old agreement, and not necessarily in accord with 
what might be done at the present moment, is still worse. 

Wo are far from saying that the present system of 
lighting is all that can be desired. It is not. Progress has 
been made, and the results of that progress should be 
utilised. Bat—and here is one of the greatest difficulties to 
be encountered—the conditions of the case have been such 
as practically prohibit the utilisation of more modern lamps. 
Assume an agreement made now, that agreement should 
not preclude the adoption of improvements, but rather 
attempt to accelerate them. Is it possible to have an 
agreement at once variable and binding—that is, binding as 
regards replacement and variable as regards apparatus 
and price? An improved piece of apparatus should 
mean decrease of cost, and should be adopted, 
the consumer getting a benefit, but an agreement 
should not be so stringent as to compel the use 
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over a term of years of a particular piece of appa- 


ratus which, while excellent at the time, might bə soon 
superseded. The present proposal is to supersede seventy- 
four arc lamps by one hundred and twelve gas lamps, and, 
as our contemporary the Journal of Gas Lighting, eic., puts 
it, saving at present prices three hundred and sixty-three 
pounds a year.” We have indicated that the facts are 
altogether different, and that the question of saving over 
present prices” has not been considered—it is the new gas 
against the old electric. Hence the lesson our contemporary 
would have us learn is fallacious. It says: ‘ Herein 
we have the application to the municipal service 


of a fundamental principle of modern industrial prac-. 


tice—the abandonment of the existing for the new, if 
the new can produce an economy showing upon the outlay 
involved a balance of profit." This principle is certainly 
not modern, and cannot truly be applied in this case. The 
comparisons should be made with equivalent modern 
developments, and if this be done electricity will not be 
found wanting. 


CORRESPONDENCE, 


% One man’s word is no man's word, 
Justice needs that both be heard.” 


“STAND-BY CHARGES, ETC." 


SIR, — With your permission I should like to comment 
further on two points which were raised at the discussion 
of my paper on Thursday. The first point—a very 
pertinent one—was raised, I think, by Mr. Sparks, and I 
regret to have overlooked it in replying. Mr. Sparke 
asked why, in column 2 of Table A, I had taken works 
cost at 0-7d., whereas in column 3 I had reduced it to 0 45d. 
The reason is that with a motor load which clashes with the 
lighting load we cannot get rid of “peak” conditions in 
the working of the plant, and my Fig. 7 and the tables on 
pp. 26 and 27 show that under such conditions the 
boiler and other stand-by losses will never attain their 
minimum. 

On the other hand, with the “restricted hour” load 
superposed on the "'interest-paying " motor and lighting 
loads, the peak is less prominent (in contrast to the 
valleys) on the daily load curve, and the generating charges 
are reduced below what they would be with the interest- 

ing motor load alone, and, of course, stil further 
ow those with the lighting load alone. 

The ''restricted hours'" system is, I understand, in use 
at St. Pancras, and also by the County of Durham Com. 
pany. Perhaps Mr. Baynes or Mr. Esslemont, though unable 
to take part in the discussion, may be willing to give us, 
through your columns, some indication of its success in 
either place. 

The other point on which I should like to make a few 
remarks is the question raised by Mr. Jeckell. The figures 
given us by Mr. Jeckell were most interesting, but, unfortu- 
nately for the electric motor, they prove my figure of one 
unit per B H.P. hour to be only too near the truth where 
the motor is a small one and is working at a quarter of its 
rated load. Your readers shall judge for themselves. The 
following figures were given us by Mr. Jeckell: 


Revenue derived from motors 8 £4,385 
Units sold for motor 4 . ẽ .. = 854,543 
Hence 
Average price per unit .. 1°23d. 
Total H. P. of motors . . . . em ee rennen 905 
Units sold per H. P. installed per annum.................. 944 
Average cost per H. P. installed per annum............... £4. 16e, 10d 
Number of hours of working per annum. 2, 
£4,585 x 240 


Hence cost per B.H.P. per hour= 
= 0'46d. 


B.H.P. hour = Pence_per B H.P. hour 
Now energy per per hour 1 
0°46 


Eu 0°38 unit per B. H. P. 


905 H.P. x 2, 500 hours 


The above result looks very plausible, and none would 
welcome it more than the writer, but it goes against the 
principle of the conservation of energy. Where, then, is 
the “nigger”? Simply that, as pointed out in my reply, 
Mr. Jeckell multiplies the rated H P. of his motors by the 
hours of running, and calls this the B H.P. hours. 

To get the B.H.P. hours developed, this figure should be 
multiplied by the ratio of the average H.P. developed to 
the rated H.P. of the motor. 

For instance, at Coventry, units sold per H.P. installed 
per quarter = 236, whereas with my Clase I. motor (see 
p. 3) units sold per H.P. installed and developed per 
quarter 585. Hence 
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905 H. P. for 2,500 hours x 585 units = 913,000 B. H. P. hours, 


whereas Mr. Jeckell has taken 2,260,000 B. H. P. hours. 
Hence, also, 0°38 unit per nominal H. P. hour x EM 


«0 94 unit per B. H. P. hour, which is near enough to my 
figure to suit most people. 

With reference to my Table C, it may be some con- 
solation to Mr. Jeckell to be able to inform the gasman 
that the 1:57d. there given represents the coat of four 
hours’ working and not of one hour, because it refers to a 
motor working on the average at a quarter of its rated 
load (my Class II.).—Yours, eto., A. M. TAYLOR. 
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DIVERSITY FACTOR. 


SIR, — As this question of diversity factor is one of the 
greatest importance, and my extension of tbe ordinar 
meaning of load factor has evidently been e 
I beg leave to further trespass on your columns. 

Mr. Tapper’s remarks, and more especially Mr. Arthur 
Wright’s communicated remarks, bear out in a striking way 
my own deductions (p. 18 of paper). The Glasgow motors, 
we are told, develop 60 kw. occasionally. Hence, taking a 
one-hour cycle, the energy consumption with a 100 per 
cent. “load factor " (in the sense I have taken it) would be 
60 units per car. 

But we know that for each unit consumed on the car we 
ought to do a car mile. Therefore, if the load factor 
were 100 per cent., we should cover 60 miles in that hour. 
But it is found in practice that, including all stops, we only 
cover, say, eight miles per hour = 8 0 units. 

Hence the load factor (over a one-hour cycle) is only 


8 100 per cent. = 12:5 per cent. And the diversity 


60 
factor is the reciprocal of the load factor, or s = T'5, 


va is almost exactly what Messrs. Wright and Tapper 
make it. 

Similarly, with very intermittent work, such as lifte, 
eto. the diversity factor may easily reach values of 10, 
15, or even 20, but the load factor goes down in proportion. 

In spite of this, as I have shown in my paper, the station 
load factor (over the same cycle) may be quite high, because 
it is the product of the (cyclic) load factor and the diversity 
factor.—Yours, eto., A. M. TAYLOR. 


PERSONAL. 


The Right Hon. Lord George Hamilton, P. O., M. P., and Mr. 
William H. Brown have been elected directors of the Metropolitan 
District Railway Oompeny. 

Mr. Oharles James Cater-Soott (chairman of the London and India 
Docks Company) has been elected a director and appointed chairmen 
of the London United Tramways (1901), Limited, Mr. Oharles T. 
Yerkes having resigned the chairmanship in order to enable him to 
devote more of his time to the Metropolitan District Railway Com- 
pany. Mr. William H. Brown hes also been elected a director of the 

ndon United Tramway Company. 

The engineer and mansger of the Wellington Electric Light and 
Power Company, Limited (Mr. d. S. Maben) is visiting Englesnd. 

Mr. Hilliard Stephens, A. M. I. E. E., A. M. I. M. E., of 39, Victoria- 
street, has been appointed sole London sgent for the Asphaltic Lime- 
atone Ooncrete Oompany, Limited, for the sale of bitumen, box oom- 

unde, and asphalt. Mr. Stephens has also been appointed agent to 
Messrs. A. and J. Main and Oo., Limited, struotura|] engineers, 
Glasgow and London, 


Be 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


‘Students’ Visit to Leeds. 


The annual Easter excursion of the Students' Section of 
the Institution of Electrical Engineers was made thie year 
to the Leeds district during the week May 1 to May 6. 
‘The journey down to Leeds was, however, broken at 
Loughborough in order to visit the Falcon Works of the 
Brush Electrical Engineering Company. 


Tur BrusH ELECTRICAL ENGINEERING COMPANY. 


As the manufactures of this firm are so well known in 
the electrical world, only a few notes of the most striking 
points of interest will be given. The company have under 
the Parsons patents perfected a type of steam-turbine 
which they are now making in several standard sizes. In 
the stationary field system of the turbo-dynamos a con- 
tinuous iron surface is presented to the armature, as in the 
case of the stator of an induction motor. As is usual when 
this type of field magnet is adopted, compensating 
windiogs carrying the load current are placed across 
from one pole to the next so as to oppose the distorting 
action of the armature current, and thus facilitate 
sparkless commutation. In some machines a compressed 
stranded conductor has been used in the armature, 
and the commutator bars, besides being secured by the 
usual shrunk-on steel rings, are stamped (as shown in 
sketch) with small V niches, so that the bars are keyed, as 


it were, into one another. With turbo-alternators the 
revolving-field type, again with a continuous iron surface, 
has been adopted, the magnetising coils being distributed 
over several slots, and tho end bends securely held in slots 
cut in the massive brass end cheeks. Besides the above, the 
party saw under construction a 1,000-kw. inductor type 
alternator for the Leicester Corporation, a car body entirely 
of steel for the District Railway, and a 100-kw. transformer 
built especially for electric furnace work, giving on the 
secondary 12,500 amperes at eight volts, The controller 
and rheostat shop was also visited. The company in their 
controllers have adopted the multiple-coil type of magnetic 
blow-out, and for rheostats cast-iron grids are greatly used. 
On Tuesday morning the party visited 


TuE LEEDS Copper COMPANY’S WORKS AT HUNSLET 


This company buys ordinary blister copper at a purity of 
about 96 per cent., and by refining and electrolysis turns 
out a, pure material having properties both electrical 


. and mechanical unobtainable, it is claimed, by any other 


mode of manufacture. 


node | The method of electrolytic refining 
A based: d 


the Elmore process, which has, however, 


igen muff improved and perfected by the present com- 


pany.’ Ag -e cost of power is of primary importance in 
the process, all the usual accessories have been installed 
in the power-house to attain an economical use of the 
fuel, which is a cheap small coal obtained from neighbour- 
ing collieries. In the engine-house four depositing sets of 
170 kw. each have been installed, although two sets are 
sufficient for the works as they are at present. In this 
way & continuance of supply for depositing day and night 
is insured. The dynamos are of the Brown-Boveri make, 
and generate at 110 volts, They are belt-driven from 


crystals obtained. Owing to 


Bollinkx cross-compound slow-speed engines. The first 
stage in the production of the electrolytic copper is the 
treatment in the refining furnaces, by which means all 
arsenic and many other impurities are removed, leaving 
994 per cent. pure copper, which is cast into triangular- 
shaped bars about 15ft. long to form anodes in the electro- 
lytic bath. The second stage is the depositing. The 
electrolytic tubes are formed upon an iron mandril which 
bas been thoroughly coated with blacklead. The cathodes 
are kept in continual rotation and are burnished by agate 
stonos fixed in wooden clamps, these making one complete 
journey along the tank (a distance of 13ft.) every half- 
hour. When the deposit is completed it is removed from 
the iron mandril by placing in a lathe and “ squeezing " the 
copper between friction rollers, after which the mandril is 
easily withdrawn on the draw bench. The copper tube is then 
annealed by heating to a dull red and quenching in a bath 
of dilute acid. Itis then ready for drawing to any diameter 
and thickness in lengths up to 70ft. Before leaving the 
works all tubes are tested up to a pressure of 1,000Ib, to 
the square inch, and for carrying out bursting tests a 
hydraolic intensifier bas been installed giving pressures 
up to 26cwt. to the square inch. 

Besides the manufacture of copper tubes by this procese, 
the company also make a speciality of copper coatings on 
cast-iron cylinders, such as are used by calico printers and 
in hydraulic machinery of all kinds. They also manufacture 
drawn brass tubes in large quantities, but before passing to 
this part of the business, which does not involve the use of 
the electrolytic bath, a word muat be said about that all- 
important part of the latter—namely, the eleccrolyte itself. 
The success of the depositing depends to a large extent 
upon the continual purity of the electrolyte, and in 
appreciating this fact the company have installed an 
up-to-date liquor shop in which the stale liquor is con- 
centrated and a fresh and pure supply of copper sulphate 
what we may call the 
“inefficiency of the electrolytic bath, it is always found 
that the amount of copper in. the solution grows as tho 
solution is in use, so that there is a continual manufacture 
of copper sulphate. Farther, because of the percentage 
of free acid used in the baths, it is found impossible to 
obtain good crystals from the liquor as it leaves the vats, 
so that before it is evaporated it is passed through a tank 
containing free copper, and into which hot air and steam 
are blown. In this way more copper sulphate is formed 
and the liquor loses its acid. It is then evaporated and 
led into cooling tanks, where pure copper sulphate crystals 
collect upon lead strips suspended in the liquor. The 
surplus copper sulphate crystals obtained as above form & 
valuable by-produet. 

Coming now to the manufacture of brass tubes, these are 
first cast in cast-iron moulds about 4ft. long, with cores 
made up of hay and loam pressed on to a metal shaft and 
baked. The cast tubes are then annealed by heating in a 
furnace and allowed to cool in air alone, not, as with copper, 
by quenching. They are then bored smooth in a special 
vertical machine, after which they are prepared for drawing 
in the same way as with the copper tubes. 

As regards the mechanical properties attained by the 
electrolytic refining, we may state that the average 
maximum stress sustained by 12 samples taken at random 
from stock and tested by Mr. Thomas Nash, of Sheffield, 
was 17 4 tone per square inch, the numbers varying between 
14 3 and 22:6. The figure given by Lineham as an average 
for ordinary copper is 13 tons per square inch. 

On Tuesday afternoon the students visited the works of 


Mrssns. GREENWOOD AND BATLEY, LIMITED, 


This firm are the Eoglish licensees of the De Laval 
patents. The De Laval turbine with its helical reduction 
gear and its twin dynamos is too well known to require 
description here. Two sets have been installed in the 
power house and supply current for lighting and power, 
electric driving having been adopted throughout the worke. 
Among the many manufactures of this firm, the one of 
chief interest was, perhaps, their electric brougham. 
It is eyuipped with a fairly small battery, capable 
of running the car 30 miles only, as the radius of 
travel of such à gonveyange js, aq a rule, not very 
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great. Two motors with double helical reduction gear are 
used, each motor having two armatures and two separate 
feld windings. By this means a system of control is 
obtained in which a rheostat is only used on the first 
contact to cut down the initial rush of corrent. On the 
first and second control positions all the field windings and 
the armatures are in series, on the third position the field 
windings are first put in parallel, on the fourth position 
the armatures are put in parallel and the fields are both in 
Series, whilst on the highest position the field windings 
are again placed in parallel. Another interesting feature 
is that the current is not broken on the copper contacts of 
the controller drum, but by a special carbon contact fitted 
with a magnetic blow-out device, actuated automaticall 
from the controller drum. One reverse speed is provided, 
and the supply is shut off altogether by a plug which can 
only be inserted or withdrawn when the controller is in the 
stop position. 

n Wednesday morning a visit was paid to the Midland 
Engine Works of 


Messrs. J. AND H. MCLAREN. 


This firm makes a speciality of traction enginee, more 
especially for agricultural purposes. Their engines for 
driving dynamos have a direct electrical interest. Electric 
driving has been, with a few exceptions, adopted throogh- 


out these works, 
(To be continued.) 


THE BIJUR STORAGE BATTERY. 
[COMMUNICATED | 


As a result of several years work on the part of Mr. 
Joseph Bijur, of New York, a new form of storage battery 
plate has been produced, which, while retaining the well- 
tried electrochemical combination of lead and sulphuric 
acid, differs radically in design, construction, and results 
from forms hitherto known in the storage battery art. 
With the collaboration of Dr. J. S. C. Wells, of Columbia 
University, in the earlier stages of the work, Mr. Bijur set 
out to produce a storage battery plate according to an ideal 
design which should be both mechanically and chemically 
perfect. This design embodied a rigid structure, freedom 
fcom tendency to distortion, perfect acid diffusion, active 
material incapable of being displaced, high specific capacity, 
high rates of charge and discharge, high efficiency, good 
regulation and freedom from ‘'‘sulphation,” buckling, 
or any other destructive action, save ordinary and unavoid- 
able wear and tear. These characteristics could only exist 


in a form of plate made up of small, finely sub-divided | 


structures, each free to expand unrestrainedly and firmly 
welded to a atrong supporting and conducting grid. The 
active portions decided on as most advantageous could not 
be prodaced at commercial cost by any known method, 
whereupon Mr. Bijar set to work to produce these crudely, 
following this up by devising automatic machinery by 
which these parts are now made with great uniformity 
and at low cost. By no method of metal working then 
existing was it possible to commercially weld together 
two elements, of which one was a heavy solid form 
and the other of very fine thin parte. It was, 
therefore, necessary to devise a new method of 
metal welding which, after much patient work, 
in the face of seemingly insuperable difficulties was 
successfally accomplished, and for the carrying out of 
which on a commercial scale an entire line of machinery 
was constructed on original lines. The requisite quality 
and uniformity of oxide next received attention, with the 
result that, to secure the desired effects, a new process of 
formation was devised by which great toughness, porosity, 
and other desirable qualities could be imparted to the oxide 
layer, the whole process being perfectly reliable and at all 
times under the control of the operator. 

The Bijur plates are composed of multiples of pure lead 
structures in the shape of gratings or "grille." These are 
welded to and in one piece with a atiff frame made of lead 
and antimony only. The weld goes clear through the 
plates, and is produced without the use of tin, solder flux, 
or any extraneous material whatsoever. The frame merges 


into the grill without joint. At each end of the grill a 
space is provided for its elongation by expansion, and 
provision is made for expansion sidewise, The result is a 
plate having the stiffness, strength, and inoxidisable support 
of the alloy grid, rigidly held active parts, yet complete 
provision for their expansion without the setting up of any 
strains that could produce buckling. The grills are com- 
posed of a multitude of minute openings or celle, open 
through from face to face. When in the untreated metallic 


Bijur Storage Battery. 


state these grills are very open structares, having a large 
number of component ribbons running in the vertical 
direction, supported by heavier cross members running 
horizontally, which serve as conductors, and give 
lateral stiffoess. Daring the formation process, part 
of the metallic lead is converted into oxide, which, 
by reason of the large increase in volume, nearly fills 
the openings. The ribbons on the positive elements 
have a large amount of metal left as a reserve for the 
oxidation which is attendant on the normal action of every 
storage battery. 
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Grill “ Unformed "— Bijur Storage Battery. 


When tbe oxide is formed in the rectangular cells, it 
assumes a slightly elliptical shape, which, expandiug into 
the rectangular containing space, produces a locking in 
that is so positive that nothing short of destruction of 
the plate can dislodge it. At the same time, even when the 
oxidation is carried to the point of apparently completely 
filling the cells, the tendency of the ellipse to grow larger 
along both its axes ensures the presence of a minute slot 
through the centre of the oxide mass, which allows the flow 
of electrolyte to take place freely through it. The resultant 
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oxidised plate, therefore, is rigid, the grills are firmly held, 
they expand withont producing strains, each particle of 
oxide is firmly pressed againet the lead from which it is 
grown, and the entire plate is open through and through to 
circulation and diffusion of the electrolyte. Owing to the 
character of the design and the structure of the oxide 
formed, the plates possess several features hitherto un- 
attained in battery practice. Buckling " cannot take place, 
and, so far, repeated attempts to intentionally produce 
distortion have failed. Also, since the perfect diffasion 
through the plate prevents high acid concentration in the 
pores, deleterious sulphation does not take place even 
when an effort is made to produce it. 

One of the important advantages gained by this form of 
design, is that in a plate of given dimensions 20 per cent. 
greater capacity can be obtained with about 10 per cent. 
more reserve lead than in any form of plate hitherto con- 
structed. The fine sub-division of the oxide into small masses, 
combined with the fact that the surfaces of the plates are com- 
posed of ribbon edge, precludes the possibility of blistering or 
shrinkage that is liable to occur when plates contain oxides 
in large masses. The makers claim that owing to the 
rapid acid diffusion full charge may be given the batteries 
at a voltage of 2:4 to 2 5 voltsinstead of 27 volts per cell, 
as is usually required. This low charging voltage results 
in increase of efficiency, and reduces the size of boosters 
required to charge. The structure of the plate forms a 
condueting network to all parts, ensuring equality of action 
all over ite surface, and this, together with tbe facility for 
escape of gas without dislodging active material, favours 
the ability to ‘stand very high rates of charge and over- 
charge without marked deterioration. 
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Section of ‘‘ Formed” Plate Bijur Storage Battery. 


In short, since storage battery plates can be calculated 
out scientifically and then constructed in exact accordance 
with the design, the series of developments and inventions 
of Mr. Bijur places the manufacture of storage batteries 
on the same basis as that of dynamo-electrie machinery. 
These processes permit of any suitable forms of active 
parte and supporting framework being united into one 
integral structure at a low cost of production and without 
the introduction of any foreign substances. Sach being 
the case, an improvement in storage batteries may be 
expected similar to that which took place in dynamo con- 
struction after the laws of magnetic circuit and magnetic 
constants had been explained by Hopkinson, and applied 
by the engineering fraternity. 

The General Storage Battery Company, which is now 
putting elements on this type on the market under the 
name of the Bijur ‘“High-Duty” battery, has recently 
equipped a factory at Boonton, N.J., with special automatic 
machinery for the cheap and rapid production of storage 
batteries, where, by reason of an abundant and cheap 
hydraulic power and the automatic machinery used, storage 
batteries of the highest grade can be produced, it is claimed, 
for a lower cost per kilowatt-hour capacity than is possible 
anywhere else in the country. The company has also 
developed a new and complete line of automatic regulating 
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boosters, end cell switches, and other auxiliary apparatus 


for all classes of central-station work and power plants, 
descriptions of which will appear later. It may be said, 
however, that all of these devices differ as radically from 
the present known types, as does the Bijar "High Duty " 


battery from the conventional storage battery electrodes, 
and the improvement in methods and degree of regulation 
represents a marked advance in storage battery engineering. | 


—— MÀ 


TESLA PATENT ON WIRELESS TRANSMISSION OF 
ELECTRICAL SIGNALS. 


An U.S.A. patent was issued on April 18 to Mr. Nikola 


Tesla for The Art of Transmitting Electrical Zoergy 
through the Natural Mediums.” We are indebted to 
the Electrical World for the abstract of this patent given 
below : 


In the preamble it is stated that experiments aud 


observations have tended fo confirm the opinion held by 
the majority of scientific men, that the earth, owing to its 
immense extent, does not behave in the manner of a con- 
ductor of limited dimensions with respect to electrical 
disturbances, but much like a vast reservoir or ocean, 
whicb, while it may be locally disturbed by commotion of 
some kind, remains unresponsive and quiescent in a large 
part or as a whole. The inventor states he has discovered 
that notwithstanding its vast dimensions and contrary to 
all observations heretofore made, the terrestrial globe may 
in a large part or as a whole behave toward disturbances 
impressed upon it in the same manner as a condactor of 
limited size. 

In the course of certain investigations he noted 
unsuspected behaviour of sensitive instraments, which he 
discovered to be due to the character of electrical waves 
produced in the earth by lightning discharges, and which 
had nodal regions following at definite distances the shift- 
ing source of the disturbances. From data obtained in a 
large number of observations on a maxima and minima 


of these waves, their length was found to vary approxi- | 


mately from 25m. to 70m., and these results and certain 
theoretical deductions led to the conolusion that waves of 
this kind may be propagated in all directions over the globe, 


and that they may be of still more widely differing lengths, 


the extreme limit being imposed by the physical dimen- 
sions and properties of the earth. By means of gradaal 


improvements in the generation of electrical oscillations, 


electrical movements were finally reached not only 


approximating, but, as shown in many comparative tests 


and measurements, actually surpassing those of lightning 
discharges; and by means of this apparatus it was found 
possible to reproduce whenever desired phenomena in the 
earth the same or similar to those due to such discharges. 
For example, by the use of such a generator of stationary 
waves and receiving apparatus properly placed and adjusted 
in any other locality, however remote, it is practicable to 
trausmit intelligible signals or to control or actuate at will 
any one or all of such apparatus for many other important 
and valuable purposes, as for indicating whorever desired 
the correct time of an observatory, or for ascertaining the 
relative position of a body or distance of the same with 
reference to a given point, or for determining the course of 


a moving object, such as a vessel at sea, the distance 


traversed by the same or its speed, or for producing many 
other useful effects at a distance dependent on tho intensity, 
wave-length, direction or velocity of movement, or other 
feature or property of disturbances of this character. 

In the accompanying figure is represented disgram- 
matically the generator which produces stationary waves in 
the earth, and an apparatus situated in a remote locality 
for recording the effects of these waves. The generator 
consists of a primary coil forming part of a transformer 
and consisting generally of a few turns of a stout cable of 
inappreciable resistance, the ends of which are connected 
to the terminals of a source of powerful electrical oscilla- 
tions, this generally being a condenser charged to a high 
potential and discharged in rapid succession through the 
primary. C is a spiral-wound secondary coil within the 
primary, one end being connected to ground and the other 
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to an elevated terminal, E. The resistance of the secondary 
system should be as small as practicable, ite self-induction 
as large as possible, and the ground should be made with 
great care. The total length of the conductor from the 
ground-plate to tho elevator terminal, E, should be equal 
to one-fourth of the wave-length of the electrical dis- 
turbance or to that length multiplied by an odd number. 
The relation being observed, the terminal, E, will be made 
to ooineide with the points of maxima pressure in the 
secondary or excited circuit, and the greatest flow of 
electricity will take place in the same to permit 
free oscillation. The inductive connection between the 
primary and scondary should not be very intimate as 
in ordinary transformers, and this is accomplished by the 
spiral form given to coil C. With this arrangement it has 
been possible to produce an electrical movement thousands 


of times greater than the initial, and activity of rates of 
flow have been produced measured by many tens of thousands 
of horse-power. The powerfal electrical oscillations being 
ie ground cause corresponding vibra- 
tions to be propagated to distant parta.of the globe, whence 
they are reflected, and by interference with the outgoing 
vibrations produce stationary waves, the crests and hollows 
of which lie in parallel circles, relative to which the 
ground-plate may be considered to be the pole—that is to 
say, the terrestrial conductor is tuned into resonance with 
the oscillations impressed upon it, just like a wire. A 
number of facts ascertained clearly show that the move- 
ments of olectricity through the system follow certain laws 


communicated to the 


Diagram of Tesla Wireless Signal Apparatus. 


with merely mathematical rigour. 


distortion and attenuation. 


Three additional requirements seem to be essential to 


the establishment of the resonant condition, as follows: 
Firat, the earth's diameter passing through the pole should 
be an odd multiple of the quarter wave-length—that is, of 
the ratio between the velocity of light and four times the 
frequency of the currents. Second, the frequency should be 
smaller than 20,000 per second. The lowest frequency 
would appear to be six per second, in which case there will 
be but one load at or near the ground-plate, and paradoxical 
as it may seem, the effect will increase with the distance, 
and will be greatest in a region diametrically opposite the 
transmitter. With oscillations still slower, the earth, 
strictly speaking, will not resonate, but simply acts as a 
capacity, and the variations of potential will be more or 
less uniform over its entire surface. Third, the main 
essential requirement is that, irrespective of frequency, the 
wave train will continue for a certain interval of time, 
which is estimated at not less than one-twelfth, or 0 08484 
of a second, and which is taken in passing to and returning 
from the region diametrically opposite the pole over the 
earth’s surface with a mean velocity ef about 471,240 km. 
per second. 

Fig. 2 shows a device for detecting the presence of the 


For the present it is 
sufficient to state that the planet behaves like a perfectly 
smooth or polished conductor of inappreciable resistance, 
with capacity and self-induction uniformly distributed 
along the axis of symmetry of wave propagation, and 
transmitting slow electrical oscillations without sensible 


waves. It consists of a cylinder, D, of insulating material, 
which is moved at a uniform rate of speed by clockwork 
and other suitable motor power, and is provided with two 
metal rings, FF, upon which bear brushes, 4 A,, connected 
to terminal plates. From the ringe, FF, extend narrew 
metallic segments, SS’, which by rotation of the cylinder, D, 
are brought alternately into contact with double brusbes, 
b b', carried by and in contact with conducting holders, HH’, 
supported in the metal bearings, G G'. The latter are con- 
nected to the terminals, T T, of a condenser, H, and are 
capable of angular displacement as ordinary brash supports. 
The object of two brushes in the holder is to vary at will 
the duration of the electrical contact with the terminal 
plates and the condenser. To the latter is connected a 
receiver, R, and a device, d, performing the duty of closing 
the receiving circuit at predetermined intervals of time, 
and charging the restored energy through the receiver. 

The receiver consists of a cylinder made partly of con- 
ducting and partly of insulating material, which is rotated 
at a desired rate of speed by any suitable means. The 
conducting part, ¢, is in electrical connection with the 
shaft, S, upon which slides a brusb, K, capable of longi- 
tudinal adjustment in the metallic support, m. Another 
brush, n, is arranged to bear upon a shaft, S. It will be 
seen that whenever one of the segments, F, comes in 
contact with the brush, A, the circuit, ineluding the 
receiver, R, is completed, and the condenser discharged 
through the same. By suitable adjustment the circuit 
may be made to open and close in rapid succession and 
remain open or closed during such intervals of time as 
may be necessary. 

The terminal plates, P P', through which the electrical 
energy is conveyed to the brushes, 4 A, may be at a con- 
siderable distance from each other in the ground or one in 
the ground and the other in the air, preferably at some 
height. In the latter case the location of the apparatus 
must be determined with reference to the position of the 
stationary waves. If both plates be connected to earth, 
the points of connection must bə selected with reference to 
the differences of potential which it is desired to secure. 
In receiving the speed of rotation of the oylinder, D, is 
varied until it is in synobronism with the alternate impulses 
of the distant generator; the brushes being properly 
adjusted, electrical cbarges of the same sign will be con- 
veyed to each of the terminals of the condenser, and with 
each fresh impulse it will be charged to & higher potential. 
In this manner the energy of any number of separate 
impulses may be accumulated and discharged through the 
receiver, R. "Thus a relatively great amount of energy 
may be accumulated and the receiver need not be very 
sensitive. It being possible to shift the nodal and ventral 
regions of the waves at will from the sending station, the 
regions of maximum and minimum effect may be made to 
coincide with any receiving station or stations. 

By impressing upon the earth two or more oscillations of 
different wave-length, a resonant stationary wave may be 
made to travel slowly over the globe. If the nodal and 
ventral regions are maintained in a fixed position, the speed 
of a vessel carrying receiving apparatus may be exactly 
computed from observations of the maximum and minimum 
regions successively traversed. In any region at the 
surface the wave-length can be ascertained from certain 
rules of geometry, and, conversely, knowing the wave-length, 
the distance from the source can be readily caloulated. 
Thus the distance of one point from another, the altitude 
and longitude, the hour, etc., may be obtained from the 
observation of such stationary waves. With several gene- 
rators, preferably generating different wave - lengths, 
installed in selected localities, the entire globe could be 
sub-divided in different zones of electrical activity, and 
important data could be at once obtained by similar calcula- 
tions or readings from suitably graduated instruments. 


„ ExckLLO Arc LAurs.— The Union Eleotrio Company, 
Limited, 151, Queen Vivtoria-street, London, E.C., have just 
issued a new descriptive pamphlet and price-list of their 


** Excello " arc lamps. We have several times referred to the 


excellent results obtained with this type of lamp, and the 
oomprehensive description of its properties and advantages now 
published should prove welcome. 
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TRADE NOTICES AND NOVELTIES. 


Nodon Rectifiers. 


A new pamphlet on the Nodon patent electric valve has 
been issued by Mr. H. Snowdon, Balfour House, Finsbury- 
pavement, London, E.C. This valve has been designed to 
transform alternating current into continuous current without 
the aid of moving machinery, its action being electrolytic. The 
results of some independent tests of the apparatus are 


included. 
The Telaupad." 


Some particulars are to hand of the **telaupad " or receiver 
cushion, a mechanical Invention of British manufacture intro- 
duced by the Telaupad Syndicate, Limited, 10, Coleman-street, 
London, E.C., for overcoming the objectionable super-resonance 
and excessive buzzing noise so annoying to users of the telephone. 
The telaupad is a simple pneumatic contrivance which can be 
attached to the receiver in a few seconds, and has already been 
largely adopted. 

Impact Testing Machine. 


_ Messrs. W. and T. Avery, Limited, Soho Foundry, Birm- 
ingham, have sent us a description of their patent Impact 
testing machine for testing material required to stand shock.“ 
The principle of the apparatus is very simple. A pendulum 
weight is ralsed to a certain height and allowed to swing and 
strike the test piece, fracturing it in one blow, and the number 
ot foot-pounds of energy which the test piece has absorbed is 
automatically registered on the indicating quadrant. 


Booth's Rail Joint. 


Ws illustrate herewith a rail joint, chair, and sleeper com- 
bined, which has been patented by Mr. H. Bootb, 84, Park- 
side-road, Sheffield. 


increased grip to head of rails when cars are passing over it, 


glves double the ordinary bearing surface where most needed, 
and freedom from vibratory shocks, jolting, or hammering, 
and is cheap to construct. The joint is to be tried, we under- 
stand, by the Sheffield Corporation. 


Return-Current Circuit Breaker. 


Messrs. Ernest F. Moy, Limited, Greenland-place, Camden 
Town, London, N. W., are introducing a return-current single- 
pole circuit breaker fur continuous-current circuits up to 600 
volts. This breaker is arranged to open on an actual reversal 
of current only. It will not open on no current or on any 
overload, and as its action is qaite independent of 'bus-bar 
preesure it may be relied upon to disconnect a faulty generator 
at a definite return current of 20 per cent. of its rated capacity, 
although the station pressure may have fallen considerably. 
Illustrated particulars of its construction are contained in a 
circular just issued by the makers. 


Catalogues Received. 


ELECTRICAL DRILLS AND GRINDERS.—AÀ pamphlet which we 
have reoeived from the Cincinnati Electrical Tool Compeny, 
Cincinnati, Ohio, U. S. A., contains illustrations and particulars 
of this firm's portable electrical drills and grinders for direot 
current. 

Licht Rarrway ROLIIxd-Srock.— From Messrs. Dick, Kerr, 
and Co., Limited, Abchurch-yard, Cannon-street, London, E.C., 
we have received a copy of their latest work on light railway 
rolling-stock engineering. This contains illustrations and par- 
ticulars of a large variety of tipping and other wagons, small 
steam locomotives, etc., for portable and light railways. 

CELLS AND CARBON BrusHEs.—A number of illustrated cir- 
culars are to hand from the Atlas Carbon and Battery Company, 
Limited, Ewer-street, Union-street, London, S.E. They deal 
respectively with the firm's ‘‘ Dania " dry cells for motorcars, 
eto., Atlas perfect porous pots for Leclanché batteries, 
* Atlas" carbon brushes, and the Atlas new central zinc 
battery. 

SWITCHBOARD APPARATUS.—A postcard from Messrs. Cecil 
Hodges and Co., Balfour House, Finsbury-pavement, London, 
E. C., illustrates their central-station type of moving-coil instru- 
ment and a heavy traction switch. We understand the firm 
have a large amount of work in hand, including the switchboard 
for the King's Sanatorium in Sussex. 


It ia claimed that this joint ensures 


STEPNEY ELECTRICITY ACCOUNTS. 


The following is an abstract of the electric lighting 
revenue account for the 12 months ended March 31, 1905, 
taken from the accounts just issued by the metropolitan 
borough of Stepney. 


r. REVENUE ACCOUNT. £g s. d. 
Fuel, oil, waste, water, and stores eee . 872910 1 
Wages at generating station .............— N 1.758 18 6 
Repairs and maintenance of buildings and plant. 841 11 1 
Distribution of electricity /g 752 16 11 
Attendirg and repairs to publio lamps 1,619 5 6 
Rates and tage . 1,078 19 3 
Management expenses, salaries, eto. ... . .... 2, 159 14 3 
Legal expenses consseneesmes —— — 230 8 2 
Special charges—insurance, et . 8 98 15 6 

17,288 17 3 

Balance carr:ed to net revenue account — ......— ee 14,837 1 6 
£32,125 18 8 

Or. E l £ s d. 
Sale of current for private lighting . 23,863 3 1 
Sale of current for public lighting aud power.. . 6,276 ő 1 
Rent of meters, etc., on consumers’ premises 245 6 8 
Profit on work done for customers................ eee E 15 9 6 
Attending and repairs to public.lampe ................-.--- 1,619 5 6 
Ronts receivable ............ pees cau eek Pa beds ped T 110 10 10 
£32,125 18 8 


FORTHCOMING EVENTS. 


Frivay, May 12. 

Iron and Steel Institute.—At 10.30 a. m., annual meeting con- 
tinued ; at 7 p.m., aonual dinner at Hotel Cecil. 

Physical Society.—At 8 p.m., '' A Simple Method of Determining 
the Radiation Constant, suitable for a Laboratory Experiment,” 
by De. A. D. Denning ; '' A Bolometer for the Absolute Measure- 
ment of Bidiation,” by Prof. H. L. Oallendar ; aud The 
Resistance of a Conductor the Measure of the Current Flowing 
through it,” by Mr. W. A. Price. 

SATURDAY, May 13, 

Birmingham Electric Club.—At 7.30 p. m., Cheap Electrica 
Energy for Power Purposes," by Mr. J. A. Jeckell (provisional). 

Junior Institution of Engineors.—Visit to Dorking water, gas, 
and electricity works. 

Monvay, May 15. 

Society of Arts.—At 8 p.m., Cantor lecture (I.) The Uses of 

Electricity in Mines," by Mr. H. W. Bavenshaw. 
WEDNESDAY, May 17. 

Royal Meteorological Socolety.—At 4 p. m., ' Measurement of 
Evaporation,” by Mr. Richard Strachan, and '' Logarithmic 
Slide-Rule for Reducing Besdings of the Barometer to Sea-Level, 
by Mr. John Ball. 

Institution of Electrical Engineers (students Seotion) —At 
7.80 p.m. annual general meeting. 

Electro-Harmonic Society.—At 4.30 p.m., annual general meeting 
(92, Viotoria-street). 

THURSDAY, May 18. 

Royal Inatitution.—At 5 p. m., Flame, by Sir James Dewar. 

Faraday Society.—At 8 p.m., ''Au Application to Kleotrolytes of 

the Hydrate Theory of Solutions," by Dr. T. M. Lowry. 

SATURDAY, May 20. 
Rugby Engineering Soctety.—Visit to the Lote-road power 
. station at Ohelsea. 


Incorporated Municipal Electrical Association.—June 27.30, 
annual convention. 


APPOINTMENTS VACANT. 


Town Electrical Engineer, Municipality of East London, South 
Africa. Salary, £500 per annum, Applications by May 18. See 
advertisement. 

Electricians (2) with commercial knowledge. See advertisements. 

Assistant to take charge under mains superintendent, Wages, 
508. per week. See advertisement. 

Assistant Engineer, Middlesex County Asylum, Napsbury, St. 
Albans, Herte. Wages, 358. weekly and house on the estate. Appli- 
cations by Max 20. See advertisement. 

Assistant Electrical Engineer, Oban. 
tions by May 15. 

General Manager, Johanuesburg, £2,000; Station Engineer, 
£1,000, with house. Applications to Mordey and Dawbarn, 82, 
Victoria-strect, Westminster, 

Shift Engineer, Manchester. 
May 22. 


Weges, £70. Applica- 


Wages, £150. Applications by 
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THE ALTERNATING-CURRENT SERIES MOTOR.“ 
BY F. CREEDY, STUDENT. 


(Continued from page 635.) 
COMMUTATION. 


With the object of endeavouring to throw some light on 
the commutation of the alternating-current series motor, 
and the various other actions going on in it, a number of 
5 relating to this subject were made with the 
aid of a Daddell high-frequency oscillograph, the our ves 
being photographed on a falling plate. Many of the results 
shown below could obviously not be obtained on any instru- 
ment which records, not a single wave, but the mean of 
several. For instance, in the motor examincd no two 
commutation curves are exactly alike. A number of 
experiments was first made by the author, in conjunction 
with Messrs. R. S Dahl and H. M. Lyons. In order to 
remedy some omissions in these, some further experiments 
were made later on by the author. Ar, during these 
‘experiments, the motor was fitted with very wide brushes, 
covering rather more than three segments, the experiments 
on commutation were repeated, as, owing to the long time 
of commutation, much better curves were obtained on the 
falling plate. In the discussion given below I have con- 
fined myself almost entirely to this latter series of experi- 
ments. 


Fig. 1 


Fic. A 


In observing the commutation curve of the motor ihe 
following method was made use of: the machine was fitted 
with two slipringe, which were fixed on a piece of fibre 
and mounted on the commutator. One of these slip-ringa 
was joined to a commutator segment, from which one of 
the armature connections had been unsoldered. This 
armature connection was then joined to the other slip-ring, 
and the brushes rubbing on these rings connected by 
means of a low resistance which served as a shunt for the 
oscillograph. 

In Fig. A sre shown a number of the commutation 
eurves of the series motor obtained by the aid of this 
arrangement. Curve 1, consisting of a curve of main 
current and of current in the armature coil, contains a very 
good example of the kind of commutation curve which is 
ound in this motor. As it was thought that the ripples in 
the current during commutation might be due to the 
irregularities in the E.M.F. induced in the short-circuited 
coil by the main flux, a search coil of one turn was wound 
round the pole-tip (as shown in Fig. 12) as near to the 


* Paper read before the Institution of Electrical Engineers, 
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armature as was practicable. Since the brushes are on the 
neutral line, the E.M.F. induced in this coil, due to the 
variation of the main flux, will be nearly the same as that 
induced in the coil under the brush. Curves 2, 3, and 4 
(Fig. A) show the current in the armature coil, and 
the E M.F. in the search coil parallel to it. Curve 2 
was taken under the following conditions: main current, 
20 amperes ; speed, 1,000 revolutions per minute ; frequency, 
263 Carve 3 was taken under the same conditione, but 
at 2,000 revolations per minute. Curve 4 was taken with 
main current, 17 amperes; speed, 1,000 revolutions per 
minute; frequency, 23. Resistance in circuit with the 


crnature coil 


SUT C2 / 


Fio. 12. 


coil under observation = 03 obms. In the first three 
carves shown the generator used was a Wenstrom rotary 
converter. 

In order to eliminate any possible disturbanco due to the 
slots, commutator, eto, of this machine, in Curve 4 and all 
those succeeding a bipolar Gramme machine, fitted with 
slip-rings and driven bya Westinghouse motor, was employed 
as generator. As this machine, of course, had a smooth 
ring armature, the effect of both slots and commutator 
were thus got rid of. Curve 4 was taken to show tbe 
effect, if any, on the shape of the commutation curve of 
putting resistance in the armature coil. As may be seen, 
there is no appreciable effect. These four curves, if examined 
closely, seem to give us the cause of the oscillation in 
the E.M.F. curve. In all of them we may notice that 
there are small ripples in the current curves. These n 
are bound to cause corresponding ones in tbe E.M.F. 
curves, and, in fact, we notice that there does exist a ripple 
in the current curve corresponding to each of the principal 
ripples in the E M.F. curve. This is especially marked in 
Curve 2. In order to show that very small ripples in a 
curve of current or flux are capable of producing enormous 
oscillations in the E M.F. curve, I give in Fig. 15 a curve 
of the E.M.F. induced in the search coil, and underneath 
it a curve which is the graph of the integral of the E M.F. 
curve, and is consequently proportional to the flux produc- 
ing it. This curve was drawn by means of an integraph, 


EL 


Fic. 13. 


the use of which renders the drawing of these flux curves 
extremely easy, as it is only necessary to draw a point 
over the curve to be integrated, while a pen draws the 
integral curve. This method—viz , observing the E. M. F. in 
an oscillogrsph, and then integrating it mechanically— 
appears to be the only one by means of which curves of 
the instantaneous flux passing through a coil may be 
obtained. 

The fact that the ripples in the current and E.M.F. curves 
do not in all cases exactly correspond is probably due to 
the fact that the current curves shown in Fig. À do not 
represent the total current flowing round the field, but 
merely that flowing through one coil of the armature. A 
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difficulty in the way of the above explanation, I must 
admit, is caused by Curve 1. This does show the current 
ve passes through the field, and it shows no sign of any 
Pple. 
dence between the current and E. M. F. curves if we reject 
the above? 
A curve of E.M.F. in the search coil and of armature 


current was also taken with a direct current through the 


motor. It showed the same irregular ripples in the E M F. 
curve. Thus these cannot be connected with the fact that 
the motor is an alternating-current one. Curve 4 also 
shows us anotber interesting point. One of the commuta- 
tions in it takes place at the point where the current is 
zero. We seo that as soon as commutation begins there is 
a sudden peak in the current, and this in spite of the fact 
there were 0'3 ohms in series with the coil under observa- 
tion. I could reproduce, were it worth while, half a dozen 
different curves all showing this peak whenever commuta- 
tion occurs while the current is zsro. The cause of this is 
fairly obvious. If the current at all resembles a sine wave, 
its greatest rate of change occurs at the moment when it 


v Fig 1 


Fic B. 


reversee, and consequently the E.M.F. induced in the short- 
cireuited coil will be greatest at this moment. 

From tho nature of the ripples in the current curves they 
appear to be due to variations of the brush contact or some 
such cause. We should therefore expect that both they 
aud the oscillations in the E.M F. curve would disappear 
at standstill. This was tried and found to be the case, both 
being nearly sine curves. In order to make quite sure 
that the ripples in the E.M.F. wave were not due to the 
slots, the motor was driven externally and the brushes 
lifted. The E.M.F. curve was again found quite regular 
and devoid of ripples. The brushes were then put down, 
but were not connected to any external circuit. The 
result is shown in Curve 1, Fig. B. It may be seen that 
the peaks in the E.M.F. wave have reappeared, so that it 
seems as if some, at any rate, of the irregularity is due to 
the variation of the current in the short-circuited coil. 

In order to endeavour to throw some farther light 
on these variations, some experiments were made on 
a direct-current Westinghouse motor with laminated 
poles. A search coil of 13 turns was wound on 
the pole within jin. of the armature, and the E. M. F. 
in it was observed: (1) With the motor running light. 
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Bat how account for the undubitable correspon- 


The result is shown in Curve 2, Fig. B. It is, of 
course, very similar to that obtained by Dr. Thornton 
and described in his paper on “Eddy Currents.” It 
contains a slow wave due to the eccentricity of the 
armature, which was very noticeable in this machine, and 
a ripple, due primarily, I think, to the slots. Most of 
these ripples have two peaks, though some have three. 
(2) With the motor running light, but the brushes moved 
over so as to produce heavy sparking. The same ripples 
are noticeable, but one of the hollows in each seems to be 
exaggerated into a peak of large amplitude in the other 
direction, while one of the peaks is correspondingly 
exaggerated. Thus the E.M.F. makes a complete alterna- 
tion between the main parts of each ripple. (5) In order 
to fiad out whether the ripples in the two curves mentioned 
above are due to the slots or not, the Westinghouse motor 
was separately excited, run up to full speed, then shut 
down, the brushes lifted, and the plate taken while the 
motor continued to run on account of ite inertia. The 
result is shown in Curve 4, Fig. B. The curve is very 
similar to Curve 2, but smaller. This is not due to a 
decrease of speed, for a comparison of the frequency of the 
ripples in the two cases shows that the speed was much the 
same in both. It still contains very sharp peaks, similar to 
those in Curve 3, but all on one side of the zero line. 

Thus it would appear that the armature current in some 
way reinforces these ripples and also damps out the sharp 
peaks shown in Curve 4. A confirmation of this view may 
be found in the fact that Dr. Thornton found that these 
ripples were smaller (in fact, he could not observe them at 
all) when the brushes were in the neutral position than 
when they were displaced. This certainly suggests the 
reinforcement of the ripples by the armature current. 
This may, perhaps, be explained by the action of the 
armature current on the fringe issuing from the pole-tip. 


MU 


ry 


Fie. 14. 


To sum up: The fact that we get the irregular-shaped 
E.M.F.’s shown in Fig. A with direct current as well as 
with alternating current, and that no such E.M.F. occurs 
ia the Westinghouse motor, justifies us, I think, in inferring 
that it is peculiar to the motor experimented on. More- 
over, the experiments described above definitely show that 
it is due to some action taking place at the commutator. 
It must be, I think, due to the fact that in order to get the 
current density in the brush low enough I was obliged to 
use brushes of very large area, and thus, the brush-holders 
being intended for much smaller brushes, the pressure was 
insufficient and the contact uncertain. 

In Fig. 14 are shown curves of main current and counter 
E.M.F. in the series motor. The motor was driven 
externally, and the field excited with alternating current. 
This current and the E.M.F. acrose the brushes (which 
were open-circuited except for the oscillograph connections) 
were then observed on the oscillograph. These curves 
show very clearly that lag of the counter E M.F. behind 
the current which I mentioned in Part 1. The ripples 
in the counter E.M F. curve I am inclined to put down 
to the fact that the brush sometimes short-circuita 
three and sometimes four segments. When three only 
are short-circuited, there are more turns on the armature 
active than when four are short-circuited. When these 
curves were taken the motor was runniog approximately in 
synchronism, and it may be seen that there are about 
36 ripples per period—the number of the slots and of the 
commutator segments. The above curves show something 
of the actions going on in an alternating-current series 
motor, but they afford no indication as to how to obtein 
good commutation. I found, however, that by using a 


very low current density in the brush, and moderately hard 


carbons (not too hard), I was able to get perfectly satis- 


factory commutation in the motor I used with all 
frequencies up to 35, currents up to 30, and speeds up to 
5,000. The irregular-shaped E.M F.’s shown in Fig. A did 
not seem to affect the commutation. 

In conclusion, I wish to express my thanks to Prof. 
Ayrton and Mr. Mather, who have given me every possible 
assistance in carrying out the above series of experiments, 
to Mr. W. Cramp, and to the Crypto Works Company, the 
builders of the experimental motor. I wish also to express 
my thanks to those second and third year students of the 
Central Technical College who have assisted me in the 
above experiments, most of which required three observers. 
This assistance I have received from Messrs. Montgomrey, 
Halse, Austin, Webber, Hanson, Gordon, Deakin, Harper, 
Tanaka, and Strickland. 


(To be continued. ) 


LONDON POWER BILLS. 


The committee of the House of Lords presided over by 
Lord Camperdown resumed on Tuesday the hearing of 
evidence on the nine Bills which have been promoted to 
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respectively. He urged that the company ought to receive 
preference over one which had not 5 done any 
work in the district. The company did not seek powers to 
compete with the existing companies, but wished to supply 
municipal undertakers in bulk. 

Evidence was given by Mr. Frank Bailey on the 
engineering part of the scheme, and Mr. H. F. Parshall 
supported the same. He said from his knowledge of the 
station at Bankside the company could give an adequate 
supply of electricity more quickly and more cheaply than 
a new company could. Evidence was then brought to 
show the financial position of the company, and that it 
could promptly raise the extra capital required. 


INTELLIGENCE. 
TELEPHONIC INTERCOMMUNICATION. 


In the King's Bench Division last week Mr. Justice Buckle 
the action brought by the Swansea Corporation against the 
g 


LEGAL 


heard 

ational 
Telephone Company, Limited, claiming a declaration that the 
defendants were bound to connect the telephone junction lines laid by 
the Corporation with the central switchboard in the National Oompany’s 
exchange at Swansea. 
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Map of the Proposed Arca for Power Supply of the City of London Electric Lighting Company under their Extension of Powers Bill 


deal with the supply of electric power in and around 
London. The two Bills now under consideration are the 
East London and Lower Thames Electric Power Bill and 
the City of London Electric Lighting Company (Extension 
of Powers) Bill. It was agreed to take these two as one 
measure, as they are both promoted by the City of London 
Electric Lighting Company. We give herewith a map to 
show the area over which powers are sought for the supply 
of electricity in bulk. It will be seen by comparing this 
with the map reproduced on p. 412 in our issue of March 24, 
that it is practically the industrial area in the Administrative 
County of London and Dietrict Electric Power Bill. The 
chief difference lies in the fact that Hampstead, St. Pancras, 
and East London are not included in the northern portion 
of the area. In introducing the Bill, Mr. Balfour Browne 
claimed that under the present scheme a supply of power 
could be gnickly given and quite as economically as by the 
rival company. He explained that the company now had 
in their Bankside station plant capable of producing 
22,000 kw. It was proposed to supplement this by 
installing at once five turbines of 5,000 kw. each and new 
boilers. The space at their disposal would enable 55,000 kw. 
of plant to be installed. The company also had scheduled 
areas for generating stations in West Ham and Greenwich 


Before a license was granted to the Corporation in 1902 to provide a 
system of public telephones in the Swansea ares, the defendants worked 
a telephone system in the area, end their license was extended to 1920. 
The Corporation asked the defendant oompany to provide them with 
facilities for interceommunication ; but differences arose between the 
parties as to the nature ot the work to be carried out, and aleo as to 
how the costs were to be borne, defendants contending that the costs 
ahould be lien by the Corporation. 1 


His Lordship held that the Corporation were entitled to relief. 
this was the first case of the kind in the sean pea paf his Lord. 
ship = he would put his judgment into writing, and deliver it at a 
ater date, 


TRAMCAR ACCIDENT. 


At the Manchester Assiz2s last week, before Mr. Justice Bray and a 
common jury, the Salford Corporation were sued by Mrs, Easom for 
damages for personal ip jury. 

The case for the pleiotiff was that on Oot. 8, which was a Saturday, 
and a day on which & football match was being played, she, with a 
child, got upon a Salford Corporation tramcar at a request stop, 
to go to Weaste. She placed the child upon the step of the car and 
was getting on herself when, hefore she had obtained a secure footing, 
the car was started. She fell into the street, and suffered injuries for 
which she was medical! y 1$:ended. 

It was admitted that in consequence of the football match the cars 
on that day were very crowded. Mra, Easom said that before she got 
upon the car three 8 got off. 

The case for the Corporation was that the car did not stop where 
the plaintiff joined it, but that it slowed down because there was 
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faneral procession in front of it. The plaintiff was anxious to get 
home, and he suggested that she thought the car was stopping, and 
mounted the step. He submitted that it had not been proved that 
„ servants in charge of the car had been guilty of 
negligence. 

he driver and guard stated that the car did not stop at the 
spot where the accident happened. No passengers left the car at that 
point. Similar evidence was given by an inspector. 

A tramway inspector ssid the cars were very crowded at the 
time the accident happened. He had directed passengers to lesve 
other cars, but he did not remove any passenger from this particular 
car. There were passengers on the atep. 

The plaintiff's counsel contended that if the Corporation of Salford 
made extra profits by carrying extra engers, they must adopt 
increased sefeguards to prevent overcrowding. It was clearly negligent 
conduct on the part of the Oorporation if they placed themselves in 
the position of being overmastered by people who boarded the cars at 
the stopping-places. | 

The jury gave a verdiob for the plaintiff, and awarded her £50 
damages. e foreman said he had been requested by his fellows to 
say that in their opinion the Corporation had overcrowded the car, and 
had not taken proper precautions to protect the passengers. 

Judgment was entered for £50 ind: costs. 


COMPANIES' MEETINGS AND REPORTS 


GREAT NORTHERN TELEGRAPH OF COPENHAGEN. 


eun = meeting of this Company was held at Copenhagen on 
e ult. 

Commodore E. Surnson, the chairman and managing director, 
announced that the general state of the cables in 1904 has been sstia- 
factory, although interruptions have been unusually frequent. The 
closing of the cables between Viadivostock and Nagasaki naturally 
rendered the Vladivostock route useless for all traffic between Europe 
and the Far Kast transiting Russia, but the Company has fortunately 
been able to substitute the alternative route via Peking-Kiachta- 
Irkutsk. The Russian Government has exercised no control whatever 
over the traffic transiting Russias, and will prevent accumulation of 
traffic iu future by increasing the number of wires between St. Peters- 
burg and Irkutsk. Ia order to accelerate the transmission over the 
Company's lines in Europe, not only of the above-mentioned trafic, 
bus also of the whole Russian terminal traffic, the directors have, with 
the consent of the Imperial Government, established a service at 
the central station at. St. Petersburg for direct working with 
Great Britain, Sweden, and Denmark, which has also benefited 
the transmission of telegrams between Russia and France. He 
then reviewed at length the position of matters in the Far Esst 
as affected hy the Russo-Japaneee campaign, which had naturally 
caused a dislocation of the commercial traffic, although the increaee in 
the political aud Press traffic has been enormous. However sad the 
causes which have created this huge traffic, financially the year has 
been uuique in the annals of the Company. The directors were pre- 
pared for a decrease of £120,000 asa result of the considerable tariff 
reductions introduced by the London conference in 1903, and had the 
foitanes of war been different, the decrease would have been heavier 
still. Instead of this, however, traffic receipts have inoreased by more 
than £100,000, and, adding to this the profit from investments in other 
telegraph undertakinge, eto., a total net revenue has been obtained which 
exceeds that of the hitherto most successful year, 1900, by about 
£28,900, although the expenditure has considerably inoreased 
on account of the expensive establishment at St. Petersburg, the 
maintenance of the third cable steamer, and the extra expenses 
necessitated by the transmission of the heavy traffic. Without 
having in the least altered their views of the position of the 
Company and its future as expressed in the reports of the 
preceding years, the directors are able, thanks to the unique results 
of the year under review, to propose the distribution of a dividend of 
121 per cent., together with a quite exceptional bonus of 111 per cent., 
making in all 24 per cent., of which 5 per cent. has already been paid. 
In order to make this distribution to the shareholders, it has been 
necessary to place but a very moderate amount to the reserve and 
dividend equalisation funds. The latter bas, however, also been credited 
with interest at the rate of 4 per cent., thus becoming a kind of 
savings fund for the benefit of the shareholdera. It was proposed to 
increase by 50 per cent. the amount set aside for the pension fund of 
the staff, whose numbers have been increased in about the same pro- 
portion during the last five years. Dealing with the prolonged 
negotiations with the British and Danish Governments relating to the 
laying of the cable which is to connect the Farce Islands and Iceland 
with the telegraph system of the world, he stated that, notwithstand- 
ing disappointments in regard to Government support, the directors 
have undertaken to carry it out before Oot. 1, 1906, conditionally upon 
ih ra EAtion of the Anglo-Danish concassions of the Company 
until 1925. 


EASTERN EXTENSION, AUSTRALASIA, ETC, TELEGRAPH. 


The hall-yearly meeting of this Company was held last week under 
the presidency of Sir John Wolfe Barry. Particulars of the report 
appeared in our issue of the 28th ult. 

he OHAIRMAN, after reviewing the financial position, alluded to 
references in the Press to a German- Dutch company, which was formed 
a short time sgo under subsidies from the German and Dutch Govern- 
ments for establishing German-Datch cables in the Pacific Osean and 
between the Netherlands, India, and China. The main object of this 
Oompiny was to enable Germany and Holland to communicate with 


their possessions in the Far East independently of the British cables. 
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The Eastern Extension, etc., Company had now come to a satisfactory 


working arrangement with the German-Duteh company, by which the 
interests of the former were safeguarded. The cable sections between 
the Oelebes, the Carolines, and Guam, where the German-Datch system 
joins the American cable systems, were laid last month, and the section 
between the Oarolines and China is expected to be laid before the end 
of the current year. Regarding the Pacific Oable Oonference, the 
directors underetood that the long-deferred meeting of the Pacific Oable 
Conference may take place this month, when the effect upon the Pacific 
cable of the sgreements entered into by certain of the Australiau 
States with the Oompany and other questions arising out of the 
partnership will presumably be considered. 

The Marquis of TwEEDDALE seconded the adoption of the report. 

Io reply toa shareholder, the CHAIRMAN stated that the reason why 
the directors did not propose a larger dividend was that they thought 
it prudent to build up a good reserve fund. 

The report was then unanimously 8 to. 

Sir A. J. L. Oappel and Sir J. D. Pender were re-elected directors, 
and a vote of thanks was unanimously accorded the directors. 


WOKING ELECTRIC SUPPLY. 


The annual meeting of this Oompany was held at Woking, Mr. J. 
Ashby presiding. Particulars of the report appeared in our issue of 
the 28th ult. 

The CHAIRMAN, in moving the adoption of the report, intima 
that it was the policy of the Board to build up a solid reserve. 
Board of Trade had just granted a provisional order for extendin 
their operations to adjoining districts, As farther plant was requir 
the shareholders would be invited to subscribe to a fresh issue, He 
concluded by eulogising the work of the staff. 

The report wes unanimously adopted. 


KALGOORLIE ELECTRIC POWER. 


The sixth ordinary-general meeting of this Company was held lest 
week at Winchester House under the presidency of Mr. Roger W. 
Wallace, K. O., the chairman of the Company. Particulars of the 
report appeared in our issue of the 28th ult. 

The CHAIRMAN, in moving the adoption of the re and accounts, 
reviewed the financial position at length, and then outlined the 
prospects. They had made some favourable contracts during the past 
few months for the disposal of their power, and they had settled out- 
standing differences in the way of claims for not taking current. A 
rather difficult negotiation, which he had been conducting for some 
time, was with the tramway company, and they had now come to an 
agreement that was satisfactory to themselves and the tramway com- 
pany, and he believed it would work well for both parties. The 
negotiations had been very arduous, and the result was practically 
this: that they charged the tramway company a fair price for 
the electricity, and, in conjunction with them, would ma 
the tramway lines, so that they could see that the electrical load 
was properly distributed. This would be of very great benefit to 
them in the working of the Oompany, as they would have 
exactly what was required from time to time for carrying out the 
work, There would be a joint committee of management for the 
working of the tramway, and this Oompany would receive the reoeipte 
and hand back to the tramway company their proportion of the takings. 
The arrangement was to jun the tramways on a car-mile basis, Should 
the cost of the electricity delivered to them be cheaper, the tramway 
company would get 50 per cent. of the benefit, and this Oompany 
would get 50 per cent. A further result of this agreement was that 
practically the whole of their load was now taken up. The contracts, 
which would commence about August—many of which they had not 
had any benefit from at present—would make it necessary to consider 
how they could increase their plant. Ib would therefore not, in the 
fature, be a question of utilising the plant they had, but of how much 
it should be increased. 

The report was unanimously adopted. 


CALCUTTA ELECTRIC SUPPLY CORPORATION. 


The eighth annual meeting wa; held last week at Salisbury House, 
Oolonel A. J. Filgate presiding. Particulars of the report appeared in 
our issue of the 28th ult. 

Ia moviog the adoption of the report the CHAIRMAN stated that 
everything poiuted to continued prosperity and to a growing businees 
for a contiderable time, The Company at the date of formation were 
granted a license for the supply of electricity under the Act of the 
Government of Bengal then iu force, and they had had three new 
licenses granted to them for extensions of their ares on the Calcutta 
sideof the Hooghly. Since then a new Electricity Act had been passed 
by the Government of Ladia. The Government officials suggested that 
it would be desirable to grant the Company a consolidated license 
under the new Act in supersession of their present licenses. A draft 
of the license which the Government were prepared to give them had 
been received, and, while it did not in any way damage them, in 
one important particular it placed them in a better position. The 
new license pon for the right to acquire their property at the end 
of the first 21 years on thesame terms as the present licenses, and 
further provided the right to purchase on the same terms after the 
comp!etion of each subsequent period of 10 years, so that the license 
would be a continuing one, and these new conditions were decidedly 
more favourable to the Company than those of the existing licenses. 

The report was unanimously acopted. 

A resolution was subsequently er em powerin 
arrange with the Government of Bengal and the Municipality of 
Calcutta and all other necessary authorities for the surrender of the 


the Board to 
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Company's existing licenses under the Indian Electricity Acts, and for 
the grant of a new license or licenses in exchange therefor, 


SOUTH STAFFORDSHIRE TRAMWAYS. 


The report for the half-year ended Dec. 31 last, to be submitted at 
the meeting on the 22nd inst., states that the total revenue for the 
half-year amounted to £1,257, After deducting all expenses charge- 
able to revenue, there remains a profit of £653, which, added to the 
amount of £7 brought forward from the lsst account, gives an avail- 
able balance of £670. The directors recommend a dividend of 1s. 8d. 
per share on the preference shares for the half-year, leaving to be 
carried forward £37. A settlement bas now been arrived at with the 
South Staffordshire Tramways (Lessee) Company, Limited, with 
regard to the repayments for reconstruction uuder the terms of the 
lease, which is embodied in the draft sgreement, and will. be submitted 
for confirmation to the shareholders at the extraordinary general 
meeting to be held on the 22nd inst. The amouut to be repaid for 
the work already carried out in respect of which that company claims 
£18,500 has been fixed at £11,500. Negotiations are still pending 
with the Corporation of Dudley regarding the purchase of the lines 
within their area. 


WELSBACH INCANDESCENT GAS. 


The report for the year ended March 31 states that the net profit of 
the whole undertaking, "harena Ma dividend for the year 1908.1904 
upon the Oompany’s holding in the Austrian company, amounts (before 
deduction of debenture interest) to £94,010. To this has to be added 
£7,123 carried over from last year, making, in all, £101,124. With 
regard to the Compsny's investment in the Austrian company, the 
Board report that the serious difficulties in carrying out the 
arrangements for the separation of the A (gas) and B (electric) 
undertekings of the Austrian company, referred to at the last annual 
meeting, have been overcome, and that the necessary sanction of the 
Austrian Government to the separation has been obtained. As a 
result, Baron Auer von Welsbach has resumed the part interest in the 
osmium electric light which was vested in the B" undertaking, the 
B“ shares have been formally cancelled, and the B" undertaking 
as part of the Austrian company has ceased to exist. The whole 
control of the Austrian company is therefore now in the hands of the 
"A" shareholders. The past trading losses of the B" undertaking 
have been repaid, with interest, and the Austrian company is under 
no fature liability in connection with the osmium light. 


WESTERN TELEGRAPH. 


The report for the half-year ended Dec. 31 states that the revenue 
amounted to £248,265, and the working expenses to £105,547. After 
providing for debenture interest and sinking fund and income tax 
there mains a balance of £125 851. to which is added the sam brought 
forward, making a total of £128,270. Interim dividends amounting 
to £62,379 have been paid, and after transferring £60,000 to the 
general reserve fund and £2,000 to the maintenance ships’ reserve 
fund there remains a balance of £3,891, which is carried forward. 


NEW COMPANIES REGISTERED. 


Electro-Chemical Industries, Limited.—Registe:ed in Guernsey 
with & capital of £300,000. Object: to acquire and develop inven- 
tions, patent rights, eto., relating to electricity and chemistry. 


Liens Registered. 


Indian Electric Supply and Traction Company, Limited,— 
A trust deed, dated April 20, 1905, securing £125 OCO construction 
debenture stock has been registered. The company covenants, when 
Oawnpore unde) taking ie completed, to execute a mortgage thereof in 
favour of trustees in accordance with Indian law, with power to pre- 
viously execute in England a charge on such undertaking, to be merged 
in the Indian mortgage when created. Trustees: F. L. Harris, M. P., 
4, Green-street Park-lane, W.; and E. E. Bird, 58, Cadogan-place, 

South Metropolitan Electric Light and Power Company, 
Limited.—Iesue on April 18 of £15,000 debentures, part of a series 
created July 3, 1900, and May 16, 1904, to secure not more than the 
paid-up capital for the time being. Property charged: the company's 
undertaking and property, present and future, including uncalled 
capital. The debentures are issued to the truetees as farther security 
for debenture stock covered by trust deeds of Aug. 3, 1900, and June, 
1904. Trustees: H. R. Beeton, 18 Auastinfriars, E. O.; and W. R. 
Davies, 10, Moorgate-street, E. O. Total amount previouely issued of 
same series, £173 292. 

Electrolytic Alkali Company, Limited (Middlewich).— Issue 
on April 13 of £3,160 debentures, part ot a aerics created July 9, 1904, 
to secure £50 000, cha’ ged on the company's undertaking and property, 
including uncalled capital. Trustees: Liverpool Mortgage Iasurance 
Oompsny, Limited, 6, Osastle-street, Liverpool. Total amount pre- 
viously issued of same eerics, £17,500. 

Electric Ignition Company, Limited (Birmingham).—<A trust 
deed, dated April 10, 1905, and a debenture of even date, securing 
£2,000, have been registered. Property charged (by debenture): the 
company’s undertaking aud property, present and future, including 
uncalled capita], but excluding unissued capital. (By trust deed): 
manufactory and premises known as the Royal Wellington Works in 
Sampson-road, Birmingham, and the goodwill of the company’s 
business. Holder; H. Lewis, Langleigh, Qlton, Warwickshire, 


Trustees: F. Lewis and J. W. Lewis, Dominion Works, Upper Dean- 
street, Birmingham. 

W. T. Glover and Co., Limited. — Ieaue on April 6 of £1,000 
second mortgage debentures, part of a series created March 27, 1902, 
to secure £100,000, charged on the company’s undertaking and 
property, present and futore, including uncalled capital, subject to 
£100,000 first mortgage stock. No trustees, Total amount pre- 
viously of same series, £99,000. A mortege or charge, dated April 6, 
1905, to recover £16,100 (being, as to £1,000, part thereof an 
additional security with above-mentioned debentures), has been regir- 
tered. Property charged 
said series of £100,000), issued to the Manchester sud County Bark, 
Limited, and all moneys recoverable thereunder, subject to the r'ghts 
of the said bank. Trustee: C. Cooper, 38, Prinocss-atreet, Manch ester. 

Eastern Telegraph Company, Limited.—A mortgsge or charge, 
dated April 5, 1905, to secure £10,000 debenture stock, ranking 
pari passu with previous issues, amounting to £1,897,704, Las been 
registered. Property charged : the company's undertaking and revenue. 
Holder: F. R. de Levanta, 141, Hill-street, Peckham, S. E. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tonbridge.—The Urban District Council require tenders for cables. 
Tenders by May 29. 

Ashton-under-Lyne.—The Corporation invite tenders for six tram. 
cars. Tenders by May 23. 

Llandudno. —The Corporation invite tenders for smitchhoard exten- 


sions, Tenders by May 22. 

Darlington.—The Corporation invite tenders for two storsye 
batteries, Tenders by May 28. 

Islington.—The Borough Council require tenders for coal-con- 


veyors, etc, Tenders by May 24. 

Dublin. —The Port and Docks Board invite tenders for an electric 
geverating station. Tenders by May 15. 

Cataquozes (Spain) — The local light and power company 
require tenders for electrical plant. Tenders by July 1. 

St. Pancras.—Tho Borough Council invite tenders for the supply 
of arc lamp carbons for 12 months. Tenders by May 23. e 
advertisement, 

Glasgow.—Tho Trustees cf the Clyde Navigation invite tenders for 
electric aro-light installation for the outer basin of Clydebank Deck. 
Tenders by Msy 22. 

Paris.—The Colonial Office, 4 bis, Rue Jean-Nioot, require tenders 


: £80,000 second debentures ‘part of the 


for the sappiy 5 lamps and lighting acoessor:es for three years. 
ay 


Tendera by , 
Cork.—The Electric Tramways and Lighting Company, Limited, 


invite tenders for the year’s supply of electrical fittings. See ad ver- 


tisement in last issue. 

St. Marylebone.—Tenders are invited for the annual supplies in 
the electricity department. Tenders by May 28. Full particulars in 
advertisement columns, 

Dartford.—The Urban District Council invite tenders for the 


supply and erection of various plant. Tenders by May 24. See 


advertisement in last issue. 

Edinburgh.—Tenders are invited for extension of switchboard 
panel at McDonald-road electricity supply station. Tenders by 
May 30. See advertisement. 

Cheltenham.—The Corporation invite tenders for the supply of arc 
lamp carbons for the year ending March 31, 1906. Tenders by Mey 17. 
See advertisement in last issue. 

Leith.— The Corporation invite tenders for coal elevating ard con- 
veying plant and boiler-houte auxiliary plant, Tenders by Mey 17. 
Bee advertisement in last issue. 

Cork.—The Cork Electric Tramways and Lighting Company, 
Limited, invite tenders for the supply of white wood casing ard 
capping. See advertisement in last issue. 

Liria.— The Municipality require tenders for installation of eleetrio 
lighting; 2,000 o. p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Dax (Provinoe of Landes, Franoe)—The Municipslity require 
tendere for their concession to erect and work electiio lighting for 
35 years, Tenders to the Mayor by Msy 14. 

French West Africa.—The Governor-General of French West 
Africa, at Dakar, requires tenders for the erecticn and equipment of 
a central station at that place. Tenders by May 15. 

Laventhem (Belgium) —The Municipality require tenders for 
erection of central station, laying of mains, etc, Particulars (38. 4d.) 
may be obtained from the Secretary of the Mayor of that place. 

Kettering.—The Urban District Oouncil invite tenders for the 
supply, delivery, and erection of Nernst lamp», posts, eto, for street- 
lighting within their distzict. Tenders by May 29. See advertise- 
ment in last issue. 

Burslem.—The Corporation invite tenders for wiring the town 
hall. markets, baths, gymnasium, and Wedgwood Ins‘itute, and also 
for the supply of house service fuses and metere. Tenders by May 30. 
Bee advertissment, 

Stalybridge —The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramwey and Electricity board require tenders for the sunply, delivery 
and crection at the Stalybiidge sub-station of a 400-kw. motor- 
generaior, together with the necessary switchgear for same. 

Paisley.—The Gas Corporation invite tenders for the following 
plant: (Contract 5) electric power generating plant, consistirg Q. 


678 


THE ELECTRICAL ENGINEER, MAY 12, 1905. 


gas-engines and dynamos; (Contract 6) elevated electric coke oon- 
veyors, electric screening plant, coke storage hoppers, eta. Tenders 
by May 13. 

Switserland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probet, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsoh. The total 
cost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

London. —The Loudon County Council invite tenders for the supply, 
erection at its generating station, East Greenwich, S.E., aud main- 
tenance for a period of 10 years, of a battery of 280 acoumulator cells 
having capacities of 645 ampere-hours at a three-hour discharge rate 
Pes ampere-hours at a one-hour discharge rate. Tenders by 

ay 16. 

Irvine (Scotland).—The Corporation invite tenders for the supply 
and erection of the following plaut : (Contract 1) buildings ; (Oontract 2) 
power-house plant—(Section A) suction gas plant, gas-engines, and 
generators; (B) balanoers and boosters ; (O) battery of accumulators ; 
(D) switchboard ; (E) crane ; (Contract 5) mains—(Section A) cables, 


trenches, ete.; (B) converting street lamps; (O) meters, Tenders by |. 


May 15. 

Bangour (Sootland).— The District Lunacy Board invite tenders 
for the following works: (1) building in boiler economisers, eto. ; (2 
building in chimney stalk ; (3) buildiog in steam and electric oab'e 
trenches ; (4) steam boilers ; (b) engines and dynamos ; (6) ecoaomisera 
and piping; (7) overhead travelliog cranes; (8) accumulators ; (9) 
switchboard and connections ; (10) main cables and branches, Tenders 
by May 27. 

London, 8.E.—The London County Council invite tsnders for the 
road work and plateleying required for the construction, for eleotrioal 
traction on the conduit system, of certain authorised tramways in 
Blackwall-lane, East Greenwich, and from New Oross to Lewisham, 
and for the reconstruction, for the same syatem of electrical traction, 
of a portion of the existing horse tramways in Woolwich-road, and 
from Lewisham to Oatford. Tenders by 10 a.m. on May 23. 

Heywood.—The Oouncil invite tenders for (A) Lancashire boiler, 
feed pump, hot-well, two water-filters, steam feed and blow-off pipes; 
(B) two 200-kw. steam dynamos, condenser, air and circulatiog pump, 
hot-well pump, water-oooling tower, exhanst and circulating pipes, oil 
separator and pumpe; (C) traction switchboard, extensions to lightin 
board, cable connections, etc, ; (D) traction feeders, telephone an 
test wires, switch pillars, Tenders by May 17. See advertisement in 


last issue. 
RESULTS OF TENDERS. 


Lowestoft.—The Town Council have accepted the tender of W. J. 
cd and Oo. for the supply of eight aro lamp posts at £10. 10s. 
esch. 

Ramsgate.—The tender of J. W. Woodhall and Son, Ramsgate, at 
£3,655, has been accepted for the construction of the new electric 
power station at Whitehall 

Govan.—The tender of the Lancashire Dynamo and Motor Com: 
pany, Trafford Park, Manchester, has been accepted for the supply of 
motors for all sizes above 3 h.p. | 

Aberdeen. —The Council have accepted the tender of W. H. Bailey 
and Co., Albion Works, Salford, Manchester, for the supply of one 
sarface condenser, with air pump, oil separator, eto. 

Southampten.— The Tramways Committee recommend the Oouncil 
to acsept the tender of Messrs. Griffiths, London, at £1,711, for 
relaying the Portswood-road section of the tramways. 

Bournemouth.—The British Electric Equipment Company, 11, 
Queen Victoria street, E. C., have obtained the contract for the Ohrist- 
church tramways extension (overhead section) at £4,205. 


Bournemouth.—The Town Council have accepted the tender of the 
British Electric Equipment Company, 11, Queen Victoria-atreet, K. O., 
at £4,315. 6s., for steel poles, overhead line, section boxes, eto., for 
the tramways. 

Cardiff.— The Corporation have accepted the following tenders: 
British Westinghouse Oompany, main switchboard, £1,768. 4s. ; Yates 
and Thom, pipes, £1,789 ; Horsfeld and Co., superheaters, £442 ; 
General Electric Company, motor-generators, £4,955. 183. 


Buenos Ayres.—Messrs. J. G. White and Co., 224, Oollege-hill, 
O&avnon-street, London, E. O., have been awarded the contract for the 
constraction of the rural tramways. The work comprises supply aud 
erection of 35 miles of overhead equipment, supplying and laying the 
necessary cables, supply of about 100 cars and equipments, and the 
erection and equipment of a power bouse with 2,000 kw. The amount 
of the contiact is approximately £250,000. 


Mexborough.—The National Electric Constiuction Company 
have secured the tramway contract for Mexborough, Rawmarsh, and 
Swinton. This contract includes the building of the genoatiog 
station, car-sh: ds, generating plant, cars, permanent way, and cables ; 
aleo feelers and distributora for lighting Swinton and Rawmarsh. 
The same firm have also secured the contract for the laying of per- 
manent way, feeders, and cars for the Torquay tramways, Total 
awount in all approximate £300,000. 


Wigan.—The Corporation have accepted the following tenders 
for (Section A) steam dynimo and accessories ; (B) steam and water 
piping, ejector condenser, and motor-driven centrifugal pump; (C) 

aper and lead covered cables, dry-core telephone cabies, paper and 
end covered cables (twin service), and vulcanissd rubber cables: 
(A) Dick, Kerr, and Oo., Limited, Albert-aquare, Manchester, £2,595. 
10s. (B) Tickle Bros., Vulcan Foundry, Wigan, £742. (O) Johnson 
and Phillips, Old Oharlton, Kent, paper and service cables, £1,023 
and £176; British Insulated and Helsby Cables, Limited, Black- 
frisrs, Manchester, telephone cable £74, rubber cable £464, 


South Africa.—The British and Sauth African Gazett 
mentions the following contracts: The A.E.G. Electrical Company of 
South Africa have in hand an order for the auxiliary plant for the 
Pretoria electric installation. Two orders each for a 30-h.p. motor for 
the Village Deep and the New Modderfontein mines respectively have 
been placed with the British Westinghouse Eleotric and Manufacturing 
Oompiny through C. C. George and Oo., Johannesburg. Messrs. 
Ingram aud Kemp, Birmingham, have in hand an order for the supply 
of electrical fittings for the new city hall, Cape Town. The contract 
for the supply of the electrical pumping machinery for the Kroonstad 
water-supply scheme has been given to Messrs. Hubert Davies and 
Spain, Johannesburg. A powerful electric lift has just been installed 
at the new premises of Mr, J. Garlick, Cape Town. The makers are 
R. Waygood and Co., London, S.E. Messrs. Hubert Davies and 
Spein, Johannesburg, have secured the concession for installing and 
working electric tramways at Bloemfontein, and will shortly be placing 
orders for the neceesary machinery, eto. Au order for an additional 
slternator for the King William's Town installation has been placed 
with the Electric Construction Company, and orders for four trans- 
formers have likewise been given out. 


Engines.—Messrs, Browett, Lindley, and Co., Patricroft, report 
the following recent orders: Industrial Engineering Company, Limited, 
Hyde (for the Shelton Iron snd Steel Oompany, Limited), one 150-kw. 
engine; Newport Corporation, one 300-kw. steam dynamo, also one 
200-kw. steam balancer, includiog dynamos by the General Eleotric 
Zompany, Limited; Bruce Peebles and Oo., Limited (for the Canadian 
Electric Tramways), one 250-kw. engine; the General Electric 
Company, Limited, the jet condensing plant for the King’s Lynn 
Oorporation ; J. Birch and Oo., London (for mill lighting in India), 
one 50-kw. set, including dynsmo by J. P. Hall and Co.. Limited; 
Witting, Eborall, snd Oo., London (for mill lighting in India), one 
50-kw. engine ; British Thomson-Houston Company, Limited (for the 
Hoylake Urban District Council’s electricity works), one 250-kw. 
evgine ; J. H. Holmes and Oo., Newcastle-on-Tyne (for Brookes and 
Doxey, Limited), a tandem compound engine; Fernhurat Spinning 
Company,. Limited, Oldham, one 1,400.i.h.p. three crank, triple- 
expansion vertical Corliss engine for elas | their mill by ropes; 
Pbovix Dynamo Manufacturing Company, Limited. Bradford, one 
300-kw. engine for the Keighley Corporation; one 85-kw. engine for 
coupling to a three-phase generator for a large Bradford mill; also au 
engine tor coupling to a dynamo for the West Riding County Council. 


BUSINESS NOTES. 


TRACTION. 


Cheshunt.—The tramway order is still under consideration by the 
NE of Trade with reference to proposed alterations in the financial 
clauses. 

Lanos. and Yorks Railway.—A fite ccsurred last Saturday 
evening on one of the electric trains running between Liverpool and 
Southport, but no casualties occurred. 

Leeds.—The Tramway Committee have decided to recommend the 
Ocuncil to allocate £55 000 of the tramway profits to the relief of the 
rates, as compared with £52,000 a year ago. 

Heywood.—The terms given in our last week's issue for the 
runniog of cars between this town and Bury and Rochdale bave bee 
spproved by the respective Tramways Committees. : 

Maidstone-Headcorn.—The enquiry into the project of a light 
railway between these places has been completed, but the Commis- 
sionere may visit the route sgain before giving their decision. 

Mansfield Light Railways.—The Board of Trade have sauctioued 
an extension of ume tor six months for the construction of the lines 
authorised by the Mansfield and District light railways order. 

Folkeatone.—The Oorporation have apparently decided that a 
sub-committee shall proceed with the negotiations with the Traction 
and Power Securities Company and Lord Radnor in reference to the 
construction of a tramway system. l 

Edinburgh, —Under the Private Legislation Procedure (Scotland) 
Act a provisional order has now been lodged by which it is sought to 
incorporate the Edinburgh Saburban Electric Tramways Company, 
empowering them to construst several electric lines. 

York.—The local branch of the Independent Labour Party has 
issued a manifesto supporting the Oorporation in the deadlock which 
has cccarred in the negotiations between the Corporation and the 
company for the purchase of the latter's undertaking. 

Coventry Electric Tramway Co.—The Hon. Arthur G. Brand, 
M.P., presided at the meeting of this company and moved the adoption 
of the report, which stated that the net earnings for the year were 
£3,410, being a decrease of £1,232 from the year 1902. The reporc 
was adopted. 

London United Tramways Co,—The Unopposed Bills Oommittee 
of the Houee of Commons have passed the Bill of this company 
seek in g an extension of two years in respect of the construction of 
tramways in Croydon and Wimbledon authorised under previous Acts. 
It had been found impossible to oarry out the work in the limited time 
specified in those Acts. 

Lampeter-to-New Quay.—The promoters of the proposed light 
railway to connect Lampeter, Aberayron, and New Quay are doing 
their utmost to secure the success of the project they bave in hana, 
and at the next meeting of the Cardiginshire Uouaty Council a motion 
will be brought forward asking the Uouaty Oouacil to grant s sum of 
230. 000 towards the preject. 

Cape Electric Tramways — Another meeting of this company is 
to be held op the 23rd inst, It is a sequel to the gathering held some 
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Í the traffic earnings per car mile being 7-29d. There were no serious 


little time back. At that meeting, it will be remembered, Mr. Parrish 
was removed from the Board after a poll had been taken. Mr. Parrish 
then intimated that he would requisition another meeting, so that the 
directors would have definite instractions from the shareholders not to 
buy or re-lease the Consolidated undertaking. The directors state that 
they are in entire wooord with this resolution. 

Dundee, —It is raported that a company is considering the question 
of starting a motor "bus service in Dundee and district. The proposal 
is to run vehicles of the type so familiar in London. The route 
favoured in the first instance is towards the east, connecting the city 
with Broughty Ferry, Monifieth, and Oarnoustie, and then probably 
Birkhill and several of the villages along Perth road. It is thought 
that the capital necessary to establish a rapid service in the Broughty 
direction would not be heavy—not more than about £12,000. 

London County Council. —The Oamberwell Borough Oouncil has 
appointed the Mayor and Oouncillor A. T. Moore, with the town olerk 
and borough en 
Couniol's Bill for carrying the trams over Blackfriars Bridge. The 
Borough Oouncil have also decided to support the County Council in 
the ls s endeavour to obtain eular powers in reference to the 
laying of temporary rails. The Stepney Borough Oouncil have aleo 
cd to support the Council's scheme for carrying the trams over 
Blackfriars Bridge. 

Burton-on-Trent.—The report relating to the tramwa 
year ending March 31 last was issued at the meeting on Wednesday. 
The amount expended on capital account resched the sum of £86,012. 
13s. 11d. The number of 


passengers carried any one day was 24,885, and the receipts £125. 4s, 
e gross revenue account for the year showed a surplus of income over 
expenditure of £5, 160. 19s. 5d,, of which £4,604. Os. 7d. was absorbed 
in rent of debt and interest, leaving a balance of £556. 18s, 101., 
which it was proposed to carry to the repairs and renewal fund, 


Aberdeen.—At the meeting of the Tramways Committee last week 
& letter was read from the Aberdeen Suburban Tramwsy Company 
iatimating the acceptance of the Oorporation's terms as to running 
It was resolved to lodge a petition against 

er for 
The new 
having now been taken over by the Streets and 
Roads Committee, instruction was given that intimation should be 


made to the Board of Trade, requesting the inspector to go over the 
g commenced at as 


powers for another year, 
the Great North of Sootland Railway Company's provisional 
the running of motor 'buses in connection with their trains. 

Gaild-street bridge 


tramway line and pass it, with a view of traffic b 
early a date as possible, 


Liverpool. —We learn from Mr. C. R. Bellamy, the genera] manager 


of the Corporation tramways, that in the annual report for 1904 certain 
The main items in 


figures were transposed through a printer's error. 
is connection, correctly rendered, are as follows, the figures referrin 


to 1902, 1903, and 1904 respectively: total ospital expenditure to en 
of year, EI. 833 977. £1,863 485, and £1,916 257 ; revenne, £517,936, 


£544,720, £557,888 ; operating costs, £339,810, £341,463, £367,845; 
percentage of operating costs to total revenue, 65 per cent., 62:6 per 
cent., 65:9 per cent. ; gross profits, £178,124, £203,256, £190,045 ; 
interest and sinking fand. £103,627, £107,014 ; £108,717 ; balance, 


£15,497, £96,242, 254,217. 


Bury.—The Corporation have adopted the following report of the 
Committee: That the committee are of the opinion that 
ble the existing tramways in Bolton-road should be extended 
along that road to the boundary of the borough of Bolton and of the 
township of Ainsworth, and therefore reques: the Oouncil’s instruc- 
tions in the matter, and that the Council be requested, in the event 
of their deciding to proceed with the Bolton-road extension, to direct 
whether or not powers chall at the same time be sought to extend the 
Fairfield section to the boundary of the borough of Bury on Hochdale 
Old.road, and also for the extension of the Limefield section to the 


Tramwa 
it is de 


N 


boundary of the borough on Walmeraley- road.“ 


rmingham.—4Au accident took place on Saturday morning on the 
The trolley wire broke at the corner 


Small Heath electric tram route, 
of Hill-street and Station-street, and in its fall it atruvk Frank Keis ler, 


of 95, Ooventry-road, Hay 


an electric car was proceedin 
Hurst-street, Hill-street, and 


footboard when the wire snapped, and it caught him on the forehead, 
inflicting a wound over the left eye and an injary sleo to the nose. 
Bordeaux Tramways,—The directors of the Compagnie Frau tise 
des Tramways Electriques et Omnibus de Bordeaux have declared a 
dividend for the half-year ended Deo. 31, 1904, of 6fr. on registered 


Shares by endorsement on certificate, and 5 85fr, on bearer shares 
against coupon No. 7. The company siso announces that 211 shares 


bave been drawn for repayment at 298fr. per share, the holders also 
receiving & dividend share (action de Jouissance). The registered 
certificates. coupons, and drawn shares can be deposited with the 
Comptoir National d'Escompte de Paris (London agency), 52, Thread. 
needle-street, E.C., for payment at the current rate of exchange of the 
dey, where a list of the shares drawn for redemption can be seen on 
application, 

Gloucester.—The first annual report of the Gloucester Light Rail. 
ways Committee and an "utes statement of operating expenditure 
end income from April 29, 1904, to March 31, 1905, has been issued. 
The result of the 11 months’ working shows that the revenue amounted 
to £13,908. 8s. 2d., and the operating expenses to £9,741. 14s. 11d., 
showing a Ae profit of £4,166. 15s. 5d. to carry to net revenue 
account, e total receipts amount to 7˙43d. per car mile and total 
Ale aud charges to 5 20d. per car mile. The cars have run 449,520 

es an 


havo carried 25,046,802 passengers during tho 11 months, * tion 


eer, to give evidence in support of the County 


for the 


gers carried was 3, 878. 269, and the 
traffic receipts per oar mile were 9'21d. The maximum number of 


Hills, causing injuries which were sub- 
sequently treated at the Queen's Hospital. At the time of the accident 

round the corner at the junction of 
tation-street. The upper deck of the 
car was well laden with passengers, and, as the terminus was near, all 
were preparing to get off. Keisler had, in faot, just stepped c{f the 
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casualties. The undertaking has taken to the extent of 
£2,831. Os. 7d. from the electricity department of the Corporation, 
contributed to the rates £226. 18s. 5d., and effected a considerable 
saving in road maintenance, 

Glasgow.—At the enquiry into the Oo tion's Tramways Oon- 
solidation Bill, which seeks, among other things, power to extend the 
lines and to carry parcels, opposition was offered by the railway oom- 
panies, who contended that if the Corporation were empowered to 
carry parcels, it would oonvert what had hitherto been a tramway into 
a light railway. The propossl to extend tbe Corporation system to 
Barrhead has been dropped. At a meeting of the Town Council, the 
convener of the Tramwsys Oommittee stated that negotiations with 
the County Oouncil of Renfrew had been broken off. Decisions have 
been given in regard to severa] proposals for extensions of the Glasgow 
tramways. The Commissioners found that a case had not been made 
cut for the extension of the system from Maryhill into the county of 
Dumbarton to Oanniesburn, but they sanctioned the extension as far 
as Garscube Bridge, which is the municipal boundary. They also 
sanctioned two important extensions into Lanarkshire, on the east of 
the city, from Barrachnie to Baillieston, and from Tollcroes to 
Uddingston. 

Asten.—In submitting the report of the Public Works Oommittee 
Alderman W. Evans mentioned the steps which they were taking con- 
cerning the future working of the tramways. The committee had 

ed two resolutions, which they asked the Council to approve of. 

e first resolution read: That the town clerk be iastructed to make 
application to the City of Birmingham Tramways Oompany for a 
atatement of accounts showing the result of the working of the tram- 
ways within the borough, the sutject of the agreement of June 9, 
1903." Alderman Evans added that they wished to see what the 
trading profit had been for the past yeir before they could be prepared 
to ne te or to do anything with Birmingham. The second resolu- 
tion war: Resolved that a crmmittee of three, consisting of the 
Mayor, Alderman Evans, and Alderman Smith, be deputed to see the 
B.E. T. Company with a view to aecertaining what arrangements they 
are prepared to make if the Council rel them from the terms of 
their sgreement of June 9, 1903, and also, if thought desirable, to see 
the Oorporation of Birmingham and ascertain what terms that body 
are prepared to offer, if the Oouncil would grant them a leass uf their 
tramlines within the borough fora period of 21 years.” This, remarked 
Alderman Evans, ought to satisfy everyone of them that the com- 
mittee were doing all they could to bring about an amicable working 
arrangement with Birmingham in the interests of the people of Aston. 
The report was adopted. 

Belfast.—At the moeting of the Tramways Committee last week a 
letter was read from the British Electric Traction Company as to the 
apply of current for the Oavebill snd Whitewell tramways, stating 
that, having carefully considered the Oorporation’s offer. they were now 
prepared to take current from the ration at a flat rate of 14d. 
per unit, and they wished to know at what time the current would be 
supplied. After some conversation between the electrical engineer end 
the members it was resolved that no slteration could be made in the 
conditions upon which the first offer had been tondered to the com. 
pany. The next business was taken up, which was the surveyor's 
report in regard to the progress of the work of reconstruction. He 
stated that there were 14 miles of the track completed, five miles 
at present under construction, and several miles ready for traffic. 
The general manager, in his report, intimated that he had 
received a letter from the makers of the tramcars, from which / 
he expected to have the first car in Belfast upon Thuraday next, 
After that the cars would be delivered at the rata of so many every 
week, and the whole of them would be there by September next. In 
order that he might have a sufficient number to commence the fall 
service, be asked permission to transform in their own workshops 50 
of the old cars into eleotrio cars, which would bring the total available 
up to 220. This was sgreed to after some dieussicn. Mr. Nance 
reported that the track was now completed on the Shore-road and on 
the Lisburn-road as far as Balmoral, and it was intended to deal with 
the Malone-road immediately. A councillor suggested that a letter 
should be written to the Nationel Telephone Company pointing out 
that the latter had not yet removed all the wires that must necessaril 
be removed along the tracks. In answer to questions, the electrical 
engineer said it would be most dangerous to ruu the electric cars where 
these telephone wires were allowed to remain. It was decided to 
write to the company. 

Plymouth.—It is reported that friction has arisen between the 
Corporation and the Plymouth, Stonehouse, and Devonport Tramways 
Company. A few years sgo the Corporation, under an agreement with 
the company, reconstructed and electrically equipped the tramway 
from Derry's Olcck to the borough boundary at the Palece Theatre, 
and leased it to the compiny on payment of a rental calculated at 
11 per cent. on the capital outlay. At that time the company had 
the sole use of the line, the Theatre Royal being the terminns for all 
the Oorporation trams. Babe quently, however, the Oorporation made 
the Palace Theatre the terminus for the Prince Rock cars, and more 
recently for the Peverell Park cars aleo. This has greatly increased 
the traffic over the Union-street line, and the company con. plain 
strongly of the inconvenience which has resulted to their service, 
and the unfairness of the competition they have now to meet, 
Under the sgreement, the company take from the Corpora- 
tion electric current for the working of their oars between 
Derry’s Olock and the Palace Theatre, and they complain of 
the charge as excessive, Another matter of d íference is the assess- 
ment of the tramway undertakiog. Ia addition to the rental oha-ge, 
the company have been called apos by the Corporation to pay the full 
rates on the property. While they had the exolusive use of, the line 
the company pald the rates without question, but since the Oorpora- 
hayo been running their cars over the line the company have . 
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obj soted to pay the rates, and considerable arresrs, amounting to several 
hundred pounds, have accumulated. Efforts to arrive at an amicable 
settlement have not so far met with much snocess, and the Tramways 
Committee at a special Merag reviewed the whole position. Iù was 
reported to them that the Piymouth, Stonehouse, and Devonport 
Tramways Company had failed to make the payments due to the 
Corporation under Section 35 of the Plymouth, Stonehouse, and 
Devonport Tramways Act, 1900, within the time limited by the Act 
of Parliament, and the committee thereupon decided to recommend : 
That notice in writing be given to the Plymouth, Stonehouse, and 
Devonport Compeny determining forthwith all the rights oonferred on 
the company by Section 35 of the said Act, and that all other necessary 
proceedings be taken to recover psyment of the sum due.“ 


Southampten.—A good deal of discussion ensued at the last meeting 
of the Town Oouncil over the clause in the Tramwsy Committee's 
report embodying the report of the penes! manager, In the course of 
the report, it was stated that the relay of the track in parts of Lodge- 
road was proposed to be proceeded with immedistely, the idea bsing 
to relay ths portion of le track between Stag dates and the firat 
loop, and to work on down Lodge-road by sestions, relaying thoes parts 
which were extremely defective and dangerous, and leaving any con- 
siderable length which would not require attention this year, New 
Tin, rails with welded joiuts were to be used. It was proposed to 
take in hand and repair torthwith such short lengths of the reat of the 
track as were in the worat condition. The general manager expressed 
the opinion that if the track in High-street were taken in hand as soon 
as possible, it might be made to last several years longer. The same 
remarks applied to the Avenue and the rest of the Shirley-road which 
had not been reconstructed. With regard to the Portewood-road track 
between St. Denys-road and Avenue-road, he considered it should be 
relaid throughout. As the energies of the staff would be fully engaged 
in every other part of the town effecting sectional relays, the general 
manager proposed, if it were decided that Portswood.road should be 
reconstructed, to advertise immediately for tenders for carrying out 
the work. It was desirable to do so at once, because two valuable 
months had already gone, and with regard to new rails, the mills were 
now somewhat slack, though they would probably be busy in about 
six weeks’ time. He proposed to adopta new method of getting rid 
of rai] corrugation, and the apparatus would be made in their own 
workshop. The manager is unable to give a reliable estimate, as it is 
not yet known to what extent the reconstruction of the track has 
deteriorated till the setts, eto., have been stripped. The mansger'e report 

: That this expenditure is needed I am convinced, and, further. 
if the deterioration had been taken in hand 12 months ago, it could 
have been checked with possibly half the present expenditure, while 
if the work is not done now it will very likely cost double pert year 
to effect the same result. The electrics] equipment of the oars and 
overhead work being in a high state of efficiency will help us a great 
deal, and if the committee will only give me a free hand, a similar 
state of affsirs in other directions will be obtained, I have several 
pro to make for dealing with rail corrugation, but it will be 
necessary to bring the road surface into betcer condition before these 
are ti ied. As you are aware, meetings of tramways engineers are being 
held at va ipus places to deal with this vital question." The report 
was eventually adopted. 


Reading.—The report of Mr. W. Binns, general manager of the 
Corporation tramways, for the past year states that the total reoeip s 
from all sources smounted to £33 575. 4s. 101., aud the totel working 
expenses to £18 892. 9«. 8d., leaving a gross profit of £14,130. 153. 24. 
Interest and sinking fund absorb £11,757. Oa. 2d., leaving a net profit 
on the year’s working of £2,923. 15s., which, with a balance of £618 
103. 44. brought forward from last year, leaves £3,542, 5s. 43. avail- 
able for appropriation. Mr. Binns recommended that thie be placed 
to a reserve or renewals fund account, to meet the heavieritemsofexpendi- 
ture which will arise as time goes on, consequent on the depreciation of 
the equipment. Mr. Binns added: As I have pointed out on previous 
occasions, some municipelities have unwisely put what they termed 
profits to the relief of the rates, without first building up a reserve fuad 
for depreciation and renewals, aud their subeequent experience has 
proved that the polisy was financially unsound, I am hopeful that 
with steadily increasing traffic and increased revenue from other 
sources, still better results may be obtained during the coming year.” 
The number of miles :un by the cars was 872 426, and the traffic 
receipts per car mile amounted to 8˙98d., or ‘97d. per passenger 
carried. The total traffic receipts amounted to £32,650. 10s. Id. 
Mr. Binne stated that if the Corporation had obtained the large 
bogie cars for use during the sammer months, the receipts would 
have been better, but the summer was almost over when they 
were, delivered. By slightly increasing the speed of the oars the 
time taken on the various journeys can be reduced, and arrangements 
have been made for some time past for carrying this improvement into 
effect, but until the public were well accustomed to the higher speeds 
of the electric cars, compared to the old horse cars, Mr. Binns thought 
it inadviseble to make any alteration, but he thinks that the service 
may now be accelerated without danger. Ia the autumn the parcel 
system was commenced, and is developing, a sum of about £140 
having been obtained from this source during the past few months. 
The consumption of electric current per osr mile was 1 02 units, which 
which is wel! below the average of moet tramway syatems; 1,020,400 
units have been generated ries the year, the works oosts per 
unit being “74d, as against ‘85d. during the first 84 months of 
electric traction—from July 22, 1903, to March 31, 1904. The 
permanent way has been carefully inspected and defects remedied as 
soon as they were observed, but the paving of the permanent way, 
where lava setts have been laid, is causing considerable expense, The 
permanent way in Duke-street, parts of Oaversham-road, g- street, 
and Bridge-street has already been relaid, and other parts of the 
track where lava setts are laid will have to be repaved ip the near 
future, The report was adopted,  . 


LIGHTING AND GENERAL. 


West Hartlepool.—Sanction has been reobived to the borrowing of 
£2 200 for the provision of additional plant. 

Swanage.—The National Telephone Company are just connecting 
the various places in the town with the loca! exchange. 

Southampton.—The head telegraph. office at Southampton will 
soon be trans'erred to the new premises erected near the docks. 

Wednesbury.— The electrical main iu Walsall-street is to be 
extended a distance of 370 yards down Spring Head at an estimated 
oost of £96. 

Islington.—The Borough Council have decided to borrow £15,500 
for electric lighting extensions, Details of the scheme app»ared in our 
issue of April 28. l 

Bills.—The Andover Lighting and Power Bill and the South Walen 
Electrical Power Distribution Company's Bill have been read a third 
time in the House of Commons. : 

Swansea Telephones.—The telephone manager's last report shows 
that there are 1,171 lines and instruments working, 1,054 subscribers on 
the books, and 178 orders in hand. 

Manchester.—The Corporation have placed an order with Ferranti 
Limited for the supply of continuous · ourrent switchgear for the 
Dickinson-street generating station. 

Winchester.—Au attractive electrical exhibition has been held at 
the St. John’s Rooms under the auspicss of the Winchester Electric 
Light and Power Oompany, Limited. 

Stockport Telephones. —Tbe Stockport tradesmen have joined in 
the protest against the purchese of the National Telephone Company's 
concern on the terms of the provisional sgeeement., 

St. Aunes.—The output at the electricity works for the year ending 
March 31 totalled 589 500 units, an inorease of 105,518 units. The 
number of consumers had increased by 72, and was now 321. 

Colne.—Au application of the National Telephone Company, asking 
for permission to lay underground conduits along the public highways . 
in Colne, has been referred to the borough surveyor for report. 

Sale of Piant.—The Aldershot Urban District Oouncil have for 
sale 24 Watson pennv prepayment meters calibrated for a 210-volt 
circuit with energy at 6d. per unit. Details in another column. 

Brighton.—An enquiry was held on the 11th inst. into the Town 
Oouncil’s application for sanction to borrow £11,617 for purposes of 
the Council's telephonic undertaking. The undertaking shows a profit 
of £413 for the past year. 

County of London Electric Supply Co.—The salee in the 
London district during the quarter ended March 31 are estimated 
to realise about £41,895, which compares with £37,925 for the corres 
sponding period of last year. i 


South Afrioa.—An immediate increase in the electrical equipment 
of the General Electric Power Company, Limited, Brakpan, Transvaal, 
hes been decided upon. The Vryheid (Natal) Local Board have 
decided to inatal an electric light service, and ordere for the material 
required will shortly be forthcoming, Two 400-b.h.p. electric motors 
are to be installed in each 220.stamp mill of 1. 350lb. stamps at the 
Angelo and Oason gold mines. The British South African Export 
Gazette, to which we are indebted for the above items, also mentions 
forthcoming developments in eee electric lighting. and an 
increased demand for electric motors in the Transvaal and Natal for 
mining and manutacturing purposes. 


Steck Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list : Electric 
Lighting and Traction Uompany of Australia farther issue of £70,000 
5 per cent. first debenture stock, and Primitiva Ges and Electi: 
Lighting Company of Buenos Ayres further issue of £55,000 4 per 
cent, first debentures of £100 each, Nos. 4,451 to 5,000. Aprlicatiors 
have been made to the committee to allow the following seourities to 
be quoted in the official list: Baker-street and Waterloo Railway Com- 
pany's £500,000 4 per cent. debenture stock, in lieu of the Speyer 
Bros.’ scrip certificates now quoted; British Electric Traction Oom- 

y's farther issue of £448 653 5 per cent. perpstual debenture stock, 
and £158,625 44 per cent. second debenture stock ; Oonsolidated 
Electrical Company’e 110,000 ordinary shares of £1 esch, fully paid; 
County of London Electric Supply Company's E360. 000 4% per cent. 
second debenture stock, in lieu of the provisions! oertificates now 
quoted, together with a furtber issue of £150,000 44 per cent. second 
debenture stock; Rosario Electric Oompany’s 12,000 6 per cent. 
cumulative preference shares of £5 each, fully paid. 


Fulham. —At a recent Council meeting a resolution was passed con 
senting to the erection of temporary poles in Queensmill-road to carry 
overhead wires for fire-alarm purposes as required by the London County 
Council. Since then a letter has been received from the Postmaster- 
General pointing out that iu view of his statutory powers, he would 
be unable to accept a condition limiting the use of poles to any specific 
purpose, nor would he be j 1stified in agreeing to the erection of tem - 
porary poles, a condition whi h would be equivalent to sn undertaking 
to remove the poles at the request of the Oouncil at any time. As an 
alternative to thie condition he would not object to the Oouncil 
reserving a power to withdraw their consent at, say, three months’ 
notice. This would safeguard the Postmester-General's right of appeal | 
and preserve a principle to which he is obliged to attach great import- 
ance. The Oouncil propose to consent to the placing of an overhead 
telegraphic line on the understanding that the Postmaster-General is 
to make good any damage which may be done in the placing or maia- 
tenance of the line, the B rough Council reserving power to withdraw 
auch consent at three monthe’ notice. The Electricity Committee have 
recommended that the alterations to the rectifier room at the clectricity 
— - 55 out by the borough surveyor by direct labour at a 
cost " i 
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Barrew.—The electrical engineer is sending circulars to all con- 
sumers of electricity informing them that the meter readers will in 
fature wear badges, and requesting that no person without such badge 
be allowed to examine the metors. 

Wood Green.—The Urban District Council complain about the 
above-grc und telegraph lines on the south side of Lordship-lane. It is 
contended that they had spent money in beautifying the district, and 
now these ugly poles would spoil their efforts. 

Cheitenham.— The process of wiping off the electricity deficit will 
take a rate of 2d. in the £ for 10 years. Last your's expenditure 
amounted to £15 564, and was below the estimate. For the pretent 
year it is estimated that £9,246 will be required. 

Agenoy.—Mr. O. R. Heap, 47, Viotoria.street, S. W., has been 
appointed tole agent for London and 11 adjscent counties for the 
direct and alternating current motors and dynamos and starting 
switches manufactured by Messre, Hodgson, Wright, and Wood, of 
Halifax. 

Bishop's Stortford.—The promoters of the Bishop's Stortford 
electric lightirg order having agreed to the insertion of s clause for 
the proteotion of the interests of the county in regard to bridges and 
approaches, the Herts County Council's opposition to the order has 
been withdrawn. 

Newcastle.—'The Newcastle and District Electric Lightir g Com- 
p:ny on Tuesday decided that on and after July 1, 1905, the price of 
ekotricity for lighting should be 44d. per Board of Trade unit, with 
an allowance cf 1d. per unit on acc.unts paid monthly as at present, 
msking the pric) 34d. per unit net. 

Macclesfield.—Mr. Woodward has undertaken to formulate a 
83heme of ele:tricity for the borough. The following sub-committee 
has teen appointed to report on suitable sites for a generating station : 
The Mayor, Alierman Brocklehurst, Councillors Cameron, W. R. 
Brown, Ishe: wood, Olayton, and Bailey. 


Worthing.— It is proposed to apply for sanction to a loan of £3,C0) 
for «xtension of plant, mains, etc., required to enable the electric light 
works to deal with the demands of next winter. These include an 
additional boiler with steam and water pipes at an estimated cost of 
£860, and extensions of feeder and of distributirg mains. 

Now Zealand.—The Auckland Oouncil are considering a prop:esl 
by Mr. P. M. Hansen, managing director of the electric tramways 
company, for the supply of current for public street-lightiog. Mr. 
R. D. D. McLean is installing an electric power piant for his 
Maisekskaho sheep station. The Westjoghouse Company have 
obtained the contract. 

Ayr.—Thiiteen new consumers were connected during April, 
makit g a tote! of 866; 344 lamps were connected (total, 37,050), and 
one motor (total, 32). The units generated duriog the month were 
86,948 (total for the year, 1,250,526). The units generated for tbe 
corresponding period last year amounted to 1,179,158. There is thus 
an inc: ease of 71, 368 units. 

East Molesey.— The District Council have approved plaas from the 
Twickenham and Teddington Electric Snpply Company for the laying 
of their cables in 20 roads in the district, subject to the work being 
completed within three months from the date of its commence- 
ment, and to a schedule of prices being sgreed for the reinstatement of 
the footpaths by the Council. 

West Bromwich.—The Town Council have approved a report with 
respect to the proposed purchase of the National Telephone Company's 
system by the Government, and recommended the adoption of a 
resolution expressing the opinion that such a transaction could nct be 
effected on terms which would permit of the provision of a permanently 
cheap and e ffeotive service, and strongly urging adherence to the policy 
embodied in the Telegraphs (Telephones) Act, 1899. 

Dublin.—The Corporation at their last meeting discussed and 
passed the following resolution: That report No. 60, together with 
the letter from Messrs. Robert Hammond and Son, be referred back to 
the Lighting Oommittee, the committee to confer with Mr. Robert 
Hammond regarding the amendment of the existing sgreement 
snggested in the letter from Messrs. Hammond and Son, and to report 
thereon to the next ordinary meetivg of the Council." 

Nolson.— he price of current for lighting and motive power has 
been reduced as from April 1 as follows: For lighting—up to 1 000 
units per anpum, 4d. per unit; up to 3.000 units per annum, 323. 
per unit; up to 5,000 units per annum, 33d. per unit; up to 8,000 
unils per annum, 349. per unit; over 8,000 units per annum, 3d. per 
unit. For motive power—for the first hour, 241. per unit; and for 
every subsequent hour 14d. per unit. All these charges are subject to 
5 per cent, discount in all cases for prompt payment. 

Morley.—The borough eleotrical engineer, Mr. J. E. Ellis, in his 
last report gives the output from the eleotricity works during ihe 
month ending March 31 as 12,995 units, which compared with 13.722 
ia the corresponding period last year shows an increase of 271 units. 
The quantity consumed by meter was 9,812 units, as compared with 
8,703 the same period of last year, being an increase of 1,109 unite. 
There were 296 lampe connected duiing the month and 26 disconnected, 
the total number of lamps connected to date being 12 571. 

Hastings. —In order to locate faults in the distribatipg network at 
Warrior-equare, four disconnecting boxes are to be placed in the 
equare at an estimated cost of £80, to be defrayed out of the loan of 
£4 500 sanctioned for new mains. The high.tension feeder between 
the works and the sub.station at the hospital is to be extended st a 
cost of £380. Ia his last report, which has been adopted by the 
Council, Mr, Fergusson, electric light engineer, mentions that, owing 
to the reorganisation of the electric lighting department, Mr. Glass 
has been placed in charge of the public lighting department at an 
increased salary. 

Stockton. - Over 54,900 lamps were connected during the quarter, 
and spplications have teen received for 60 more, The unite sold 


numbered 178,950, against 155,560 in the corresponding quarter of 
last year. At the last Town Oouncil meeting Mr. Tomkias, chairman 
of the Electricity Committee, said that the cost of produstion bad 
been cut down in every item, with the result that the committee were 
able to allow the following substential discount to consumers of elec- 
tricity for business purposes: 24 per cent. on accounts of between 
£100 and £200 per annum, 5 per cent. between £200 and £500, and 
10 per cent. £300 and upwards. 


Aro Works Ciub.—This football club (Messrs. Orompton acd Oo., 
Limited, Ohelmsford) report a very successful] season, with the follow. 
ing results: Tho first eleven are champions of the Ohelmeford and 
District League, having wo2 the cup and medals. The reserve team 
are champions of the second division of the Chelmsford and District 
Leigu», and also receive medals. The firat eleven are joint holders 
with Halstead in the North Essex League. The result of the matches 
played during the season is as under: Arc Works First, played 25, 
won 20, lost 3, drawn 2, ga's for 118 agsinst 50; Arc Works 
Second, played 17, won 12, lost 2, drawn 3, goals for 54 
egsipst 28. 


Burton-upon-Tront,—An enquiry has teen held iuto the applica- 
tion of the Town Council to borrow £16 165 for electric light exten- 
sion, and to replace £6,000 ezce:s of expenditure already iacurred on 
behalf of the electric lighting. The electricity accounts show a total 
income of £9,791, against £8 962 lest yeir, an increase of £729. 
The tota! expenditure, including the gur plus, hes beeu £9,791, against 
£8 962, and the sur; las is only £357, as compared with £1,197, a 
desrease of £810, bat this year £303 will be contribated to a sinking 
fund (reserve) contributi: n, and this was absent from the sheet lest 
year, The increased income is due to the iramways, which paid 
£1,337 more for pewar than in the previous year, and motore also 
took &bou* £200 more than last year. Against these inoresses, how- 
ever, there was a fall of £585 in the sale of current for lighting. 


Worcester, — Alderman Millington's suggestion regarding the sale 
of the e'eotricity works was mentioned at the last Council meeting. It 
wis said that such an event would set at liberty a very considerab'e 
sum of money—something like £100 000—and that would cover the 
outlay upon the sswersge works, which would mean a considerable 
szving in the rates. Others thought that as there was a new engineer 
it wonld not be fair to entertain such a proposal until they saw 
whether he could make the corc rn pay. It wae stated that no doubt 
the Electricity Committee would tske Alderman Millington’s sugges- 
tion iato consideration, but it was boped thet they would not adopt 
it. It is now 10 yesrs since the works were opened. and the total 
expenditure to Dic. 31 last amounted to £123 950, but repayments 
bad been set on one side, amounting to £20,860, so that at that dete 
the net capital was £105,100. There has been an annual loss of £428 
since the works opened. 


Canterbury.— The receipts of the electric light undertaking for the 
year amountel to £6,925, the works costs and loan repayment and 
interest to £6,720, leaviog a balance of £205, representing the net 
profits of the year's work, The balance brought forward from last 
year was £911, but the costs of the renewal of the accumulators 
amounted to £570, which reduce i the balance to £541, and left £546 
to be earr:ed forward. Although there was sn increase of s por 
cent, on the total amount of current sold to private consumers during 
the year, the work has been done at 7 per cent. less cost in coal than 
the previous year. The increase in private lighting consumers was 
equal to 1,885 8 o. p. ape or an increase of 10 per cent. The reduc- 
tion in price of current of 1d. per unit made a difference of £776 in 
the year's revenue. Had the price not been reduced the net profit 
would have been £981. Daring the year a new battery of sc sumulators 
was bought at a cost of £570, and partly paid for out of the previous 
year's profits, 


Hammersmith.—At the last meeting of the Board of Guardians a 
letter was read from the Local Government Board, stating that with 
regard to the electric lighting, etc., of the new workhouse and 
infirmary, the questions involved, such as the p-oyriety cf accepting 
a lower tender than that provisionally accepted and the necessity or 
otherwise for incurring tha proposed large expenditure on the trans- 
forming scheme, were matters which the Guardians should investigate 
with the view of ascertaining whether the scheme could not be carried 
out at a less cost than that proposed ; also farther stitivg it did not 
appear to the Board any advantage would result from their receiving 
the proposed deputation from the Guardians The Chairman said that 
the Guardians having now received the schedule in connection with 
the electric lighting they had resolved to give an opportunity to the 
whole of the ficms who bad sent iu tenders on the previous occasion, 
and that they would oonsider the same on the 17th inst. This 
mistake, therefore, had been rectified. The p:oposition was agreed to. 


Portsmouth.—An er quiry has baen held into the application of 
the Corporation for sanction to borrow £21,855 for the purpose cf 
extending the municipal telepbone system and £8,000 for extensions 
at the electric light works. Mr. W. 8. Foale, the superintending 
engineer at the electric lighting works, said the net profit on the year’s 
working for 1903 had been £35,000, and £4,000 in the following year, 
while the reserve fund amounted to £11,725. Mr. Hammond 
Etherton, the deputy town clerk, said it was intended to bring the 
present number of telephone lines up to 5,000. The principal items 
were £5,194 fora new underground route to Stemshaw and North 
End, which was to be a cable of 312 pairs, and of three new sections 
of the multiple switchboard at the central exchange room for 960 new 
lines—640 at once and 320 as the necessity arose—for which £2,134 
was required. The other amounts were for work at Gosport, a switch- 
room at Porcbester, eto. The system had been working since March 1, 
1903, and the first year's profit was £1,233. 188. 10d., while last year 
the amount of profit on the year's working was £1,969, 9s, 8d., of 
which £614 had been paid over to the suspense account. 
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Durham.—Amongst the various matters which were brought before 
the Oounty Oouncil, but had to be postponed owing to the lateness of 
the hour when they were reached, was a report of the Electricity 
Supply Committee, which contained the following resolution: ''That 
tbe Darbam County Council hereby resolve to promote a Bill in Varlia- 
ment having for its object the establishment of a system of electrical 
services for the county of Durham," There was alto a paragraph 
relating to the Houghton-le-Spring and District electric lighting pro- 
vieional order, as follows: ''The Board of Trade, dated 6th inst., 
have granted the Houghton-le-Spring and District electric lighting 
order snd bave not been able to insert the clause submitted for the 
protection of the Durham Oounty Council. We think the practice of 
a paid Government official haviog power to supersede and ignore the 
collective opinion of a large representative body like the Durham County 
Council upon questions immediately touching the welfare and working 
of the county is fraught with the greatest danger to publio interest, 
It appears reasonable io assume that whilst a county council are 
actually engsged in developing a county scheme of electric service 
for the convenience and welfare of all, that it is the obvious duty of 
the Board of Trade not to hamper and well nigh render impossible the 
evolution of such a scheme by handing over to private companies a 
monopoly over large portions of the county for nearly half a century 
tocome, It amounts to the removal of the administration in a very 
important sense from our representativa assembly in Durham to a 
Government offices in London, and should not allowed to pass 
without protest,” 


PROVISIONAL PATENTS, 1905. 


May 1. 

9101. Improvements relating to electrical connections. Philip 
Henry Jones, 25, Allesley Old-road, Coventry. (Complete 
specitication. ) 

0107. New or improved methed of constructing or manu. 
facturing eleotric traction cells, acoumulators, and 
eleotrio storage or secondary batteries. George; 
Schauli, 173, Fleet-street, London. 

9110, Improvements in the distribution of electricity. 
Sweet, Butleigh, Friern-lane, Whetstone, London. 

9118. Improvements in dynamo-eleotrio machinery by means 
of which a constant voltage may be preduced at 
varying speeds. John Herbert St. Hill Mawdsley, Norfolk 
House, Norfolk-street, Strand, London. 

9130. Au electric periodical switch. Armand Frey, 41, Rmin- 
tenerstr., Berlin, Germany. (Date applied for under Patents 
Act, 1901, Aug. 3, 1901, beiog date of application in 
Germany.) (Complete specification ) 

9134, Improvements in and connected with the charging and 
discharging of secondary batteries applicable to elec. 
tric train-lighting installations. J. Stone and Oo., 
Limited, and John Robert asin, 77, Ohancery-lane, London. 

May 2, 

137862 / 4. Improvements in apparatus suitable for deteotiug 
electrical oscillations, John Amb:ose Fleming, 24, South- 
ampton-buildings, Ohancery-lane, London. (Date applied for 
uuder Patente Rule 9, Jane 17, 1904 ) 

9161. Watertight electrio lamp for motoroars, Charles Eiward 
Olark, 395, Summer-laue, Birmingham, 

9168. Improvements in trolley collectors or the like. Samuel 
Feather, George Robert Feather, Herbert Henry Feather, 
Edward Earnshaw Feather, and John William Astley, Moses 
Gate Bra:sworks, near Bolton. 

9181. An improved electric light candle fitting. Hog» Hirst 
and John Hillery Collings, 71, Queen Viotoria-street, Lon don. 

9203. Improved methed of electrically operating hydraulic 
apparatus for opening and closing bulkhead doors 
of ships and the like, Eimond Meyer Tudor Boddam, 
25, Savernake-road, London. 

9216. Apparatus for purification of water by electrical means. 

James Slovgh Zirbe, 81, High Holborn, London. (Date 

applied for under Patents Act, 1901, May 2, 1904, being date 

of application in Unite! States) (Oomplete specification. ) 

Improvements in coherers. Gu's:ppe Magini, 52, Obancery- 

lane, London. (Date applied for under Patents Act, 1901, 

May 8 1903 teing date of appl cation in Italy.) (Complete 

specification.) 

9257. Improvements in and means for the oleotrical regula- 
tion of the speed of internal-combustion engines. 
Ma: quis Albert de Dion and Georges Bouton, 47, Lincoln's- 
inn-nelds, London. (Date applied for under Patente Ast, 
1901, Dec. 25, 1904, being date of application in France.) 
(Complete specification.) 

May 8. 

9274. An improved device for preventing accidents through 
the breakage or dislocation of overhead electric wires. 
Geo! gs Porritt, 6, Finkle-street, Stockton on-Tees. 

9279, Improvements in apparatus for controlling the supply 
of energy from alternating-current generators to 
alternating-current motors, Arthur Pemberton Wood, 
34, Castle.street, Liverpool. 

9296, Improved trolley wheel for use in electric traction, 
Firth Bamforth, 51, Desnegate-areade, Manchester. 


Andrew 


0219. 


9303, An improved electric switch or protective cirouit 


breaker. Louis Rutledge Gleason, 420, Uxbridge - road, 
Shepherd’s Bush, London. 


9344. New or improved electric current motor. Jacob 
Ktuyswijk, 77, Obancery-lene, London. (Date applied for 
under Patenta Act, 1901, May 5, 1904, being date of applica- 
tion in Germany) (Oomplete epecification.) 

9346. Improved construction of electric accumulator for small 
arms. A'erander Elias Dakhyl and Antonio Galanti, 178, 
Fleet-street, London. 

9347, Improvements in sytems of control for magnetic 
clutch speed-chauging gears, applicable more especially 
to self-propelled vehicies. The British Thomson-Houston 
Compar y, Limited, 85, Oiunon- street, London. (The General 
Electric Company, United States.) 

May 4, 

9363, An electromagnetic release for photographic shutters. 
woe Noel Gaequoine, St. Oswalds, Upper Bangor, North 

ales. 

9401. Improvements in electric contact devices, James John 
Walker, 17, London-road, Wembley, Middlesex. 

9405. Improvements in olectromagnetio switch - operating 
mechanism. Frederick Theodore Kitt, 52, Ohancery-lane, 
London. (Complete specification.) 

9430. Improvements in electrical switches or circuit breakers. 
The British Thomson-Honston Company, Limited, and Edwin 
Joseph Murphy, 83, Cannon-street, Lor. don. 

9431. Improvements in vapour electric apparatus. The 
Brithh Thomson- Houston Company, Limited, 85, Oannon- 
street, London. (The General Electric Company, United 
Stats ) 

9439. Improvements in fireproof onsiogs 
electric conductors. Henry Redmayne Romney, 65, 
Chancery-lane, London. (Oomplete specification.) 

9147. Improvements in the electrolytic refining of copper. 
The Metals Corporation, L:mited, and Shera:d O »wper-Ooles, 
70, Chancery-lane, London. 

9448. Improvements in aud relating to the electrolytic 
deposition of metals. Sherard Osborn Oowper-Ooles, 70, 
Ohaucery-lane, London. 

9455. Combined kerbstone and electric wire conduit, Patrick 
John Donohue, 40, Ch incery-lane, London. (Oomplete specifi- 


cation.) S 
AY e 


9167. Au improved methed for equalising electrical power 
when the power required is of an intermittent or 
variable character, Rudolf Braun, 4, St. Aun’s-square, 
Manchester. (Oomplete specification.) 
9175. Improved door for electric switchboard, John McAllister, 
3, St. Joseph’s-terrace, Marlborough.psrk North, Belfast. 
9479, Improvements relating to the electric lighting of rail- 
way carriages and other vehicles. The Electric and 
Ordnance Aczesxr.es Oompany, L mited, and Roberi 
Frede. ick Hall, 24, Temple-row, Birmingham. 

Improvements in or relating to electrically illuminated 
signs or advertising devices, Peroy Beresford Wright 
Kershaw, 57, Obancery-lane, London. 
9489, Improvements in or connected with dynamo-electric 
generators and motors, William Wright Howe, 71, 
Albion-street, Leeds. 
9501. Improvements in or relating to incandescent electric 
lamps. Norman Scholefield Tennant, 50, Welliogton-street, 
Leeds. 
9508, Improvements in skates or collectors for electrically- 
driven vehicles operated by any surface-contact stud 
system. Robert Brown, 16, Great George-street, Westminster. 
9532. Improve nents in electric resistance furnaces. James 
Francis Eo tomley and Arthur Paget, 55, Ohancery-lane, 
London 

Means for automatically operating the points of slot- 
conduit electric tramways. William Arthur Lawrance, 
4, South-street, Finsbury, London. 

Improvements in or connected with primary batteries. 
Richard Joseph Crowley and Artbur William Macleod, 4, 
South-street, Fins! ury, London. 


May 6. 

9565. Apparatus for making and breaking electric circuits, 
Frank Smith, 51, Deansgate-arcade, Manchester. 

9577. A portable hand electric battery. Berjamin Seacombe, 
170, Knutsford-10ad, Warrington, Lancs. 

9584, Improvements in or relating to terminals or connectors 
for electrical conductors, Athelstane Oorderoy and John 
Frederick Pannell, 111, Hatton-garden, London. 

9602, Improvements in electricity meters, Stanley Ma‘thews, 
4, Scuth-strec;, Fiasbury, London. 


and covers for 


9481 


9043. 


9607. Improved method of and means or apparatus for oon; 


trolling electric switohes and like apparatus in eleo- 
tric current distributing systems, Guy Oarey Fricker, 
46, Lincoln’s-inn-fields, London, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 25. 
1904. 


9018, Hangers or ears for overhead eleotric trolley wires. 
Richardson, Heap, Heap, Bailey, Brierley, and Billiogton. 
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9969. Electrically-driven coal whips or hoists, Wilhelmi. Name. paid, 
10070. Regulating sookets or switohes for electric lighting, £ 
heating, or power purposes, Bogia. Oallender’s Cable, Debentures „a. nc asas saso so cscs ne neces 109 
10080. System and apparatus used therein for the distribution -——— $ per oent. PIE VVT 
of electrical enorgy over a largo subdivided aren. | Crom and Oo, i2. oscar ce SA PSU os 'r eat 20 
Tanner, —— § ^ Sens De e a bars, 188/881 3 a 100 
10081. Electric meters. Venner. ena a d A” ahaa 01017, 188 8 
10461. Multiple electric switch rhoostats. British Thomeou- ——— 5 per cent. Debentures 5332 — ~ 100 
Houston Company, Limited. (General Eiectrio Company.) Wiectrio P ae nere on IRAN. x Fes. 1toliz,100 ...... 2 
11368. Electric switches suitable for use in connection with — 7 per cent, Cumulative Freq. 06 — 


telephonic apparatus and for other purposes, Grabam. Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Bed. 19 
Gen Pref. . 


11930, Alternating-current electric motors. British Thomson- eral Electric Compan , S per cont. 10 
Houston Company, Limited. (General Electric Company.) T Ha Ta ist M 8 — - 100 

12192. 55 tor dynamo-electric machines. British mr Preference ........-. nodum - 68 

i — t. Dobent ure. 

99 ) n Hie India Bub sr, Gutia Porch, an and Telegraph Works ...... 10 

° 4 per cent. Debentures.........ccsccasccsece wae 100 

123460. Electric cut-outs, switches, and the like. British | Parker, Thos., Limited, Ordinary ..............- — 10 
Thomeon-Houston Company, Limited, and Oubitt. Telegraph cent v and tenance.. .. =- rx 


12373. Eiectrical maximum demand indicator. Nalder Bros 


ard Thompson, Limited. (White.) Eleetrie Lighting and Supply.— 


12970, Small dynamos and motors. Wright. Bournemouth and Poole, Ordinary. 2 10 
13624, Brush gear specially applicable to commutators of the | ——— 4 Per cent. Cum. Pref., 7,501-15,000 .......... - 10 
internal ring type for dynamos and electric motors. per oent. Cum, Second Pref. booa . i» 
Maclean, Bromley ent) A t and 3 G D 
13862, Electric aro lamps. Diii:h Thomson-Houston Oompan Brompt wi N O iine Rod. +° ne ae a. =e 
Limited. (Allgemeine E'ektrici'd+s-Gas.) ý fash a oak eaa n adapta 6 
14071, Apparatus for raising, supporting, and lowering of . 0 60001 Supply Corp., Ordinary, Nos. TARD = — 6 
electric arc lamps. Berry aad Skinne. IO Electro Sunniy Gomoenv Lid. booa E 


. pow Sup Company, Ltd., £10 Ord. . 
ectric and Berana, 1 F tovs cn Guar Deb, Stock 100 


14733. Electric aro lamps. Cirolaeu. (General Electric Company.) 
14734. Electric aro lamps. Carolan. (General Electric Company.) 
14735. Electric are lamps. Carolan. (General E'ectrio Company.) 


14740. Electric meters. British Thomson - Houston Company, 


—— 4 per cent, 5 Stock, Red. (Prov. Certa.).. Ko 


Limited. (General Eleotrio Company.) Chelsea Electricity Suppl. n: 

14770, Electrio light reflectors. Hirst and Collings. Otty of 103 er ee 10 

15034. Electric arc lamps. Orompton and Oo., Limited, and | ——6 per cent. Cumulative Fre. — 10 

Ho? gson, e ——- b per eer dod Deis Stk Prov "—— (ui pa) — w 

21131. Automatic electric switching devices applicable to flash County c of ondon Electrio Supply, narr — 10 
advertising signs and the like, Percy Benson Harrison ~ 6 per cent. Cum. Frei... ꝗ a 42 

S.abrook, Henry Herbert Parkes Seabrook, and Leonard | — %4 per cent. “Debentures Prov. Certe, All pd. Rd, 100 

——— 44 per cent. 2nd Debentures Prov. Certs......... 100 

Kings ill Job. Bádmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 

$1846. Eleotrio switches. Cameron. = 6 per cent, peal is EE II — 6 

$3000. Electric motors. Jigouzo. (Date applied for under Inter- Nlecteic LE E Traste Oo. of Aust. Ld., bp c Om PE, 130,00 8 

national Oonvention, Oct. 21, 1903.) 5 per cent. Debenture Stock, Bed, ........... — 100 

33399. Electric switches or ont-onts for disconnecting con. | "2!Xestone per bend. Bet Dab. Stock. Rd . 100 

ductors in case of breakage. Ellor and Eilor. Havana Electricity, Limited, 1-15,000 ......... 10 

Hove Blectric Limited, Ord., 1-13,000 .......... 6 


23716. Devices for preventiug sparking at the commutators 
and like contact devices of electric motors. Allgemeine 
Elektricitäts-Ges. (Date applied for under International 
Oonvention, Nov. 2, 1903.) 


ting, ? * 1-13, 000 
Kalgoorlie’ Electele Forer and’ Lighting, Limited, 6 pet ^ 
rlie c Power an per 
cent. con, Te eareeeameeese Ord..1 oe oo mo 5 
ensington bridge Elec. -21,000 
Kensington and Haightabridge and WWotting H Hill, 4 pee 
cen 


$8991. Magnetic suspensions for the moving parts of measur- Debenture Ntock NC“... - — — — 100 
ing instruments. Allgemeine Elektricitits-Ges. (Date | Kidderminster and Dist. Mlec. Lighting and Traction, Pref. 10 
appl eì for under International Convention, Nov. 6, 1903.) London 5 F.. : 

25643, Space telegraphy. Stone. (Date applied for under Inter- scour orn 1st Mortgage Debenture Stock, Red... 100 
national Convention, Nov. 25, 1903.) 0 

25846. Space telegraphy. Stone. (Date applied for under Inter- — Der cent. Cum. Peet, VF 5 
national Convention, Nov. 26, 1903.) vor ipm on cent. Mortgage bentare, Red. n 2100 

27199. Method of acceleratiug the excitation of dynamo-electric peser qan Eee el np e a nr 
5 3 b. f.) and Co., Limited. (Siemens. Notting Hil Wott i sies „„ ns tà ep Be kA ao ne QA RR n os ae 15 

chu? ertwer e m. b. o ] owing Hull Hectrie Lighting. 2 

28893. Electric current governors or electromagnetic switchos. | Oxford motrin pone: Mort ae 114 1:500 (Beg.) 10 
Boult. (Richards. ) ——— 4 per cent. Dee Btook 33100 

89014. Electric switches. Longden. Royal Hl 2 1 pee cent. 3 155 1 

89401. Pendant electric fixtures. Like. (Bradshaw, Keough, | Smithfield Markets Nlectrio Supply, Lêd., Ord., 1-18.00 5 
Kcough, aud Keough.) n ͤ cr ee 

89532. Electrical signalling apparatus, Holmes. (Date applied | South Metropolitan Electric lc Light and Power Oo., Ord... L 

cent. Cum. KTOL ......... c e o eth 
for under International Convention, March 19, 1804.) — Al per cent. Int Mort TTF. er 100 

1905. — apd E Av AN UTERE 
493. Electromagnets for use in electric meters. Bläthy. xm — Pre blc 0 8 
1681. Insulators for electric conductors. Marconis Wireless | || ——— per cent. Deb. ..........-....... a» c 10) 
Telegraph Company, Limited, and Turnbull, Urban —— Oo, Granary ci tt 60,001-80,000 
3371. Mechanism for actuating electrical clocks, Schönberg. eee cia acad 5 
—— 6 per cent. Oum. Frei. 110, 101.188, 81 6 


Sparking plugs operating with magneto-eleotricity for 
gas or oil enginos, Rene. 


OO ^9 „„ O42 0.0 BD ^. (^ 6€ 09002099 d^ »"0027*29909 


O- tine, 5 cent. Cum. Pref., 1.860,00 8 
8 5 : 


111. 


. gg 13 


MPANIES’ STOCK A HA Auckland Elec. Trama, Ld 5 p a ist Mor, Deb. Stk., Red. 100 
uckland Elec. c. or. a: 
C0 8 8 00 ND 8 RE LIST. Barcelona Tramways Lingen MPO 15 e 10 
— B per cent, Cum. P Pref, 8 Shaves, 11 0,000 .......... i ee 
r cen Red., 1-600 .............. ꝙ . Sa 
ape pede” Test prion ig Hei per cont, Red: Dob, Shook dig, . bi lden. 0 1 
ec. Tramways., ds 
Commerelal and Industrial.— £ £ ——— per Sent CUR. Shares, 1-59, S re re 
Alliance Deocrical Oo., 5 per cent. Cum. Pref., Nos. 1-70, 00 1 œ bi Belfast Street 1 Ord., 1- 26.600 ees 10 .. 
Aron Electricity Meter, 6 p.c. Oum. Pref. Shares 100 125,000 1 . 7/16-17/32 Blackpool and Fleetwood Tramroad ............ 1 
British Insulated an id hel oy Cables Ord., 1-104 e. 5 — 546 Brisbane Tramway Invest., Lim., Ord., 1-76,000 -~-= 6 — 
6 per cent. a Poot. T. 100,000 - me dedeseve Ô wo - 206-6 ze 0 pee cent, Qum. Cum. Pref., Nos. 1 75, e 5 — 
——— 44 per cent. Mortgage Debentures .............. 100 .. 102.105 ate per cent. Deb. Stk., Red., Prov. Certs. alee 100 
British Thomson - Houston Co., 44 per cis Ist Mort. Deb. 00 ijid British prd umbia Electric Railway Oo., Ord. or, É- 
LE E EEE] Rl ec, and Manut., 6 per cent, Pref., aE Preh f pr gebt Fes ee 10 — 
M ds 323%; ⁵¼vĩ— 88 - 81.83 — tive percent. 15e Mi Debs. , Nos. 1-6,250,of SO Sach 0 
5 cent. Enginering, € Debenture e i Lite tii 7. as x - ys i A per cent. ent. Vancouver Power De P 60,001.80, 660 0 7 
ndm ini Ou | 6 — oa a as as as as os 9.5 m5 2 - 1 "1 mun epe mA e Ste ton = 
— fw oont 1a Depentare BLUGE mo sasas 100 m -95 cent, Perpetual Deben —--- 100 . 
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Baeno: Ayres snd B! r ino Tram. Ord., 1-100,000 .. 
: „ per-cens, Om. Pt., 1-40 
‘*B’ 6 per cent, Om, Pf., 1-27,600 


Prov. Oort., all paid 
Buenos Ayres Electris Trams. 


Calcutta Tram ways, Limited, 1-102, 


44 per cent. lst Deb. Stock, Red 
Oape diecorio framways Nos. 1-480,000 
Oity ot Birmingham Tramways, 6 per cent. Cum. 

} Hees cent. let Mortgage Deb., 1 
Oosiomoo Glectric Tramways and Light 


Mortgage Debenture Stock, Red. 


Cork Giectric Iramwaysand Lighting Oo. 


— suá 3 por cent. Oum. 
Dabifia Un 


— $$ par osnt. Mort, D 
I apacial 
— ) per cen 


— Í} 


Oam. 


—— - 4 per cent, Debentu 


K!11ermtoster aud District Lighting 


— E 


— ~ Sterling 44 per cent. Deb., 1922, 601:2,000 
New l Traction, 6 per cent. i j 
52,988 000 5 


001-1. 000, 000 


; "ud Last price. 
8 8 


Ordinary 10 
Pref, "UD aD & a» @ GO ao OC G5 QD Ap GD 
— 4 per cent. Debentares ........ 2... 
ted Tramways (1896), Ord., Nos. 1-60,000 
— ) per cent. Pref., Nos. within 1-60,000 
ebs., 1-5,000, Red. oc e» mo qe 1 
esp n Ordinary no a æ a ns os ao os mo mo arn all 
e Pret, 
per cent. Deb Stock 


— 22 2 22 2 1 
31s 9f Coanet Blectric Tramways and Lighting. 8 e 
à im. Peef., Nos. 50,001-60,000 le 5 


„„ ano oo ae at mo qo mo 


re Stock ud Traction. Pre? 1 0 
and Traction, Pret. 
L»31»2 Calted Teys.(1901),5 per cent, Oum. Pref. .. — 10 
1 par cent. 1st Mb. Db. Stock, Red. ............ 
Madras &lec. Trams (1904), L4.,5 
Metropolitan Elec. Trams., Ld. , Defd., 1,000,001-1,314,016. 1 
5 percent. Cum. Pref., 500, 1 
er cent. Deb. Stock, Red. 
Milwaukee Blectric Rail and Light, 
x n Bondi, Le 15,500 and 7. 
ontreal Stree -» Sterling 5 per cent. 
1998, 1-600 58 8 


per cent. Deb. Stk., Red. 100 


5 por cent. 30-yr. Cons. 
001-8 000 


*9 «9 O00 60 ce ee „ mo W G9 CO ne ao GO «6 ar 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 


Cine. 


Aberdeen Corporation 
Ayr Corporation 
Barking Corporation 


Birkennead Corporation | 


Birmingham Corporation 

Birmingham Tramways Co. 
Blackburn Corporation 
shackpool Corporation 


Blackpool-Fleetwood Trams. | 


Bolton Corporation 
Bournemouth Corporation.... 
Bradford Corporation ........ 
Brighton Corporation 
Bristol Tramways Company .. 
Burnley Corporation 
Burton Corporation 

Oardiff Corporation .......... 
Carlisle Tramways Company. 
Central London Railway...... 


— ee eewee 


Jity & South London Railway 
..|May 


Colchester Corporation 
Oork E. T. and L. Company . 

Darwen Corporation.......... 
Dover Corporation .......... 
Dublin & Lucan Electric Ry... 


Dublin U. T., electric cars. 


Dublin 8. District, Electric . 
Duadee City Tramways 
Bash Ham Corporation 
Glasgow Corporation 
Gloucester Corporation 
Halifax Corporation 
Huddersfleld Corporation ... 
Hull Corporation, E. 8. 
Ilford Corporation 
Ilkeston Corporation 
Kirkcaldy Corporation 
Leeds Corporation........... 
Leicester Corporation ........ 
Liverpool Corporation....... 
Liverpool Overhead Rafiway.. 
London County Council ...... 
Lowestoft Corporation 
Maidstone Corporation 
Manchester Corporation...... 
Nelson Corporation 
Newcastle-on-Tyne Corptn. .. 
Newport (Mon.) Corporation.. 
Oldham Corporation T 
Portsmouth Corporation...... 
Reading Corporation 
Rochdale Corporation 


ee ee ae 


| Aprii29 
May 6 


* 


Aprilzó 
May 6 


om 


OO Nuo 


A pril 8 


LEJ 


J 


C» (x. 
— 


D Cn Cn C945 


W = 


April:2 
"E 
May 7 
April29 


May 4 


6 


Rotherham Corporation ...... May 


Salford Corporation 
Scarborough TramwaysCo.... 
Sheffield Corporation 
Southampton Corporation .... 
Southend-on-Sea Corporation.. 
Stockport Corporation 
Sunderland Oorporation — .. .. 
Swindon Corporation 
Wallasey U. D. C. 
Warrington Corporation 
West Ham Corporation 
Wolverhampton Corporation.. 


—— ee 


Per mile of single track, 


.| May 


D CO J 


- - 


\prild 


? 


CN 4 2 C^ C4 (9 Cn WW =~] 


»! 


O ~ 


~J O^ 4» C4 


Traffic Returns for 


week 


Ending 1905. | 1904, 


g^ E 
1,178 | 1,187 
223 | 20) 
| 2 
1,040 | 890 
342 258 
803 856 
561 552 
312 320 
1,914 1.698 
1,577 1,018 
4.024 5,565 
944 185 
4.675 4.942 
1.053 934 
505 £07 
1.805 1.920 
210 183 
6,674 680 
2. 08 2,681 
183 — 
452 483 
216 2351 
187 201 
159 103 
5,849 4,053 
858 952 
844 851 
753 7.9 
15,116 13,212 
279 — 
3,592 2,749 
1,159 1,183 
2,048 2,057 
515 446 
105 141 
z03 212 
„451 5,484 
1,951 — 
10.892 10,072 
1,575 1,594 
14,262 | 10,684 
110 - 
11,337 11,692 
125 108 
3,506 5,645 
1 565 1 089 
1,769 1,703 
705 | £88 
582 120 
366 440 
4,120 5,685 
4,633 4.279 
8 7 910 
US 2 7 3 
472 ) £4 
1,56: 1,159 
175 — 
(36 569 
317 297 
1,443 742 


* Includes maintenance of permanent way and pro 


peri hog ate $ 
Mort.) Deb. 
ain ? 100 


ef., 1-10,000 and 


ing, ö per cent. 1 s 


[ d 3 
5 6 ones 18/1 
6 54-64 


5 percent. Dab. Stock, Red. .......... 100 = 407-109 
eee eee „„ „„ „„ % „% „ „ „ „„ 100 = 103-106 

» Ld., ee Deb. Stk., Red. 100 .. 97-£9 

26 966 „ „„ „6 5 s 81-84 
@ **9909200000:909290 100 4 107-109 

ee %% % % % %„%ĩ— 0 ve 99 af 1 — 14-11 

Pref, os 5 an 98.50 

3.000 (1817). 109 — 8.102 


100 101-103 xd 


1111111 
p 


100 


.. 101-105 
: 11/32 13/32 
5 0111/6 
100 .. 105-107 
,000.. 106-110 
.. 101-104 
100 . 103.105 
- 4-14 


Increase or 
decrease, 


Current | | 
We" year, 1904, | 1905. | Ending 


£ £ 

— 9 + 5.349 

+ 23 + 783 

+ 6) — 

+ 84 — 

— 63 + 135 

+ 12 + 251 

+ 22 + 48 

+ 218| + 335 

+ 559 

-1,512 

+ 158 + 352h 

— 257 

+ 9 — 

— 2 

— 1561 4 25 

+ 21 — 316 

— 176 E ,0 21 
127 h 
214 285 

— 18 34 

£ 14 — 

+ 55 h 
83 

- 4 — 

= 17 = 

+ 29 - 

+ 874 437,733 

+ 545 

- 24 

H 11; + +4 

4 100 = 

2 25 Se. 

— 23 + 1,249 

+ 820 + 7,09) 

— 19 - 1,156h 

+ 5,978 9,338 
245 
17 5 
140 — 

+ 477 + 2,555 

da 445 = 503 

+ 117 

+ 4 4 + 1,811 

E i 

+ 435 + 687 
360 530 
33 27 

+ 33 10 

— )J ) 

t 67 + 201 

+ 23 + t 

+ 707 + 2,03: 

+ 120 — 


portion of profits 


€ Include rali and tram. d Including d 
Only eigh 


b months—expenditure includes large Spec 


single track 


Amount 
Name. paid. ——— 
Oldham, Ashton, and Hyde Tramway, Ordinary 10 12 
per cent Oum. ttt. 0 — 94- 

Perth Blec. Tramways (W. A.) ö per cent. 1 Mrb, Dob. Bk, 100 — 105 1(8 
Potteries Electric Traction, Ordinary 30, 001-40, 00 1. 10 = 9 9j 

44 per cent, Debenture Stock . 100 103-107 
South Lancashire Electric Traction and Power Company 

£101,132 6 per cent, Preference 1 

— £597,170 44 percent, Debenture Stock... 100p.c,. 100 po. 
Electric Railways.— 

Centers] London, Ordinary e = = == æ = = = = =~ a m 100 - 91-83 
e. Deb! Stock (Peor, Script Gertz, Talib aa — 118.112 

Olty and Bouth London, Oonaolidatel Ordinary... 100 — 42.43 

LL LE) ee : 5355 | = zn 

Ltverpool Overhead, E ercent, Prof. = 10-10, 

ary * — 9.0 ao mo mo ns as no Qe mno GO OO ap 0 =e 53-4 
4 per cent. Mortgage Debentures, Red.,1-1,700.. — — 99-101 
Underground Electric Railways of London, 5 per cent. 
Waterloo and Oity, Ordinary m æ æ = = m ~ 100 . 91-93 
Telephones. — 

National Telephone, Preferred LL --- 100 .. Q 
——-— Deferred Stock *9 v9 Qo 96 mo me md QD GO G9 WD m ao no UD 100 — 101105 
— 5 per cent. Nou, Cum. Third Pret, „~-e... 8 — de" 
——— į percent. Prov. Cert....... eossootessceeessse „ 1034-1064 


open. 


194 
8 


lon. 


„„ „„ „„ „ „ 


— . 14.11 
.. 1 3/16-1 5/16 


*e9»060060908008060 1 


Accounts for past year, | 
Cost 
i — per 
| Receipts per car 
Total | Passengers Oar miles | Pas- | Car | Mile of mile, 
recelpts| carried, | run, |s'nger| mile. | track. | 
— . - 
£ X WE Sa 33v 
19} May 51 37,931 | 9,099,715 | 794,641 |038 |1502| 1,970 644 
» 15) 14,160 | 3,201,586 | 336,049 |108 |101| 1,770 | 50 
254 | March 31 56,073 | 11,327,932 | 1,519,701 im 9-98| 2.383b| 61 
S -. e 2 = a Wot sa ee 
" 574 | 7,742,692 | 951,484 | — 1094 — « 
174 „ 31211, 8s 6,168,121 784.443 152 |]108 | — 9 
164 | | Dec. 51 32,021 | 2,258,984 | 600,757 | 3:34 12.7 2,001 | 7-05 
15 March 31 94,161 | 19,895,496 | 2,188,030 1·14 10:22 5,766 | 589 
41 = — E se uc pisi aio -3 
7 „ 1| -— | 10,432,508 | 1,031,928 | 1:00 1010 — € 
514 Dec. 519 253,150 | 44,391,439 | 6,033,528 | — | — — — 
— March 31/ 11,574 | 2,556,134 282,578 | 108 | 9-81| 1,570 | 7557 
— — andi — zum — — | — qus 
= | De 319 86939 2.805, 277 334393 | — 717 — — 
^ 2,471 | 44,955,988 | 1,292,674a | l:87 |64-87 |58 : 
6à „ 31/165,003a| 19,069,519a x Se ra: = tees 
— we = - Saš — — = = 
= „ 31g| 25,657 | 6, 353,823 919,676 |100 | 695| — 
7,25 March 519 12,341 | 2,560,755 | 254,879 |1:25 11.55 1.707 9-36 
44 +» 51 11,265 | 2,871,332 | 280,901 |091 | 963| 2503 | — 
61 Dec. 319 6,233 588,905 107,163 | 3°88 | 14°09 952 | 7°38 
46 „ 319 134,648 = 3,429,356 | — | — = =$ 
22 | | May 15 35,874 | 9,084,522 | 752,814 | 0-93 |11-276 m 
1075 March 31) 34,312 | 12,950,269 | 807,002 C63 10˙2 d — 
125 May 31g 656,572 | 177,179,549 14,008,750 688 |11°25 5,489 | 740g 
SNA 3 <= — — | — | e à | nee 
504 March 31| 68,289 | 16,522,054 | 1,387,885 |1«0 1179 gore | an 
35 „ 31) 65,545 | 11,893,287 | 1,632,000 12 9-31 1,873 = 
19 » 31 87,707 21,065,999 | 2,218,696 | 1-00 | 949| 8,004 50 
81 » 25/280,562 | 60,739,234 | 6,215,799 |110 |1094| 3,407 | — 
103 | Dec. 519/531,484 113,057,234 11,734,888 141 |1073| 5160 | ac 
= June 30 79,252 | 10,466,726 986,185a 1·82 |19:30a| 5,110 | — 
— | March 31) 5,200 1,490,759 | 171.132 83 647 I | — 
384 „25 185,027 | 59,715,120 | 4,059,907 | 1-1 1084 4,111 
29 , 31) 94,448 | 18,204,426 | 1,828,195 146 1289 — | ^ 
44 319 5.416 925,281 | 127,456 | 1-58 1027 L 
416 28,28 : | = 766 
— » 51 25,968 4,914,479 525,840 1·02 9570 2,247 | 668 
= Çi Š S =a e Ea = 
= » 259 216,309 56,812,049 | 4,926,083 | 0-904 10-428| 7510 | TQ 
T » 31 35,874 | 9,084,522 | "752/814 0.846 11-436| 3,750 S 
1848 „ 31 62,505 | 14,848,958 | 1,433,463 |101 106 — | 6ce 
10:5 „ 51 35,863 | 6,564,493 | 757,688 | 1-28 1180 4,10 | 7:50 
E! = z a = |o nz 0 = 
" „ 510 20,878 | 4,263,066 | 417,335 | — 12006 L = 
i 
d to the tramway companies for term of unexpired lease. a Train mile, o 


f Including one section traction. 
tal items incidental to starting new department, 


of 


01905 h Half-yoar's gures, 
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NOTES. 


Royal Institution —On Thursday, May 25, at five 
o'clock, Prof. J. A. Fleming will deliver the first of three 
lectures on ‘Electromagnetic Waves.” These are the 
Tyndall lectures. The Friday evening discourse for 
May 26 will be delivered by Prof. J. W. Brühl on 
„The Development of Spectro-Chemistry," and on June 9 
Sir William White will lecture on “ Submarine Navigation.” 


New Electric Lighting Regulations.—<After con- 
sidering the various observations on the drafts of the revised 
regulations, the Board of Trade have decided to issue four 
sets of regulations to meet the following cases of electric 
lighting undertakings owned by (1) local authorities in the 
provinces ; (2) a company in the provinces or in the city of 
London ; (3) a company in any part of London except the 
City ; and (4) a local authority in London. 


Royal Society.—The following, among others, were 
last week elected as Fellows: Prof. William Arthur Bone, 
lecturer on chemistry, Manchester; Prof. William Henry 
Dines, meteorologist, London; Prof. Martin Onslow 
Forster, assistant professor of chemistry, Royal College of 
Science, London; Frederick Gowland Hopkins, reader 
in chemical physiology, Cambridge; George William 
Lamplugh, district geologist on the Geological Survey, 
Ireland; and George F. C. Searle, senior demonstrator in 
Cavendish Laboratory, Cambridge. 

Engineering Standards Committee.—We have 
received a copy of Report No. 13 (published by Messrs. 
Croaby Lockwood and Son, at 2s. 6d.), which deals with the 
standard specification for structural steel for shipbuilding. 
The committees which dealt with No. 13 were composed of 
representatives of the Admiralty, Board of Trade, Lloyd's 
Register, Iron and Steel Institute, North-East Coast Institu- 
tion of Engineers and Shipbuilders, British Corporation for 
the Survey and Registry of Shipping, Bureau Veritas, Steel 
Ingot Makers’ Association, and other bodies. The report 
deals with the process of manufacture, testing and inspec- 
tion, branding, makers’ certificate, rejected material, etc. 

Manchester Section.—The report of the committee 
for the fifth session records that the attendance at the 
meetings has been well maintained, the average number 
present being about 180. Nine papers were presented, 
and a large proportion of the members participated in the 
discussions. The fourth annual dinner was a most 
successful function, over 200 members and visitors being 
present. The membership of all grades aggregates 764, 
a substantial advance on the 549 of last year. Great 
success has attended the formation of the Students’ 
Section, the membership of which numbers 306. Eight 
meetings were held, and a similar number of visita paid by 
the juniors, The chairman of the section for 1905-6 is 
Mr. S. L. Pearce, and the vice-chairman Mr. T. L. Miller. 
In conclusion, the committee express the hope that the 
members will assist them in every way possible to still 
farther increase the usefulness of the section. 


Electric Lighting in Auckland (N.Z.).—The Cor- 
poration is again considering the substitution of electricity 
for gas in connection with street-lighting, this course being 
recommended by their engineer. The electric tramways 
company has made definite proposals for the supply of 
current, and the Corporation have referred the matter to 
committee. The inhabitants appear to be decidedly in 
favour of the new illuminant. Great improvements have 
been and are being effected throughout the colony by the 
erection of electric tramways and the installation of electric 
light, but in the present instance a question of finance 
appears to be the obstacle. We do not gather that the 


Auckland coffers are in a particularly bad way, and the 
Corporation have presumably been guided by motives of 
prudence in refraining hitherto from exercising the powers 
obtained in 1891 and again in 1900. This policy is 
certainly preferable to improvident expenditure, but it is 
to be hoped that the Auckland councillors will not be ultra- 
cautious in their methods. 

The Telephone Transfer.—In the House of 
Commons on Tuesday Sir H. Campbell-Bannerman, in 
asking what the order of business would be, said that the 
first order of the day—the appointment of the committee 
on the telephone agreement—had only been announced the 
previous night, and considerable objection had been taken 
to it. He hoped, therefore, it might be postponed. In 
reply, Mr. Balfour stated that he should be happy to meet 
the wishes of the right hon. gentleman as far as possible, 
although time was rather of the essence of the matter 
There was & general wish on both sides that the committee 
should report, and that before the end of the session the 
Government should be in a position to find a day for the 
discussion of the report. He should be prepared to post. 
pone the motion for the appointment of the committee 
until Monday next, and he hoped that the debate would 
not assume undue proportions, but that the House would 
assist the Government to carry through the appointment of 
the committee, which had been nominated in deference to 
the general wish of the House. 

Underground  Telegraphs. — The Associated 
Chambers of Commerce of the United Kingdom recently 
forwarded to the Postmaster-General a memorial urging 
the importance in the interests of trade and commerce 
of all trunk telegraphio wires being laid underground, so 
as to obviate the delays caused by storms breaking down 
the overhead wires. The Postmaster-General has replied 
that last year £150,000 was spent on the underground line 
to the North, and with the assent of the Treasury he has 
included the same amount in the estimates for the current 
financial year. With that amount he will be able to com- 
plete the underground line from London to Glasgow and 
to begin underground lines to the east and to the west 
from London. In conclusion, he expresses his appreciation 
of the importance of underground trunk telegraphs, giving 
this information as evidence of the importance attached by 
him to the provision of underground trunk telegraphs, and 
he is of opinion that Parliament could not be asked to 
sanction a larger expenditure, and that his department 
could not economically proceed with greater rapidity. 


Electric Tramway and Railway Exhibition — 
The third International Electric Tramway and Railway 
Exhibition will be held at the Royal Agricultural Hall, 
London, from Monday, Jaly 3, to Friday, July 14. The 
exhibitors who have already secured space exceed 150, 
The exhibits will comprise many interesting designs not 
shown at the earlier exhibitions, and will include several 
systems of surface-contact tramways, new types of tram- 
way cars, motor omnibuses, and a great variety of small 
appliances for car equipment, overhead work, and track 
construction. It is expected that demonstrations of several 
new processes and apparatus will be carried out at the 
exhibition. More than 80 town councils will appoint 
official deputations to visit the exhibition, and it is expected 
that every important tramway will be represented. The 
Municipal Tramway Association and other tramway and 
scientific bodies will hold conferences at the exhibition, 
which is likely to form a centre of the greatest interest 
to all concerned in such matters. A few good stands 
are still available, and intending exhibitors should make 
early application to the Tramway and Railway World, 
Amberley House, Norfolk-street, Strand. ' 
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[W Electrolytic Method for Separating Ores.—At 
the recent meeting of the American Electro-Chemical Society, 
Prof. L. I. Blake presented a paper upon the Blake-Morscher 
electrostatic separator, of which an abstract appears in 
the Electrical World of New York. The author prefaced 
his description with the statement that where there is a 
mechanical mixture of two kinds of crushed materials with 
different electric conductivities, and this mixture is brought 
into contact with an electrostatically charged surface, the 
two different materials will get a different charge in the 
same time. If, for instance, one material is a conductor, 
and the other a non-conductor, the latter will remain 
uncharged, while the former gets a charge. As soon as 
this takes place the charged particles only are repelled 
from the charged surface, so that in this way a separation 
of the conducting and non-conducting materials is accom- 
plished. This is the fandamental idea on which the elec- 
trostatic separator is based. To carry out the prccess in 
practice it is necessary first to crush the ore; secondly, to 
dry it thoroughly ; thirdly, to feed it in a suitable manner 
to the charged surface; and, fourthly, to collect and 
remove the separated materials. The voltage required is 
$50,000, and is furnished by a special electrostatic machine, 
acting, not by friction, but by induction, The leakage in 
the electrostatic separator is considerable, but notwith- 
standing thie, the total power required for a separator 
treating 12 tons in 24 hours is not more than 1 h.p. 


Testing Incandescent Lamps.—At the annual 
convention of the Iowa Electrical Association, Prof. 
L. B. Spinney, of Iowa State College, read a paper, 
abstracted in the Electrical World of New York, on the 
lamp-testing work of that institution, which has for a 
number of years made a practice of testing at cost incan- 
descent lamps sent to it by central stations of the State. 
Tests of mean horizontal candle-power and watt consump- 
tion are made at the rate of 4s. per dozen. Recently the 
department of electrical engineering has added to its 
equipment & Matthews integrating photometer, which will 
enable it to make tests of mean spherical candle-power 
quickly and cheaply. The author explained the principle 
of the Matthews photometer, which records simultaneously 
the candle-power from 11 different angles, and integrates 
the results so that a reading is obtained directly of the 
mean spherical candle-power. Incidentally, he called 
attention to how illogical is the present method of rating 
lamps by horizontal candle-power. This rating had been 
adopted mainly because of the difficulties involved in the 
past in making & teat for mean spherical candle-power, but 
the only true measure of the efficiency of a lamp was the 
watts per mean spherical candle-power, and the proposer 
considered it probable that in the near future this, rather 
than horizontal candle-power, will be the basis of rating of 
all illaminants. Tests are to be made at the college to 
show the difference between ratio of horizontal candle- 
power and spherical candle-power with different kinds of 
filaments. 

Telephonic Intercommunication.—An interesting 
jadgment was delivered last week by Mr. Justice Buckley 
upon the question of intercommunication between the 
National Telephone Company’s system and that of any 
competitor licensed by the Postmaster-General. The cause 
of action arose under Section 3, Sub-section 5, of the 
Telegraph Act of 1899, which provides, inéer alia, that when 
the license of an existing system shall be extended in respect 
of any exchange area for a period of eight years, the 
proprietor shall, at the request of the new licensee, afford 
all proper facilities for the transmission of telephone 
messages over both systems, provided that the licensee 
requiring intercommunication shall afford similar facilities. 


In September, 1902, the Postmaster-General granted a 
license to the Swansea Corporation, at the same time 
extending the company's license. In January, 1904, the 
Corporation, having satisfied the Postmaster-General that 
they had obtained the requisite number of subscribers, 
requested the company to afford intercommunication. The 
company, however, raised objections. They had a central 
exchange at Swansea and some dozen subsidiary exchanges, 
and they required that the Corporation should provide 
junction circuits to connect directly the plaintiff's exchange 
at Swansea and the company’s exchange there, and with 
nine subsidiary exchanges and also junction circuits to 
connect the Mumbles and Morriston exchanges. The Cor- 
poration argued that this was contrary to the spirit of the 
Act, and his lordship upheld their contention, deciding that 
the Corporation were entitled to be afforded all facilities 
for restricted intercommunication as provided by the Act. 
We are glad to see that the statute has been interpreted 
upon comprehensive lines, as it is not difficult to imagine 
the obstruction to progress that might arise from the 
company carrying their stipulations to an extreme. 


The Rating of Machinery.—The Machinery Users 
Association direct attention to the important question of 
the rating of machinery and its effect upon electrical under- 
takings. At & recent conference of the London County 
Council and delegates from the various metropolitan 
boroughs the following resolutions were formulated : 
(a) “That in the case of premises where the assessable 
value is enhanced by the presence of plant and machinery 
essentially necessary to the business carried on, and which 
it is intended should remain attached to the premises so 
long as they are used for the purposes of the business, 
such enhanced value unless already covered by the rent 
paid by the occupier shall be taken into account." (b) That 
having due regard to necessary modifications in special 
cases, 10 per cent. of the capital value of rateable machinery 
shall be taken as the average percentage for gross value." 
(e) "That the maximum deduction of one-third should not 
be allowed as a matter of course, but the amount should 
vary between one-third and one-sixth, according to the 
proportion of machinery included in the assessment." If 
effect be given to these by the rating authorities of London, 
the rateable value of electrical undertakings will be appre- 
ciably increased, because macbinery that is now considered 
as belonging to the occupier, and for which a certain pro- 
portion of the receipts is at present deducted as representing 
interest and trade profit on the capital he has invested, will 
no longer be allowed. While the question is comparatively 
new to users of machinery in London, it has agitated the 
minds of provincial manufacturers for many years, and at 
the present time the association, which was formed for the 
purpose of resisting the imposition of a tax upon machinery, 
is contesting it before a divisional court on behalf of the 
manufacturers of Leeds, and the result is naturally awaited 
with great interest. We observe that the association is being 
backed by a strong committee, and all sections of the 
manufacturing and industrial community who are threatened 
with additional taxation would do well to rally to its 
banner. 

Lighting in New York.—The investigation into the 
lighting conditions of New York has come to a curious 
pase, the Legislature having declined to receive the com. 
mittee's report. This report made the following recom- 
mendations: that (1) the price of current for heat, light, 
and power purposes in the boroughs of Manhattan and 
Brooklyn, and in part of the borough of Bronx, should be 
fixed at a maximum of 5d. per kilowatt-hour of current 
actually congumed, and that provision should be made for 
inspection to secure accurate metering ; (2) the price of aro 
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lamps for street-lighting in the city of New York should be 
fixed at £20 per lamp per year for single lamps of 2,000 c.p., 
consuming 450 watts at the arc, and that the price of twin 
arc lamps, consuming 250 watts each at the arc, should be 
fixed at £13 each per year; and (3) the city of New York 
be given authority to utilise water power, now owned or 
hereafter acquired by it, for the purpose of generating 
electric current for the use of the municipality, provided 
that no additional water shall be used for said purpose that 
would otherwise by required by the city. It is also recom- 
mended that provision should be made for the creation of 
a commission, the members of which should be appointed 
by the Governor with the consent of the Senate, to be paid 
by the State, and to have general supervision of all persons 
and corporations having authority to lay or erect and 
maintain wires and pipes for the purpose of furnishing gas 
or electricity for light, heat, or power, with power to 
investigate and ascertain the character of the service and 
reasonableness of charges and the methods employed in 
manufacture and distribution and in the maintenance of 
works and distributing systems and to enforce the pro- 
visions of law applicable thereto ; to prescribe methods of 
keeping accounts; to examine the corporations under its 
supervision ; to require annual reports ; and other powers. 
There are four Bills proposed to carry into effect the lighting 
recommendations. The first fixes the price of gas, the 
second provides for inspection of meters, the third the rates 
for electricity, and the fourth creates a State lighting com- 
mission. 


General Electric Company.— The thirteenth annual 
report of this American company, for the year ending 
Jan. 31, 1905, shows a profit of some £1,350,000 after 
deducting all expenses and making allowances for deprecia- 
tion, losses, and patent account. Thie, however, is subject 
to a further deduction of £150,000 on revaluing the assets 
of the Stanley Electric Manufacturing Company and other 
acquired interests. During the year a sum of about 
£750,000 was paid in dividends, the net surplus for the 
year being £455,000. Added toa surplus from the previous 
year of £1,460,000, there was a total surplus at Jan. 31 
last of some £1,915,000. The company’s sales for the year 
totalled £8,000,000, representing a diminution of 6 per 
cent. as compared with the previous year. Among the 
important orders secured by the company are contracts 
with the New York Central Railcoad Company for 30 
90-ton electric locomotives, 40,000 kw. capacity of 
steam - turbines, and the entire switchboard plants 
for the Mount Morris and Yonkers power stations; 
contracts with the Public Service Corporation of New 
Jersey, for steam-turbines and rotary converters; contracts 
with the Interborough Rapid Transit Company of New 
York, for additional control equipments and motors for 
operation of the subway trains; contracts for car equip- 
ments with tho New York City Railway Company, the 
Philadelphia Rapid Transit Company, the Chicago Union 
Traction Company, and other traction and street railway 
companies; contracts for generators to develop water 
power in 10 States, Mexico, and other countries ; contracts 
for 154 steam-turbines. On Feb. 1, 1905, the company 
had sold a total of 289 Curtis turbines capable of gene- 
rating in daily operation from 450,000 kw. to 500,000 kw. 
The company has sold a large number of these turbines to 
various customers in Canada, Europe, South America. 
Japan, New Zealand, Mexico, and other parts of the world, 
The total number of cars equipped with the Sprague- 
General Electric control system on Jan. 31, 1905, was 
2,907 cars, as against 2,595 cars the year previous. About 
£400,000, exclusive of the cost of patterns, special tools, 
etc., was expended upon sites, erection of new build- 


ings, extensions to existing buildings, and additional 
machinery. 

The Tesla Patents.— The series of American patents 
generally known as the fundamental Tesla patents, which 
have played such a conspicuous part in the electrical 
industry during the two last decades, expired on the 4th of 
this month. Mr. B. A. Behrend takes the opportunity of 
paying a tribute to Tesla’s work in an article contributed to 
the Electrical World of New York. The genius of Tesla 
has been instrumental in stimulating, if not in creating, a 
wonderful industry — wonderful ín magnitude, and wonderful 
in the ingenuity of the apparatus used in the accomplishing 
of the transmission of power over long distances. After 
discussing the evolution of scientific principles and the 
patent system, the author deals with the personal achieve- 
ments of Tesla, the ingenious inventor who, by a ''sort of 
glorified common sense and unfailing intuition, picked his 
way through puzzling mazes of complicated phenomena, 
and protected himself from the pitfalls and the alluring by- 
paths ensnaring smaller intellects.” With Tesla, in America 
and in Europe, worked a host of capable and ingenious 
engineers, and their work, vivified by the ingenuity of 
Tesla's inventions, has become one of the greatest 
monuments of engineering achievement crowning the 
work of the nineteenth century. Turning to Tesla's 
remarkable paper, entitled A New System of Alternate- 
Current Motors and Transformers,” read at the meeting 
of the American Institute of Electrical Engineers in New 
York on May 16, 1888, the author remarks that this paper, 
even when considered in the light of previous discoveries 
and knowledge, is one of the most brilliant pieces of 
engineering thought, teeming with suggestions and ideas, 


animated with an intuition of the highest order, and giving 


an exposition of the working of the induction motor in a 
manner which resembles the methods pursued in the 
“ Experimental Researches on Electricity” of the great 
master, Michael Faraday. While stating, however, that 
for 17 years the Tesla patents have formed the nucleus of 
the electrical industry, Mr. Behrend points out that these 
patents do not represent the only valuable ideas on the 
subject of polyphase alternating.curront systems. He 
predicts that the expiry of the patents, aided by vigorous - 
competition, will give the electrical industry a new stimulus. 


Pneumatic Dispatch.—A Select Committee of the 
House of Commons commenced on Tuesday the considera- 
tion of the Metropolitan Pneumatic Dispatch Bill. Sir 
Henry Aubrey Fletcher presided. The Bill is opposed by 
the London County Council, a number of borough councils, 
and electric supply and railway companies. Mr. Balfour 
Browne, K.C., in explaining the Bill to the committee, 
said the promoters proposed to establish a system of pneu- 
matic transport within the administrative county of 
London for the dispatch of parcels, goods, and messages. 
The scheme was to lay down 95 miles of double 12in. 
tubes, with 172 stations. The system proposed to be used 
is that known as the Batcheller. Electric power is con- 
veyed to motors at the several stations, where the current 
operates air compressors, The scheme has the personal and 
financial support of Messrs. Barclay and Bevan (of Barclay, 
Bevan, and Co., bankers), Smith’s Union Bank, Mr. Parr 
(of Parr's Bank), Mr. Hoare (of the Bank of England), 
Mr. J. Pierpont Morgan, and a great number of others. The 
capital of the company would be four millions sterling. 
There would be one charge for collection, transmission, and 
delivery of parcels in the tube area, which practically 
covered the whole administrative county of London. For 
the transmission of the parcels they would require 
30,000,000 Board of Trade units of electricity per annum. 
The rate of transmission would be very rapid. On the 


888 


average 50 miles an hour would be the rate at which tke 
carriers would pass from one place to another, but, if 
necessary, that rate could be accelerated up to 50 miles an 
hour. From the stations the parcels would be delivered 
by tricycles and vans, bat the distance in London would 
never exceed three-quarters of a mile. The “tubes” would 
cost £1,057,550, the cables for carrying the current 
£105,000, the plant and stations £805,508, and the 
carriers (12,000 in number) £48,000. They hoped to 
carry 80 million parcels per annum. Within the adminis- 
trative county the average charge would be 31d. per 
parcel, and for parcels going outside London 4:132d. 
There will now be an opportunity for the merits of the 
project to be fully discussed. If the system can accomplish 
anything like what is claimed for it—and it appears to 
have done so abroad—there is little doubt but that it would 
prove of great utility. 

Iron and Steel Institute.—In the course of his 
presidential address last week, Mr. R. H. Hadfield gave 
& comprehensive review of the history of this institute, and 
also of the industrial outlook. One of the branches he 
touched upon was electrometallurgy, which, as he remarked, 
makers of iron and steel cannot ignore. After alluding to 
the work of the commiesion appointed by the Canadian 
Government, and that of M. Héroult on behalf of the 
French Electrometallurgical Company of Froges and La 
Praz, he dealt with “electric steel, in connection with 
which he did not think there was special virtue in the electro- 
metallurgical process. It was necessary to look to the 
quality of the product in order to see whether this steel 
could show superiority over ordinary kinds. Whether the 
cost of production was lower than that of older systems 
remained to be proved; the energy must be generated at 
low cost, or it certainly would not compete with existing 
methods. When electric energy could be produced more 
cheaply—and the time, he thought, might not be far 
distant—there would perhaps be a different state of affairs ; 
and the process of electric smelting might become a com- 
mercial utility. It had been worked out theoretically that 
with no loss of heat energy, about 131 electric horse- 
power days (24 hours) were required to prodace a net 
(2,0001b.) ton of iron from 65 per cent. pure ore, but in 
actual practice it had been found in Sweden that 362 electric 
horse-power days were required for the purpose. 
A. J. Rossi had in the Adirondacks produced iron from 
titanium iron ore at a rate of £3 per ton, but this ore 
was reckoned at 3s. ld. per ton, which Mr. Hadfield con- 
sidered scarcely reasonable. Farther, this estimate was 
based upon the cost of £2 per year for 1 h.p. of electric 
current delivered, night and day, week in and week out, 
which was probably much too low. Besides this, there 
were other considerations. A complete blast furnace pro- 
ducing 350 tons of pig iron per day would cost about 
£20,000. It had been stated that an electric furnace plant 
to produce a similar quantity would require a water-power. 
electric plant with a capacity of a least 60,000 h.p. There 
were few places where this could be obtained ; in addition, 
the cost of the plant would be excessive. Pig iron had 
been produced by the blast furnace at as low as £1. 12s. 6d. 
per ton. While, however, its utility is at present limited— 
indeed, it has scarcely emerged from the embryo stage— 
Mr. Hadfield predicted that the next decade would witness 
great practical advances in electrometallurgy. It may be 
mentioned that the membership of the institute stood on 
Dec. 51 at 1,910, an advance of 213 as compared with the 
preceding 12 months. 

Lightning Research Committee.—The committee 
issued its report last week, and the document shows indica- 
tions of careful compilation. In a preface Sir Oliver Lodge 
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emphasises the importance of taking into account the 
effect of self-induction, which until the report, many years 
ago now, of the Lightning Rod Conference had been quite 
ignored. Through the medium of the Royal Institute of 
British Architects, the Surveyors’ Institution, and the 
Royal Meteorological Society 5,000 copies of a memorandum 
containing a series of questions were distributed among 
observers. The Institution of Electrical Eogineers, the 
War Office, the Home Office, Trinity House, the United 
States Department of Agriculture, and Mr. John Gavey 
(engineer-in-chief to the Post Office), also co-operated by 
supplying information. The report deals with the distinc- 
tion drawn by Sir Oliver Lodge between the two types of 
lightning discharge, designated the A and the B flash 
respectively. The A flash is of the simple type which 
arises when an electrically-charged cloud approaches the 
surface of the earth without an intermediate cloud inter- 
vening, and under these conditions the ordinary type of 
lightuing conductor acts in two ways—first, by silent 
discharge, and, secondly, by absorbing the energy of a 
disruptive charge. In the B type, where another cloud 
intervenes between the cloud carrying the primary charge 
and the earth, the two clouds practically form a condenser ; 
and when a discharge from the first into the second takes 
place the free charge on the earth side of the lower cloud 
is suddenly relieved, and the disruptive charge from the 
latter to the earth takes such an erratic course that no 
series of lightning conductors of the hitherto recognised 
type suffice to protect the building. The report proceeds 
to remark that probably the majority of the buildings in 
this country are not efficiently protected against the effects 
of a B flash, although in many cases the conductors may be 
said to have at least partially fulfilled their purpose by 
carrying off the more violent portion of the discharge. 
Some of the observations throw an interesting light upon 
the effects due to the oscillating character of lightning die- 
charges. For instance, a discharge takes place over a 
lightning rod which may be in contact with or approach 
closely to the metallic portions of a roof. Powerful elec- 
trical oscillations are set up in the latter conductors, and 
dangerously high electrical pressure may be generated on 
the distant ends of these conductors. The report states 
that absolute protection of the whole of a building could 
only be assured by enclosing the structure in a system of 
wire work i e, a contrivance in the nature of a birdcage This 
should be well connected at various points to earth, as nearly 
all buildings have gas and water pipes and other metallic 
conductors which are likewise earthed. Various other 
points of interest are referred to, and the report is supple- 
mented by a series of observations on the rules laid down 
in 1882 by the Lightning Rod Conference and a summary 
of the latest practice abroad. Mr. Killingworth Hedges, 
M.I.C.E., who acts as honorary secretary to the committee, 
has collected a large number of expert reports on recent 
cases of damage done to buildings from lightning. 


Properties of Sheet Steel. The report of the 
researches carried out during 1904 5 by the holders of the 
Andrew Carnegie research scholarships has just been 
issued by the Iron and Steel Institute. The subject of the 
magnetic and electric properties of various kinds of sheet 
steel and steel castings is dealt with by Messrs. G. Dillner 
and A. F. Enström, of Stockholm. The chief object of 
the investigation was to study the influence of chemical 
composition and of manufacturing methods on the materials 
used in electrical engineering work, more especially in 
dynamo and transformer construction. In summing up the 
authors deal with the influence exercised by various 
elements. The fact that an increase of the carbon 
percentage implies a corresponding increase of the coercive 
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force and of the hysteresis energy loss has been very 
distinctly borne out by the figures obtained for the sheet 
metal. The increase of the coercive force and the Steinmetz 
hysteresis coefficient have been found to follow a straight 
line within the range of a earbon percentage of 5 per cent. 
Thus it is obvious that & smell amount of carbon is 
favourable in sheets used in armature cores and trans- 
formers. As regards the cast steel, however, it seems to 
the autbors that there ought not to be any inconvenience 
whatever involved in the increase of the carbon percentage, 
so far as is shown by the present researches. With the very 
highest percentage met withinthe caststeel employed (carbon 
= about 50 per cent.) the authors consider the values of the 
maximum induction and of the permeability at the induc- 
tion normal in field poles perfectly satisfactory, whilet the 
hysteresis properties of the pole material are comparatively 
unimportant. A high percentage of carbon also produces 
an increase in the electrical resistance, an effect which must 
be considered advantageous. An increase of silicon has 
been found to be accompanied by a quite noticeable 
increase of the coercive force and of the hysteresis energy 
loss, whilst the maximum induction does not seem to be 
influenced to any noteworthy extent. As the hysteresis 
loss is thus so largely increased by reason of the présence 
of the silicon—a disadvantage by far outweighing the 
corresponding gain as regards electric resistance the con- 
clusions to be drawn are that any addition of that 
element in making the steel ought, as a rule, to be avoided 
in the case of sheet material. As to the influence of a 
similar increment of silicon in cast steel, the results have 
proved to be anything but unsatisfactory, the electric 
resistance being quite noticeably increased. It has been 
stated that an addition of aluminium quite noticeably 
reduces the hysteresis loss, whilst it increases the electric 
resistance, and thus reduces at the same time the eddy- 
current loss. It has been found, too, that an addition of 
aluminium will reduce the maximum induction and the 
permeability for ordinary saturation values. The general 
conclasion is, therefore, that an addition of aluminium 
improves sheet material which is to be used for constructing 
dynamoe. As regards cast steel the matter is different. 
With such a high percentage of aluminium as is required 
in order to increase the electric resistance to an effective 
degree, the magnetic properties will be too much affected, 
and the authors point out that the usefulness of aluminium 
in cast steel is, to say the least, questionable. It is of 
interest, however, to notice the results obtained from the 
researches on cast-steel rods containing both silicon and 
aluminium. In this case low hysteresis losses are found, 
attributable, probably, to the influence of aluminium, 
whilst the influence of this element on the permeability and 
maximum induction seems to be neutralised by the addition 
of silicon. The addition of silicon and aluminium together 
seems thus to tend towards & general improvement of the 
magnetic properties. 


Au Electrolytic Switch.—At the recent meeting of 
the American Electro-Chemical Society a paper on this 
subject was presented by Mr. W. S Horry, who first pointed 
out that the various properties of the aluminium cell are, 
apart from its assymetric peculiarity, that it presents a 
high resistance to the passage of an electric current, it 
possesses capacity, and it lesks. The author suggested a 
method, described below, whereby these qualities may be 
utilised for the prevention of the arcs that occur when a 
current possessing inductance is interrupted. As all con- 
tinuous-current circuits possess more or less inductance, 
the voltage rises across the break when a switch carrying 
such & current is opened. "This not only causes an incon- 
venient flash at the switch, but endangers tho insulation of 


the circuit. If, however, & suitable electrolytic cell be 
inserted across the break and the circuit then broken, there 
is no flash at the switch, and the increased voltage will 
force a current through the cell instead. The insulation of 
the cell breaks down, but quickly re-establishes itself. 
After that the mains may be entirely disconnected without 
any spark. To obtain the best results in this way, an 
electrolyte for the cell should be chosen that substantially 
shuts off all current at the working voltage, bat allows 
considerable leakage to occur with any increased pressure— 
a cell that has a critical voltage a little above the line 
voltage. For small cells intended for use on circuits of 
1 h. p. or less at 110 volta the matter is not of much 
importance. The plan of the circuits is simply illus- 
trated in Fig. 1. The circuit is represented as a 
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line containing an electromagnet, there is a double- 
pole switch for the line, & rheostat contact, and an 
aluminium cell. If the ewitch is closed, no current will 
flow except that which leaks through the cell, but if the 
rheostat arm is moved to the left, then the full current will 
pass. To shut off the current, the rheostat is returned to 
the position shown and the switch opened. In addition, 
the cell possesses capacity, and, if it be a large one intended 
to suppress a powerful arc, there will be & spark at the arm 
contacts when the terminals of the cells are connected. To 
close the circuit sparklessly, the rheostat must be moved 
before the switch is closed. If the arm be moved first, 
both in opening and closing the circuit, there will be no 
spark at make, due to capacity, and no arcing at break, due 
to self-induction. The author exhibited a switch which 
operates in this way with one movement of the switch 
handle. There are three knives to it, the middle one 
having a more extended movement than the other two, 
so that it operates always in advance of the outer blades. 


Fia. 2. 


Fig. 2 gives a diagram of the connecting circuits. The 
author described various cells of different sizes, which he 
has devised for various purposes. For long continued and 
rapid use a larger cell is necessary than for infrequent use, 
so that the heat generated by the continued arcing through 
the cell shall be radiated more rapidly. We are indebted 
to the Electrical World of New York for the above con- 
densation. 
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THE CURTIS STEAM-TURBINE. 


The description of this turbine from the pen of Mr. 
F. Samuelson which appeared in our issue for Feb. 19, 
1904, will have made our readersconversant with the essential 
feature of the Curtis type of steam- turbine. On Friday 
last we were shown over the Rugby works of the British 
Thomson-Houston Company, where a large number of these 
turbines are being manufaotured. This visit enabled us to 
see the many special operations involved in the construction 
of the parts of these turbines and to gain details as to the 
latest practice in the design of the same. In the first place, 
a short résumé of the general principles of the turbine will 
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enablo these constructional details to be better appreciated. 
Thus the Curtis turbine, as shown in section in Fig. 1, is 
of the “impulse” type, utilising the velocity of steam 
escaping from a nozzle for its operation, and not the 
pressure of the steam. Velocity is imparted to the steam 
through groups of expanding nozzles, so designed as to 
effectively convert its potential energy into kinetic energy. 
After leaving the nozzles, the steam passes successively 
through two or more rings of buckets on the rotat- 
ing element, interspersed with reversed buckets on the 
stationary part of the turbine. The function of these 
stationary backets or “intermediates” is to redirect the 
steam received from the rotating buckets so that it will 
effectively impinge upon the next set of rotating buckets : 
the steam thus passes through the turbine, rebounding 
alternately from the stationary to the rotating buckets 


until it is brought to relative rest. By this means a 
high steam velocity is efficiently used to impart motion 
to an element which moves at a comparatively slow speed. 
The process of expansion through nozzles and subsequent 
abstraction of velocity by successive impacts with the 
buckets is generally repeated two or more times, each 
expansion being designated “a stage.” The number of 


Fic. 2. —Electric Controller for Governor of Curtis Turbine. 


stages and the number of rings of buckets in each stage 
is governed by the degree of expansion, the peripheral 
velocity of the buckets which is desirable or practicable, 
and by various conditions of mechanical expediency. Thus 
the 750-kw. turbine has three stages and the 1,500-kw. 
machine four stages. Each stage is separated by a 
diaphragm which is steam-tight, except where nczzles are 
inserted for the steam to pass into the next stage. 
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Fig. 3.— View of 1,£00 kw. Turbo-Alternator on Test Plate. 


One advantage of this system of utilising the velocity of 
the steam is that the efficienoy of the turbine is not so 
dependent on the mechanical clearance between the fixed 
and revolving blade as is the case with the pressure type of 
machine. It also permits of a much more simple system of 
governing. As the load varies the number of the nozzles 
which are opened to the steam-chest is varied by the elec- 
tric governor shown in Fig. 2. The valves over the nozzles 
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are electrically controlled by means of this governor, which 
thus varies the width of the belt of steam impinging on the 
first series of revolving buckets. In the earlier forms of 
Cartis turbines the whole of the governing was done on 
the first stage. In the case of the 1,500-kw. turbine 
which we saw on trial last Friday the nozzles of the 
second stage were also governed as the load varied. 
This was effected by means of a steam relay which 
automatically closed a certain number of the second- 
stage nozzles when the load fell below a predetermined 
value. This relay was actuated from the underside of 
certain of the first-stage valves, and ensured that when 
these valves were closed those in the second stage would 
also be shut. This relay is seen in Fig. 5 at the right- 
hand side of the four inspection openings. The two hand- 
wheels which are seen at the left-hand side of the same can 
be used to close a certain number of the third-stage nozzles 
if the turbine bas to be run for a considerable period at light 
load. By theee means the work taken from the steam can 
be so divided between four stages of the turbine as may be 
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by which the turbine blades are machined out of the 
solid. The rings of rolled steel which are bolted to the 
turbine hubs are first turned all over and fitted to the 
same. The outside edge of each ring has a central pro- 
jection left, which is afterwards used for riveting over a 
steel strip which unites the ends of each blade. The pro- 
cess of machining out the blades from the solid ring is 
performed on four machine tools which have been designed 
specially for the purpose. In the older pair of these 
machines, a tool the exact width of the steam passage 
between two adjacent buckets is constrained to move round 
in a patb, one portion of which exactly coincides with the 
contour of this inter-bucket space. During the other 
portion of its movements the tool is brought back beyond 
the edge of the disc so as to clear the same on what may 
be termed the return stroke. With these machines, which 
are most ingenious in their construction, only one definite 
form of bucket can be cut. 

In the two newer machines the tool does not move con- 
tinuously round in one direction, but to and fro over a 


Fic. 4. —One of the Shops of the British Thomson-Houston Company at Rugby in which ths Curtis Turbines are manufactured. 


found most economical. It may be stated here that these 
large turbines are giving excellent results from a steam- 
consumption point of view, and are more than falfilling 
the guarantees which have been given for them. The 
great feature, however, of the construction of the Curtis 
turbine lies in the mechanical strength provided in all the 
parte, and to this the desigoers have paid great attention. 
Of firat consideration in this problem is the revolving 
part of the turbine, which has to carry the blades for each 
of the different stages. The firm have adopted a high- 
grade nickel steel for the turbine shaft, in order to secure 
not only strength, but rigidity. At the time of our visit 
we saw one of these shafts being turned in a lathe with a 
self-hardened steel tool. The stiffaess of the turnings, 
which were coming away from the tool at a high tempera- 
ture, gave a good idea of the quality of the material from 
which the shafts are made. The hubs, carried on the 
spiadle, and from which the turbine blade rings are sup- 
ported, are of cast steel. The details of these can be 
seen in Fig. 1. Perhaps the most interesting feature 
in the oonstruction of the turbine is the process 


predetermined path, the contour of which can be varied, 
With these machines, therefore, the shape of the buckets in 
each stage can be considerably altered, in order to secure 
the best economy with a given velocity in the steam 
escapiog from the nozzles. In this machine the tool is 
slightly withdrawn on the return stroke so as to clear the 
surface which is being worked. The gear which give the 
different motions to the tool in order to keep it moving in 
the desired path and its edge always at right angles to the 
same are most ingenious. Compressed air is used to give 
certain of the motions. After the space between two 
buckets has been machined out there remains but little to 
be done hy hand labour. The edges of tbe buckets are, 
however, Huished up to a feather edge by filing. A steel 
band with holes in it is then placed over the pro- 
jections at the top of the buckets which were turned 
on tbe edge of the original ring. These projections are 
riveted over, and the steel strip then prevents the steam 
passing through the buckets from spreading radially. The 
edge of this ateel strip is turned and left slightly wider 
than the blades themselves. Thus, if for any reason the 
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clearance should be varied, this edge will ran on a corre-| While the turbine attracted most attention, we were also 


sponding continuous surface at the root of the fixed blades. 
The blades are thus prevented from engaging one with the 
other, In fact, the process adopted in adjusting the clear- 
ances between the two revolving discs in each stage and 
the upper and under sides of the fixed blades is to raise 
the spindle until they are heard to touch, then to lower the 
spindle until contact again occurs, and then to fix the 
working position midway between these two extremes. 
The construction, therefore, is such that no damage is done 
to the turbine should the revolving parts come in contact 
with the fixed ones. The blades on the case are usually 
made of gunmetal, and are cast in sections. The blades are 
then filed up by hand, but with the castings we saw very 
little filing was needed. 

Another interesting feature in the machine work on these 
turbines was that of forming the expanding nozzles in the 
diaphragms between the different stages. The sizes of these 
nozzles increases naturally in each stage owing to the 
expansion of steam on ite way through the turbine. The 
general process may be briefly described as that of drilling 
first an inclined hole through the diaphragm, and then 
riming out the one end of this round hole into an oval 
section. In this way the size of the orifice is gradually 
increased, allowing the steam to expand as is required by the 
principle adopted in the Curtis turbine. These orifices are so 
constructed that at no part of their length is there any sudden 
change in section likely to cause eddying in the steam passing 
through. In order to secure absolute truth in the revolving 
parte of each turbine, the surfaces to which the bucket 
rings are attached have a final cut taken off them after the 
cast-stee] hubs have been actually mounted on the shaft. 
A special lathe is used for this purpose. It can be seen in 
the background at the right-hand side of Fig. 4, which 


greatly interested in some alternators which were going 
through the shops, and which are to be driven by these 
turbines. In these the armatures were fixed and the field- 
magnet systems revolved. In Fig. 5 we show a view of a 
six-pole field for a three-phase alternator. The whole of 
the iron circuits in this field are laminated. The steel 


Fia. 5.—Revolving Field Magnet of Alternator for coupling to Curtis Turbine. 


laminations forming the radial poles and pole-shoes are 
built up and riveted together. They are then secured by 
long wedges into dovetailed recesses in the laminated yoke 
plates, which are clamped up on the shaft. The field coils 
are usually of copper strip wound edgewise, with insula- 
tion between adjacent turns. In order to resist the 
centrifugal strains on this, special phosphor - bronze 
stirrups are placed round the ends of the coils where 
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Fic 6. —The Engine Room at the Rugby Power House, showing 750-kw. Curtis Turbine. 


shows a view of the main shops in which the turbines are 
constructed. The other mechanical details are equally 
worthy of special notice, but several of these are described 
in our previous article referred to above. With the newer 
types of turbines it is frequently arranged that they shall 
stand directly on the condenser casing, as is shown in 
Fig. 1. This brings the condenser very close to its work, 
and prevents logs of vaçyam due to leaky connecting pipes, 


the same are not supported by the projecting pole- 
pieces. These phosphor-bronze stirrups, of which there are 
two at either end of each coil, are also drawn down by 
wedges passing through the end plates of the yoke. Between 
adjacent field-magnet coils three or more wedge-shaped cast- 
ings are secured, in order to keep these coils rigidly clamped 
up. On the outer edge of each of these clamps an inclined 
vane ie constructed, which hag the following object. As 


J 


THE ELECTRICAL ENGINEER, MAY 19, 1905 


693 


— ve Mmm ii iL. AA di 


the field-magnet systems revolve, these vanes are 20 inclined 
as to force air downwards and out of the bottom of the 
alternator casing. This secures a downward draught, and 
prevents steam or heat from the turbine passing up into 
the alternator. After the field-magnet system has been 
assembled, it is run for a short time at about 25 per cent. 
‘over normal speed, in order that all the parts may take up 
their final positions before any attempt is made to accurately 
‘balance the system. This balancing not only of the field- 
magnet system, but also of the revolving turbine parts, is 
naturally earried out by a series of trials run while the 
balance weights are being added. 

The Curtis turbine was first developed by the General 
Electric Company in America, and the aggregate output of 
the contracts secured during the first three years was about 
600,000 h.p. The British Thomson-Houston Company, 
while drawing on the experience of the American company, 
have also taken ateps to improve the turbine when manu- 
facturing it at Rugby. They have secured orders sggre- 
gating about 32,000 h.p. for turbines, which are either in 
course of construction or actually installed. Those at work 
are scattered throughout the United Kingdom in various 
electric light and power distribution stations. The general 
impression left by our inspection last week was that the 
Curtis turbine would, by reason of its construction, have a 
longer life and stand rougher treatment than s reciprocating 
engine of the same output. 


NOTES ON THE THEORY AND TESTING OF THE 
POLYPHASE INDUCTION MOTOR. 
BY W. ROGERS. 
(Concluded from page 666.) 


Before an induction motor leaves the shops, to ensure 
satisfactory working, it is submitted to an exhaustive series 
of testa. For the purpose of detecting defects in the 
magnetic circuit due to faulty design, or mechanical causes, 
saturation tests are required with the motor running light, 
and also with the rotor locked, and to obtain an insight 
into the true performance of a motor it is necessary to 
know (1) magnetising current at normal voltage; (2) no- 
load loss; (3) inductive poen of the volts—a speed 
curve will also be required. The magnetising current and 
no-load loss are obtained by running the motor light at 
voltages varying from 5 to 125 per cent. of the normal 
voltage and taking readings of watts, amperes, and volta. 
If these results are plotted, having the watts and amperes 
as ordinates and the volts as abscisse, the resultant curves 
will represent the ranning saturation. The inductive com- 
pue of the volts from which is deduced the inductive 
eakage, is obtained from data given by the locked satura- 
tion curves. These curves are obtained by locking the 
rotor and applying varying voltages upto 150 per cent. of the 
normal volta, readings being taken of volts, amperes, kilo- 
watts, and torque. These results when plotted give the 
required curves. The speed curve is obtained by ranning 
the motor on a brake load varying from quarter load to 
50 per cent. overload at normal voltage, which is kept 
‘constant, readings of volts, amperes, watts, speed, and 
torque being taken. If the values of amperes and speeds 
bə plotted, using the amperes as abscisss, the result is a 
speed curve for different values of load. From the data 
given by these three tests, it is possible to separate the 
different losses occurring in the motor, and draw up 
complete curves showing its performance. 

When taking the speed curve of large motors it is not 
‘always possible to obtain accurate wattmeter readings of 
the motor input, the apparent watts (amperes x volte) being 
‘only measured. As it is necessary to know the power 
factor, in cases where it cannot be obtained from the value 
‘of true watts apparent watts, it must be calculated from 
the total iron loss in the following manner. It is first 
necessary to find the value of the inductive component of 
the volts per ampere of current input (taken from the 
‘speed curve), and this may be calculated from the informa- 
tion given by the locked saturation curves. If any current 


‘C be taken on the ampere curve, and also its corresponding 
value of V volte, then the apparent kilowatts =C x V 


factor is usually expressed as a percentage. 


+1,000. Note the real kilowatts taken off the kilowatts 
curve for the same value of V volts, then the inductive 
kilowatts 

= apparent KRW. — reat KW.?; 


eer 
also inductive volta= apparent KW.? real KW.?+-0. 


. Inductive volte per ampere | 
= apparent KW. — real KW. Ci. 


Then the total value of inductive volte for any particular 
value of current input, I, is given by 


EN EN xL 


The inductive leakage expressed as a percentagó 
| 
A apparent K W. — real KW. 
— — — I 
normal voltage 

and the value of this quantity in any particular case 
represents one part of the iron loss. From the running 
saturation curve read off the current C! at normal voltage 
which representa the magnetising current, then this current 
exp as a percentage of the value of current input 


1-F x 100. 


As the total iron loss expressed as a 5 
= inductive leakage + 7; magnetising current, then the 
total 7/ inductive loss 


( Japparent KW.? -real KW? | 1 


aa + (& 100) 
1 


normal voltage 


For the purpose of illustration, suppose the value of this 
quantity «28:3 par cent., then the power factor for the 
aame value of current input, I, may be easily obtained. 
Now the power factor is the ratio of the real kilowatts to 
the apparent kilowatts, and when there is an inductive loss 
this ratio is always less than unity. The power factor is 
found from the right angle relation in a triangle whose 
three sides are expressed in percentage values, as the power 
In a right- 
angled triangle the base will represent the power factor, 
and the vertical side will represent the total purge 
inductive loss, which in this case - 58 3 per cent., and 

represente the percentage value of the wattless component. 


In this case we have power factor= 4/100? — 38 31 = 
92:5 per cent. 

Having obtained the power factor the other quantities 
may be easily calculated. The apparent horse power= 


. ; also real horse-power = apparent horse- 


power x power factor; real watts = real horse-power x 746. 

At this point it will be necessary to know the copper loss 
in the primary winding, but before this can be calculated 
the primary resistance must be obtained. The formula for 
calculating the watts lost in a two-phase or three-phase 


winding = 925 and the acouracy of this formula may be 


proved as follows: 


Considering, first, a two-phase winding, let C = total 


current, then E = current in each phase. 


Watts lost in each phase = (Sy x R-Ux R. 


*. Watts lost in both phases 2 ot. 
With a three-phase winding, if C= total current, then 


A = current in each phase, and 


Watts lost in each phase = (= l R.A T: 
zs Total loss in the three phases = 3 `- x ) -2E 
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In each case R represents the mean value of the primary 
1 2 
resistance, which DM in a three-phase winding, 
where 71, 7?, and 7? = resistances of each phase. 

To allow for the increase in resistance due to heating, it 
is usual to add on 10 per cent. to the C?R loss in the 
primary winding. The other loss to be taken into account 
is the “no load loss, which is taken at normal voltage 
from the watts curve of the running saturation. 

Total losses are therefore = primary copper loss + 10 per 
cent. + no-load loss. Then real watts = real horse-power 

x 746 — total losses. | 

This quantity “will be further reduced owing to the slip“ 
of the motor. We have motor aynchronous speed = alter- 
nations - number of poles. Also slip = synchronous speed 
— motor speed. If the synchronous speed be taken as 
100 per cent., then percentage slip 


. synchronous speed — motor epeed 
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Patt output motor speed 
' real watts — losses synchronous speed 
„ Synchronous speed — slip 


synchronous speed 


Now 


motor speed 


—— — — — — 


x: 1 4 » li VON 
OU am synchronous speed 
. Watts output = real watts - losses x 100 - % slip. 
Brake horse-power = watts output + 746. 


Apparent efficiency = brake horsepower + apparent horse- 
power. 


Real efficiency = brake horse-power + real horse-power. 


brake horse-power brake horse-power x 5,252 
speed x 00019 speed 


Also brake horse-power = speed x torque x 00019. 


x 100. 


Torque = 


Having worked out the quantities mentioned above, if 
the values of real and apparent efficiency, horse-power, 
power factor, and speeds be plotted as ordinates, with the 
corresponding values of torque as abscisee, the resultant 
curves will show the actual performance of the motor. 

It is possible to find the efficiency direct from the speed- 
torque curve in the following manner: If the torque is 
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measured at lft. radius, note the speed for any particular 
value of torque. Then 

Horse-power developed = torque x speed + 5,252, or 

Power in watts = torque x speed + 7:04 ; also 

True power expended = power developed in watts + iron, 
copper, and friction losses. 


| 9 

A | | 

0 50 250 
Fia. 6. 


The starting torque of an induction motor may be 
varied, and in practice is generally between one and a 
half and three times the full-load torque. The value of the 
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starting torque may be found by reading off the locked 
saturation curve the no-load torque at normal voltage ; 
also read off the power curves the value of torque at the 
full-load point on the brake horse-power curve. Then 
no-load torque full- load torque represents the value of 
the starting torque as compared with the full-load torque. 
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The valne of the slip at full load, expressed as a per- 
centage of the synchronous speed, is found by reading off 
the motor speed curve (on the power curve) the drop in 
speed below synchronous speed at the full-load point. This 
drop in speed represents the slip of the motor. Then 
percentage slip = slip + synchronous speed x 100. 

Through the kindness of the British Westinghouse 
Company, I am able to show three typical per- 
formance curves (Figs. 5, 6, and 7) of different 
sizes of three-phase motors having wound rotors. This 
type of motor is designed for variable speeds, and is 
essentially suitable for use when loads have to be carried 
at reduced speeds, such as with hoist and elevator work. 
The variable-speed characteristics are obtained by intro- 
ducing a variable resistance into the secondary circuit,” the 
slip or drop in speed being directly proportional to the 
resistance of the rotor circuit. For a given current the 
torque and power taken from the supply circuit are 
independent of the speed, and the loss at & reduced speed 
is proportional to the reduction in speed. When speed 
variation in an induction motor is obtained by varying the 
primary voltage, the C? R loss occurs in the rotor circuit 
itself. In this case a large reduction in speed will result 
in a high copper loss. When speed variation is obtained 


by inserting & variable resistanoe in the rotor circuit, as 
in the type of motor under consideration, a large part of 
the secondary loss” is dissipated in the external resist- 
ance. This type of motor is, therefore, sdmirably adapted 
for handling loads at reduced speeds for long periods of 
time. Its power factor is independent of the speed, and 
is constant for any given torque. It has the advantage 
of a heavy starting torque with a minimum current, and 
runs with small slip when ap to speed and with constant 
torque; the efficiency varies with the speed. In Fig. 8 is 
shown a photograph representing this type of motor 
operating a mine hoist. The compact appearance of 
this “hoist is a good illustration of but one of the many 
advantages of electrical working in colliery plants. 

A characteristic of the induction motor which is regarded 
asa great disadvantage when compared with the charac- 
teristics of the synchronous motor, is the fact that the 
current taken by it is always a lagging current, but with 
induction motors of larger size this out-of-phase current is 
small, and may be considered constant for different values 
of load. The synchronous motor also takes an out-of-phase 
current which may be either lagging or leading, depending 
upon the field excitation of the motor, and as this out-of- 
phase current is constantly varying it bae a very disturbing 
effect on the supply system. As the lagging current taken 


by an induction motor is almost constant, the disturbing 
effects it has on the system are much less. Another great 
advantage which the induction type has over the 
synchronous motor is its satisfactory performance in cases 
of emergency, such as momentary interruption of the 
supply circuit or temporary overloads. For these reasons, 
and also for the simplicity and reliability of its operation. 
the induction motor has taken a leading place in connection 
with power-transmission plants. 

In conclusion, the writer’s thanks are due to the British 
Westinghouse Company for their kindness in supplying 
bim ms the curves and photograph illustrating this 
article. 


DENNY AND JOHNSON’S TORSION METER. 


We are indebted to Messrs. Kelvin and James White, 
Limited, of Glasgow and London, for some interesting 
particulars of a new form of torsion indicator recently 
introduced by them, and by means of which the torsion 
of a revolving shaft may be easily ascertained, thus 
enabling the horse-power transmitted to be accurately 
calculated. Having regard to the increasing use of turbines 


for marine work, the advent of this instrument is certainly 
opportune. It is the joint patent, we understand, of Mr. 
Archibald Denny and Mr. Charles Henry Johnson, the 
last-mentioned gentleman being an electrical engineer with 
Messrs. William Denny and Bros. 

The accompanying diagram (Fig. 1) shows the general 
arrangement of the apparatus as applid to turbine-driven 
shafting. On the shaft the torsion of which it is desired 
to measure are fixed at a suitable distance apart two light 
gunmetal wheele, A and B. On each wheel is mounted, as 
shown, & permanent magnet, the projecting pole of which 
is made V-shaped in order to produce a dense and definite 
magnetic field at the point. Underneath the magnets, and 
set concentrically with the wheels and shaft, are fixed two 
inductors, A and B, each of which consists of a quadrant- 
shaped piece of soft iron carried on a gunmetal stand pro- 
vided with suitable levelling screws. On each piece of iron 
are mounted a number of separate but similar windings of 
insulated wire, there being a certain suitable number of 
windings per unit of circumferential length of the iron. 
There is in conjunction with the inductors a recording box, 
in which are mounted two series, A and B, of contact 
studs, around which are fixed ecales. In connection with 
the series of studs two contact arms, A and B, are 
arranged, by means of which electrical connection may 
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be made at will between any desired stud of a series 
and its contact arm. There is in series A a stud for 
every separate winding in the inductor A, and in series 
B a stud for every separate winding in the inductor B, each 
stud being connected to its particular winding by means of 
a separate wire, all of which are contained in the multiple 
cables, A and B. The remaining ends or returns of the 
windings on the inductors A and B respectively, are all 
connected by means of two common wires to the contact 
arms A and B respectively. Included in each of these two 


TELEPHONE RECEIVER 
FIG. 1. 


circuits is a variable resistance (by means of which the 
strength of the current flowing in the circuit may be 
adjusted as desired) and one winding of a differentially- 
wound telephone receiver. The scale A is divided into 
five equal parte, there being six separate windings in 
the inductor A, and thus six studs in the series A; 
the length of the scale thus represents the circum- 
ferential length occupied by all the windings on 
the inductor, each subdivision representing the dis- 
tance between neighbouring windings, which is usually 


O:2in. The scale B is divided into 13 equal parts, there 
being 14 separate windings on the inductor B, and thus 
14 studs in theseries B. The length of the scale, as before, 
represents the circumferential length occupied by all the 
windings in the inductor, the distance between neighbour- 
ing windings being represented by one division of the 
scale. The usual distance between neighbouring windings 
in inductor B is 0-02in. The steel in connection with the 
inductor at the turbine end of the shaft is set so that the 
magnet fixed to it is exactly above one or other of the two 
end windings in the inductor; the correct end winding to 


set the magnet to being that one from which the magnet 
will travel towards the other end winding when tbe shaft 
rotates. The wheel in connection with the other inductor 
is also set so that its magnet is exactly above one of the 
two end windings in the inductor, the correct end windiog 
to set the magnet to in this case being that one from which 
the magnet will travel in the opposite direction of the other 
end winding when the shaft rotates. To facilitate the 
accurate and easy setting of the magnets above their 
respective windinge, lines are cut in the tops of tke 
inductors exactly above the end windings, and tte 
magnets are set to these lines. When the shaft rotates 
without transmitting power, a current of electricity is 
induced in the end or zero winding of each inductor, the 
contact arms being first placed in contact with the end or 
zero stud in each series. These two separate currents each 
traverse their respective circuite, passing in each case from 
the inductor winding, in which they are induced, to the 
respective zero stude, to which these windings are con- 
nected, thence by way of the respective contact arms, 
resistances, and telephone receiver windings back to the 
inductors again. The connections to the receiver windings 
are so arranged that the effects of the two separate currents 
flowing therein are in opposition, and thus neutralise each 
other’s effect on the receiver when the strengths of the two 
currents flowing are exactly equal at the same instant. By 
means of the variable resistances in each of the circuits the 
currents are made equal in strength, and then so long as 
the shaft transmits no power, and is thus subject to no 
torsion, no sound will be heard on listening at the 
receiver, since the currents induced in the zero 
windings of the inductors have been equalised and 
are both induced at exactly the same instant. When 
transmitting power the shaft is subject to a certain torsion 
or twist, which causes the zero winding of the inductor 
next the turbine or engine to be excited in advance of the 
other by the amount of the torsion of the shaft. A loud 
ticking sound wil then be heard in the receiver, as the 
currents no longer neutralise each other. Contact arm B 
is then shifted from stud to stud until the position of greatest 
silence in the receiver is once more obtained. When this posi- 
tion is found, the reading on the scale B opposite the contact 
arm represents the cireumferential measurement of the angle 
of torsion of the shaft at the radius of the inductor windinge, 
A current equal in strength at the same instant to that 
induced in the zero winding of inductor A is now being 
induced in that winding of indactor B which is in connec- 
tion with the contact arm B. The scale reading this 


represents the displacement of one magnet with regard to 
the other due to the torsion of the shaft. In the event of the 
torsion being found:to be too great to be measured on 
scale B alone, contact arm A is shifted from stud to stud 
until a reading can be obtained on scale B, the torsion 
reading being equal to the sum of the readings on scales 
A and B. The reading corresponding to any large displace- 
ment of one magnet relatively to the other, is thus easily 
obtained by the combined use of the scales A and B. 

These instruments were designed and made because, 
unlike the reciprocating engine, it is impossible to obtain 
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the power by means of indicator diagrams in the case of a 
turbine, and Messrs. William Denny and Bros. foresaw 
that if success in speed prediction was to be attained in 
turbines, some means must be devised for ascertaining 
accurately the power developed and transmitted from the 
turbine. They have now been tested exhaustively on no 
leas than 11 of the turbine steamers built by that firm, 
and have proved entirely satisfactory, an average accuracy 
of 99 per cent. in the readings taken being easily obtained. 
The recording box is usually placed in a quiet cabin, as 
while the sound in the telephone is quite definite for fine 
adjustments, it is desirable to have as little extraneous 
noise as possible. A recording machine with a atrip of 
paper may be fitted in this cabin, with a pen for recording 
the revolutions of each engine by means of electric con- 
tacts, and a further pen connected from the watch of the 
observer on the bridge who is taking the time on the 
mile, while a third pen marks half seconds from a standard 
clock. By means of these the observer in the cabin is 
advised when the ship is on the mile and makes his observa- 
tions of power quite independently of any advice from the 
engine-room, the revolutions being recorded at the same 
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time. It is thus practicable to report the result of a run 
1 and power within a few minutes of being oom- 
pleted. 

Oar illustration (Fig. 2) shows the two conductors of a 
rather different form of torsion meter. In this instrument 
inductor A consists of a thin soft iron core wound with 
insulated wire and mounted on a suitable base. Inductor B 
consiste of a similar core and winding on a slider mounted 
on a quadrant-shaped guide in such a manner that by 
turning a handwheel the slider carrying the core may be 
moved backward or forward along the gnide. A telephone 
receiver is arranged in circuit with the inductors as shown, 
and each inductor is set beneath a wheel (not shown) 
carrying a magnet, as in the case of the previously 
described instrument. To take a reading, the handwheel 
is moved backward or forward as required until silence is 
obtained in the receiver. The amount of this adjustment 
is then noted, and represents the amount of torsion of the 
shaft. "This form of torsion meter is specially suitable for 
very low rates of revolution, and can be easily arranged to 
measure the torsion of shafting driven by ordinary recipro- 
cating engines. As the torsion of this class of shafting is 
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variable during a revolution (due to the uneven turning 
moments of steam-engines), six magnets are employed on 
each wheel instead of one, and these are spaced equidistant 
about the circumference of the wheels, and are 

each in a different parallel plane. The inductors are as 
shown in Fig. 2, except that there are six separate wind- 
ings mounted on each inductor base, the six windings on 
each inductor being arranged in line with the shaft and in 
the same planes as the magnets carried by the wheels. 
A switch is arranged by means of which any desired 
pair of windings on the two inductors may be connected 
in circuit with the receiver at a time, and, as in the 
previous case, reaistances are provided for adjusting the 
strength of the induced currente. By these means the 
torsion at six different points of the circumference can be 
easily and rapidly measured consecutively, and from these 
readings the mean torsion during a revolution is obtained 
for any constant condition of trial lasting for a short period. 


Fic. 4. 


An experiment was made with this instrument in the case 
of a reciprocating engine, whose turning moment was known 
to be far from regular, and it was found that with six 
magnets placed equally round the wheel the greatest 
possible error did not exceed 4 per oent., and by working 
out a polar diagram of torque and arranging the magnets 
suitably round the wheel the error involved did not exosed 
1 per cent. We need not point out that for laboratory or 
factory work, in addition to marine work, these instrumeats 
should prove extremely valuable. 

The further illustrations herewith are from photographs 
of a set of the first-mentioned type of instrumenta for 
turbine work taken on a turbine steamer. Fig. 5 shows 
the disc fixed at one end of the centre shaft. The disc fixed 
at the other end of this shaft, and to the remaining shafts, 
is exactly similar. Fig. 4 shows the recording box. The 
atuds opposite which the letter Z is marked on the scales 
are for the purpose of testing the accuracy of the zero of 
the inductors. 

From the foregoing description of the D. and J.” patent 
torsion meters, it will be seen that one of the 5 
features of all the instrumenta ‘is the total absence of a 
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rubbing contacts. The fact that they have no rubbing 
contacts and are thus subject to no wear and tear, coupled 
with the fact that they generate their own current and 
require absolutely no attention when notin use, make them 
very suitable for fixing permanently on board ship, thus 
allowing of a daily reading of the power being taken, which 
would permit of anything causing loss of efficiency to be 
at once detected. We understand that Messrs. Wm. 
Denny and Bros. attacked tbis problem some 10 or 15 
years ago in connection with factory shafting, but without 
practical success. With the advent of turbines, however, 
they determined that a proper solution must be found. 
The instruments described in the foregoing are the result, 
and Messrs. Denny speak highly of the originality and 
perseverance of Mr. Johnson in carrying this work to a 
successful conclusion. 


THE KEY ENGINEERING COMPANY’S EXHIBITION. 


A week or so ago we had an opportunity of inspecting 
an interesting exhibition with practical demonstrations 
organised by the Key Engineering Company in their 
showrooms at 38, Deansgate, Manchester. The apparatus 
on view covered a wide range of subjects, including a 
Thornycroft four-ton steam wagon, and coming down to 
such small details as primary batteries. We do not now 


Fig. 1,—The Ross Patent Self-Lowering Trolley Arm in Running position. 


propose to review the whole of the apparatus which was 
then open to inspection, but merely to refer to one or two 
points which struck us as being of special interest. Amongst 
these was the Ross self-lowering trolley arm, which had 
additional interest at the time from the fatal accident which 
had occurred a few days before near Wigan. With this 
trolley arm the feature is that if the trolley comes off the 
the wire, it does not remain up in a position which will 
cause it to engage in the overhead construction. When 
this is the case it comes to be a question of mechanical 
strength as to whether the overhead wires will pull the 
trolley off the car, causing mechanical damage to the 
passengers, or whether it will pull down the overhead wire, 
causing electric shocks as well as mechanical. With the 
trolley arm in question this is prevented by a simple 
mechanism which ensures the arm coming down to a 
normal level if it comes off the wire. The details by which 
this is secured will be gathered from the accompanying 
illustrations, which show the mechanical construction of this 
trolley arm. Fig. 1 shows the running position. It will be 
seen that trolley arm, B, which carries the trolley pole, is 
pivoted on the pip, C, and carries at one end an adjustable 
stud, a. The trolley head, A, which carries the pole is 
mounted on ball bearings and turns freely round the 
standard. E is a rocking lever pivoted at 9, at one end 
of which is fitted adjustable wedge, G. F shows the cross- 
head through which the pull of the spring is applied to 
the trolley pole. D is a movable support for pin, C, 
which latter is free to move in the slot shown. The 
instant the trolley pole leaves the wire the stud, a, strikes 


against the rocking lever, E, causing the point b to move 
up and force D out of position at d, which causes it to fall, 
and with it the trolley pole. This condition of affairs is 
now seen in Fig. 2, which shows the trolley pole locked 
clear of the wire until reset. To reset the trolley, the rope 
is pulled down, the trolley arm now moves about point e, 
and support D is lifted again into position. The rocking 
lever, E falls bock to the normal position, and tbe trolley 
pole is free to move on pin, C, and round the standard, as 
before. Ano ber good feature in the device is that the 
arm is also locked in a radial direction so that it cannot 
swing round and cause damage in that way. The device is 
one which extended trial should bring into general use. 
Mr. L. Andrews had a good number of his reverse-current 
circuit breakers on view at this exhibition, and, as usual, 
he managed to show us one or two new poiats in the con- 
atruction of the same. One of these raised the question 
that, although reverse-current circuit breakers are used in 
a large number of direct-current stations in the country, it 
is apparently not generally recognised that the majority 
of the devices in use are liable to fail to isolate a 
faulty generator should the fault be equivalent to a 
direct short-circuit across the brushes. The usual 
method of testing a reverse-current circuit breaker 
is to shut the ateam off the engine, or to open the field 
of the generator. Under these conditions almost any 
reverse-current device will be quite satisfactory on direct- 
current circuite, as the normal pressure is then maintained 
acrose the potential winding on the cut-out, and the current 
in the series winding is not excessive. Should the brushes 
of & direot-current generator running in parallel with others 
be accidentally short-circuited, as is obviously always liable 


Fia. 2. — The Ross Trolley, Locked. 


to happen, the conditions are very mush more severe, as, 
in the first place, the potential across the bus bars is liable 
to fall almost to zero, and, in the second place, an enormous 
reverse current will flow through the series winding, and 
then will tend to entirely overpower the polarity effect of 
the combined series and shunt windings, upon which the 
action of the reverse device is dependent. Attempts have 
been made in the past to compensate for this defect, of the 
series current predominating over the potential current, by 
using a much stronger potential effect than is required to 
give a satisfactory reverse. This, however, introduces 
another difficulty, inasmuch as at normal pressure the 
potential current tends to overcome the series current. 
Several designers have dealt with the difficulty by using 
permanent msgneteinstead of magnetsenergised by a potential 
winding. Quite a satisfactory relay can undoubtedly be made 
in this way, but the fact remains that to operate direct- 
current devices by means of relays involves introducing 
unnecessary complications and elements of risk. Although 
the relay may operate satisfactorily, the circuit breaker may 
not be tripped, in the first place, owing to the contacts of 
the relay being dirty, and, in the second place, it must be 
remembered that the carrent in the tripping coil is often 
dependent upon the ’bus-bar pressure, and, consequently, if 
the pressure falls from much below normal, it may 
insufficient to trip the circuit breaker. The direct-acting 
circuit breaker has, therefore, the advantage, in the first 
place, of greater simplicity, and, in the second place, the 
heavy current in the series coils assists the current in the 
potential coil by actively tripping the circuit breaker. j 
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In the device illustrated in the sectional sketch (Fig. 3) 
the series and potential windings are so arranged as to 
entirely prevent the effect of the current in the one winding 
predominating over the curreat in the other. In this con- 
struction it is possible to work with the core in the shunt 
winding highly saturated, and, consequently, if the pressure 


Fic. 3.—Tripping Electromagnets of Andrews’ Combined Reverse-Current 
: and Over-load Circuit Breaker. 


across the shunt winding drops to something approaching 
zero, there is still sufficient magnetic force left to cause the 
device to operate satisfactorily on heavy reverse currente. 
The characteristic curves A and B (Fig. 4) show the 


variations in the pull of the tripping core with different | at 


generating and motor currents, A with a normal potential 
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and reverse-current device. It will be obvious that if the 
section of the core in the series winding is a presor 
eater than the core in the shunt winding, the latter wi 
ecome saturated before the former, and consequently 
some of the flax induced in the series core will leak back 
through the tripping plunger, thus, with a given excess 
current, causing this to lift and trip the circuit breaker. It 
is usually required, however, that a reverse-current circuit 
breaker shall not be tripped by any amount of forward current, 
and consequently, to ensure this, the core in the shunt wind- 
ing should be of heavier section than that in the series 
in order that the latter may become saturated, and an 
easy path provided for any flux induced in the series core 
to return through the shunt core, thus entirely overcoming 
any tendency to magnetic leakage. To enable the device 
to be used as a reverse-current breaker only, or as a com- 
bined excess current and reverse, the respective cores in 
the shunt and series windings are made of hollow tubes, 
and a solid internal core is provided for fitting into either 
of the hollow cores. Curves A and C (Fig. 4) represent 
the characteristics of the release with the solid core inserted 
in the hollow core of the shunt winding. It will be seen 
that under these conditions there is absolutely no pull on 
the tripping core with any amount of excess current. 
Curve B shows the effect of removing the solid core from 
the shunt winding and inserting it in the series winding. 
It will be seen that as a reverse-current device the 
characteristic is not appreciably altered—that is to say, it 
takes approximately the same reverse current to trip it as 
with a core in the shunt winding. On the excess-current 
side, however, the bebaviour of the device is entirely 
altered. The magnetic current leakage, and consequently 
the pull on the core, increases with the generating current, 
and will, with a given excess current, trip the circuit breaker. 
The slope of this curve may be adjusted as desired by 
varying the position of the core in the series winding. 
Another attraction offered by the Key Engineering 
Company, Limited, to visitors attending their exhibition 
anchester was the opportunity afforded of inspecting 
the laying of a portion of the 34 miles of fibre conduit now 
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Fig. 4, — Performance Curves of Andrews’ Combined Reverse-Current and Over-1oad Circuit Breaker. The dotted curves are the core set to act as 


pping. 


with reverse current only. The full curves show action with core set for combined reverse and over-load tri 


of 100 volts across the shunt winding, and B with a being installed by the Manchester Corporation. The 
potential of only 14 volts across this winding. It will be | accompanying photograph (Fig. 5) was taken during the 
seen that even with a drop of potential of 85 per oent. | process of laying a 60-way zin. duct in Portland-atreet. 
the reverse current required to operate the cat out is not | The conduits are laid in a trench 3ft. din. wide and 9ft. 6in. 
very much greater than with a normal potential. deep. A bed of ooarse concrete din. thick was laid at the 

An interesting feature of this device is that it may, with | bottom of the trench, this being topped by a covering of 
a slight alteration, be used as a combined excess-current | fine sand concrete. The conduits were arranged in 10 
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layers of six ways per layer. They were accurately spaced 
by means of comb-shaped wooden templets, placed at 
intervals along the trench, the space allowed between 
each way being ljin. The space between the ways was 
filled by the fine sand conorete, and sbout lin. of this 
eonorete was used between the respective layers. The 
conduit consiste of tubes about 5ft. long, the ends of 
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Fic 8. —Laying Fibre Conduits in Portland Street, Manchester. 


each tube being tooled to make accurate socket and spigot 
joints; by this means perfect alignment and an absolutely 
watertight joint are secured. As a further precaution 
each joint is bound round with a piece of aticky tape, about 
1jin. wide. That no time has been lost in executing this 
work, and that the public are consequently put to the 
minimum of inconvenience, is evident from the followin 

figures: at 6.30 a.m. on Saturday, May 6, the work o 


constitutes one of the most vee examples of conduit 
work that hae yet been carried out in this country, and it 
is interesting to note that the cost of the work is not greater 
chan if a high-class earthenware conduit had been used. 

The firm had also on view a new form of arc lamp from 
which exceptional results are claimed. It is an improve- 
ment on a type of lamp with which they have been experi- 
menting for some tinre. In it two inclined carbons are 
used, together with a magnetic arrangement for blowing 
the arc downwards. The lamp uses pure carbon, and hence 
gives an intensely white light. With the example wo saw 
at work the current was 11 amperes at 85 volts, and the 
firm claim to obtain no less than 3 c.p. for every watt 
expended. The fact that the craters are fully exposed 
accounte for this good result. The mechanism for con- 
trolling the inclined carbons has been perfected, and it is 
hoped shortly to put this lamp on the market, where it 
should find a great demand for street-lighting purposes. 

Among the other interesting exhibits was a Reavell 
electrically-driven sir process which was at work supply- 
ing air to a number of oompressed- air tools. The Harris- 
Anderson system of patent feed purifiers was also exhibited, 
and experiments were being conducted as required to oon- 
vince those present of the efficacy of the zystem. We 
described this method of feed -water purifying in connection 
with the new station at West Ham. It has been intro- 
duced, amongst other places, at the Glasgow Corporation 
tramway station, where it has given great satisfaction. The 
plant there is capable of dealing with 22,000 gallons of 
water per hour. A recent report from the city analyst 
concludes, after examination of samples of treated water, as 
follows: (1) The analysis shows that there is no oil what- 
ever of any kind present in the water; (2) the analysis 
shows practically the total absence of any scale-forming or 
crust-forming matter; (3) the analysis shows that the total 
alkalinity of the water 1s equivalent to 2:22 grains of car- 
bonate of soda per gallon, which is exceedingly small, and 
the presence of which is desirable rather than otherwise; 
(4) the analysis shows that this water is m suitable 
for boiler feed purposes, and in that respect could hardly 
be surpassed. 

The Delafon Syndicate, Limited, had on exhibition a 
number of primary batteries, which the Key Engineering 
Company are agents for in this country. These include 
forms which are much like those which have become 
standard articles, but we are informed that the Delafon 
Company have perfected the construction and used auch 
materials as to get results which are remarkable. For 
instance, a large demand has arisen for the use of dry cells 
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Fie, 6. —Life Test of Delafon Battery (R) against two of another make. "The dotted portions of the curves show period of recuperation and 
E. A. F. on open circuit. The cells were all discharged through resistances of 6 ohms. 


opening 65 yards of street was commenced, and by 9 a.m. 
the fol suba Monday morning the whole work was com. 
pleted, including the filling-in of the trench, and this with- 
out any night work. The actual laying of the conduits 
was commenced at 6.50 on Sunday morning and by 8 30 
on Sunday evening the whole of the 65 yards of 60-way 
duct was completed. In this section 130 tons of concrete 
were used and 3,900 yards of 3in. duct. This undoubtedly 


for the pe coils on motorcars. The Delafon dry cell 
is specially adapted for this purpose in consequence of its 
low internal resistance. The curves which we give here- 
with are from results taken by an expert at the Manchester 
School of Technology on this type of battery, which is 
represented by curve R. The curves M and N are for cella 
of well-known make, which are looked upon as the best in 
the market. "The reason for testing two of these was that 
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a cell could not be obtained of the same total weight as the 
one marked R of the Delafon Syndicate. The two batteries 
M and N were, therefore, selected so that their mean 
weight was the same as that of R. The actual weights 
were as follows: M, glb. 120z.; R, 7lb. loz ; N, 5lb. 4oz. 
The over-all dimensions were respectively: M, 4,,in. by 
4 yin. by 81in; R, 7 Gin. by 4 92in. by 3 74in.; N, 5, in. 
by 3,,in. by 73in. The data considered were: (1) the 
E M. F of each cell on open circuit ; (2) the internal resist- 
ance; (3) the behaviour of cell when delivering current ; 
(4) the life test when working on a constant circuit; (5) 
internal condition of elements after the life test. The 
E M.F.'s of the three cells before the circuite were closed 
were respectively: M, 1:55; R, 153; N, 154. On 
momentary short-circuit the cells gave respectively : M, 13 
amperes; R, 19 amperes; N, 10 amperes. Thus the 
short-circuit current of the Delafon cell is 50 per cent. 
greater than that of M, and nearly 100 per cent. greater 
than that of N. This shows that its internal resistance 
is lower, and that it is able to give a larger current in 
consequence. The measurement of the internal resistance 
of the three cells gave respectively: for M, 0:01 ohm; 
R, 005 ohm ; N, 012 ohm. 

The life tests were then commenced, and the curves 
reproduced herewith obtained. At the end of 65 hours 
the voltages were found to be: M, 112; R, 104; N, 098. 
The cells then had a week-end’s rest. After another 
30 hours’ discharge they were again allowed to recuperate 
until 280 hours had elapsed from the commencement of the 
test, and they were then continuously discharged (except- 
ing the very small intervals needed to open the circuits to 
determine the internal resistances), till cell R had reached 
a potential difference of 05 volt. On the above assump- 
tions as to the life limits, the following usefal life in hours 
was obtained for the three cells: M, 1,050; R, 780; 
N, 420. The useful life in hours per pound weight gives a 
more accurate comparison, and on this basis M will last 
107 hours for each pound, R112, and N 80. This shows 
that the Delafon cell lettered R was superior to either of 
the other two. Some other trials are now proceeding with 
these cells for motorcar work, and results which were 
shown lead us to conclude that they will be exceedingly 
useful in this field. They have the advantage that they 
do not suddenly cease to give a sparking current, as is the 
case with accumulators if discharged too far. 


ENGLISH-MADE EDISON LAMPS. 


At the time of our visit last week to the British-Thomson 
Houston Company's Rugby works to see the Curtis turbine, 
we bad also an opportunity of inspecting the modern lamp 
works in full swing. The making of incandescent lampe 
has always been associated hitherto with experts in glass- 
blowing. We were, therefore, surprised to fiod that in & 
factory turning out lamps to the extent of 30,000 a week 
there was only one glass-blower employed. All the rest of 
the many operations involving glass work were performed 
by automatic machines fed by girls. These machines were 
designed for a great variety of purposes, but in general 
principle they were not unlike. They consisted, as a rule, 
of a revolving frame with a number of clips in which the 
lamps in various stages of manufacture could be held. The 
girl who placed lamps into these clips moved tbe frame 
round by one step each time. This brougbt the wen 
successively opposite one or more blow-pipe flames, whic 
ean performed the operation required. The 
girl bad then only to remove the bulb which had 
been advanced one stage in manufacture and replace 
it by another to be operated upon. In this way 
the bulbs received into the factory passed through a 
variety of proeesses. For inatance, they first have a small 
bole made at the upper end. The next step is to fix to the 
edges of this hole a small glass tube through which the 
Jamp is exhausted. The larger tube at the other end is 
then prepared to receive the mounted filament, which has 
already gone tbrough a number of stages of manufacture. 
The filsment is introduced into the lamp, sealed in, and 
the lamp passes on to the exhausting bencbes in a very 


short space of time. These glass-blowing machines are the 
outeome of years of experimental work, and it would be 
unfair to the company to describe them in detail. It 
suffices to say that they allow of comparatively unskilled 
labour carrying out excellent work in a minimum of 
time. 

The removal of the air from the lamps is done entirely 
by mechanical pumps. The first part of the exhaustion 
process is effected by one pump while tbe e are cold. 
After a certain stage the operation is continued by a second 
pump, which creates a better vacuum. At the same time 
eurrent is switched on to the filament, which renders it 
incandescent. Before the process is commenced, a small 
quantity of a certain chemical is introduced into the tube 
through which the lamp is exhausted. This tube is now 
heated by a blow-pipe, and the substance gives off a gas 
which combines readily with the remaining traces of air 
within the lamp. The operator is able to judge by the 
colour of the light given off by the filament when the 
vacuum is e and she then seals off the tip of 
lamp. The process of mechanical exhaustion with this 
final aid in removing the last traces of air is much more 
rapid than with mercury pumps. We need hardly say that 
it is also much more healthy for the operators. 

As regards the grading of the lamps, the carbon filaments 
are all flashed to a uniform thickness before they are 
mounted. Slight variation in the voltage required is then met 
by varying the length of the filament. The practice adopted 
by the company is to cut the filaments to practically the 
right length for a medium voltage, and then to accurately 
grade the lamps after completion. This is done on the 
photometer. The voltage applied to the lamp under test 
is varied until it gives the required candle-power. The girl 
who feeds the testing lamp-holder socket of the photometer 
bench reads off thie voltage on a scale, the indication of 
which is automatically given by the operator when adjast- 
ing the same to get the correct candle-power. This voltage 
is marked on the lamp, which is then put with others from 
the same batch needing equal voltage to give the rated 
candle-power. Thus, out of one series of lamps, the 
variation may be from, say, 210 volts up to 230 volts by 
steps of five volts. The grading ensures that the nominal 
candle-power will be obtained when the lamp is connected 
to a circuit of the voltage marked on the glass. Both the 
standard lamp and the lamp under test are made to revolve 
while being tried, so as to avoid any error due to the 
angular positions of the filaments with respect to each 
other. 

The details for testing the lamps for mechanical strength 
in those parts most likely to be injured were most interest- 
ing, and we saw quite a number of lamps being discarded 
which otherwise would have vexed consumers by their short 
life. It is in the repairs to these defective lamps that the 
single glass.blower is employed. The net result of the 
introduction of so many automatic processes is that a large 
number of high-class lamps which are well graded as to 
voltage and candle-power can be turned out in a coom- 
paratively small factory four storeys in height. 

At present the ground floor is used for other work, but 
the increase in the demand for lamps will shortly necessitate 
the moving of this to another building. 


LONDON ELECTRIC POWER BILLS. 


Lord Camperdown's Committee to-day threw out the 
Charing Cross and Strand and City of London Electric 
Power Bill. They passed the North Metropolitan Pill, and 
in the Central London case, whilst declining to extend the 
area of supply, allowed the other parts of the Bill to 
proceed. They refused to sanction the clauses relating to 
the linking up of the generating stations and the extension 
of area in the County of London case, but otherwise 
allowed the Bill to proceed. With regard to the far-reach- 
ing proposals of the Administrative County of London 
Company, they asked that the opponents and promoters 
should meet with a view to submitting suggestions for the 
purpose of obviating any hardships which the passing of the 
Bill might inflict on other companier, 
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LIGHTNING. 


The report of the Lightning Research Committee 
organised by the Royal Institute of British Architects 
and the Surveyors’ Institute is a most valuable one from 
several pointe of view. The preface to the report written 
by Sir Oliver Lodge, F. R. S., gives a concise and lucid 
explanation of the two types of discharge which are liable 
to cause damage to buildings. As Sir Oliver Lodge was 
the firat to insist upon the oscillatory character of certain 
lightning discharges causing them to be the most destruc- . 
tive, his preface is a good introduction to the records 
which are given in the report, and which prove his theory 
most conclusively. These records, which are selected from 
a large number in the possession of the committee, are 
published in a form which is to be commended. The 
routine adopted by the committee is to issue to their 
expert observer in a given district schedules on which to fill 
in information as to buildings struck by lightning in the 
district. On these forms twelve different pointe are given 
on which information is desired to enable conclusions to 
be drawn as to the efficacy or otherwise of the protection 
afforded by the system of lightning conductors in the 
buildings struck. The analyses of a number of these 
selected reports show that, even when a reasonably good 
earth connection is provided, the discharge frequently 
leaves the conductor and travels through a high resistance 
path in order to reach metal work in the building which 
affords an alternative path to earth. Even the connection 
of this metal work to the conductor is not always sufficient 
to prevent damage, and it is necessary to have in large 
buildings a number of conductors which are inter- 
connected one with the other, and also connected at several 
points to any large system of metal work in the buildings. 
An example of thie was the St, Pancras Church at Euston, 
which has a lead roof. The lightning conductor from the 
tower was connected with one end of this roof. From the 
damage done by a lightning stroke it was evident that 
violent electrical oscillations were set up in this lead roof, 
which ultimately found their way into the hot-water 
radiator system, and thence into the gas-pipes, which 
were broken The conclusion was in this case that if an 
additional lightning conductor had been connected with 
the other end of the lead roof and the heating system had 
been connected to earth, no damage would have been done. 
Other instances from the report clearly emphasise the 
danger of leaving lead flats or ornamental ironwork 
unconnected to earth. With the evidence obtained from 
these reports the committee have been able to suggest 
amendments to the rules for the erection of lightning 
conductors which were issued by the Lightning Rod 
Conference of 1882. The chief points on which 
modifications should be made may be briefly 
referred to. The provision of a non-oxidisable point 
for lightning conductors is no longer insisted upon. 
Two lightning conductors, one on each side of a 
factory chimney, are recommended instead of one con- 
ductor connected to a ring at the top of the chimney. 
The use of iron is preferred to that of copper, as its higher 
resistance, and especially its higher inductance, tend to 
reduce the surging of current. The use of cinders or coke 
as a conducting medium round the earth-plate is not 
advised, owing to possible electrolytic action. Charcoal, 
or pulverised carbon, is preferred, and may be used in 
connection with a tubular earth connection consisting of 
a perforated steel spike driven into moist ground. This 
earth connection can be kept moist by being connected 
to the rain - water pipes. Above all, stress is laid 
on the efficient connection to earth of all metal work 
within the buildings to be protected, It is intereet- 
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ing here to consider the problem which has to be 
solved by the power. distribution engineer — ie, the 
efficient protection of a large system of metallic conductors, 
which cannot be directly connected to earth without 
destroying the object for which they have been erected. 
A lightning discharge from such a system to earth is the 
more objectionable, because, as a rule, the currents from 
the generators would continue to travel along the path of 
the discharge, which would be rendered more or less con- 
ductive. The different types of lightning arresters and 
systems for the protection of such plants are numerous, 
and their efficacy is unfortunately dependent to a consider- 
able extent on the character of the lightning discharge. 
They may frequently do all that is needed for most 
lightning discharges, and then fail under specially 
severe circumstances. We believe, however, that all the 
ingenuity expended on the subject has not succeeded 
in producing a better system of protection than 
that of a high-resistance leakage path to earth. With 
high-voltage installations this is frequently provided by 
& jet of water passing between the conductors and 
earth. This device prevents by leakage the accumu- 
lation of a high static pressure in the metallic system, and 
hence tends to prevent the condenser type of lightning 
discharge, which is the most dangerous. The loss of 
power in this leakage path may be considerable at extra 
high voltages, but it is more than counterbalanced by the 
security afforded against breakdown. It would be well if 
information as to the working in practice of these various 
systems of lightning protectors could be regularly 
collected and analysed by a committee of electrical 
engineers, proceeding on the same lines as the committee 
above referred to. 


CORRESPONDENCE. 


ERRATUM. 


SIR,—In my answer to No. 776 in last week's issue an 
obvious oversight led to an error in the value of R, which 
should read 

290 a 199 + 100 = 358 approx. 


This alters the value of n to 20 approx.— Yours, wes T 


FORTHCOMING EVENTS. 


SATUBDAY, May 20, 

Rugby Engineering Soociety.—Visit to the Lots-road power 
station at Ohelsea. 

Monpay, May 22. 
Society of Arts.—At 8 p. m., The Uses of Electricity in Mines," 
by Mr. H. W. Ravenshaw. Cantor Lecture (II.). 
TuzspAv, May 23. 
of Arts.—At 8 p.m., ‘The Oape-to-Osiro Railway,” by Sir 
O. H. T. Metcalfe. 
WEDNESDAY, May 24. 
of Arts,—At 8 p.m., '' Modern Lightning Oonductore,” by 
Mr. Killingworth Hedges. 

Institution of Electrical Engineers (Students' Section).— At 
7.30 p. m., annual general meeting, followed by a paper Oa 
E. M. F. Wave Forms," by Messrs. J. B. Sparks and A. Biederman. 

THurspay, May 25. 

Institution of Electrical Engineers.—4At 8 p.m., '' Wireless Tele. 
grapby Messurements, by Messrs. W. Duddell and J. E Taylor, 

Royal Institution, —At 5 p.m., *' Electromsgnetic Waves, by Prof. 
J. A. Fleming. Tyndall Lectures (I.). 

Fripay, May 26. 

Institution of Electrical Engineers,—At 5 p.m., annual general 
meeting. 

Physical Society.—At 3.30 p.m. (National Physical Laboratory, 
Bushy House) the following demonstrations will be given : (1) 
The Specific Heat of Iron at High Temperatures," by Dr. 
Harker ; (2) ‘‘The Measurement of Small Inductances,” by Mr. 
Campbell ; and (5) ‘‘ Two New Optical Benches,” by Mr, Selby. 
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LOCAL SECTIONS: A SUGGESTION. 
BY B. C. H. J. 


Apart from the parent community in London there are 
now six local sections of the Institution of Electrical 
Engineers in the British Isles, and two in our Colonies, 
having a total.of about 2,000 members of all grades. It 
may be of interest to note that the exact figures of the 
British sections’ memberships are as follows: Manchester, 
758; Leeds, 225; Glasgow, 214; Birmingham, 214; 
Newcastle, 200; Dublin, 74. The members of these 
provincial and Colonial sections nominally enjoy all the 
benefits of full membership, and so far as hearing papers 
read and discussed, and partaking in the conversational 
free feed afterwards, this is a fact, for such papers and 
discussions are acknowledged to be at least as useful as 
those provided at the London meetings. 

There is one item, however, in which local sections are 
at a disadvantage, and that is the difficulty of access 
to technical periodicals and books. The London member 
who desires to consult the electrical journals from any 
part of the world can see them at the headquarters 
in Vietoria-street, not to mention the piles of technical 
periodicals on view at the British Museum and the Patent 
Office libraries. The very complete collections of technical 
works at each of these three institutions are also freely 
open to his inspection. The provincial member, even in a 
town possessing a local section, is cut off from these advan- 
tages, and must have recourse to the local public library, 
which usually has a meagre selection of technical periodicals 
and books, more remarkable for being dirty than up-to- 
date. The members residing in the numerous towns 
without local sections are even worse off, by the entire lack 
of papers and discussions, with coffee and “shop dessert. 
Further, they have lees chance of using the electrical 
literature in their public libraries, for a simple and suff- 
ciently obvious reason to those who know the class of 
reading matter provided in public libraries in most towns. 

This dragging in of public library facilities is, however, 
a little beside the mark. The writer wishes to suggest 
that every local section should have local headquarters of 
some description, if only a single room, which should be of 
use primarily as a reference library. Such a library should 
contain all the electrical and some of the principal engi- 
neering periodicals of Great Britain, together with the 
more important ones of other countries. It should also 
have a selection of standard electrical books. As regards 
those other technical works which may be required for 
reference, but which are too specialistic in character to be 
obtained at such a local section library, would it be too 
much to suggest that the ordinary facilities of Mudie's be 
followed, and that it should be possible for a provincial 
member to obtain such books from the Institution library 
by mail, on payment of the necessary postage. Sach an 
arrangement would be of very considerable value to the 
more studious portion of provincial members. 

The writer would further suggest that towns not 
possessing local sections, but with a certain minimum 
number of members (of which there are some very big 
examples, such as Liverpool and Bristol), might be allowed 
a room and attendant for a certain number of evenings a 
week, depending on the number of members domiciled 
there; in which establishment the bill-of-fare would consist 
of fewer standard books and current electrical literature, 
while the arrangement of borrowing books from head- 
quarters would hold good as for looal sections. 

Now, these suggestions may be looked upon with scorn 
by London members, and one can imagine them saying: 
“Let the provincial devils wallow in their disadvantages ; 
what are they to ask for privileges similar to those which 
we ourselves enjoy! And possib!y others may look more 
charitably upon the matter, and will wonder how much 
money the Institution would drop down the grid if such an 
arrangement came into effect. "This view, however, would 
be almost »s short-sighted as the acorn of the thoughtless is 
selfish. Apart from the justice of such an arrangement, the 
welfare of the Institution would be served by the large 
increase of membership that would ensue. 

At present, beyond the more or less empty honour of the 
membership initials on a man's business card, and tbe 
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privilege of receiving Proceedings dealing with pspers read 
three or four months back (of which full details have 
enerally been published in the electrical periodicals of the 
ong- ago), there is little advantage to a provincial member 
in his membership. Anyone can participate in the local 
section meetings, and gather therefrom what crambs of 
wisdom are on tap. Consequently there is not the rush 
there might be to obtain the “ degree” of membership, and 
especially outside of the local section districte. With the 
advantages snggested, not only would the handicap upon 
provincial members be lessened, but a large accession of 
now members would ensue, whose fees would cover the 
cost of the more expensive arrangement. And in those 
towns where the membership was hardly up to the strength 
necessary to allow of a local centre being provided, it may 
be imagined that the existing members would endeavour to 
enlist their brethren outside the fold, in order to total the 
required number of local members. 
be arrangement should benefit everybody concerned, 
and would probably be tbe means of initiating valuable 
combinations of technical societies. In Manchester, for 
instance, there are half a dozen fairly influential engineering 
organisations, each separately and more or less temporarily 
housed, who would fiad it advantageous to become joint 
possessors of a permanent home, in which to pool their 
libraries, Poe and other possessions for common 
benefit. is latter scheme has been in the air for some 
time, but no definite shape bas yet been taken. In other 
towns something similar would doubtless happen, if Man- 
cheater, true to axiom, ‘thinks it to-day.” 

These suggestions are made in the interests of numbers 
of members who would welcome the inauguration of such 
local libraries as a means of reference in time of need, and 
to enable them to keep in touch with current events. 
It is hoped that his idea will not be put up as an Aunt 
Sally to be knocked down, but rather asa target which will 
be used as a base for sticking valuable points into. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Students’ Visit to Leeds. 
(Concluded from page 668.) 
On Wedneeday afternoon the generating station of the 
YORKSHIRE POWER CoMPANY 

at Thornhill was visited. The Curtis turbine bas been 
adopted as the prime mover, one unit of 1,500 kw. being 
already installed, while another set is expected to be 
running in a month's time, The boiler-house calls for no 
mes eomment, and the switchboard is equipped upon 
the well-known B.T.H. remote-control system. The 
lightning arresters are interesting. The line is brought to 
the first of a series of five small brass cylinders separated 
from one another by short gaps, the last cylinder being 
connected to about an 8in. length of 10mm. carbon; two 
more lengths of carbon follow, and then another sories of 
five brass cylinders as before, the ends of all the arresters 
for the separate phases and feeders being connected to the 
common earth-wire. The theory of the arrester is that 
when a sar vam b takes place the fames given off from the 
brass, besides being in themselves badly conducting, are 
cooled by the proximity of a comparatively large amount 
of metal, so that the arc cannot be maintained. Steel 
chimneys have been adopted built up of 30 rings each 5ft. 
high, with an iron ladder outside the atack running right 
to the top. 

| Messrs. JOHN FowLER AND Co.’s Wonks. 
were first on the programme on Thursday. This firm 
build steam-engines for all purposes, making a speciality 
of heavy traction engines. They have also a completely 
equipped electrical department. The shops are all elec- 
ttically-driven, and for this purpose two 300 kw. 200-volt 
direct-current seta have been installed in the power-house. 
his company are one of the few in England which has 
adopted a cast-steel yoke for their multipolar machines. 
The appearance at first is rather striking, as less than half 
the section is required compared with the usual cast-iron 
yoke. Automatic turret latbes have been adopted very 


largely in these shops. As a continual supply of oil floods 
the work, a necessary accessory where these machines are 
used is an oil separator. This consists of a conical pan 
into which the turninge are shovelled, and which is then 
revolved at a high speed so that the oil, by centrifagal 
action, is brought to the widest part of the cone and thrown 
out into an outeide vessel through a alit, so fine that the 
finest needle will not pass through. Other intereatin 
machines seen in action were a vertical boring mill use 
for shaping out oval platea by giving a reciprocating motion 
to the tool, a machine for grinding valve links to any 
curvature by rocking the table holding the work about an 
adjustable centre, and a machine for forging boltheads, 
square or hexagonal, from the round bar. 

. In the afternoon the works of 


Messrs. GRAHAM, MonTON, AND Co. 

were visited. As is well known, this firm make conveying 
and elevating plants and constructional steelwork of all 
kinda. In 1903 they erected their present works at Hunslet 
in the short space of 54 months, and appear to have been 
on the hastle ever since. Every labour and time-saving 
device has been adopted, from a blue-priating equipment 
which turns out two double-elephant prints, dried and 
trimmed, in three mioutes, to a messenger-boy system in 
the shops, by which a workman, pressing a button on the 
nearest standard, calls up a boy who fetches him tools, ete., 
thus saving the workman the trouble of leaving his work 
to fetch them himself. With regard to the work of this 
firm, one type of chain used on their bucket conveyors may 
be noted. Alternate link pieces consist of a steel dro 
forging and a piece of punched steel plate. The forging 
made with a projecting flange where the linking pin passes 
through, and this forms a bearing for the adjoining link of 
steel plate. In this way all strain is taken off the link- 
pin, Whose function is simply to hold the links together. 
Another interesting operation is the making of ateel colliery 
trucks in one piece from the sheet. First, the four sides are 
bent up, leaving, of course, projections at each corner. 
Next, one pair of opposite sides are corrugated, and, finally, 
the corner flaps are bent round flash with the other sides, 
thus giving double strength at the corners. 

On Friday morning the party visited the works of 

THe FARNLEY IRON CoMPANY, LIMITED. 

This firm, by taking every care and adopting superior 
methods of manufacture, tura out a Bost Yorkshire iron 
which, although somewhat dearer than the ordinary makes 
of iron, is preferred by the leading railways and colliery 
companies for such parts as coupling shackles, which have 
to withstand sudden shocks. The works stand on the side 
of a hill, and the ore and coal are delivered from the 
neighbouring mine at the top, and pass throvgh the 
various processes on its way down the hill, as it were. 
Like all the other firms visited, electric driving has been 
adopted. At first, owing to the heavy nature of the work 
in most of the machines, the electric drive was not entirely 
successful, but by substituting belt drives for direct gearing 
perfect satisfaction is now obtained. The first proce3s 
is that of “calcining” the ore with coke, which drives 
off moisture and partially reduces the ore to a lower 
oxide. After this it is transferred to a blast farnace, 
the charge also consisting of limestone and coke, of which 
the following quantities go to produce a ton of iron: 
45cwt. of calcined ironstone, 12cwt. of limestone, and 
2830 t. of coke. It is the usual practice to heat the blast 
from the escaping gases but at Farnley a cold blast is 
used, this, it is claimed, tending towards a better quality 
of iron. The next process after the running of the iron 
into pigs from the blast furnace is to remove the carbon 
(about 3 per cent.) in the puddling furnace. Here again 
the Farnley Company depart from the usual practice, and 
interpose an intermediate operation—viz , of refining the 
pig to rid it of small quantities of impurities, chiefly sulphur. 
In the puddling furnace the refined pig is subjected to a 
reducing atmosphere, and the carbon goes off as oxide, 
leaving the pure iron a pasty mass, which is removed and 
pressed under the steam hammer, when the dross and 
unburnt fuel squeezes out. The wrought iron is then cut 
up and piled for heating in a second furnace, after which 
the piles are hammered into one meas, It is then ready 


for reheating preparatory to being rolled to the section 
required. After rolling, a circular saw running at the speed 
of the ordinary wood saw cut the iron in lengths while it 
is still red hot. The main difference between steel and 
iron is aeen in the character of the fracture when samples 
are broken in the testing machine. With steel the fracture 
shows a crystalline structure, while with iron a fibrous 
structure is observed. This is due to the steel being in 
the beginning a cast ingot, which afterwarde rolled or 
forged to the desired dimensions, while iron is prepared by 
hammering and piling, so that it is claimed a much more 
uniform material is obtained. It is also said that iron is 
leas susceptible than steel to fatigue” produced by con- 
tinucd alternations of stresa, 

In the afternoon the party went over to Bradford and 
visited the works of the 


PH@NIX DYNAMO MANUFACTURING COMPANY. 

This firm has a well-equipped factory for the manufac- 
ture of continuous and alternating current machinery, 
especially of small continuous-current enclosed and semi- 
enclosed motors for workshop driving. It claims that in 
1895 it was the first in the North of England to manufac- 
ture an enclosed type of motor. Recognising that the 


Fig. 1.—Four-Pole Phonix Dynamo with Intermediate Commutating Poles. 


limit of output of a continuous-current machine ia con- 
trolled simply by the sparking and the beating, they have 
so perfected their designs in these directions that for the 
same power a much smaller, and, therefore, cheaper, machine 
can be built. In the fi:ss place, they have designed a 
special form of commutating pole, with a decreasing breadth 
in the direction of running when the machine is acting 
as a dynamo. The party were fortunate in seeing two 
of these machines of 50 kw. capacity coupled up for 
Hopkinson's teat. With overloads of 50 per cent. they ran 
without any signs of sparking, and also stood temporary 
overloads of 100 per cent, To show the effect of the com- 
mutating poles, their windings were then short-circuited, 
and under these circumatances the machine would not stand 
an overload of 20 per cent. With regard to the heating 
limit, every arrangement for ventilation both in armature 
and field coils is provided. In the former, air ducte are 
provided even in the smallest armatures and the end 
windings are so designed that there is a space for air 
circulation between each coil. In field coils a special 
pattern with air passages right through the windings is 
used, the coil consisting actually of two concentric coils 
separately wound. With such a construction it is claimed 
that the temperature rise is halved for the same amount of 
energy lost in the coil. For the smaller motors the firm 
use laminated poles, anc by riveting tightly it is found 
prasticable to bolt them direct on to the magnet frame. 
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For larger machines a solid pole is used with laminated 
pole-shoes. In induction motors only the smallest have 
equirrel-caye rotors, and in these slots are milled in the brass 
end plates, and the rotor conductors are sweated in direct. 
The firm also make a handy form of bench drill for sizes 
np to jin. It is driven by a }-hp. motor, the motion 
being conveyed to the drill through a friction gearing, thus 
giving a ready means of changing speed for the different 
sizes of drill. 

Later in the afternoon the party went over the exten- 
sively equipped repair shops of the Bradford Corporation 
tramways. In tbe evening the stndents met together ab 
dinner at the Hotel Metropole, after which a pleasant time 
was spent in exchanging experiences and reminiscences 
more or less of an electrical character. 

On Saturday morniog a very successful and enjoyable 
kie excursion was brought to a conclusion by visits 
to the 

Lerps LIGHTING AND TRAMWAY Power STATIONS. 


As these bave been dealt with at length in back volumes of 
the Electrical Engineer, it suffices only to mention that the 
Leeds supply, first started as a single-phase supply at 
& frequency of 83, is being gradually converted to a 
N two phate system for the benefit of the motor 
oad. 

In conclusion, tho writer wisbes, as a student for the 
students, to express their appreciation and thanks to the 


Flu, 2—Armature and Ventilated Field Coil cf Phenix Dynamo. 


proprietors of works for the cordiality with which they 
were received on every occasion. 


ELECTRICITY AND FIRE INSURANCE. 
BY A. H. MAYES, 


The unfair and inconsistent attitude adopted by mary 
fire insurance companies with regard to premises wherein 
electric power for lighting and motive purposes is used, ia 
of such wide importance that a little plain speaking will 
be entirely justified. In the firat place, it appears that the 
powers that guide the helm of the insurance companies 
bave by some mental process, which it is beyond the power 
of a practical and impartial person to understaud, arrived 
at the conclusion that a supply of electricity on a premises 
is a source of considerable fire risk, greater, in fact, than 
had gas or some other agent been employed. Now, looking 
at the matter honestly and with a perfectly unbiased mind, 
one is compelled to say at once that such a contention is 
absolutely unjuatified, opposed tu common sense, and totally 
unsupported by tbe result of experience. 

Even allowing tbat every fire attributed to electrical 
causes is rightly classified, it cannot be denied tbat elec- 
tricity still stands forth as by far a safer agent than gar. 
It is, however, quite certain that a little more attention to 
detail in carrying out installations would still further reduco 
the possibility of fires from electrical causes, and the writer 
proposes to say a few words upon this from a practical 
standpoint. ow often one sees the cauee of fire 
vaguely attributed to the fusing of an electric wire." 
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Now, either the fire was not caused in this manner 
at all, or else the wire in question must have been installed 
under conditions sufficiently extraordinary to take one's 
breath away. The smallest conductor ever used, or which 
is supposed to be used for installation purposes, is No. 18 

W. G., and as the fusing current of No. 18 S. W. G. copper 
wire is 108 amperes, one is led to ask what sort of branch 
fuse was in circuit with that unfortunate wire. The 
alternative conclusion is that there was no fuse at all, and, 
further than that, one is confronted by the appalling ques- 
tion of how such ao enormous current could have found 
its path, even thén, through the wire in question. If 
due to earthing of the wire, the earth must, indeed, have 
been of an efficient character, and if due to a short- 
circuit” the point of contact must have had a strangely 
low ohmic resistance. Even then we are not out of our 
troubles, for we have yet to explain how the service com- 
pany's fases managed to stand against this great extra 
demand upon their energies. It will, of course, be evident 
that the danger point would be reached with a current less 
than that required to absolutely fuse the wire, but after 
making all allowances the point requires a large amount of 
explanation. 

Another and more probable source of danger is in 
installing incandescent lamps in such a manner that the 
heated bulbs can come into contact with articles of an 
ioflammable character. It is a common practice when 
installing lamps for lighting a draper's window to attach 
the lamp to a considerable length of duplex flexible con- 
ductor, in order that the light may be hung in any desired 
position, and thus it is that one frequently sees goods of a 
highly inflammable character in actual contact with the 
bulbs. Sach a practice as this should be absolutely pro- 
hibited, and a rule should be strictly enforced that all 
lamps used under such conditions be enclosed in a wire net 
guard or other effective safeguard. The overheating of 
resistances used in connection with arc lamps is undoubtedly 
& source of danger, but at the same time one which might 
be rendered practically nil by proper precautions in the 
matter of carrying capacity and fixing. 

Coming to the question of electricity as used for power 
work, we are at once confronted by an element of danger 
in the form of resistances as used for starting and speed- 
regulating purposes. Here again, however, proper precau- 
tions would reduce the fire risk to practically nil, but, 
unfortunately, great carelessness is often displayed in the 
method of fixing and protecting these pieces of apparatus. 
A short time since the writer was inspecting a large motor 
installation in London, and found gross carelessness displayed 
in the above matter. A 25-h.p. starting resistance of the 
wire coil type had been arranged to stand upon the cement 
floor in the basement, and as the sheet-iron case containing 
the coils was open at the bottom, a quantity of waste paper 
and rubbish had gradually worked its way underneath, and 
actually found its resting place amongst the coils, The 
above apparatus should certainly have eek fixed about a 
foot from the ground, and have been provided with a 
perforated iron bottom. 

In several other instances it was found that starting 
resistances were quite unequal to the demands made upon 
them, having insufficient carrying capacity, and often 
‘attaining a red heat in operation. More care was, thero- 
fore, essential in selecting a starting resistance suitable 
for the particular work to be performed. It may be 
added that the switch and resistance should always be 
enclosed in an outer case of strong sheet steel, which is 
an adjunct of a very necessary character on account of 
the fact that a considerable amount of sparking takes 
place upon the switch contacts, and particles of molten 
metal are at times thrown off. Main switches should most 
certainly be enclosed in cast-iron cases, as they are frequently 
liable to rough handling, and it often happens that an arc 
is set up Owing to defective action. 

Another important adjunct to power installations is the 
fuse, and unless a proper type be employed they are 
undoubtedly a source of fire risk. Whether the open or 
enclosed type of fuse be selectod, there are two points of 
the greatest importance to be observed—that is, that the 
terminals shall be an ample distance apart, and the device 
‘shall be enclosed in a cast-iron case. 


If proper attention were paid to the above simple pointe 
the fire risk would be still farther reduced, and would bring 
atill nearer the day when fire insurance companies will be 
compelled to admit that electricity is by far the safest agent 
to employ for both lighting and power. 


TRADE NOTICES AND NOVELTIES. 


Idle-Current Ammeter. 


One of the requirements of modern central-station practice 
is an instrument which will indicate the idle or wattless current 


Fic. 2—Oonnevtions for a Three-Phase Circuit. 


Fia. 3.—Connections for a Two-Phase Circuit. 


in any circuit. The knowledge of this 


uantity. enables the 
most economical regulation to be made, 


e presence of cross 
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THE SUPPLY OF CHEAP ELECTRICAL ENERGY 
FOR INDUSTRIAL PURPOSES.* 
BY J. A. JECKELL. 


I propose for the sake of convenience to divide this paper 
into three headings—viz. : (1) a short history of the supply of 
electrical energy from central supply stations; (2) the advan- 
tages of a cheap supply ; (3) the possibility of such a supply 
being given. 

In order to rightly understand the present position, it is 
necessary to see how it arose. You will be aware that about 
the year 1890 a supply of electricity frum central supply 
stations was beginning to be given. Electricity was used to 
meet the then pressing demand fora better light. Those of 
you who were in London about this time probably noticed the 
very large number of different systems of lighting by gas then 
in vogue, showing that many attempts were being made to 
obtain a really first-class light. Electric light, coming to the 
front at this time, supplied a long-felt want, and was rapidly 
taken up by a large number of persons who did not mind 
paying a comparatively high price for it. This is what we may 
term the luxury demand. At this tine the supply of electricity 
was mostly in the hands of companies who, owing to the large 
price then obtained for electricity, and not because the cost of 
manufacture was low, were paying good dividends. 

About this time the wave of municipal trading swept over 
the country, and seeing that Parliament considerably favoured 
(for reasons best known to themselves) the supply of electricity 
by local authorities, local authorities enticed by the large 
dividends paid by the companies went in for the business. 
Some because the supply of other co.nmodities, such as gas and 
water, having been in the hands of private companies, local 
authorities thought they had not been well served and could do 
better if they undertook this new business themselves. Some 
because they considered that the supply of any commodity 
which carried with it the right to break up the streets should 
be in the hands of the highway authority. Others, again, because 
they owned the gasworks and did not desire competition. 
Others, again, promoted provisional orders with no intention of 
putting them in force. This supply of electricity, however, 
differed in one very essential point from the supply of gas or 
water, which were up to that time practically the only two 
forms of municipal trading. If a gasworks or a waterworks 
did nob pay, the simple expedient of raising the price could be 
resorted to, as both undertakings were virtual monopolies. 
But electricity works would have to compete with the gasworks 
whether these were owned by a local authority or by a company. 
Therefore, in order to make electricity works pay, the methods 
which are used in commercial undertakings, which have to face 
competition, required to be adopted, and this was too often lost 
sight of. These are, as is well known: (1) the expenditure of 
the smallest amount of capital; (2) the production of the article 
at the lowest possible figure; (3) the selling of the largest 
possible amount of that article; (4) the payment of the manager, 
too, largely depend upon the financial result he obtained. 

When local authorities decided to undertake the supply of 
electric energy, the only course open to them was to consult an 
expert. Unfortunately, from the view of profit-makiug, the 
consulting engineer was not in every way a most desirable 
person to give advice; being pre-eminently an engineer, he 
would naturally not look so much to the commercial aspect of 
the undertaking as he would to the engineering side. It should 
be remembered that for an engineer commercial knowledge is 
in some ways a disadvantage. Undoubtedly there is another 
side to the question, but in successful engineering money may 
have to be a secondary consideration, and therefore it is not 
to be expected that consulting engineers should be good com- 
mercial men. It is well known that consulting engineers are 
paid a percentage on the capital outlay, and, therefore, while 
for not one moment suggesting that a good consulting engineer 
would on this account recommend increased expenditare, still 
it must not be forgotten that this peroentage does not depend 
upon the commercial success of the undortaking. Furthermore, 
the number of consulting engineers who had actually designed, 
put down, run, and made a commercial success of an electricity 
supply station was, and is still, limited. 

The old Latin proverb Experientia docet has a great deal of 
truth in it, and unless a man is a Heaven-born genius, of which 
there are few examples in this world, he is not likely to be well 
acquainted with matters of which he has not had previous 
experience. However, for local authorities there was no 
choice in the matter; they had to go to the only men avail- 
able to advise them with regard to putting down their works. 
These engineers would be inolined to follow the principle 
adopted frequently in gas and water works, and erect fine 
handsome buildings, which are all very well in their way, but 
do not reduce the cost of manufacture. Farther, these engineers 
took far too limited a view with regard to the supply of elec- 
tricity in the future. Stations were designed purely for lighting 
purposes, and too frequently no provision was made for large 


* Paper read before the Birmingham Electric Olub, . 


currents is at once shown, and the minimum idle current in the 
circuit obtained. In order to meet this demand the instrument 
illustrated in Fig. 1 herewith has been put on the market by 
Messrs. Ferranti Limited, Hollinwood, Lancs. It measures 
V C sina, where V = virtual volts between phases, C = virtual 
current in one phase, and a is the angle of lag. At any par- 
ticular normal voltage, therefore, it can be calibrated in 
terms of C sin a, or, which 1s the same thing, in terms of the 
idle current ln the circuit. By means of this instrament 
the switchboard attendant is enabled to regulate the excitation 
of the machines to minimum idle current, which is the condi- 
tion of most economical working. Power factor indicators 
have sometimes been used for this purpose. The great dis- 
advantage of these indicators is that as they only measure a 
ratio, there is no controlling force on the moving part. This 
latter simply takes up a position where the two magnetic forces 
acting on it equalise one another. The idle-current ammeter 
has a strong controlling spring like an ordinary ammeter ; its 
indications are therefore very definite, and can be relied upon. 
The accompanying diagram (Fig. 2) shows how the instrument 
should be connected up in a three-phase circuit, while Fig. 3 
shows the arrangement for a two-phase circuit. 


Catalogues, ete , Received. 


TELEPHONES.—The Berliner Telephone Manufacturing Com- 
pany, 200, Upper Thames-street, London, E.C., have issued a 
Supplement to the fifth edition of their catalogue, containing 
reduced prices. 

Anti-FRicTtion MRTAL.— The advantages of Glacier anti- 
friction metal are dealo with in a pamphlet just issued by the 
Glacier Antl-Friction Metal Company, Limited, 91, Queen 
Victoria-street, London, E.C. Results of tests and copies of 
some valuable testimonials from users are Included. 

Maxim Lamps.—The Sir Hiram Maxim Electrical Company, 
Limited, Maxim Works, Gillingham-street, Victoria, London, 
S.W., inform us that they have taken over the entire manu- 
facture of the ‘‘Maxim” arc and incandescent lamps. The 
firm’s 1905 catalogue, a copy of which is to hand, illustrates the 
different patterns of these lamps supplied by them, besides a 
variety of accessory apparatus. 

FEEDER PiLLARs.—Sheet No. 119 just issued by Messrs. 
Ernest F. Moy, Limited, Greenland-place, Camden Town, 
London, N.W., illustrates a lighting pillar for a three-wire 
network with 440 volts across the outers. It is fitted with dis- 
connecting links on the three feeders, and 200-ampere 6in. 
clear break switch fuses on the outers of the four distributors. 
The middle wire is mounted on a separate panel at the bottom. 
We note that the firm manufacture feeder pillars to suit any 
special requirements for traction or lighting systems. 

SIEMENS's PUBLICATIONS.—Two new publications are to hand 
from Messrs. Siemens Bros. and Co., Limited, York-mansions, 
York-street, Westminster, S. W. One of these—Leaflet 562— 
gives dimensions, weights, and gearing ratios of the firm's G. A. 
motors with geared countershaft. Particulars of the motors 
are Included on Leaflet 560, already noticed in our columns, 
the outputs varying from 25 b.h.p. to 150 b.h.p.—depending on 
whether the motors are protected, ventilated-enclosed, or fully 
enclosed. The other—Specification 7 B—describes their new 
type 5 B and 5 B A machines—protected, ventilated-enclosed, 
and fully enclosed. These are small-sized and compactly 
designed bipolar machines. The outputs in the case of the 
motors vary from 1 b.h.p. to 3 b.h.p., and for the protected 
dynamos from 177 kw. to 2:6 kw. 


PERSONAL. 


The Kipgeton-on-Thames Town Council have increased the salary of 
Mr. Edgcome, the electrical engineer, from £250 to £450 per annum. 
Mr. W. d. Snell, tramway inspector, has been appointed traffic 
o" Hue of the new Perth tramways system. 
Robert Birkett, electrical engineer to the Burnley Corporation, 
has been appointed electrical engineer and general mansger of the 
tramways at Southend-on-Sea. 


APPOINTMENTS VACANT. 


Assistant Engineer, Middlesex County Asylum, Napsbury, St. 
Albans, Herte. Wages, 358. weekly and house oa the estate. Appli- 
cations by May 20. See advertisement in last issue, 

General Manager, Johannesburg, £2,000; Station Ecgireer, 
£1,000, with house. Applications to Mordey and Dawbuirn, 82, 
Victoria-street, Westminster. 

Shift Engineer, Manchester. Wager, £150. Applications by 
May 22. 

Tramways Manager, Erith. Salary, £260 per annum. Applica- 
tions by May 27. See advertisement. 

Chief Assistant Electrical Engineer, Battersea Borough Council. 
Commencing salary, £200 per annum. Applications by noon on 
June 6, See advertisement, 
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future extensions. Farther, these engineers who designed the 
stations apparently favoured land practice rather than marine 
practice. It is, of course, well known that it is more important 
to have highly economieal engines on board ship than on land, 
because in the former case not only has coal frequently to be 
purchased at foreign ports at an enormous figure as compared 
with the prices raling in Eagland, but for every ton of coal not 
required a ton of cargo can be carried. Marine practice was, 
therefore, to use the most efficient steam-engines possible. 
Compound condensing engines had given place to the triple- 
expansion condensing engines, and these in many cases had been 
superseded by quadruple expansion engines. Engineers who 
designed the electricity works, for the most part, ignored all 
this experience and installed compound engines non-condensing, 
either horizontal or vertical. Of course, these were cheap to 
buy, and as long as electricity was only used to meet the luxury 
demand for lighting, the load factor of the plant being only 
some two hours per day, the want of economy of this type of 
plant was not of so much account. 

Gradaally, as the small provincial towns went in for the 
supply of electricity, it was found that the purely laxury 
demand was not large enough to make the undertakings pay, so 
it became necessary to see what could be done to remedy this. 
It is well known that Mr. Wright at Brighton was the first 
person to thoroughly grasp the trouble and design a remedy. 
He soon saw that if the plant could be run fully loaded for 
twice the length of time per day that the energy could be made 
much cheaper, and that as long as the standing charges were 
covered a very low price could be charged for the actual energy 
supplied. To meet this case, he, in conjunction with the late 
Mr. Reason, brought out the maximum demand system. This 
served a most useful Purpose: It, however, did not do all that 
was hoped, but perhaps this was partly due to the fact that the 
prioe for the first hour was frequently not made high enough, 
and the price for the subsequent hours was not made low 
enough. It is not improbable that the high costs of manufacture 
had something to do with this, because with the station costs 
standing at, say, 24d. per unit, engineers hesitated at offering 
current at ld. per unit, say, after the first hour at 8d. Partly, 
too, the system failed because of the inherent dislike of the 
Britisher to a new thing, and the vord maximum was 
strange to people, and they would not take the trouble to 
understand the syatem, though probably in principlo they were 
using it in their own works. This system did undoubtedly tend 
to improve the load factor of the stations, but, due to the too 
often ineffisient plant, improving the load factor did not 
improve the financial position of the works in that degree 
which it would have done had the cost of manufacture been 
reasonably low. ö 

About this time various schemes were brought forward for 
the purpose of improving the financial position of the various 
works: (1) Batteries were suggested to deal with the peak. 
(2) Vurious-siz d plants were installed, in order that as the load 
inoreased or diminished the plant could be changed so as to 
keep the load factor high on the plant in use. "This was very 
neoessary, because the plant which had been installed was too 
often very inefficient except at top load. (3) Some places shut 
down during the daytime or ran off batteries only. (4) Ocher 
places pat down separate condensing plant in conjunction with 
the then existiog engines. A paper was read the other day 
from which it would appear that in the South of England many 
statious which are non-condensing produce energy at a lower 
oost than those that are condensing ; this is, of course, due to 
the poorly-designed condensing plant. All these measures, as 
will be readily understood, did not tend to the production of 
large quantities of current cheaply, so that it could be sold at a 
reasonable figure for industrial purposes. The prices charged 
for electrici y for power purposes were ridiculously high ; in 
fact, it seemed as if everything was being done to put difficulties 
in the way of consumers obtaining a supply of electricity for 
power purposes. Even engineering socie:ies did not look with 
a kindly eye on papers which brought out these points. A paper 
was written for a certain suciety by a manager who had the 
audacity to say that the industria] demaud had not been 
obtained because the industrial demand had not been catered 
for. 6d., Ad., and 3d. per unit for energy were the prices 
raling at the time the paper was written, which paper, I need 
hardly say, was rejected because it was too progressive. 

Ia 1893 it became the duty of the author to design the station 
at South Shields, the area of which is shown. There was plenty 
of cheap land to be obtained near to the area where the 
principal lighting customers would be. This policy—viz., to 

ut down a small non-condensing station just to deal with the 
ighting customers—had been too often fullowed, but in this 
case the committee was wise enough to wait some 15 months to 
obtain a site on the river where there was water for condensing 
purposes and an alternative supply of coal. Though this site 
was far more costly than the previous one would have been, 
and though we had to run some 1,100 yards before the first 
customer was reached, the position chosen enabled the station 
to be designed for lighting, power, and tramway purposes. The 
power has not yet been developed, and the tramways are only 


l 
just being put in hand. But even though the load on the station 


has only been a lighting load, this broad policy of coining Be 
site where water can be obtained for condensing purposes 
been fully justified. A departure was also made in the type of 
plant installed. It should be remembered that this station was 
designed in 1893. Instead of the small non-condensing steam 
plants which were generally used at that time, and which had a 
very short range of economy, larger plants, surface condensing, 
were installed. These plants were specially designed for 
economy over along range of power. The following figures 
will show you how economical they were : 
Test of Two 200-k., Plants at South Shields, 


A. 
Kilowatt-hours ..........0. . 225 192 160 100 56 
Water per kilowatt-hour .. 22:29 2179 226 23:15 289 


Average of five loads E = 23°74lb. per kilowatt-hour. 


Average of three load? — = 22˙51lb. per kilowatt-hour, 


Kilowatt - hours 228:5 195% 152 95°16 54°25 

Water per kilowatt-hcur — 21:88 21°75 2211 247 28°26 

Average of five loads ......... uo = 23°74lb. per kilowatt-hour. 
66:56 


Average of three loads ...... x c 22°163\b. per kilowatt-hour. 


By having such a long range of steam economy it was not 
necessary to instal the small plants for day-load purposes then 
so often used. If we think for one moment, we will see at once 
how much more convenient plant of this description 1s— viz. : 
(1) it occupies far less room ; (2) owing to its economy, the 
boilers, pipes, pumps, etc., occupy also less room and cost less; 
(3) there was no necessity, as the load increases or diminishes, 
for the staff to be rushing about the place because a few amperes 
come on or go off. Motors are no trouble with plants of this 
description. There was a certain station having small non- 
condensing engines where they obtained an order for two 
50-h. p. motors, which were used very intermittently, and so 
much effect had these on the lighting load that the station 
superintendent had to ask for 10 minutes’ notice before they 
were started, and had to request the consumer not to use them 
on top load. 

The following results will, I think, show the economy of the 
working of these plants. I have chosen three stations, all on 
rivers and all buying coal from the same coalfield—viz. : (1) 
Newcastle-on- Tyne, with turbines; (2) Sunderland, with 
enclosed high-speed engines ; (3) South Snields, with open-type 
slow-speed marine engines. 

l Comparative Works Costs. 


Name of town. Comparative output. Works costs. 

South Shields. . . . os en... = 501,839 RN - 108 

Newcastle and D.strict.......... 1,160 999 4. 1°39 

Sunderland. . 640,579. ossa 4, 146 
1901. 

South Shields oe... m" 755.8386 . 1:32 

Newoastle and District........... 1.619.611 1:82 

Sunderlend........ TRUM e ASG, (OG: wasiacnisssarices — 1'32 
1908. 

South Shields... . . 385,645 92 

Newoastle and Dietriot............ 2.058 804 — 94 

Sunderland 2 2.375, 857 —— 1˙11 
1903. 

South Shields. sits 119.965 ugs "16 

Newoastle and District............ 2.649, 8a. ꝙ 82 

Sunderland „ 4 2848888383838 euo 1:06 
1904, 

South Shields...... „ 1,239 289 .......... ess. 6 

Sunderland. osso os s oss e0 23, 508,159 — 92 


The chlef thing we have to bear in mind with regard to the 
supply of electricity for power purposes is that the energy must 
be sold cheaply. In order to do so we must get down to the 
rock bottom cost of manufacture. In considering this question, 
the capital cost of the plant is really a secondary consideration, 
because if the plant is run 12 hours per day the capital is not 
increased, but, on the other hand, the maintenance is probably 
inoreased, the wages are inoreased a little, the oll is not 
increased much. The chief item we have to consider is the 
coal consumption, because after the stand-by charges are paid 
the coal consumed will be in proportion to the number of hours 
the plant is run. Theauthor particularly wishes it to be under- 
stood that he does not mean that the open-type marine con- 
densing engine is the only engine for use in power stations. 
The moderate-speed enclosed ty pe and the turbine under certain 
circumstances will probably do equally as well, but local 
conditions will decide this. 

The following hypothetical case will show which is the more 
important to consider: the steam consumption of the engines 
or the capital cost. Assuming 1,000-kw. plant runniag 12 hours 
per day for 500 days in a year. A set takes 25lb. of steam per 
unit, B set takes J5lb. of steam per unit. Assuming that beat 
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Welsh coal costs 30s. per ton, and evaporates 10lb. of water per 
pound of coal, then 


T ET. Hours. Days. Fired 
x 1, x 12 x 500 x £1. 5s. _ 
2.240 £2,410. 

Therefore B plant costs £2,400 per annum more to run than A, 
or, capitalised at 6 per cent., £40,000. 

This question of cost of manufacture is clearly shown by a 
list of 64 places, all of which have a larger output than that ab 
Coventry, with a larger cost of manufacture. This list shows 
that some £751,875 per annum might have been saved if the 
costs had been as low as at Coventry. Many of these places 
have a very much larger ontput than Coventry. Several have a 
much better load factor, Several, too, are better situated with 
regard to the coal sapply. Therefore, it is not unfair to assame 
that had they all been designed on a broad basis and managed 
commercially that the average cost would not have exceeded 
that at Coventry, where we have no very special advanteges, 
and where, in fact, one-third of the plant is quite old-fashioned. 

About 1898 triple-expansion engines, condensing or non- 
condensing, were being put down in the larger stations, but 
even at a later date than this the advantage of having highly 
efficient plant was not fully grasped. An instance probably is 
well known to all of you, where a central-station engineer, in 
putting down a station for power supply, chose rather to put 
this station on the top of a hill from which the Jordan was 
clearly visible a couple of hundred yards away, rather than put 
it down on the side of the river with the water and an alterna- 
tive supply of coal available. In view of this fact, I trust you 
will excuse me so strongly emphasising the necessity for plant 
of the highest effi iency being installed in stations which intend 
to deal with a supply for power purposes. At the present time, 
of course, in larger stations, this is well understood, but we 
have unfortunately a great number of stations throughout the 
United Kingdom the plant in which is not as economical as it 
should be, and it is these stations which have hesitated to go in 
for a cheap supply of energy. The author hopes before he has 
finished this paper to convince the gentlemen in charge of these 
stations that it can be done successfully even in these cases. 

The question now comes, Js the supply of electricity for 
power purposes at a very cheap rate advantageous, and, if so, 
to whom 1 

l. From the Point of View of Patriotism to our. Empire.— 
It is generally admitted that the British mauufacturer has to 
face very severe competition from goods manufaotured abroad. 
It is, therefore, clearly a duty which we owe to our country to 
assist the British manufacturer ia every way wecan. Patriotism 
to our Empire demands it. Surely we can do this by giving 
the British manufacturer cheaper methods for producing his 

oods. That the supply of cheap electrical energy is considered 

y manufacturers to be an advantage is clearly proved by the 
thousands of horse-power of electrio motors whioh are being 
installed by the hard aud level headed manufacturers on the 
Tyne. It is inconceivable that these men would adopt electric 
driving unless it showed in actual working a considerable 
advantage, provided, of course, the electricity is supplied at 
a reasonably cheap rate. It is a curious fact that the first 
company in Eogland to supply electric energy for power 
purposes on a large scale was a gas company—not an electric 
company — viz., the Walker and Wallsend Gas Company. 
Therefore, from the point of view of patriotism to our Empire, 
we should advocate and assist in every way we can a cheap 
supply of electric energy. 

From a Point of View of Civic Patriotism.—We all know 
that many industries are dying out in the smallertowns. This 
is undesirable, because the sanitary conditions are likely to be 
better in the smaller towns and it is a much more healthy and 
convenient state of things to have a large number of small 
industrial centres instead of a few large ones. Probably the 
greatust factor in keeping works in small towns and inducing 
the industries to start there, is the supply of cheap power, 
power which can be obtained without the large expenditure 
necessitated by the use of boilers, steam-engines, chimneys, 
etc. You will, therefore, see that from a point of view of civic 
patriotism it is desirable that each inhabitant of a town should 
do all he can to assist in causing a cheap supply of electrical 
energy to be given in that town. 

5. From the Health Point of View.—We all know that one 
of the greatest problems which is facing us at present is ‘‘the 
housing of the working classes." Nothing holds out as a great 
possibility for overcoming the difficulty of carrying the worker 
away from his work in the evening to sleep and live ina healthy 
atmosphere as electric traction: this will de materially assisted 
by the supply of cheap electric energy. We all know that 
municipalities are spending large sums of money on sanitary 
arrangements. Surely it is a desirable thing that those who 
have to be at work in a close and too often confined space 
should have the best atmosphere that can be provided, whether 
by non-vitiation of the air or by easily-adapted methods of 
ventilation. It may be of interest to you to know that the 
author visited a factory within the last fortnight, which factory 
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had been driven previously by gas-enginee, but now it is entirely 
driven by electric motors. The manager told me that it was no 
uncommon thing to have three or four girls carried out in an 
afternoon in a fainting condition at the time when the works 
were being driven by gas-engines, but they had not had a single 
case of this sort occur during the last 18 months that their 
works had been driven exclusively by electric power. 

4. From ihe Point of View of the Manufacturer of Electrical 
Apparatus.—Surely he would, irdeed, welcome the supply of 
cheapelectric energy in the varioustowns in the United Kingdom, 
as this would mean increased demand for cables, motors, etc. 

We, therefore, see that from the point cf view of patriotism 
to our Empire, from the point of view of olvic patriotism to 
the town we live in, from the point of view of the health of 
the working classes, from the point of view of the manu- 
facturer of electrical apparatus, that the supply of cheap elec- 
inn energy for power purposes is a thing to be most desired 
of men. 
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Output Curves from the City of Coventry Electricity Works, 
showing growth of Day Load. 


The only point which I think now requires to be proved is 
whether this supply of electrical energy cheaply will be a 
benefit to the supplier, or, as the Act puts it, the undertaker 
viz., the owner of the electricity supply werks—and this is the 
question which I propose to deal with next. During the year 
euding 1902 it became the author's duty to take over the 
management of the electricity works at Coventry. I would, 
In passing, wish to say that I should prefor to have given figures 
other than those at Coventry, but unfortunately they are not 
at my disposal; but I consider that wh«t the staff has been 
able to accomplish there can be accomplished anywhere else, 
providing they work together hand in hand in the way they 
have done at Coventry. and spell the word can't without 
the t. The difliculties we have had to contend with have 
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TABLE A.—SHOWING RESULTS OF WORKING AT THK COVENTRY CORPORATION ELECTRICITY WORKS. 


i Amount of — Station costs. —.— Gross profit. ; 
Vear. Ospital current sold. Total r . of the Average price 
| expenditure. Units, revenue, Total. „ Gross profit. 5 tained. 
1896 £23,556 51,114 £1246 | £1,287 6:04 - 41 Nil. 5 85 
1897 31 388 79,585  , 1 959 1.855 5 68 106 38 7, 5:90 
1899 45 600 149 547 5,586 | 3 263 5:22 | 335 86 % 5:48 
1900 63 565 229 607 4.069 3 282 3:45 787 1°44 % 4:27 
1901 | 76 813 341 810 5.897 4,358 3:05 1.539 215 ¥ 4°14 
1902  - 78,442 404 968 6.467 4,115 2:43 2,352 3:05 % 3:835 
1908 | 102,712 566 731 | 7959 | 3,573 151 4.385 4 84 9 3:37 
1902 119 470 920 192 10695  , 4,449 1:116 6,246 5:62 ¥ 2°78 
1905 134 50 1,375,735 | 13,111 | 4 883 85 | 8,228 647 “% 2:28 


merely induced us to further efforts, aud really when one comes 
to look back upon what has been accomplished, it is surprising 
to see how small the difficulties really were. Table A will 
show you the position the works were in and the alteration 
now. It should be clearly remembered that during the first 
four years of running the trade in Coventry was good ; in fact, 
for the first two years it was extremely good, but for the last 
four years it has been the very reverse. You will notice that 
for the year ending 1900 the gross profit on the average capital 
spent was 1°44 per cent., and the average price obtained was 
427d. per unit. I would prefer to leave out of account the 
two years ending 1901 and 1902, because the coal was abnormally 
high during these years, due in a great measure to the way in 
which the contract was placed. ' 

When the author took over the management it was very 
evident that a very considerable amount of capital kad been 
spent in proportion to the earning capacity of the station. The 
plant was of an uneconomical type, and there was no inclina- 
tion, bat rather the reverse, on the part of the ratepayers of 
Coventry to support the electricity undertaking in Coventry. 
Prices were lowered, being reduced to 1d. for the third hour on 
the maximum demand system, but this did not have the effect 
which it was hoped it would have had, due to certain causes, 
among which was the system of free wiring whereby the more 
current a man used the more he would pay for the wiring. The 
long-hour consumer did not seem desirous of taking the light, 
and we were, therefore, face to face with this position. The 
author had advised the Corporation, in spite of the very large 
deficit for 1901, to lower the prices and double the capital. It 
probably was a very drastic course to take, but from figures 
which the author would be pleased to place before anyone it 
was obvious the only course to take. The standing charges 
against the then exuting plant were so high that unless the 
capital was, as it were, watered by well-spent capital, the capital 
cost per kilowatt of earning capacity made it impossible to make 
the undertaking pay. 

You probably all know that there are a very large number of 
gas-engines in Coventry. It stands, I believe, the second town 
in the United Kingdom as having the largest number of gas- 
engines in proportion to the population. Well, the only course 
to adopt was to go in fur the supply of electric motors, but the 
difficulties in the way were: (1) that a very low price would 
have to be charged for the energy because of the competition 
with the gas-engines, and (2) the firms were too often too 
badly off to afford any money to buy the motors, so it therefore 
became necessary to hire them out. This practically meant 
starting an entirely new business. Consumers had previously 
been told that the motors would not answer, and it was there- 
fore necessary to disabuse the mind of the would-be consumer 
on this point, and we had to frequently instal the motors, do 
the wiring, fix the countershafting, belts, etc.—in other words, 
we had to do everything we possibly could to obtain customers 
and keep them. I am bound to say that as a whole the 
consumers at Coventry were not so disposed to go in for a new 
thing as people in some parts of England are, but we have, in 
spite of all this, done fairly well. The majority of the motors 
have been put on since the end of 1902—that is to say, during 
the last three years. At the end of 1902 we had something 
under 100 h.p. of motors connected; now we have over 
1,150 h. p. of motors connected. 

As probably you are aware, the old system at Coventry was 
87 periods single-phase with a plant capacity of 600 kw., earning 
capacity 550 kw. This plant was retained, and was kept to 
supply current to the centre of the town, where there ara 
practically no motors. The area outside the centre of the town 
was changed over to 50 periods two-phase. The plant installed 
was of the same kind as at South Shields. I am afraid I 
cannot give you full details of the engineering side of the 
undertaking now for two reasons: (1) because time will not 
allow me to do so; (2) it hardly comes within the soope of the 
present paper, the object of which is to prove that power can 
be supplied at a cheap rate for industrial purposes with con- 
siderable advantages both to the supplier and to the supplied 
regardless of the system of supply. However, I may mention 
that the difficulties in the way of changing over single-phase 


to two-phase are to a great extent chimerical. It was astonish- 
ing to see how little was known in Eagland by the English 
manufacturer about two-phase working when we decided 
to change over. We drove ahead and the diffioulties dis- 
appeared. It was supposed there would be trouble in balancing 
the sub-stations ; there was none. Difficulties with the old 
mains were prophesied, bat these have yet to be discovered. 
The firat thing that I had to do, and what I would most strongly 
emphasise you to do first, is to reorganise the books kept, so 
that month by month, quarter by quarter, we shall know exactly 
where we stood. 

The log sheet shown is the one adopted by the author. You 
will notice that there are two sides—the right-hand side is for 
this year's working, and the left-hand side is for the corre- 
sponding period of the year before. A wages book, invoice 
book, and a ledger will allocate everything, which is then 
transferred to the log book—a method which anyone oan under- 
stand. This undoubtedly is the first thing to be done to 
improve the finsncial position of the station, to keep the books 
in such a way that at any time the exact position can be seen. 
The effect upon the station costs has been, as you see, very 
marked—viz., the station costs for 1900 were 343d. per unit, 
whereas for 1905 they have been brought down to ‘85d. per 
unit. Of course, the true criterion of the financial position of 
the undertaking is shown by the gross profit made on the average 
capital spent, This in 1900 was 1:44 per cent., and in 1905 
was 6°47 per cent. You will notice that for 1900 the average 
price obtained was 4°27d. per unit, the average price obtained 
for 1905 was 2:28d. per unit. 

I think no words of mine are necessary to show how great a 
success has been obtained by adopting what we may call ordi- 
nary commercial methods in dealing with a corporation under- 
taking. Among these I mean the obtaining of orders and 
the treatment of customers. If we had waited for orders to 
come to us, we should have had practically none. If orders 
would come in without being looked after, why is it that 
hundreds of thousands of pounds are paid every year to people 
who obtain orders. The capital has been increased from 
£63,565 in 1900 to £134,503 in 1905, an increase of £70,938. 
Deducting £787, the gross profit made in 1900 on £63,565. from 
the gross profit this year, we have made £7,440, being 10:4 per 
cent. on the extra capital spent. 

Ia conclusion, the author wishes to say that he feels sure that 
what has been done at Coventry can be done elsewhere, pro- 
viding that the same methods are adopted, and the same loyal 
support is given to the manager as the aathor himeelf has 
received from the various members of his staff. It is impossible 
for the manager to be everywhere, and a great many of the 
economies effected have been the direct result of the care and 
pains taken by his assistants. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meetiog on the 5th inst. Mr. A. M. Taylor's paper, read 
before the Birmingham Lozal Section on Dec, 14 last, was discussed in 
its amplified form. We gave an abstract of the original paper in our 
issue for Jan. 15, and the amended paper was dealt with in our issue 
of the 5th inst. 

The subject having been introduced by the author, Mr. O. P. 
SPARKS expressed dissent, upon one or two pointe, He »onsidered the 
author had exaggerated the competition between eleotrio and other 
motors, The electric motor was the motor of the future, in many 
cases the consumer of power having no option but to employ electric 
energy. The diversity factor for lighting was poor, but for a power 
load it was considerably higher thau had been assumed by the author, 
who had als» overstated the capital charges. He considered that the 
author had in general put the cost of generation at too high a figure. 

Mr. W. O. P. TaPPER found himself quite at variance with Mr. 
Taylor regarding the restricted-hour system, which he (Mr. Tapper): 
had found quite practicable at Stepney. He echoed Mr. Sparks's view 
that the authors assump:ions as to diversity factor were incorrect, 
inetancing the 4°4 (which is increasing) at Hackney, snd the Glasgow 
tramway load of 7°75. 

Mr. J. S. Higurig_v thought the tone of the paper to» pessimistic, 
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as, in his opinion, the authorities were selling energy at rates which 
answered the purpose of the consumer. As to the overlapping of 
pr gei and motor loads during fogs, the author estimated this at 

per cent. The Metropolitan Company found that it amounted to 80 
per oent., which would represent an increase of capital charges. He 
thought it important to calculate the load factor upon a weekly 
instead of an annual basis when calculating costa, because the increasing 
connections caused the load factor to be higher per week than per year, 
which placed a more favourable complexion upon the accounts than 
when they were calculated upon an annual basis. A system necessi- 
tating the running of separate circuits for motors and lighting to a con- 
sumer's premises would be inconvenient. In the case of combined 
pente fogs would shut down the tramways while increasing the lighting 
osd, so that overlapping would not occur. 

Mr. JECKELL did not think the author’s figures accorded with 
practice. Figures were given by the speaker in support of the 
superiority of electric motors over gas-engines, He instanced a cass 
in which a firm had replaced a 36-h.p. gas-engine by electric motors, 
and had effected a saving of £11 for a quarter, irrespective of the 
economy in water cost and floor space. 

Mr. VIGNOLES deprecated a reduction upon Id. per unit for power. 
Comparing the cost of operating with a gas-engine and an electrio 
motor, he found the results favourable to the former, and, moreover, 
a motor running nine hours per day would probably have a variable load, 
thus introducing a diversity factor. The author's suggested prices for 
restricted-hour supply were much too low. In Grimeby, where they 
had s sliding scale and a restricted-hour system, a large proportion of 
their power customers used the latter, though after & time they 
usually discovered that the sliding scale was more advantageous. The 
restricted-hour arrangement, however, provided an excellent attrac- 
tion. He preferred battery sub-stations to isolated accumulators, 

Mr. R. A. DAWBARN considered that motors should take a fair 
ratio of capital charges in proportion to the peak load. For many 
classes of restricted-hour consumers, ld. per unit was scarcely low 
enough. The Huddersfield Corporstion had accepted a consumer at 
#4. per anit, and it would need a much lower figure than Id. per unit 
to tempt cotton-mill proprietors, who for a mill using, say, 1, 300 h. p. 
only stood at a cost of 231d. per horse-power for their power at 
present. 

In reply, Mr. TAYLOR stated that he thought everyone would agree 
that in the case of a number of motors all fully and continuously 
loaded the diversity factor was unity. With any cyclic load factor of 
motors the diversity factor of the station was the reciprocal of that 
load factor, assuming all motora to be of the same clase, and 
that the cyclic load factor of the station was equal to the motor 
lead factor multiplied by the diversity factor. He contrasted the 
poor results obtained at Stepney on the restricted-hour syatem with the 
phenomenal success which had attended it at Brighton. Regarding 
the list of figures which had been given by Mr. Jeckell, he thought it 
would be found that the brake horse-power hours were over-estimated, 
which would account for Mr. Jeckell's figures being so low. It 
appeared to him that lighting and power loads could be treated on 
the same basis, with equivalent demands, and he thought the 
restricted-hour system was practicable for many industries. 


INTELLIGENCE. 


TELEPHONIC INTERCOMMUNICATION. 


In the Chancery Division last week, Mr. Justice Buckley delivered 
his reeerved judgment in the action brought by the Swansea Cor- 
poration against the National Telephone Company. 

His Lorpsuip said he understood this was the first case in which 
application to the Court had been made to constrae or enforce the 

elegraph Act of 1899 in reference to intercommunication between 
competing telephone systems. The question arose under Sub-Bection 5 
of Section 3, which provided that when the license of an existing 
company was extended in respect of any exchange area for a period of 
eight years the company should, at the request of the new licensee of 
the Postmaster-General, afford all proper facilities for transmission of 
telephone messages over both systems, provided that the licensee 
requiring interoommunication should in any such case afford similar 
facilities, Before September, 1902, the defendants had a system of 
telephonic communication in the Swansea area, and in September, 1902, 
the Postmaster-General granted a new license to the plaintiffs. at the 
same time extending the defendants' license. By November, 1902, the 
plaintiffs had established their system, and in Janvary, 1904, requested 
interoommunication, and duly satisfied the Postmaster-General that 
they had the required number of subscribers, Mr. Gaine had admitted 
in the box that the defendants desired to raise every objection that 
could be legitimately put forward to prevent the plaintiffs obtaining 
the intercommunication they had a right to request and had requested. 
They had got the benefit of their extended license, but intended to put 
every obstacle in the way of the new license. Many of the ot jections 
were not now relied on, but these remained. The defendante had a 
central exchange at Swansea and 11 or 12 subsidiary exchanges, and 
they required that the plaintiffs should provide junction circuits to 
connect directly the plaintiffs’ exchange at Swansea and the defendants’ 
exchange there and with each of nine other eubsidiary exchanges, 
and also janction circuits to connect the Mumbles and Morriston 
exchanges. The defendants contended that the lines must be dupli- 
cated from plaintiffe’ exchange to each of the company’s subsidiary 
exchanges, There was no justification for that in the Act, The 
object of the Act was not to duplicate systems, but that the customers 
of each company should use the other's trunk line, In the result he 
declared that under Section 3, Sub-Section 5, of the Telegraph Act, 
1899, and the order of the Postmaster-General, and in the facts which 
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had happened, the plaintiffs were entitled to be afforded by the defen- 
dante all proper facilities for restricted intercommunication, within 
the meaning of the order, between persons using the defendants 
system and persons using the plaintiffs’ system, and he declared that 
the defendants hdd refused to give su h facilities, and there would be 
an order that the defendants do give such proper facilities, with liberty 
to either side to apply to the Court in case any difficulties arose, the 
defendants to pay the costs of the action. 


WORKMEN’S COMPENSATION ACT. 
Back v. Dick, Kerr, and Co. 


An appeal came before the Master of the Rolls, Lord Justice Mathew, 
and Lord Justice Cozens-Hardy, in which the defendants scught a 
reversal of the award of compensation made by Judge Lueh-Wuson, 
K. O., sitting at the Exeter County Oourt. The defendante had entered 
into a contract to take up the old tramway rails in certain streets in 
Exeter, and lay down new rails for tramcsre to be worked by electric 
power. The plaintiff was employed in assisting to unload raile from 
a truck and to stack them there by means of a hand crane, when he 
was injured by an accident. At the time of the accident the only 
work under the contract then commenced was that of taking up the 
old rails in the street on the St. David's Station side of the clock 
tower, about 700 yards from the place where the aocident 
happened. The question was whether the plaintiff was at the 
time of the accident employed on, or in, or about engineerin 
work,” engineering work being defined as meaning ''any work o 
construction or alteration or repsir of a railroad. . . ." The 
county court judge, in giving jadgmeat, said: ''I have come to 
the conclusion that it would be impossible to Jimit the meaning of the 
words engineering work to the extent contended for on behalf of the 
employers " (that was, thet engineering work” imported definite 
locality, and that the engineering work in question must be limited to 
the portion of the line in course of construction, and could not include 
storipg places or depóts). ‘‘ Although the word work ' imports definite 
locality as meaning the thing on which the labour is bestowed, I think 
the words on, or in, or about engineering work’ must include any 
portion of the selected area upon which the essential operations were 
conducted. I find that the site upon which the rails were stacked in 
the yard was on, or in, or about the engineering work," and he accord- 
ingly made an award in favour of the applicant. 

e Court allowed the appeal. 

The MASTER or THE ROLLs said that the question of whether the 
plaintiff was at the time employed on, or in, or about engineering work 
depended upon the definition of engineering work in Section 7, 
Sub-Section 2, of the Workmen’s Compensation Act, 1897, and the 
decisions of this Court as to the meaning of that term. Previous 
judgments were to the effect that the term ‘‘enginrering work” in 
both limbs of the definition denoted the physical locality where labour 
of a certain class was being bestowed. It indicated a physical ares, 
and to come within the Act the workman must be employed on, or in, 
or about that physical area. In the present case the physical srea of 
the engineering work which was actua!ly being carried on at the time 
was about 700 yards from the soene of the accident. Unless it could 
be said that the railway yard was part of the physical area of the 
engineering work, the caee did not come within the Act. The learned 
jadge's view was that the railway yard could not be so construed. 

Lords Justices MATuEW and Cozens. Harpy concurred. 


FURIOUS DRIVING. 


Two motormen in the employ of the Glasgow Corporation tram- 
ways department were fined a guinea each last week in the local 
police court, the charge being furions driving. The circumstances 
were somewhat exceptional. The cara were proceediog in the same 
direction, and the accident which resulted in their collision seems to 
have arisen through each driver trying to reach a junction first. The 
Magistrate said that although one of the motormen had the right-of- 
way according tothe regulations, these regulations were for guidance, 
and not for exoneration in the event of an accident. 


COMPANIES’ MEETINGS AND REPORTS. 


BRUSH ELECTRICAL ENGINEERING. 


The annual meeting of this Company, whose report appeared in our 
issue of the 5th inst., was held at Salisbury House, London, last week, 
Lerd Vaux of Herrowden presiding. 

The CHAIRMAN said that during the past year they had been 
actively engaged upon very necessary development work in the various 
departments at their Falcon Wo ks, which were calculated to increase 
their prohts in fature years, but which, for the time being, were 
having just an opposite effect, as the cost had to be met out of revenue. 
The s:lient features of the year’s business had been the sustained 
activity in their rollipg-stock departments and the growing strength of 
their mechanical engineering and eleoti ical business. They had executed 
large rolling-stock orders for various municipal and other tramway 
undertakinge, and they had now completed the delivery to the Metro« 
politan Dicetrict Railway of osre and tracks which represented the 
highest class of electrical railway vehicles yet consti usted for service 
in this country. In view of the electrification of other railways they 
had made preparations for handling large orders of this description. 
To meet the growing demand for railway and tramoars and 
motor omnibuses that would not catch fire, they had laid down plant 
for the chemical treatment of timber on the moet approved principles, 
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and the District Railway coaches had all been built of this material. 
Desigus had been completed for a new type of all-steel car, which 
possessed marked advantages in the saving of weight, and which in 
other ways tended towards the redaction of traffis expenses. Iu the 
manufacture of tramears they had maintained their position as the 
leading firm evgegad in the industry. The net profit available was 
practically the s»me as in the previous year, and the appropriation 
recommended by the Board was as before, The immediate future of 
the Company's business app»ared more cheerful that when he last 
addc] the shareholders, They were better organised for both 
manufacturing and selling, and their goodwill not only throughout 
the United Kirgiom and the Colonies, hut in foreign countries, was 
steadily improving. Taking a general survey of the position, it was 
felt by the directors that the prospects in the immediate fature were 
im as not to give rise to the anxiety which they had experienced in 

e past. 

The report was eventually adopted. 


CRAIGPARK ELECTRIC CABLE. 


The second annual general meeting was held at Glasgow last week, 
Mr. James T. Tullis presiding. The reporb, which was adopted, recom- 
mended a dividend for the half-year ended March 31 of 6 per cent. per 
aunum on the preference paid-up capital, in addition to an interim 
dividend already paid to the preference shareholders for the half-year 
ending Sept. 30, 1904 ; £300 had been written off preliminary expenses, 
£1,009 deprec'ation written off buildings and maohinery, and a balance 
carried forward of £1,018, 93, 10d. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The report for the year ending Deo. 31 showa a balance at the credit 
of profit and lcs: for the year’s working of £57,065. 15s. 2d., to which 
has to be added the balance brought forward from 1903, 224, 581. 3s., 
making together £81,646. 18s. 21. From this must be deduoted 
interest on debentare stock, £11,250; dividend on preference shares, 
£10,000 ; appropriation for depreciation of plant and machinery and 
office furniture, £12,337. 11s. 1d. ; and also the balance of cost of the 
issue of debenture stock, £2,777. 14s. Id.; leaving an available 
balance of £45,281. 133,—which it is proposed to deal with in the 
following manner: (1) by the psymont of a dividend on the ordinary 
shares at the rate of 10 per cent, per annum (clear of income tax), 
£17,600 ; (2) by the payment of a bonus of 2s, 6d. per share, £4,376 ; 
(8) by carrying forward to next year's account, £23,406. 13s. Iu spite 
of a considerably reduced volume of business, the profits have been 
over £4,000 in excess of those of last year. Important contracts have 
already heen secured at home and abroad to be carried out this year, 
and the factory at Erith will be kept busy for some time to come with 
the orders actually in hand. The Company has carried out a large 
amount of work ia connection with the supply of electric power in 
South Wales, in the Oleveland district, and in Yorkshire. The 
directors state that practical experience hae shown that the policy 
adopted two years ago in regard to the companies supplying large areas 
with electricity under parliamentary powers isa sound one. Further 
extensive orders are in course of execution for additional mains in these 
districts, and for new power maine in Lancashire, Derbyshire, Fife, and else- 
where. Daring the past year a considerable extension of the Com ny'a 
business has taken place abroad, especially in the East. Cable. ying 
contracts have been completed or are in progress in Bombay, Oaloutta, 
Kandy, Penang, Kuala, Lumpur, Singapore, and Hong Kong, whilst 
farther orders are now in course of execution for Bangkok and the 
Kidderpore Docks. Contracts have also been carried out in New 
4:aland, at Wellington and Dunedin. Oonsiderable orders have been 
executed in Mexico, and the Company's staff is now cable-laying in 
the Argentine. Iu oopjunction with other well-known firms in the 
engineering trade the Company has taken part in the establishment of 
the British Engineering Company of Egypt, Limited, with the view 
of securing satisfactory representation in that country when the time 
comes for the execution of heavy electric contracts there. The 
Company is now reaping considerable advantage fcom the expenditure 
on plant and appliances made at the factory during the past five 
years. It has thus been possible to produce cables at a profit during 
the difficult and trying time through which the Company has passed, 
The machinery, plant, and equipment at Erith and on outeide contracts 
have been maintained in the most officient condition, the cost thereof 
being debited to the year’s revenue. The directors call attention to 
the heavy burden upon this Company from the local rates and taxes, 
the amount payable having been considerably increased during 1904, 
At Erith alone the sum paid amounts to £3 741 per annum, equal to 
a dividend of 24 per cent. on the ordinary share capital of the Com- 
pany. The operations of the Anchor Cable Oompany, Limited, whose 
shares are held by this Company and its nominees, have been con- 
siderably restricted during the past year, owing to the unsatisfactory 
position of the rubber trade, due to the unprecedented advauce in the 
coat of raw materials, with no corresponding increase in selling prices. 
The ve of the Anchor Company has therefore been a waiting one, 
but the plent and maohinery at Leigh have in the meantime been put 
into excellent order, and the trade connection has been considerably 
increased. It has been shown by events which have occurred daring 
the past year that the contr l of the Aachor Works has already been 
of great advant-ge to the Comp.ny's business, and the directors ara 
copfident that it will continue to be so. As anticipated at the time of 
parchase, the clearing up of the contracts u: dertaken by the old manage- 
ment has been attended with heavy expenditure. A sam has been set 
aside out of the Company's profits towards meeting the loss thus 
caused, which will be dealt with when the Anchor Oom ny is finally 
incorporated with the Company. A further issue of debenture stock 
amounting to £100,000 was made during the past year, and was readily 
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accepted by the investing public. The directors t to announce 
the death of Lieut.-Oolonel Elliot, which took place in July, 1904. 
The vacancy thus caused has been filled by the election of Sir J. 
Fortescue Flannery, Bart, M.P. M jor W. M. Mackenzie is the 
director retiring by rotation, and he being eligible offers himself for 
re-election, 


GLOBE TELEGRAPH AND TRUST. 


The report for the yesr ended April 30 states that the net revanue, 
after deduction of expenses, amounts to £199.12, and makes, with 
the balance brought forward, a total of £202 180. From this amount 
there has been distributed a sum of £131,709 in interim dividends, 
leaving an available balance of £70,471. The directors now recom- 
mend a final dividend of 3s, a share on the preference shares and of 
ds, 9d. per share on the ordinary shares, making, with previous dis- 
tributions, total dividends for the year of 6 per cent., less tax, on the 
preference shares, and of 53 per cent. net on the ordinary shares, 
leaving a balance of £1,643 to be carried forward. 


SUBMARINE CABLES TRUST. 


The report for the year to April 15 states that the revenue for this 

riod amounted to £24,288 and the expenses to £1,161, leaving a 
balance of £23,127. After providing to meet payment of the coupons, 
£3,976 had been e to the redemption fand, leaving £92 to 
be carried forward. In accordance with the terms of the trast deed, 
34 certificates have been redeemed since the last report by purchase in 
the open market. 


LIENS REGISTERED. 


British Electric Traction Company, Limited, —Particulars of a 
series of debentures, created by resolution of June 16, 1898, securing 
an amount equal to half the subsoribed capital for the time being, 
have been filed in accordance with Section 14 (4) of the Companies 
Act, 1900, a debenture of recent date having been produced at time of 
filing. Property charged: the company’s undertaking and property, 
present and future, including uncalled capital. No trustees for deben- 
tare holders. A letter annexed to the return states that these deben- 
tures are issued to trustees for holders of debenture stock of like: 
amount, acting under a trust deed, dated June 30, 1898, as modified 
by a deed of Oct. 6, 1838, and that some debentures of this series 
have already been registered. The trustees for the debenture stock- 
holders are the E'ectrio and General Invest nent Company, Limited. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tonbridge.—The Urban District Council require tenders for cables. 
Tenders by May 29, 


Ashton-under-Lyne.—The Oorporation invite tenders for six tram- 
cars. Tende:s by May 23. 


Llandudno. —The Corporation invite tenders for switchboard exten: 
sions. Tenders by May 22, 


Darlington.—The Oorporation invite tenders for two storage 
batteries, Tenders by May 23. 


Islington.—The Borough Council require tenders for coal-con- 
veyors, etc. Tenders by May 24. 


Cataquozes (Spain) — The local light and power company 
require tenders for electrical plant. Tenders by July 1. 


Dartford.—The Urban District Council invite tenders for the 
supply and erection of various p'ant. Tenders by May 24. 


St. Marylebone.—Tenders are invited for the annual supplies in 
the eleotricity department. Tenders by May 28. Seo advertisement 
in last issue. 


Madrid.—The Publio Works Department require tenders for carry- 
ing out a scheme for an electric tramway for goods transport along 
Bilbao quays. 

Paris. —The Colonial Office, 4 bis, Rue Jean-Nicot, require tenders 


for the supply of lamps and lighting aocessories for three years, 
Tenders by May 28. 


Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
electric arc-light installation for the outer basin of Olydebank Dock. 
Tenders by May 22, 


St. Pancras.—The Borough Oouncil invite tenders for the supply 
of arc lamp carbons for 12 months. Tenders by May 23. Nee 
alvertisement in last issue, 


Partick.—The Town Council invite tenders for the supply of 
various plant at their electricity works, Teaders by 12 noon on 
June 6. Sæ aivertisc ment, 


Edinburgh.—Tenders are invited for steam 
at McDunald-road eleotricity su; ply station. 
June 6. See advertisement, 


Liria — T e Municipality require tenders for installation of eleetrio 
lighting ; 4,000 c.p. are required for street - lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 


Edinburgh. —Tenders are invited for extension of switchboard 
panel at McDonald-road electricity supply station, Tenders by 
May 30. See advertisement in last issue, 


and exhaust pipework 
Tenders by 10 a.m. on 
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Krakow.—The Government Railway require tenders for extensions 
of their electric station, including additional generators, switohboards, 
motors, eto. "Tenders by noon on May 28. 

Kettering.—The Urban District Council invite tenders for the 
supply, delivery, and erection of Nernst lamps, poets, eto., for street- 
lighting within their district, Tenders by May 29. 

Heywood.—The Town Conncil invite tenders for the construction 
of the permanent way and paving and overhead electrical equipment 
of about four miles of tramways. Tenders by May 22. 

Laventhem (Belgium).—The Municipality require tenders for 
erection of central station, laying of mains, etc. Particulars (3e. Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

The Hague.—The Post and Telegraphs Department require tenders 
for the construction of a tolegraph line of 10 wires between Bodegraven 
and Weddinxveen. The estimate is £478, Tenders by May 24. 

Bristol.—Tenders are invited for single-phase alternating-ourrent 
transformers and three-phase to direct-current motor-generators. Full 
particulars from the City Electrical Engineer, Temple Backs, Bristol. 

Burslem.—The Corporation invite tenders for wiring the town 
hall. markets, baths, gymnasium, and Wedgwood Institute, and also 
for the supply of house service fuses and meters. Tenders by May 30. 
See advertisement in last issue. 

—The Post and Telegraphe Department require tenders 
for 60 tons 4mm. zinced iron wire and 5 tons 35mm. bronze wire. The 
maximum price for the iron wire is 580 pesetes and that for the 
bronze wire 3,400 pesetas per ton. Tenders by June 5. 

Stalybridge —The Stalybridge, Hyde. Mossley, aud Dukinfield 
Tramway and Electricity Board require tenders for the surply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
genera‘or, together with the necessary switchgear for same. 


Switzerland. —M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow-gauge electric railway from Meiringen to Gletsch. The total 
oost of the enterprise is estimated at £241,600; £19,600 is to be 
expended on rolling-stock. 

Bristol.—The Docks Oommittee invite tenders for the construction, 
delivery, erecting in place, fitting, testing, aud maintensnce for 12 
months after completion, of four two-ton movable electric jib cranes, 
apd one three-ton movable electric jib crane to be erected on the 
adjoining wharf at Oanons Marsh. Tenders by June 7. 

Bangour (Sootland). —The District Lunacy Board invite tenders 
for the following works: (1) building in boiler economisers, eto.; (2) 
building in chimney stalk ; (3) building in steam and electric cable 
trenches ; (4) steam boilers ; (b) engines and dynamoe ; (6) economisers 
and piping; (7) overhead travelling cranes; (8) accumulators ; (9) 
switchboard and connections; (10) main cables and branches, Tenders 
by May 27. 

London, S. E. —The London Oounty Council invite tenders for the 
road work and plateleying required for the construction, for electrical] 
traction on the conduit system, of certain authorised tramways in 
Blackwall-lane, East Greenwich, and from New Oross to Lewisham, 
and for the reconstruction, for the same system of electrical traction, 
ofa portion of the existing horse tramways in Woolwich-road, and 
from Lewisham to Oatford. Tenders by 10 a.m, on May 23. 


RESULTS OF TENDERS. 


Hammersmith.—The Borough Oouncil have accepted the tenders 
of Mr. C. R. Heap and Messrs. Le Carbone for commutator brushes 
for the eleotricity works, at £235. 12s, and £9. 3s. 6d. respeotively. 


Weymouth. —The following tenders have been received for wiring, 
etc., Sonrybank House: Ekless Bros. and Hine, £65; W. Pratt and 
Oo., £65 ; W. Gee, £59 ; C. Tett, £52; W. D. Orchard, £49. 153. 6d. 
(accepted. ) 

Southampton.—The Town Council have accepted the following 
tenders: Wm. Griffiths and Co., London, for the work of reconstruct- 
ing the Portswood-road section of tramways, £1,711. Os. 7d. ; North 
Eastern Steel Company, Middlesbrough, 250 tons of tramway rails, 
£5. 10e. a ton; G. R. Turner, Limited, Notts, two 10-ton coal 
wagons for the electricity department, £128, 


Woolwich.—Messrs, Browett, Lindley, and Oo., Patricroft, near 
Manchester, report an order from the Government for the supply of 
a 500 kw. steam generator, including one of their three-crank triple. 
expension enclosed forced lubrication steam-engines, coupled to a 
dynamo by the British Westinghouse Electrical and Manufacturing 
Company, to be installed at the Royal Arsenal. 


Southampton.—The Oorporation have reveived the following 
tenders for (a) supply of about 250 tons of Tip. girder rails and (b) 
reconstruction of tramwsys, Portswood-road : North-Eastern Steel 
Company, Middlesbrough, £5. 103. per ton (accept/d); Bolckow, 
Veughan, and Co., Middlesbrough, £25. 12¢. 6d.; R. W. Blackwell 
and Oo., London, £5. 15e. 91.; Lorain Steel Oompany, London, 
£5. 16s.; W. Scott, Limited, Leeds, £5. 58. 


Metropolitan Asylums Board.—It has been agreed that, subject 
to the approval of the Lx cal Government Board, the off-r of the Tudor 
Accumulator Company, to renew the electrical storage battery at the 
Northern Hospital for the sum of £295, and to maintain it for 10 

ears for a farther sum of £28 per annum, be accepted. This price 
in ‘Judes cost of installirg a new battery of 110 cells, having a capacity 
of 370 ampere-hours, and for increasing the size of the 10 existing 
Tudor cells to make them of the same capacity as the proposed new 
one, at the sum of £340, less an allowance of £45 for old materials— 
i.e., £296 in all. 

Govan.—The Eleotricity Department have acoepted the following, 
among other tenders, for various stores contracts: J. Macqueen and 
Oo., Glasgow, engine and cylinder oil; Ferguson and Timpson, 


Glssgow, pecking and gauge glasses; British Insulated and Helsby 
Cables, Limited, cables and accessories ; O. Sharp, Limited G'aegow, 
bitamen and compound ; Ferranti Limited, Hollin wood, meters up to 
and including 26 amyere: ; Chamberlain and Hookham, Bi*miogham, 
meters, all wz.s over 25 amperes; Keighley Electrical Eog:neering 
Oompany, Keighley, fuse.boxes; D. Rchmond and Oo., Govan, 
wrought-iron tubes and fittings; D King and Oo., Gla:g»w, cast-iron 
pipes; Orompton aud Ooa., London, cerbons; J. Kem edy and Sons, 
Glasgow, cosl; British Thomeon-Houston Ormpany, Rugby, motors, 
1, 2, and 3 b. p.; Lanocasbi e Dynamo and Motor Or mpany. Manchester, 
motors, all other sizes ; Reyrolle and Oo., Hebburn-on-Tyne, Monte- 
Oallow, London, and Brook, Hirst and Co., Ohester, motor starters ; 
Berry, Skinner, and Co., London, D.P. switches. 


Carshalton.—The Metre plitan Asylums Board have received the 
following tenders for instsliation of electric light, telephones, and 
fire-alarme, at the Southorn Hospital : 


Buchanan and Curwen, 64, Victoria-street, S. W.* ...... £8,400 0 0 
Bromley and Batstone. 24.6, Holborn, E. COO... 8677 4 3 
Belshaw and Co., 53, Victoria street, 8. W.... . 8944 0 0 
Alliance Electrical Company, Limited, 23, Grafton- 

street, MW... J E VER A a did 9,585 17 0 
F. A. Glover and Oo., Limited, Vine-street, Olerken- 

well-road, E.O. ..... ——————— € 9671 0 0 
Wenham and Waters, Limited, Paragon Works, 

Oroydon ........ .......—-. J — M 10,790 0 O 
Drake and Gorham, Limited, 65, Victoria-street, S. W. 10,819 0 0 
Higgins and Griffiths, 4, Albany-street, N. W.. . . 10,860 0 0 
Bergtheil and Young, Limited, 12, Camomile. street, 

E. O.. TERT S S 11.600 0 0 


* Recommended for acceptance. 

London County Council. —The Council have received the following 
tenders for the execution of the several portions of the work in con- 
nection with the construction of tho tramways in Archway-road, 
Highgate : 

Paving wcrke 


Tramway 

of street 
construction. widening, 
Dick, Kerr, aud Co. ......... ETUR ENS £4 687 15 9 ...£1,010 8 5 
D. R. Paterson ....... 8 . 480714 2 .. 1.036 11 9 
J. Mowlem and Oo. o. „ 4990 2 4 . 1035 8 7 
W. Griffiths and Co.... .. 4,954 15 8 ... 1,054 5 10 
R. W. Blaokwell and Oo. ....... =.=.. 65.037 15 8 .. 1.10418 6 
Muirhead, Greig, and Matthews. .. 5,074 14 O ... 1,0882 1 7 


Subject to the approval of the Board of Trade and the Islington 
Metropolitan Borough Oouncil being obtained to the system cf 
electrical traction proposed to be adopted on the tramways, it is 
proposed to accept the tender of Messrs. Dick, Kerr, and Co., Limited, 
the firm to be allowed to sublet to the undermentioned firms (or to 
such other firm or firms a3 may be approved by the engineer under the 
contract) the following portions of the work in connection with the 
tramways in Archway-road—namely: (1) to the Hsdfield Steel. 
foundry Company, Limited, of Sheffield, the manuf eure of the 
special work for the tramways (consisting of points, orc ssings, eto.) ; 
(2) to th» Associated Portland Oement Menufactarers, Limited, the 
eupply of cement; and (3) to Messrs. Bayliss, Jones, and Bayliss, 
Limited, of Wolverhampton, the manuficture of the tie- baia. 


BUSINESS NOTES. 


TRACTION. 


Bonnyrigg.—The Town Council have approved Sunday running, 

Doncaster.—A plébiscite is to be taken on the question of Sunday 
running, . 

Darlington. The first annual tramway report shows revenue 
£8,544. while the working expenses, including £2,621 for current, 
tota) £6,464. 

Karori (N.Z.).—The Borough Council are contemplating raising a 
loan of £29,000 for the purpose of providing a Lombsrd-Guerin system 
of electric traction between Karori and Wellington. 

Hastings.—The company's Bill has been placed on the unopposed 
list, and it is expected that it will be passed without any trouble, Gocd 
progress is being made with the work of construction. 

Bradford.—At a meeting of the Corporation last week the Deputy. 
Ohairman of the Tramway Oommittee stated, in reply to a question, 
that it was not proposed to introduce 4d. fares at present. 

West Cumberland Tramways.—The Bill seeking a farther 
extension of one year from August next from the commencement cf the 
work of construction has Seen ordered for third reading in the House 
of Commons. 

Trarent.—It is reported that the National Construction Eleotrical 
Tramway Oompany cap not see their way at present to undertake an 
extension of their system from Levenhall to Trapent, but that they 
will as early as possible inaugurate a system of motor omnibuses, 

Heywood.—Apparently the agreement for the working of the 
Heywood trams by the Bury and Rochdale Corporations will now go 
through without much further delay, as the Tramways Oommitte have 
approved the terms outlined by the sub committee, and the Oorpora- 
tion have approved the action of the Tramways Oommittee. 

Mansfield.—The Nottingham-road, Chesterfield - road, and Pleasley 
Hill sections of the Mansfield tramways are rapidly approaching 
completion, and the engineers anticipate that the care will be run- 
ning by June 1. The metals have been laid part of the way through 
a ipd aas and the men are now at work on the Westgate 
section. 
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Hythe.—A proposal for a system of electric trams within the 
borough has been made by a public company, but no definite sction 
has yet been teken. The question of granting additional licenses for 
motor passenger cars came before a special meeting of the Town Council 
last week, After an animated discussion it was decided to grant a 
portion of tbe licenses applied for, 


New Engine Company.—This company have opened works, under 
the style of Acton Hill Works (opposite tramoar depôt, Uxbridge-road), 
Acton, W.. for the manufacture and repair of motorcars. The works 
. cover 15,000 square feet, and are equipped with the latest tools, We 
are informed tbat the company will have on the road a 25.h.p. to 
30-h.p. car of a distinctly novel arrangement. 


Railway Motor 'Buses.—The proposals of the North-Eastern 
Railway Committee in regard to running motor 'buses are not deemed 
satisfactory by the Municipal Tramwaye Conference, which decided to 
hold a further meeting before the company’s Bill comes bofore the 
House of Commons committee. The tramways owners stipulated that 
these motor 'bases ehall only be used to aot as feeders to the railways. 


Ardrossan (N. B ).—Ata meeting of the local committee of the 
Oounty Oouncil a letter was read from the promoters of ih» scheme for 
constructiog a tramway line from Ardrossan to Stevenston to the effest 
that the soheme had now been formulated, the promoters expressing 
their intention of applying for a provisional order in Novmber next. 
The proposed line is to start at a point between Ardrossan and West 
Kilbride, and to be continued through Ardrossan on to Stevenston. 


Sale-Altrincham.—Some little difficulty has occurred in regard to 
the Northenden-road section of this proposed tramway, the Cheshire 
County Council stipulating for certain street widenings, while the 
Sale Urhan District Oouncil contend that the road ie already as wide 
as the Board of Trade regulations, The matter has been referred 
to the Board for their views, both parties agreeing to abide by the 
decision, The lines would be leased to the Manchester Corporation 
for 42 years, 


Weston Clevedon Light Railways.—Mr. Justice Swinfen Eady 
had before him on Saturday a petition for the appointment of a rectiver 
of the Weston, Clevedon, and Portishead Light Railways Oompany. 
Counsel stated that sn endeavour was being made by the compeny to 
carry out an arrangement whereby a reconstruction could be effected. 
If that arrangement was not come to, the petition would be pro- 
ceeded with. His lordship directed the petition to stand over till 
Tuesday week. 


Proposed Ayrshire Tramway.—At a meeting of Northern Dis- 
trict Committee of Ayrshire Oounty Council last week a communi- 
cation from agents in Edinburgh was laid before the meeting with 
referenoe to the inauguration of a tramway system between Ardrossan 
and Stevenston. The scheme appears to have now taken definite 
shape, and the promoters propose to apply for & provieional order 
iu November next. A meeting is to be arranged between the 
District Oommittee and the promoters with the view of coming to an 
agreement as to tbe route. 


Dalkeith.— A communication has been received by the Town Council 
from the Edinburgh Suburban E'ectric Tramways, Limited, stating 
that the wide dap feel indisposed to proceed with the scheme, so far 
as the burgh of Dalkeith is concerrel, if the running of cars on 
Sundays is to be probibited. The financial success of the undertaking, 
the letter states, would be extrenely doubtful if only aix days’ running 
were to be allowed. Tae Oouncil have decided to grant the concession 
sought as to Sunday cars, while certain minor matters in regard to 
the agreement have been remitted to committee. 


Cardiff —Mr. Arthur Ellie, tramways manager, has reported to the 
Tramways Committee that the receipts for April, compared with the 
corresponding month of last year, have iocreased by £276. Notwith- 
standing that during the month they had been running nearly eight 
fewer cars there had been an inorease in the number of passengers of 
14,506, while the tram miles run bad been reduced by 14,949. There 
was also a decrease in the expenditure, which was £100 lese. This 
had been achieved despite the fact that the loan charges were £336. 
2s. 4d. The net increase for the month was £336. 8s. 54d. Had 
the loan charges been the same as last year, the net increase would 
have been £712. The chairman remarked that this was exceedingly 
satisfactory, and the other members of the committee concurred. 


Glasgow.—The enquiry into the application under the Private 
Legislation Procedure (Scotland) Act of the Corporation for, inter alia, 
power to construct a number of tramway extensions has been concluded. 
. Certain sections were abandoned and other disallowed, as mentioned 
in our isane of last week. but several important routes have been sanc- 
tioned, the chief including those from Tolleross to Uddingston. Mary- 
hill terminus to the city boundary, Great Western-road to Gairbraid- 
street, Nithedale-road to Dambreek.roid, and one to Baillisston. 
Power has been given to run omnibuses as feeders to the existing lines, 
so as to test the advisability of extensions. The carriage of parcels 
up to 500lb. each was sanctioned, aul jezt to the consent of the 
once County Council being obtained in respect of the lines in 
their area, 


Berlin Elevated Railway.—The general annual meeting of the 
Elevated and Underground Railway at Berlin was held on the 11th 
iust., the chairman being ex Minister of State Hobrecht, who gave 
details as to the development and expansion of the company. It 
was stated that the traffic, especially in the section from east to 
west. had increased ina most satisfactory manner, and traffics generally 
had been arsisted by the demand for dwellings and business offices in 
the neighbourhood of the stations. The extention of the railway in 
the city of Oharlottenburg was commenced during the pist year. If 
the arrangement with Oharlottenburg is ratified by the authorities, 
the construction of the line will be pushed on as quickly as possible, 
so thst it may be o in 1907. As to the extension in Berlin, 
negotiations are going on with the authoritiee in regard to the con- 


: apparently saw Allen from the time he was relievel from duty at 


struction of the section from Potsdamer Platz to Spittelmarket, and 
the section from Spittelmarket to Alexander Platz. There is little 
doubt that these negotiations will end successfully, as all the inhabi- 
tants of Berlin sre convinced that the elevated has become a 
necessity. 

Lambeth.—The Borough Oouncil last week considered the question 
of the electrification of the London and Southern tramway undertaking, 
which runs from Vauxhall to Norwood. Although the Csuncil has 
already agreed to support the Bill of the company for the electrifica- 
tion of the system, the Financial Oommittee now recommend that 
£25,000 be contributed by Lambeth toward street widenings, in order 
that the London Oounty Oouncil might purchase and electrify the line, 
The London County Council declined to purchase unless Lambeth gave 
one-third of the cost of street wideniuge. An amendment was sub- 
mitted that as the Council had already decided to support the oom- 
pany, it was inexpedient that they should give £25,000 in order that 
the London County Oouncil could purchase and work the trams. 
Eventually the amendment was rejected, aud the recommendation to 
give £25,000 was then carried by a majority of two, 

Wednesbury.—A special meeting of the Town Oouncil was oon- 
vened for the 17th inst. to deal with a report from the G-neral Pur- 
poses Committee as to a settlement of the tramway difficulty which 
has existed for several years. The actual terms on which a settlement 
has been arrived at between the South Staffordshire (Lessee) Company 
and the Town Council are shown by the resolutions which the Council 
will be asked to confirm. These provide that an agreement be entered 
into with the company for the parchase by the Corporation of the 
tramway undertaking, including the site of the depót, workshops, 
offices, buildiogs, and the fixed and loose plant, etc.—but excluding 
the portion of the line running fron James Bridge to Morley—with 
the electrical equipment, for £23 920, and that application be made 
to the Local Government Board fir consent to a loan of £29000. A 
resolution also provides that the seal of the Oorporation ba fixed to a 
conveyance for the sale to the tramway (lessee) company of the site of 
the depót, workshops, and offices. together with the buildings thereon, 
and the plant, etc., for £11,500, and tha’, on the completion of the 
sale, the proposed loan be proportionately reduced. Oae result of the 
settlement is likely to be an early resumption of the tramway service 
between Wednesbury and Darlaston. 


Lifeguards.—An inquest was held at Liverpool last week upon 
Stamford Wilkes, who was killed by an electric tramcsar, a question 
being raised as to the efficiency of the '' plough” lifeguard attached 
to the front of the car. It was stated that the guard passed over the 
man as he lay on the track after falling from an outside sest on the 
car, and that he could not be got out till the car had been lifted, an 
operation which took 11 minutes. Mr. O. R. Bellamy, general manager 
of the tramways, said that after the accident he examined the lifeguard 
on the car, and found it was adjusted in the usual way, with a fixed 
clearance of 2jin. from the railhead. He found it difficult to reconcile 
his knowledge of the plongh guard with the suggestion that the body 
had pissed beneath it. The Ooroner: The faot remaius that it did. 
Mr. Bellamy: This osse stands ont because of our immunity from 
accident in Liverpool compared with other places. I am convinced we 
have the best guard in use in Liverpool, and we have the best record. 
The Coroner: I know everything hes been done to make it as perfest 
as possible. Last year 123 accidents occarred in which it was 
efficacious in sweeping the body aside. Mr. Bellamy said he had 
looked fully into the matter, and was not prepared to make any 
suggestion for the improvemeat of the guard. The Coroaer remarked 
that he only mentioned the lifegusrd in order that the public mind 
might be assured that everythiog was baing doae to make it as cffootive 
as possible, The jury found that death was accidental. 

Live Rail Dangers.—The Board of Trade have issued Lieut,- 
Oolonel D. uitt's report on the fatal accident which befell Fireman 
Philip Allen near Manors S:ation, Newcastle, on the North-Eutern 
Railway, on March 18, He was found lying dead in the six-foot way 
between the up north and down Tynemouth lines, close to Argyle- 
street signal-box, having evidently been run over, Ia an explanatory 
introduction, Lieut.-Oolonel Druitt states that near Argy!e street 
signal.box there are four passenger lines running approximately 
east and west. The four passenger lines aad the connections between 
them are fitted for elestric traction, but the sidings are not so 
fitted. The live rails are all protected throughout the length of the 
sidings by a wooden guard on each side of the rail extending to a 
height of about 2in. above it, but at the connections this protection 
can only ba given on one side of the live rail, as otherwise it would 
prevent the shoe of the electric car passing from the live rail of the 
crossing to that of the passenger line. Lieut.-Oolonel Druitt says: 
It is impossible to say exactly how this fatal accident o:carred, as no 


4.30 a.m. until his dead body was found at 5.45 a.m. With regard to 
men crossing from the toath to the north yard while it is dark, the 
throagh road, being quite straight and free feom any live rails,’ is 
safe as far as coming in contact with such rails is concerned, but from 
a general point of view is not s9 safe I think as if men walkci along 
the sidings to Manors Station, where there is a resognieed crossing 
from the siding to the platform, and the men might be encoursgsd to 
use this crossing at all times.” 

Burton.—The report of the working of the Co:poration tramways 
for a complete yar the previous report embodied only eight 
montbs—was issued last week, and ia regarded with general satis- 
faction. The revenue totalled £17,950, the passengers numbered 
5,878 263, the traffic receipts per car milo being 941d. Theincreased 
car mileage run, consequent upon the faster aud improved service, is 
partly accountable for the reduction in the receipts per car mile, and 
the industrial depression in the town accounts for the small decrease 
in receipts compared with the cortespondingly first eight months’ 
working of tho trams, “I'he service has been speeded up since July. 
the average speed on all routes, including stoppages, now being 6°89 
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miles per hour, The gross revenue shows a surplus of income over 
expenditure of £5,160. 193, 5d., of which £4 604. Os. 7d. is absorbed 
by repayment of debt and interest, leaving a balance of £556. 183. 10d., 
which has been carried to repairs and renewal fund. The total receipts 
amount to 9:49d. per car mile and the total operating charges to 6:768. 

r ear mile. A parcels delivery system was inaugurated Nov. 1 

t; but, contrary to expectation, has mot with ecanty support so 
far. This traffic is slightly increasing, but no doubt when the advan- 
tages of the system are more understood it will considerably improve. 
The traffic from passengers’ luggage and newspapers shows a satis- 
factory increase, the total number of parcels of all classas amountirg 
to 39 639 for the year. Three cars were fitted with covers at the end 
of last year at a total expenditure, including fittings and all alterations 
to cars, of £84. 133. each. The extra comfort of these has undoubtedly 
been appreciated by the public, ani the takings on the:o cars hava 
been increased by about 2 1. per car mile. The cars, overhead and 
track work, have been generally kept in good repair and maintenance. 
No serious accidents occurred. ; 


Belfast.—At a meeting of the Tramways Oommittee a deputstion 
of Ligoniel inhabitants was received, a request being put forward by 
them that the Ligoniel line should be extended to Wolfhill Mill. The 
deputation maintained that this would not only be a convenience to 
the people of the distriot. but it would also be advantageous to the 
tramway undertaking. The Lord Mayor asked several questione, and 
after the deputation had retired it was agreed that, as soon as the con- 
tract of Messre. J. G. White and Oo, had been completed, thie matter 
should be taken up, and every effort made to meet the wishes of the 
people of Ligoniel, Another deputation requested that the extension 
to Greencastle should be completed at once, The town clerk read the 
Clause in the Aot of Parliament referring to this matter, and several 
questions were asked. When the deputation had retired some dis. 
cussion. ensued, and finally it was decided that Mr. Cutler, the city 
surveyor, should push forward the construction of thig extension in 
every ible way so as to have it completed. The consideration 
of the by-laws and of the fares was postponed for a week, so as 
to get information as to the fares cherged in other cities, Ata 
subsequent meeting a deputation representing the National Tele- 
phone Company was received, a member of which stated that the 


decision arrived at by the committee, to the eff-ct that all the over- 


head telephone wires must be removed in streets in which the electric 
tramoars ran, would be a most serious one for the company, as it would 
mean that they would have to find underground accommodation for 
the wires used by 1,000 subscribers, 
the eleotrical engineer should consult with the town clerk upon the 
legal aspect. Mr. Nance presented a report in respect to the tramway 
on tbe Queen's road. Ia the discussion which ensued between the 
Lord Mayor and the manager, the latter stated that after deducting 
the working expenses the yearly profit would be about £400. It was 
considered advisable that the committee should wait some time in 
order to ascertain the mind of the Harbour Oommissionere on this 
important matter. The Oommissioners are apparently prepared to 
construct this line themselves if the Corporation will pay them a 
certain sam for working it. 


Edinburgh.—At a meeting of the Town Oouncil last week for the 
purpose of considering the electric tramway systems which three com- 
p*nies have submitted to the Council as auitable for the extensions 
which the Corporation have in view. The three systems under con- 
sideration are the Dolter, the Kingsland, and the ''G. B." system. 


The representatives of the companies each in turn explained to the 


committee the character and distinguishing features of their system. 
all three being surface-contact systems. Each of the parties claimed 
that their system might be laid at moderate cost, and each was wiliing 
to give details, but the committee refrained from gettiog figures on 
that point, as their ot ject in the firat place is to determine as far as 
they are able which is the better system mechanically. and from the 
point of view of public convenience and safety. Prof Kennedy, the 
electrical adviser of the Oorporation, was present, and questioned the 
representatives of the companies on points regarding which he thought 
information was desirable, It was explained that the D »lter system his 
been working for some years in Paris aud ontheoutskirtsof Dresden. The 
Kingsland syatem has not yet been in commercial operation except in the 
case of a short section in Dresden. The owners of tbe G. B." system 
have an experimental line about one-fifth of a mile in length working 
at Ilford. The committee had already seen the model of the Dolter 
system, and on the day previous to the meeting they had an 
Opportunity of witnessing a working model of the Kingsland in one of 
the rooms in the Synod Hall. All three companies have expressed 
their willingness to lay down their surface-contact system in Gilmore- 
place and to work it fora year, on condition that if the Oorporation 
are satisfied with the line they should take it over. If thoy are not 
satisfied, the company are willing that the line should, in the absence 
of any other more suitable system, b» converted to the overhead 
system. There is also the alternative offered to the Corporation that 
if the experimental line should in their opinion, prove a failure, the 
company selected should remove the system altogether. Prof. 
Kennedy will report to the committee at an early date. It has been 
suggested that Morrison-street, where the cable tramway rails have 
been laid but are not in use, might by arrangement be taken as a street 
where the Corporation and the public might see the different methods 
of electric traction in operation, 

London County CounciL—At the meeting of the Council on 
Tueeday the report of the Highways Committee recommending the 
immediate acquisition and electrification of the North Metropolitan 
tramways was adopted by 68 votes against 20. We have already given 
the substance of this report. which, in copjanction with that of the 
Finance Committee, goes into the aubject with much thoroughness, 
The latter report agrees with that of the Highways Committee in 
stating that the electrio traction clauses of the lease are inoperative, 
except through the oo operation of the company, and it is difficult,” 


Eventually it was decided that 


they say. to see what inducement the company would now have to 


co-operate with the Council. The work of reconstruction, and its 


attendant losses through interruption and dislocation of traffic would, 
even with the utmost expedition, probably extend throughout the 
whole of the remaining term of the lease, and it can hardly be exvected 
that the compary would willingly enter upon a work the benefit of 
which would inure to the Council after the end of the lease, while 
the losses would fall largely upon the company." 
agree that if el«ctrification is to be proceed 


They therefore 
with, the Council 
should have the lines in its ssion, The committee remind 
the Council of the heavy expenditure on capital account daring the 
next few years, and express a wish that the electrification of the 
northern tramways might havc been postponed for a year or two 
longer, but the reasons against incurring farther ospital outlay are rot 
so strong when that outlay is upon a >emunerative service which it will 
greatly improve. The approximate figures regarding cst of reconstruc- 
tion are: reconstruction and authorised extensions, £2 906,120 ; e: tting 
back kerbs, £15 208 ; extra cost if the whole i8 on the conduit system, 
£470.000; street widenings (restricted), £945,275—total, £4 336 603. 
Further street widenings which are considered to be desirable will cost 
£794 350. The total expenditure involved in the scheme f»r pnrohase 
and electrification would, therefore, appear to be about £4 773 000, 
which, however, may be reduced to the extent cf £470,0.0 if 
half the lines are reconstructed for overhead inetead of for 
conduit traction. To these figures of total coat must be added 
the estimated cost of the second portion of the Greenwich 
generating station, which must be commenced at once, This msy 
be tsken at abont £400,000, making a total outlay in round figures 
of £5,200,000. The expenditure wouid take place chiefly in the four 
years 1906-7 to 1909.10, at the rate of about £1,500,000 per annum. 
The Joss of receipts during reconstruction is estimated to amount to 
at least £1,000 a mile of single line. Discussing the financial effect 
of the electrification, the Finance Committee remark that the treffic 
receipts are estimated at ls. per car mile, and working expensee, 
including capital and renewal charges in respect of the power station, 
at 7d. per car mile, showing an eetimated profit of 54. per car mile. 
The traffic on the tramways, when reconstructed, is estimated at 
21,024 000 miles per annum, on the assumption that 640 cars will 
run on the average 90 miles a day throughout the year. Oa these 
es‘imates the figures will be: estimated receipts, £1 051,900 ; esti- 
mated working expenses, £613 200; estimated gross profit, £438,000. 
The reduction of fares either by the introduction of halfpenny fares 
or the lengthening of existing stages would inevitably redace the 
receipts per mile, although it would in all probability at the tame time 
increase the car mileage, and thus add to the working expenses. 
Regarding the estimated cost of renewal of truck, cars, equipment, etc., 
and interest and repayment charges on capital cutlay, the interest and 
repayment charges are estimated to be £252 500. If the lines are 
worked by the conduit system throughout, the sum of £470 000 must 
be added to the debt, and this is represented by £35 250 by way of 
interest and repayment, exclusive of street wideninge. The estimated 
financial results of reconstruction are: estimated eurplas on worh ing. 
£438,000 ; provisions for renewale, £87,600; deduct int rest and 
repayment charges, £287,750 —surplus, £62,650. Further charges 
egainat the surplus will include annual debt charge on street widenings 
of £16,400, and increasing the renewals provision to 144. per car mile, 
after the first few years £435 800, making a total ot £60,200. The 
estimated 1esult chown by the above figures cannot, the committee say, 
be considered as anything but a very narrow margin. Inasmuch, 
however, as the debt would be repiid on the instalment system, the 
debt charges would diminish every year by about £5 000, and this sum 
would be added annually to the surplus. They are most strongly of 
opinion that provision should be made out of any surplus for the more 
speedy repayment of so much of the old horse traction debt 
outstandiog as may be said to represent dead capital. The 
report concluded with these words: ‘‘There are various factors 
in the solution of the traffic problem of London, the operation of 
which it is impossible to foresee, but which must have a bearing upon 
the financial results of the Council’s tramways. We refer to the tube 
railways now in course of construction, representing a very large 
expenditure of capital, the probable electrification of suburban rail- 
ways, and the newly-arrived motor omnibuses. These considerations, 
having regard to the comparatively small margin of surplus shown by 
the foregoing estimates, appear to us to point to the necessity of the 
strictest economy in capital expenditure, and of exercise of caution in 
dealing with proposals to lower fares or to increase the coat of working 
the service,” After considering this report and that of the Highways 
Oommittee, the Oouncil decided, as stated above, in favour of imme- 
diate purchase, the terms being: consideration for the unerpired 
44 years of the North Metropolitan Tramwaye Oompany, £121,000 ; 
aud for plant, rolling-stock, etc., £316 000 (approximately). The 
Highways Oommittee recommended the purchase of four electrically- 
driven watering-cars at a cost of £2 500. The construction of a cross- 
over at the northern end of Upper Olapton.road has been completed, 
The receipts for the four weeks ending the 6th inst. totalled £55,074, 
against £42,800 last year. 


LIGHTING AND GENERAL. 


Kirkintilloch.—Th» charge for current for electric lighting has 
been fixed at 6d. per unit, 

Woolwich.—Sanction has teen received to the borrowing of 
£6,600 for electric light purposes. 

Altrincham —The District Council are considering a scheme for 
an extension of the electric light for purposes of street lighting in Sale, 

Stonehaven,—An application from the National Telephone Ocm- 
pany asking permission to erect poles on a footpath and also on a 
road has been refused, 
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Ebbw Vale. — Au enquiry has been held into the application of the 
District Council for permiesion to borrow £9 654 for the purpose o! 
iastAl'1ng a avstem of «lentric street-lighting, 

Uaderground Telegraphs —Tbe Postmaster Ganeral will have 
£160 000 this year to complete the underground telegraph line from 
dicas to Glasgow, and to begin others from London to the eas! 
and west. 


Dundee.—Ths National Telephone Oompany are makinz progress 
with their underground mains extensions in order to make provisio: 
for new eubacribers and to include districts not embraced in th- 
original scheme. 

Bexhill.—The gross profits during the year from the municipal 
electric light undertaking amounted to 22. 568, an iporease of some 
£612 upon those of 1903. Sinking fund and interest, however, reached 
tho total of £2,870. 

Paignton.—Amended plans, specifications, and estimates from the 
electric lighting company, tegether with the agreement, and an 
application for power to borrow £18.50) for the necessary works, are 
to be sent to the Local Government Board. 

Hammersmith.—Thbe premises of 21 additional consumers, repre- 
senting a maximum of 403 8-c.p. lamps, have been connected to the 
mains; six consamers have been disconnected. The present number 
of consumers taking current from the mains is 1,582. 

G‘ossop.—An electrical exhibition has been held at the Victoria 
Hall in aid of the Wood's Hospital. The Mayor performed the opening 
ceremony. The arrangementa were in the hands of the Urban Electric 
S apply Oompany's resident engineer, Mr. C. E. Knowles, A. M. I. O. E. 


East Ham. — A special meeting of the Town Council will be held on 
the 25rd inat. to consider a resolution consenting to the opposition by 
the Oouncil to Bills, including the Eist London and Lower Thames 
Electric Power, the Aiminiatrative Oounty of London and District 
Electric Power Company, and the Charing Cross and Strand Electricity 
Supply Oorp»ration, Limited, Bills. 

Stock Exohange.—The Stock Exchange Oommittee have ordered 
the Oharing Oross, West End, and City Electricity Supply Company's 
further issue of £70,0C0 4 per cent. debenture stock to ba quoted in the 
official list. Application has been made to allow the British Westing. 
house Electric Manufacturing Company's farther issue of £400,000 
4 per cent. mortgsge debenture stock to be quoted in the official list. 


Langdon-Davies Motor Co.—The old company has now been 
formally wound up, the existing company being a reconstruction 
of the old company. There have been small alterations in the Board, 
msde when tbe company was reconstructed, Mr. F. B. O. Ha ves, 
A.M.I.O E., A.I.E.E.. being now chairman and general manager. 
Messrs. W. Langdon-Davies and A. Soames are now the consulting 
engineers of the company. and not on the Board. 

Indian Contracts.—M.es:sw. Lowdon Bros., electrical engineers, 
Dandee, are at present erecu'iog extensive orders for Oalcutta. 
Yesterday the firm dispatched to India two 80 h.p. engines and 
dynamos, while within the past forrnight they have contracted t» 
8 ıpply several jate mills with lighting plant, the new orders including 
fo ir engines and dynimos. each of 100 h. p., with the necessary lamps, 
a 70 h. p. engine and dynamo, and a separate 100-h. p. dynamo, together 
with 8 300 lampe. — Dundee Advertiser, 


Electricity in Mines.—Mesers. Everahed and Vignoles, Limited, 
of Acton-lane Works, Chiswick. W.. inform us that they have been 
ia communication with the Home Office on the subject «f the new 
rules as far as they concern the continuous indication of iasulation 
resistance, While acknowledging that the tests contemplated by 
clauee 7, section 1, cannot be strictly carried out, the Home Office 
have stated that instruments made in accordance with Messrs, Ever- 
shed and Vignolea’s suggestions will meet their requirements, 


Torquay.— A: the last meeting of the Town Oouncil the opinion of 
Mr. Eve on the position of the authority in connection with the electric 
station was read. The Dolter Company had asked for a definito 
decision as to whether the Corporation would be prepared to let the 
company their electrical undertaking. or whether they would consent 
to their erecting their own generating station. They suggested a 
conference, It was decided to ask the Local Government Board to 
reconsider their recent decision, the Council being unable to withdraw 
its application for the loan. 

King's Lynn.—The engineer, in his last report, states that during 
the month applications had been received for 154 additional lamps of 
8 o. p. (or =: aaa ens making a total of 20,764 lamps and 515 con- 
sumers, The following figures are available: units generated, March, 
1906, 41.760 (1904, 41.418); total units sold to private conaumers 
(light and power) 20,653 (20 541); units sold at power rates, 8,910 
(9 958); cost of fuel, stores, repairs. and wages at station, £126. 
174. 8d. (£120. 128. 1d.) ; cost ner unit generated, 0°7292d. (0 6988d.) ; 
wages of lamplighters and outside staff, £18. 16s. 9d. (£18. 16». 3d.). 


London Gazette.—The partnership between Cecil August Esmarch 
and James Mellanby Morrish, carrying on business as electrical eugi- 
neers at Albert-road, Middlesbrough, has been dissolved ‘by mutual 
consent. The first meeting -in the estate of Harry John Salter, 
electrical engineer, 235, High Holborn, London, will be held at 
Bankruptoy-buildings, Oarey street, London, on May 22 at 12 noon. 
The British Electric Traction Company, Limited intend to apply to 
Parliament for additional prov s'on to extend the time for the con- 
atruction of certain tramroada authorised by the Wellingborough and 
District Tramways Act, 1900. 

Dry Battery Litigation —Some 18 months azo the trade was 
agitated by legal proceedings with regard to an alleged infrirg»ment 
of dry batteries. This action has now, in cons:quence of a recent 
decision in the House of Lords, been revived. The principal firms in 
the trade, however, contemplate resisting vigorously this renewed 
attack, and a preliminary meeting took place the other day, Our 


advertisement columns contain an invitation to joia this movement ; 
*hose interested in the matter sh uld communica e with Mr. Walter 
D.venport secretary to the Electrical Manufacturers’ Ass ciation 
Ianorp rated), Ridler-p!ac», Holland-street, B:ackfriare, London, S. K. 


Southwark.—The fo!lowiog motion was brouzht up at the last 
neeting of the Borough Council: ‘Inasmuch as the electric light 
system of the borough is ext-avaginr, very inefficient, and costly, 
n1 haa been a heavy burden t» the rates, this Council take steps to 
at tyin «ffars for the same wich a view to selling the undertaking as 
ag ing concern." The Mayor ruled it out ot order. Ia reply to 
a number of questions as to the loss or profit on the electric light u’ der- 
taking, the Mayor ssid that he might feel it neces'ary to 1e'use to 
accept similar questione, especially at this junoture, when an enquiry 
waa proco:ding in the House of Lords on questions aff sting electric 
lgh'ing and where any ioformstion g ven ia Southwark might be 
used g»nerally agsinet muni ipal undertskings. Anyhow the present 
questions might be left over for a few weeks, 


Cardiff.—Mr. Arthur Ellis (borongh electrical engineer and 
manager), in his last report, gives the number of consumers cn- 
nec!el to the mains as 1,136, with a total equivalent of 131,022 
8-0. p. lampe. The total for the corresponding period of last year 
was 110 311, there being now an increase of 19 per cent. in the total 
ocnnections. The total ru nber of units generated at the lighting 
station at Canton during the month was 115,668, and the total 
supplied from the Roath power station to th» Hayes eub-station was 
150,691, the combined alteraating and direct cu rent u.its making 
a totel of 2¢6 359, being an ineresse ef 16 per cent. in the output over 
that of last year. The es:ima ed revenus was ss follows: revenue 
from street - lighting, £626. 7€; revenus from private supply, 
£1,467, 123. 10d. ; making a total of £2,033. 19s. 10d., being an 
increase over the corrssponding period of last month of 8 per cent. 


Electric Power Bilis.—Lord Oamperdown’s Oommittee of the 
House of Lr rds on the 11th and 12th inst, further considered various 
Electric pir n pe Supply Bills. Afcer the promoters’ case for the 
Oity of London Electric Lighting Company (Extension of Powers Bill) 
was closed, the committee decidel to postpone for the present the 
hearing of the osse against the Bill. The same course was pursued in 
the case of the Charing Cross and Strand Electrisity Supply Oorpora- 
tion Bill, Part of the case for the Metropolitan Electric Supply Com- 
pany, Limited, Various Powers Bill was heard, after which the oom- 
mittee adjourned till Monday, the 15th, when evidence was heard on 
both sides re North Metropolitan Electric Power Supply Company 
Bill. The committee reser ved a decision, and, having heard the open- 
ing statement on the Central London Supply Bill, adj urned. On the 
17:h the case for the promoters of the Oounty of London Eieotrio 
Supply Company Bill was closed, evidence for the opposition was heard, 
and, after Mr. Balfour Browne's reply, the committee consulted in 
private and adjourned, | 


Birkenhead.—Last year's working of the Oorporation’s e'eotricity 
undertakiog gave the following financial resulta: 1904 5—capital 
expenditure at end of year, £118,171(1903 4 £100 843) ; revenus from 
electricity supply, less allowance for bad debts, £12,049 (£10,459) ; 
revenue from meter rents and other sources, less depreciation on 
motore, £848 (£698) ; total revenue. £12 £97 (£11,157) ; total costs, 
£4,727 (£4 378); gross profit, £8 169 (£6 781) ; percentage of gross 
profit to average capital, 7:46 per cent. (6 99 per cent.); interest on 
J. aus. less interest receivable, £35 507 (£2,964) ; sinking fund, £2,755 
(£2,433); percentage of sinking fund to average capital, 2 51 percent. 
(251 per cent.); financial result after providing for interest and 
sinking fand, £2,108 (£1 385). The number of lamps, etc., connected 
at end of year 1904.5 were cquivalent to 66 574 8-c.p. lamps, ae 
against 50 353 in 19054; the uumber of urits sold were—p'ivate 
supplv, 657 045 (566 255); public lighting, 102 376 (94.916) —total. 
759 421 (651,171) ; the uuits sold per 8 c. p. lamp (connections made 
during the year averaged) were 12:99 (14:6) : th» msximam load oa 
feeders was 652 kw. (556); tLe load factor was 13 29 per cent. (15:29 
per cent.); the capacity of dynamos at end of year amounted to 
1,375 kw. (1,050); the prices obtained averaged as follows—private 
suoply, 4:C81. (4 05d.) ; public lighting, 1°70d. (1 86d.) - total supply, 
4:764. (3 79d.). 


Bermondsey.— On Tuesday evening, at Bermondsey Oouncil, the 
annual financial statement in connection with the electric light under- 
taking was presented. The total amount of loans obtained up to 
March 31, 1905. ie £98,030, of which £487. 5a. 21. has been repaid. 
The total expenditure on capital account is £106 793. 10s. 94d., the 
overdraft in anticipation of losses being £7,651. 0+. 84d. The revenue 
account shows the expenditure on the generation of electricity to 
be £4,032, 118. 6d.; distribution, £4 497. 6s, 9d. ; public lampe, 
£1 250. 3s.; mavagement expenses and law charges, £1,135. 18. 91d. ; 
the total being £7,711. 5s. 431. The income is £12 015. 193., leaving 
£4 271. 3s. 144. to be carried to net revenue account, and £33. 
10s. 64. to be set aside for bad debts. Interest on mortgage debts 
(£2,801. 28. 21.), instalments of principal (£362. 19a. 11d.) and psy- 
ment of to reserve fund (£499 53. 6d.) absorb £3 663. 7a. 7d. of the 
£4271 3s. 14 l., and £1,000 is added to the reserve fund, The 
g-per+] balarce sheet shows the gross liabilities to be £111 265. 
163. 54d., including overdrafcs on capital and revenue accounts of 
£9,358. 19s. 94d. The electricity generated from March 51, 19C4, to 
March 31, 1905, was 1.039. 503 Board of Trade unita, 282 185 units 
being supplied to public lamps and 649,914 to private con-umers by 
meter, Mr. L. A. Lawa, in the emp'oy of the Lincoln Corporation, 
was appointed mains superintendent. Testimonials were grauted t^ Mr, 
Wallis, late mains foreman, and to Mr. W. H. Vincent, M.I.E E., 
late electrical engineer. Three hundred and sixty-nine equivsleat 
8.0. p. lamps for private lighting have been applied for during the 
past month, making 36,368 up to date; or including street-lighting, 
59,354. This ie 6,710 in excess of the capacity of the present plant. 
The Council resolved to petition against the Supply of Electricity Bill, 
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Beckenham.—The Urbau District Oouncil have decided to ask the 
Board of Trade as to the necessity for a provisional order applying the 
powers of the Beckenham electric lighting order to the Oryatal Palace 
district when taken over. With regard to a suggestion for supplying 
the Orystal Palace Company with electric current from the Beckenham 
electric lighting station, it has been resolved, owing to the doubt as to 
the Oouncil’s power of sflording a supply under the require circum- 
stances, not to entertain the proposal farther, 


Finchley.—The transfer of the Finchley Electric Light Company's 
mains and the goodwill of the business was completea op April 14 
The electric hghling accounts for the year ended March 31, 1905, show 
a general expenditure of £2 620, a revenue of £3,922, making a net 
revenue of £1300. Interest and stinking fand absorbed £1,072, 
leaviog a balance of £228, which is to be transferred to a reserve fund 
account, Counoillor Todd, in moving the adoption of the accounts, 
said that, on behalf of the committee and the Council, he ought to 
congratulate the electrical engineer on the results he had achieved. 
The recommendation was unanimously approved, 


Batley.—The electric light has been inetalled at the Batley and 
District Hospital at the cost of Mr. Charles Robinson. Messrs. Spivey 
aad Jubb have been the contractors for the installation, and have put 
ia over 90 lamps, The fittings throughout are cf steel bronze. All 
the wards are lighted in the centre, the largest wards having four lights 
and the smaller ones two. The corridors, staircases, board-rooms, and 
the rooms used by the staff are also well lighted. At the opening lat t 
week an X-ray apparatus was received from an anonymous donor, and 
the medical ste ff have subscribed 100 guineas towards an enlargement 
of the hospital, so that scme suitable place oan be provided for the 
installation of the apparatus. 

_Hove.—The Council have confirmed the following proceedings of the 
Lighting Committee : The thirteenth report and statement of accounts 
of the electric lighting company for the year ended December, being 
produced before this committee, the town clerk wss directed to ask the 
company to explain why the accounts had been published t efore being 
audited on behalf of the Council as provided for in the deed of transfer. 
The Council are recommended to authorise the committee to take such 
steps es they might be advised, as pre vided for in the deed of t ausfer 
of Dec, 8 1892, to obtain an alteration in the prices or charges made 
by the company, for electric energy within their area of supply. It 
was stated that Aldrington would de supplied with electric light within 
three months. 

Darlington.—At the lest meeting of the Electric Lighting and 
Tramways Committee, Mr. Lunn, mans ger of the works, eubmitted 
his annual report, which showed an inoreased revenue of £957, or 
19 per cent. compared with the previous year, notwithetandiug that 
the price per uoit has been reduced by 4d. The report states that 
there had been a substential reduction ia the coat of production, and 
there had been generated with the same plaut, owing priacipally to 
the inc:eased supply for the tramways and otherwise, between 24 and 
$ times as many units as in the previous year. The net profit for 
last year, in spite of the large interest and sinking fund charges, was 
nearly £1,500, and it was suggested that the price per unit for lght. 
ing be reduced from 44d. to 4d. For power purposes reductions from 
2d. and 14d. to 14d. and 14 1.—that is, 14d per unit for the fi.st 500 
units per quarter and 14d. per unit for all over that —were proposed 
The reporc was adopted. 

Houghton-le-Spring.—As a retult of a diff-rence between the 
postal autborries and the Urban District Counci’, the district has, 
says the Yorkshire Post, been put in a state of isolation as far as 
telegraphic communica.ion is concerned. Apprehension has been felt 
by the postal authorities at the proximity to the telegraph wires of the 
overhead cables erected by the Sunderland District Tramways Com- 
pany, which has intimated its intention to switch on the current 
during the present week. They accordingly asked leave cf the Council 
to shift the poles and wires to the other wide of the road, but consent 
was refused, the Council urging that the poles should be erected on 
private land. To this the postal authorities demurred, statiog thet 
the revenue from the local telegraph tervice would not justify the 
expense which would be involved. As no agreement has been come to, 
the telegraph service has been euspenè ed. It ie hoped that the matter 
will be arranged satisfactorily at a conference whion hae been fixed to 
take place between the Council and the sectional telegraph engineers. 


St. Marylebone.—'' A Marylebore Consumer” writes to the Ties, 
under date May 14, as follows: The open trough in Mort igue- piace. 
of which a resident complains, is a trifle compared with the increased 
voltage which is now being pressed on the consumers, The alteration from 
100 to 240 volts will entail a change cf every lamp and fittirg in the 
borough. The municipality will change the lampe withont cost to the 
users, but the expense will be enormous, and the whole will have 
to be paid out of the rates! It is a gift with one hand, while the cost 
is taken with the other. Moreover, the rat p:yyers who do pot use 
electricity will have to pay their share of the extravsgance. No one 
secms to wish for the change. Many intend to refuse their consent, 
which, to their surprise, is asked at the Jast moment, If they decline 
to give it, the question is to be decided by an arbitrator of the Board 
of Trade. What practical decision he (au give no one knows. Another 
imp: rtant question is aleo un kaowo—the in fluenee the increased volt · g- 
will have on assurance policies. Suroly the original acquisition of tte 
electiis compsny was muddle enough without this intensification of a 
bad business, It is to be hoped that those who are now satisfied with 
their current will refuse to consent to the change.” 

Islington. — The Oouncil on Friday decided to obtain expert's 
opinion on the extensions of generating plant, estimated at £15,000. 
At to-night’s meeting it will be proposed that two mains extensions 
be made at a cost of £150 and £80 respectively, and the Lighting 
Committee will report as follows: ''In proceeding to give effect to the 
resolutions of the Oouncil of April 6 and 14 last authorising us to 
instal arc lighting in the Newington Green district and in Stroud 
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Green-road, we have carefolly considered the type of lamp to be 
adopted and have tested with satisfactory results the Exrcello flame 
lamp, which is manufactured by the Union Electric Com]ſ any. 
Limited. We have also hed under oonsideration the desirability of 
substitutirg lamps of this make for the ordinary a'c lamps erected at 
certain spots in boundary roads, and are of opinion that it would be 
&ivant«geous to do so. We recommend th-t a contract under the 
seal of the Council be entered into with the Union Electric Company, 
Limited, for the supply of 42 Excello flame lamps.“ Referring to 
the purchase of six mechanical stokers, the committee say that satis- 
factory tests have been made st the electric lighting station with the 
mechanical stoker of the chain. grate type manufactured by Measre. 
Baboock and Wilcox, and they recommend that three sets of 
chain-grate mechanical stokers be at once ordered from Meears. Babcock 
and Wilcox, sul ject to their spreeing that the Council shall not be 
liable for any payment therefor until the sanction to the loan has been 
received from the London County Council. 


Electrical Mining Machtnery.—Messre. Ernest Scott aud 
Monntaio, Limited, of Newcasile.on-Tyne, and the Close Works, 
Gatesbe:d, have recently received a contract from the Butterley Coal 
Oompany, cf Derby, for their Kirkby Colliery in Nottingham shire, 
the installation contisting of two horizontal compound - oondenei g 
steam-engires, each of 460 h. p., driving on to two low-speed three- 
phase generators, esch of 310 kw. capacity. This plant will supply 
cur:ent to four eudless-rope haulege gears placed underground at 
distances varying from 20 yards to 650 yards from the ehatt bottom, 
the hsulage gears bringing tbe coal from long distsnses ia bye. The 
haulage gears are each driven by three-phsee motors of Boott and 
Mountain's latest design, each motor beirg capable of giving 
100 ¢ ffective horse-power, and the haulsge gears are provided with the 
firm's special type of friction clutch and friction brakes. A complete 
system cf tel: phones is also being arranged between (ach hanlage room 
and the main power station at bank. One generating set is of sufficient 
sizstodrivethe fourbaulsg» gears, and the second tet it used as astand-by, 
aud for dnvirg pumpiog machinery and other machinery at the surface. 
The Wigan Ocal sud Iron Compiny. Limited have alto decided to 
iocrease their electrical plant at the Menton Oolliery, avd have placed 
this work in the hands of Messre. S;ott and Mountain, who recently 
carried out an installation for pumping snd hauling maobinery at the 
Wig in Compavy's Sovereign pit. Ihe plant at the Manton pit will 
coneist cf three compound hor z ntal stesm-engines and crankshaft 
alternators, esch of 550 h p. In addition to this, tLere is a continuous- 
current generator capable of supplying 2 500 lights, which are being 
installed tor lighting at the auiface aad undergrourd and also the 
houses cf the officials and workmen. The pumping machinery at 
Manton Colliery consg'sts of five sets of S:ott and Mountain's well. 
known mining pumps, each set being capab'e of delivering up to 1 000 
g*llons per m'nute, and is probably one of the largest in the United 
Kingdom. We also understand that Mosere, Scott and Mountain have 
a covsiderable number of other important contracts in hand, including 
iostallations of mining machinery for the Mickl y Coal Oompany, 
Asbing Coal Company, Harton Cal Compwy, North Navigatoa 
Colliertes Company, Swalwell Oolliery Oompany, Shelton St:el and 
Iron Company, Consett Iron Oomp«ny, B II Bros., Limited, Cimmell, 
Laird, and Co., aud others, and are extremely bcsy in their new wo: ks 
at Gateshead, which have now been completed, which gives the firm 
increased facilities for producing all classes of er gineering work and 
electrica] machinery. 


Kingston-on-Thames.—The borough (lectr/cal engineer (Mr. J. E. 
E ige me) in his eleventh annual report on the working of the Oor- 
poration electricity undertaking for the year er ding March 31, 1905, 
says an extension has been added to the eogine-house, consisting cf 
two bsya in which the new generating plant has been installed. The 
'hree-orank. triple expansion, h‘gh-sj eed, enclosed engine of 3£0h p. 
direct coupled t» a single-pha e alternator cf 200 kw. capacity, 
mentioned in the last report, hss been delivered end erected, but not 
yet taken over from the contractors. A larg» number of extensions of 
the distributiog mains have been made for the purpose cf connectirg 
up consumere. Transformer pillars and re:tion pillars containing dis- 
connecting gear have been erected in various streets. These pillars, 
which are designed for dividing up the meins throughout the 
borough iuto sections, says Mr. Edgoome, are proving a convenient 
and readily accessible means of controlling the supply throughout the 
district from various poiats, and, ualike the underground sub statione, 
are not subj-ct to disturbance from water during fl.ode. He also 
reported a satisfactory increase iu the use of electiio motors in the 
borough for driving printing, cutting, and foldiog machines, hair- 
brushing machinery, serated water machinery, organ blowing, boot 
stitching, dental drills, and ventilaticg fans, ete. Current for motors 
and heating apparatus can be supplied through a separate meter at the 
reduced rate of 3d. per unit, the rental for this extra meter being 6d. 
per quarter, Small motors for driving sewing machines can be par- 
chased for about £3, the current takea by this type of motor costing 
about jd. per hcur., With regard to the question of electric 
side street |'ghii'g still under consideration, experiments were 
being oarried out with a view to obtaining the test results, The 
working of the Corporaticn’s ele:tricity undertskiog for the last 
12 months shows a p oʻt of £1,074 owing partly to an increase in the 
revenue receipts amcuating to £430 and partly to the reduction in the 
cost of gcaeration and distribution amr uating to £641, the latter 
feature being particularly satisfactory. The number of consumers has 
increased from 650 to 746, an inoreste of 116. Tae number of lampe, 
motors, and other apparatus (n terme of 8 c.p. lamps) applied for and 
connected has inoreased from 28,605 t» 35,709, an increase of 5,106. 
This increase in the number of consumers 18 very satisfactory, and is 
tha largest increase durir g any 12 months since the works commenced 
1unning. The total capital expenditure to March 31, 1905, amounted 
to £92 205. The amount of capital expended during the year was 
26, 756, the amount of capital repaid being £2,658, leaving a balanos 
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of outstanding cap:til cxpenditure to March 31, 1905, of £75,860, a 
total sum of £16,344 having b.en paid off che capital account, The total 
works expenditure has been decreased by £417 from £5 046 to £4,599, 
whilst the total revenue has increased by £439 from £10,002 to 
£10,432, a net increase of revenue over expenditure of £877, 
notwithstanding the rebate obtained by the mejority of the con- 
sumers under the new system of charging. The average cost 
of fuel per unit sold has been reduced from 1'157d. to 933d. 
The engineer states that the adoption of the demand iadicitor system, 
with charges of 7d. and 3d. per unit, had in almost every instance 
considerably decreased the cost of current to private house consumers, 
aud especially to hotels and public-house:, The advantage generally 
to consumers on the circuit was indicated by the year's working, as a 
comparison of the total receipte from all classes of consumer showed 
that owing to the adoption of the demand indicator syetem with rates 
of 7d. aud 3d., they had benefited by over £600 compared to the 
amount which they would have paid for the came current under the 
former flit rate of 61. per unit. Mr. Edgoome finds that the Oorpora- 
tion's system of deferred payment wiring being now more widely 
known, an increasing number of consumers are availing themselves of 
this method of wiring their premises, The work is done on the follow- 
ing plan: The Corporation pay the contractor the cost of the work, 
such amount being refunded by the householder by means of deferred 
payments over a period not exceeding five years. A fee of 5 per cent. 
is charged by the Oorporation for preparing the specification aud 
superinvending the work, interest at the rate of 5 per cent. per 
annum being charged each «qusrter on the outstanding balance. A 
number of consumers, although not wishing to avail themselves 
of this opportunity of spreading the payments over a number of 
years, have had their houses wired under this system in order that 
the work might be carried out to the specification and under the 
superintendence of the Corporation, and upon completion of the 
installation have paid the whole cost of the same, together with the 
Corporation's fee of 5 per cent. for superintendenoe, instead of dividing 
the mod cver a period of years, Ten lampe with simple fittings 
can be installed for from £7 to £8. The groes profits on the works, 
after paying all charges, exclusive of payment of interest and repixy- 
ment of capital, has increased from £4,955 to £5,832. There is a 
surplus after payment of interest amounting to £3,732, and after 
r-payment of capital there still remains, as above stated, a surplus of 
£1,074, a very satisfactory result, showing that the era of prosperity 
of the undertaking, which commenced in the previous year, bas been 
more than maintained during the past 12 months. The total capital 
expenditure sanctioned by the Local Government Board is £99,860, 
of which £19,654 was borrowed at 23 per cent., and the rest at prices 
varying from 34 to 4 per cent. The amount of electricity supplied to 

rivate consumers was 414,775 uaits, which brought in a revenue of 
£8,747, 13s. 1d., while for ths 112,558 units supplied for public light- 
ing the income was £1,686. 163. 10d., the revenue per unit being 
4749d., which is the lowest price of any given in the table printed 
with the report, last year's figure (5'211d.) being the highest. 


PROVISIONAL PATENTS, 1905. 


May 8, 

9649. Improved electric railway signalling system. Per y 
Richard Julius Willi, Fife House, Kingston-on-Thames. 
(John D. Gordon, United States.) 

9655, Improvements in dynamo construction. Henry Leitner 
cu Richard Norman Lucas, Lynton, Dartnell Park, By fl et, 

urrey. 

9657. Improvements iu and relatiog to electric accumulators. 
Paul Alfred Gouin, 60, Queen Victorie-atreet, London. (Date 
applied for under Patents Act, 1901, May 9, 1904, beiog date 
of application in France.) (Oomplete specification.) 

9075, Improved electric worm reducing gear and automatic 
brake connected therewith. Rowland George Harman, 
10, Westmoreland-buildings, Alderrgate-strcet, London. 

9677. A new or improved connector for electrical conductors, 
Edward Wilmer Hill, Norfolk House, Norfolk-street, Strand. 

9685. Improvements in electrical cables. Henry Edmunds and 
Philip Dawson, 47, Lincoln’s-inn-fields, London. 

9702. Improved field telephone and telegraph apparatus. 
Patrick Joseph Kenny, 322, High Holborn, London. (Edward 
Molyneux, India.) (Complete specification.) 

May 9. l 

9708. Improved process for the electro-deposition of iron. 
Sherard Oowper-Coles, Grosvenor Mansions, Viotoria-stie»t, 
Westminster, London. 

9739. Improvements in apparatus for controlling the supply 
of energy from alternating-current generators to 
alternatiag-current motors. Arthur Pemberton Wcod, 
54, Castle-atreet, Liverpool. 

0746. An attachable and detachable light reflecting and 
diffasing device for electric and other lamps. Charles 
Hindle, 30, Liverp»ol-street, Kiog’s Cross, London. 

9783. Improved construction of electric arc lamp. Heir mann 
Diamant and Andrea Chiesa, 173, Fleet-st-eet, Lordon. 

9794. Improved apparatus for automatically regulating the 
potential in electric circuits. Joseph Kloppenstein, 11, 
Southampton-buildipgs, Obsncery-lane, London. 

9797. Improvement in the method of electrically expioding 
the charges in the cylinders of explosion engines. 


Harry Oonduit, 8, Townshend-terrace, Sheen-road, Richmond, 
Surrey. 


May 10. 

9815. Improvements in appliances for use in conneotion with 
the electric ignition systems for internal-combustion 
engines. Charles Thomas Brock Sangster, 24, Temple-row, 
Birmioghim. 

9837. Improvements in apparatus for compounding synchron- 
ous alternating-current machines. Bruce Peebles and 
Co., Limited, aud Jena Lassen Ls Cour, 34, Castle street, 
Liverpool. (Oomplete specification. ) 

9838. Improvements in multiple-unit controlling apparatus 
for electrically-propelled trains and the like. Buse 
Peebles aud Co., Limited, and Jens Lissen La Oour, 34, 
Castle-strcet, Liverpcol. 

9839. Improved means for the regulation of spoed of com- 
pensated single-phase motors. Bruce Peebles and Oo., 
Limited, and Jens Lassen Là Coar, 34, Oastle-street, Liver- 
pool. (Complete specification.) 

9865. Improvements in electric cables or conductors. Allan 
Berlin, 7, Southampton-buüldings, Ohancery-lane, London. 
(Dite applied for under Patents Act, 1901, May 10, 1904, 
being date of applicition in Sweden.) (Complete specification. ) 

9884. Improvements in main distributors for telephone 
exchanges. Franklin Wise Howorth, 46, Lincoln's-inn- 
fields, London. (The Deutsche Telephonwerke R. Stock uad 
Oo. G. m. b. H., Germany.) (Complete specific tion.) 

9887. Improvements in and relating to the electrical driviug 
of printiog presses, calender rolls, and the like. The 
British Thomeon-Houston Company, Limited, and George 
Matthews Brown, 83, Cannon-street, London. 

9890. Magneto-electric igniter for explosion motors. Leberecht 
Kootz, 49, Ohancery-lane, London. 


May 11. 

9892. Improvements of apparatus for regulating electric 
repulsion motors and similar purposes. Edwin Freund, 
39, Victoria - street, London. 

9901. A primary battery. Sydney Robert Richardson, 45, God win- 
re a , Oliftonville, Margate. 

9908 Improvements in connectors for electrical conductors. 
The British Thomson. Houston Oompsny. Limited, 83, 
Cannon-street, Lor dn. (The General Electric Oompany, 
United States.) : 

9940. Improvements in the regalation of electric circuits 
subject to rapidly-fluctnating loads. William Armistesd 
and Max James Kovies Tilney, Birkbeck Bank.chambers, 
Southsmpton-buildings, Ohancery-lane, London. 

9919. An improved telegraph key or “tapper.” Joseph Lancelot 
Addison, 70, Chancery-lane, London. 

9966. Improvements relating to electric group time fuses. 
Henry Harris Lake, 7, Southampton-builciogs, Ohancery-lane, 
London. (The Firm Fabrik Elektrischer Ziiader G. m. b. H., 
Germany.) (Complete specification.) 

9973. Improvements in electric controlling apparatus. The 
British Thomson-Houston Oompany, Limited, 83, Cannon- 
street, London. (The General Electric Company, United 


States. ) — 
AY 12. 


9974, Improvements relating to oil, gas, vapour, steam, com- 
pressed-air, and hydraulic motors for steamships, 
electricity works, and road vehicles, and general 
work. George Sellers and William Smith, care of the 
Caledonian Eogincering and Shipbuilding Company, Preston. 

9991. Improvements iu electric switches. The Electric Ignition 
Company, Limited, and Frederick Harold Hall, 24, femple. 
row, Birmingham. (Oomplete specification. ) 

9993. A safety guard for the live rail of electric traction 
railways. Alexat der Swanson, Oathkin-avenue, Rutherglen, 
bear Glasgow. 

10009. Improvements in magneto ignition devices for iaternal- 
combustion engines and the like. Edward Russel! 
Clarke, 35, Leinster-gardens, Hyde Park, London. 

10016, Improvements in electric meters. The British Thomson- 
Houston Compary, Limited, 83, Caunon-.street, London. 
(The General Electric Company, United States. ) 

16017, Improvements relating to the control of electric motors. 
The British Thomeon-Houston Company, Limited, 823, 
Oannon-street, London. (The General Elestric Oompany, 
United States. ) 

10047. Improvements in electric cables. Willoughby Statham 
Smith and William Puddicombe Granville, 24, Southampton 
buildings, Ohancery-lane, London. (Complete specification ) 

10051, Improvements in brush-holders. George Creydon Marks, 
18, Southampton-buildings, Chancery-lane, Lonaon, (Abbot 
Augustus Low, United States.) (Complete specification. ) 

May 13. 

10067. Improvements in and relating to the treating of 
patients by statio, galvanio, or like electrical currents. 
Gerald Joseph Macaura, Suabridge-chambers, Bradford, 
Yorks. (Complete apecification. ) 

10100. Improvements relating to overhead current collectors 
for electric railways and tramways. Paul Platte, 
Birkbeck Bank-chambers, Southampt n-buildings, Ohancery- 
Jane, London, (Date applied for under Patents Act, 1901, 
May 14, 1903, being date of application in Germany.) (Com- 
plete specification. ) 
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10085, Improvements in the ventilating arrangements of 

ectric generators and motors. Siemens Bros. 

and Oo., Limited, Queen Anne’s-chambers, Broadway, 

Westminster, London. (Messrs, Siemens Schackertwerke 
G. m. b. H., Germany.) (Complete specification.) 

10097. Improvements in receivers for electric waves. Johaun 
Christian Schäfer, 5, Upper Vernon.street, London. (Date 
applied for under Patents Act, 1901, May 18, 1904, being 
date of application in Germany.) (Oomplete specification. ) 

10111. Improvements in and relating to electric conductors. 
Stanislaus Berger, 7, Southampton - buildioge, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, May 14, 
1904, being date of application in Germany.) (Complete 
specification. ) 

10112. Improved insulating base for electric switches, plugs, 
pushes, and the like. The General Contracts Company, 
Limited, and Joseph Gordon Salamon, 149, Strand, London. 

10118. Improvements in improved system of electric train- 
lighting. Henry Leitner and Richard Norman Lucas, 4, 
South-street, Finsbury, London. 

10119. Improvements in electric insulating materials. William 
Kennedy-Laurie Dickson, 64, Strand, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 1, 


1904, 
Alternating-ourrent motors. Zani, 
Alternating-current electric motors. British Thomson- 
Houston Company, Limited. (General Electrio Company.) 
Enclosed fuses for electrical installations.  Fellenberg. 


Motor vehicle for agricultural purposes, applicable 
also for extinguishing fires, watering gardens, 
generating electric light, and other purposes. Frö i. 


10722, Reverse-current electric circuit breakers. Andrews. 
10794. Electrolytic apparatus. Blackmcre and Byrnes. 
11288, Electric accumulator electrodes or plates. Ricks. 


Process for obtaining producer-gas and electrical 
energy from peat. Warburton. 


8237, 
10457. 


10656, 
19711. 


19333. High-tension electric switches. British Thomson-Houston 
Company, Limited. (Allgemeine Elektricitäts-Ges.) 

19607. Combined electric lampholder and candle-nozzie. Tiffin. 

13264, . electric motors and generators. 

orda. 

13643. Signals in telephonic exchange. Oppenheimer. (Act. - 
Ges. Mix und Genest.) 

13947, Construction of electric tumbier switch. Smith. 

15118, Dynamo-electric machines, British Thomson Houston 


Company, Limited. (General Electric Company. ) 

15967. Electric light fittings. Irving. 

15300, Electric transformers. British Thomson-Houston Oompany, 
Limited, (General Electric Company.) 

Hoisting and similar apparatus. British Thomson - Houston 
Oompany, Limited. (General Electric Company.) 

Air-brake systems and valves therefor. British Thomson- 
Houston Company, Limited. (General Electric Oompany.) 

Systems of electrical distribution and apparatus thore- 
for. Ferguson. (Date applied for under International Oon- 
vention, July 13, 1903.) 

Space telegraphy. Stone. (Date applied for under Inter- 
national Convention, Nov. 25, 1903. 

Serios commutator motors for single-phase alternating 
current. Maschinenfabrik Oerlikon. (Date applied for 
under International Oonvention, Feb. 29, 1904 ) 


1905. 

Devices for exerting an clectromagnetic influence upon 

the aros of electric aro lamps. Carbone. 

Gloves for eleotrio insulation purposes. Weilbier. 

. Devices for preventing the overoharging of oleotric 
cables. Land und Seckabelwerke Akt.-Ges. (Dateapplied 
for under International Convention, March 31, 1904.) 

. Attaching electric insulators to tubular or like arms 
or brackets. Siemens Bros. and Co., Limited, and Perry. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, AM Last price 
Commereial and Industrial.— £ g 
Alliance Hlecorical Co., 5 per cent. Cum. pred Nos.1-70,)00 1 Ki 
Aron Electricity Meter, p.c. Oum. Pref. es, 1-125,000 1 .. 7/16-17/32 
British Insulated and Helsby Cables Gra, 11.400 000 .... 5 — 6536 
6 per cent. Cum. Pref., 1- 100,000 F 5 — 3546 
i per cent. Mortgage Debentures .............. 100 æ 102.105 
‘British Thomson-Houston Co., 44 per cent. lst Mort. Deb, i 100 103 
Bettiah Westin Quse Mies and Haun. ü Per cent. Pre, — 7 
215,001-575.000 ... 8 22 ate 3 1/16 
— "a pe 1 Mortgage Debenture 7 15 ae u- = ye 
Brush Engineering, 08. l. ee 
. 6 cent. mmm 1 m as l-1 xd 
— t per cent. 1st Debenture Stock- w 92-99 


Name, a dd © — Last price, 
£ £ 

Oallender s Cable, Debentures an mé mo mb QE 99 oo (4 meo cO mo meo HO 100 = 107-109 

00 % %%% meo mo ME (6 OF „„ 60 5S OE 68 OO 0 O „ (eO OD 6 e 194-114 
— — 6 per cent, Fre Oe ee 6200 „ „ 9.8 &5 9.8 e 6 = 5j 57 

Orompton and Coo Wa eds ud D me 2k 
—— per cent, Debentur ess e». 100 95 100 p. c. 

— Swan United, ids Shares, 1-99, 21. æ- ð =» 131 

” Shares, 01-017,189 ........ 5 > 24 
ä R TEET E e.. 100 . 8590 
——— 4 per cent. Deb. Stock, Nee... 100 œ ) 8287 

Electric Constru limited, Nos. 1 to 112,100 ..... 8 . 311 
— — 7 per cent. Oumulative Pre... 2. — 
— — 4 per cent. Perp. 1st Mort. Deb, ..............-- 10 . 95 

Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 . 90-96 

General Electric Compan (1900), percents Oum. -- 10 œ 9-10 
— Â cent. lst Mort. Deb. Stock . 100 . 97-101 

W. T. Henley's Telegraph Works, Ordinary .......... — D — 113-123 

44 per cen Preference os oo 90 es 00 0.0 60 60 40 90 09-9 as 6 ew 55 
per ce ot Debentures .................. e.» ..100 . 109111 
India Rubber, Gutta Percha, and Telegraph Works .. 10 . 1617 
4 per cent. Debentures.......... cocer eee re ce ~ 100 . 100-103 
Parker, Thos., Limited, Ordinar gg — 10 œ 10-104 
Telegraph Construction and tenanoe........— =o ww là. 34-36 
Electrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary ............. seier om 10 æ 113-125 
— — 44 per cent. Cum. Pref., 7,501-15,000 ........ ._ MU. m 10-104 
— 6 per cent. Cum. Second Pret., 15, 001-22,500 10 11-12 
— r cent. Debenture Stock. Red. .......... 2 100 . 106-108 

Bromley (Kent) Hlectric t and Power Co. .......... B. s 51 

4 per cent. 1st Debenture Stock, Red.... 100 . 102-106 

Brompton and Ke ; lvessuersgrsszem mm 3 D m 94-104 
— 7 Cont, Preferenoe .................. G — 94-104 

Oalcutta Electric Bu} Corp., Ordinary, Nos. 1-60, 000 — B w= 882 xd 

Nos. 60,001-80,000 ............. ccce eer nno 6 —  748,xd 

Daninr Ee Electric supply Go mpany, Ltd., £10 8 . . iby 

Central Electric TED d 4 pet Y Guar Deb. Stock 100 — 1 

and 70,001-80,000. . 6 — 1434 
^ et = ^ rit nos cun P 1855 A RS 91 6 
——- ‘City Undertaking,” 44 p.o. Oum. Pref., 1-40, - é 
nr, 8 5 . avi 
——— 4 per cent. opentare Brock, Bec (ETOF: Certa.).. 100 . 10 107 

Chelsea Electricity Supply ...........- ccce assess ssas ss 2 cB um gl 
— 1M pid Kor De tures v€-*609090900009000€04008 920909 rw) 100 = 1 -111 

City of London, Ordinary.............- ce ee ee eere n na we l0 » 11-12 
— 6 nee t. Cumulative Prei... „ AU um 8 5 f. 

5 per cent. Debenture Stooo³ꝶ kk - 100 . 124-12 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 100 æ  104-1C6 

Oounty of don Electric Supply,Ordinary .......... — 10 a 

6 per cont. Cum. Pref. ...................... eere 10 
44 per cent. Debentures Prov. Certa. All pd. Rd. 100 . 102.1 
— 4 per cent. 2nd Debentures Prov. Certs......... 100 .. 112-115 

Bdmundsons’ Bleotrici , Ordinary, PD: 8 61 

—— 6 per cent, Cum. Prein. 8 . A 
ve par con cont. First Mort. Deb.................... .. 100 æ 107-1 

Electrico Lb. & Tractn. Co. of Aust., Ld., ,6 p.c . Er. 130,000 8 = - 

6 per cent. 8 Stock, Red, ......-..... ^ 100 . 

Folkestone . Zu Nos. 1-10, 000. 8 V. EA 

per cent. t Deb. ob hock, Red... —— 98 ce me ~ 100 a 1 e. 

Havana Electricity, Limited, 1-15,000 . ENS U m 94-104 

Hove Rlectric ing, Limited, Ord.. i- 15, 000 ......-.. ba ue 

Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 < 100-103 

Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 

cent. Cum. Pref., OOO ess wnat acaba’ wees ds l saa 141 
& tebridge Elec. Lt., Ltd., , Ord, 1 47 000 6 1³ 

Kensington and tebrldge and Notting Hill, 4 per 

Kidderminster and Dist. Elec. o- Lighting and Traction, Pref. 10 ~ 8-10 

London Electric, BEY AOE SETTE ITE = Ò a 24-28 
—— 6 per cent. Pre eee eee eee eren 6 = 54-5 
—  & per cent. 1st Mortgage Debenture Stock, Red... 100 . 9-101 

Metropolitan Ordinary .............. eee eere eher 10 — 1819 
e cent, Mortgage Debenture Stook . -. 100 — 109-114 

per cent. Cum. Pref, ...................... . T. - 54-53 
‘dined e cent. M. Debenture, Red. ........ — -99 

Midland Electric Power Ld., 44 p c. lst Mort. Deb.. 100 - 99-101 p.c. 

Newcastle-u on Tyne Electric Supply, e D. ies i 

Notting eu Electri 7 8 10 1 

tiog 4 per cent cane De one os. 1-500 (Reg.) — — 100 107105 

Oxford Electric, Ordinary > 14, Bos ~- 8 a Ób 
— 4 cent. Ay one tas *9 „%% ee 9000909000920 100 = 98. 

Royal Hiecirical Com of Monvreal di per cont. First 

Shares Mortgage Debentures ...................... ~ 100 . 101-104 

Smithfield Markets Electric 8 Lied., Ord., 1- 12,000... 6 — 28-53 

4 cent. Debentare Stock .. .. .. .. as s ec» 100 4 79-83 
South London, Ordinary ....................- eere FS 1515 
South Metropolitan Electric Light and Power Co., Ord... 1 13/16-15/16 
—— 7 percent. Cum. Preꝶ ii . l 1117521 13/32 
——-— 4 per cent. lst Mort. Doo). 100 .. 1065108 
——— Ditto, June, 19 = 

dt. James's and P Pall Mall, Mail, Ordinary, 101-30,080 ......... 5 = 1615 

Urban Rs Bi per cen. 3 T ftem. m — ine 
E ec Q "00920900 E 
——— per . On, Granary Peine B 60,001-80,000 6 . T 

Westminster, eo no +e 9 99 qe an ND Q5 UD 6 em 12-1 
——— 6 per cent. Cum. Fra. , 110,101-138,281..-.2 6 o 6-64 

Eleetrle Tramways.— 

Anglo-Argentins, 5 per cent. Cum, Pref., 1-260,007 ... 6 54-54 

J323q3J)) Rd ce Ra aeoo CADRE de phat E CU ds | 84-85 

Permanent 6 per cent. Debenture Stock, 1888 .. 100 w 141-144 
Auckland Elec, Trams., Ld., 5 p.c. 1st Mor. Deb. Stk., Red. 100 .. 105-107 
Barcelona Tramways Limited, Ord. Ord., 1-20,000 ....—...—... 10 .. 114-112 
5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 . 910i 

5 pet: cent Deb., Red., 1-000. Q 10 .. 99. 

p — 4, t. Red. Deb. Stock **9060»959€099060*2990* 926€ 100 ee 96-100 

Rath Elec. peace 1A PEE ore Shs., 75,001-150,606.. 1 .. 3-4 
——— 5 per cent. Cum. 1-59, N 1 .. 15/16-1 1/16 

Belfast Street Tramways, Ord., 1. 25, 25.500 ———À  — (xe A0. vs iiid 

Blackpool and eetwood Tramroad ...........- — SO l0 ay 5 

Betabans Tramway Invert Lim., Ord., 75089 „ li 
——— D per cent. Qum. Pret, Nos. 1 75, 00 6 = 
un vet — Deb. Stk. i Seu es Certa. all pd. 100 æ 9 

British oan umbia Electric Railway Oo., Ord. Def. . 100 . 105.106 
—— ff ̃ ͤ—ũ. . 4e» ea a 100 Y 100.105 
— Non. Oum. 6 per cent. Pref. .................. 10 . p 

Si Debs., Nos. 55 250, of Sid each 40 — 105 p 0 
—— per cent. Vancouver Power De .100 — 9-102 

. Grd. 1200000 6 00001 00.000 19 | Oy, 
SE per oen * Tm em 
——— per cent. S den Dabentare soak -s =-~ 100 . 121.125 


p 
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moun 
Name, ide Last price, Name. ga © Last price. 
£ £ 
" £ Oldham, Ashton, and Hyde, Tramway, Ordinary... 10 12 
—— 74s per. cn. Om. Pf.,1-40,000 .~..— 5 5 9/16-513/16 | Perth Hiec. Tramways (W. A.) ö percent, 1Mrt. Deb. Sk. 100 — 105.118 
——''B' 6 por cent, Om. Pt., L-27,600 ne n me — „ — 563 Potteries Slectric Traction, Ordinary 80, 00 1-40, 00 l ~= 10 9 9) 
j percent. Deb, Stock, Red. 221 = 107-109 6 per cent. Cum. Pref., I-50, 00010 91 91 
— eeov. Cert. all paid . % „ „„ 08 8088 „ 9.9 „% „ 100 = 103-106 44 per cent. Debenture Stock ese mo mo meo ne „„ 100 a 1 104 xd 

Buenos Ayres Bleotrls Trams., Ld., a c. Deb. Stk., Red. 100 . — 97.69 South Lancashire Blectric Traction and Power Company 

Calcutta Pram ways, Limited, 1-102, e 8 £260,000 Ordin Bladen Sus HU EVI 1 
——— 44 per cent. lst Deb. Stock, Rede. . 100 107-109 £101,112 6 per cent, Preference . 1 

Oape dievoric [Tramways Nos. 1-480, 000 1 114 —— £597,170 44 percent. Debenture Stock 100 p. 0. 100 po. 

Oity of Birmingham Tramways, 6 per cent. Cum. Pref... 65 46i 
— | per cent, let Mortgage Deb., 1-3,000(1917)... 100 . Eleetrie Rallways.— 

Qolomoo Giectric Tramways and Lighting, 5percent.1 8 0 100 91-83 

Mortgage Debenture Stock, Red. =. 10 101-103 Centre! London, Ordinary ~» me --- 1 'aOLI0s 
—— por gent. Oum, Fre. 10 - 11-18 — 4 Do. Deb! Stock : IN. maton Gurt 4. "fully paid). 100 — 110-112 
—— — 4 percent. Debentures e.s ee. as esos sose mae 100 = 101-102 oath Lor d oc elt yer , fully 10 oA 

D bita Calted Tramways (1896), Ord., Nos, 1-60, 000 10 . 184-144 City and Sou "i Deb re Stock N = 107.109 
— 5$ ger ceat. Prof., Nos. within 1-60, 00 10 51.97 4 per cen 'Pr en dock 81 53555533 7 igo. 
——— $4 per oeat, Mort. Debs., 1-5,000, Red. —..— — 100 _ . 6 per cent, Pref, Stock 8 a a = ae ae -- 100 — nein 

I apsetat VTV all . 18-19 oe m PPP 
— th peer dend. Deb Stock Oe 66 £20 68 8408 9-9 69 Q6 OF me 100 108-11 Verpoo ver 1.50000 ° * ao ae am me ne «aw c CO a 0 e 34-4 

ele g! Chanet Blecteic Tramwaye and Lighting, 6 per o. 4 = mart Mortgage Debentures, Red. i700, — I 99-101 
— - 4 pet cent, Debenture Stock .................. 100 — 85-90 n PreRt-Sh sina Secured Notes ’ oa 101-102 
Ktttsemlarter aud District Lighting and Traction, Pref. 6 = 8 w . d 018 Ordinar E ang 91.93 
L212 Calted Teys.(1901),6 per cent. Cum. Pref. ...... 10 — 93-10! aterlooan y. y ————————————- — 
— 4 pər cent. 1st Mt. Db.8tock, Red. 20 9" me „„ 99 ee 100 == 99-102 T le ho — 

Madras Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 101-103 eiepnones. 

Metropolitan Elec. Trams., Ld. ,Defd.,1,000,001-1,5314,016. 1 .. 9/32 M National Telephone, Preferred 100 — 10841094 
eee 5 per cent. Cum. Pref. „500, 001-1, 000, 000 e 1 s 1-1 /16 — — Deferred Stock 99 ae no oo ns „„ ns no ap mo am a 100 e 10 -103 
~— — 44 percent. Deb. Stock, Red, .... ............. 100 .. 108-107 e per cent, Qum. First Prei. — 124-134 

Milwaukee Electric Rall aud Light, 5 per cent. 50-yr. Cons. — — per cent. Oum. Second Pre. 10 14-124 

Mort. Bonds, 1926, 1-5,500 and 7,00 8 000. rere 926 $1,000 eo 106-110 — 6 per cont. Nou. Qum. Third Pref. „ 6 x FE ER 

Montreal Street Bail., Sterling d per cent. (Mort.) Deb., —— 54 per cent, Deb. Stock, Re.... 100 . 100-102 

1908, 1-600 ........... PEU ARR MC esau timed . 100 .. 101-104 —— 4 per cent. Deb. Stock, Red. ~ = = 100 . 104-106 
— ~ Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 . 105-105 4 per cent. Prov. Cori . . cn 1034-1064 
New Ad. bt 6 per cent. Cum. Pref.,1-10,000 and Oriental Telephone «nd Blectric Company ~ = = æ |] a 14-1 xd 


~a WP mo MO 6.6 6.6 mo 0.0 aop ae CU 6.8 Q6 HO Cb OH 69 ns 5 


- bli ——— 6 per cent. Cum. Pre. 


eee . 1.2 lli xd 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 


Trafic Returns for | Increase or nd of k 
gle trac 
week | decrease. open. —_— ml. : 
Line. — — | - — — — — 
|Ending 1905. | 1904. | Week, | — 1904. | 1903. | Ending Total 
Í | | 

| l £ -RA aE 2 £ 
Aberdeen Corporation \April29| 1,178 1,187 | — 415.549 194 194 May 31 37,931 
Ayr Corporation May 13| 235 213 | + 22 4 859| 8 8 „ 15 14:160 
Barking Corporation - - - — 1:33 — — ^a 
Birkennead Corporation ...... 5- 19 831 1,035 | - 41 25:55 | 234 | March 31 56,073 
Birmingham Corporation ....| ,, 15 356 251 |-- 99 - — - — 
Birmingham Tramways Co. .. — — — 64 64 — — 
Blackburn Corporation AMF. 803 866 | - 63 + 135 24 23 „ 29| 43,374 
lackpool Corporation e n 574 5 2 ＋ 72 + 323 171 173 „ 31211, 168 
Blackpool- Fleetwood Trams. EC 327 | 293 | + 23 ＋ 76 16) | 164 Dec. 31, 32,021 
Bolton Corporation .......... „ 14] 1,902 | 1,788 | + 113 + 500 58 38 March 31 94,151 
Bournemouth Corporation....|Aprile6 | 3,577 ),018 | + 553 10:15, 104 — — 
Bradford Corporation ........ May 6 4,074 5,65 | - 1,512 77 41 — sai 
Brighton Corporation ........ EP LÁ 937 856 | + 71 + 331A 9 74 ~~ lol = 
Bristol Tramways Company... 12 4,992 4,783 | + 201 — 914 | 514 | Dec. 319 253,150 
Burnley Corporation ........ „ 15 1,118 975 | + 145 — 1060; 10 — — 
Burton Corporation .......... A 510 822 12 — 84 — March 31j| 11,574 
Oardi(f Corporation .......... „ 9| 1,905 | 1.920 — 15 25 "x Š E — 
Carlisle Tramways Company. „ 15 18i 179 | + 6 4 311 — = Dec. 319 9,987 
Central London Railway...... „ 15 6,759 | 6,703 | + 51 + 1,8294) 6 E „ 31.362.471 
Jity & South London Rallway ,, 14 2.555 2.832 — 277 — 2,9701 bł 68 „ 91/165,003a 
Colchester Corporation ......| ,, 19| 184 — — — 7 — A 
Cork E. T. and L. Company. ,, 11 505 452 | + 55 ai 2 „ 310 25,657 
Darwen Corporation „ 12 240 210 | + 50 + 55 725 7.25 March 51% 12,541 
Dover Corporation m C 198 195 |+ 3 = 45 44 4 31 11,255 
Dublin & Lucan Electric Ry...| ,, 4 à o c ie - j h 7 61 Dec. 319 6,234 
Dublin U. T., electric cars. ) ,095 3,95) 1. 83 = 
Dublin S. District, Electric ..| „„ 12| 997 81l |+ 125 } Wo] one „ 51g 154,648 
Duadee City Tramways ......| „ 10 O29 190 33 - 22 22 May 15 35,874 
Eas5 Ham Corporation * 15 365 695 | + 173| + 192 | 10°77| 1075 | March 31 34,312 
Glasgow Corporation ........ „ 15 15.524 | 14,112 1.209 438,931 145 123 May 319 656,572 
Gloucester Corporation ...... MEX 510 — — f: 54 * 2 aL 
Halifax Corporation..........| „ 5 3,592 | 2,739 | + 545 33 30; | March31, 68,283 
Huddersfield Corporation ....| „ 15 L42 1189 | + 63 35 35 „ 31 65,545 
Hull Corporation, E. 88. „ IS] 2.85, 1.992 + 44 ＋ 89 25 19 „ 51 87,707 
Ilford Corporation . . April 046 446 | + 100 — 104 | — — nt 
Ilkeston Corporation ........|May 10 125 125 — — — a — 
Kirkcaldy Corporation ..... i I 218 21|4 7 — = s ea Re. 
Leeds Corporation ......... „„ 39] 9/93 9,240 | + 4 + 1,840 89 814 „ 25 280,562 
Leicester Vorvoration.........April:2| 1,951 — — uf» 74 = LA E 
Liverpool Corporation....... May ^ 10.444 10,057 | + 407 + 7,575 | 105 103 | Dec. 51g 531,484 
Liverpool Overhead RaMway.. „ 14 1.851 1656 | - 15 — 125 657 — June 30 79,252 
London County Council...... 6] 13,239 | 10,728 | 2,521 +11,860 | 46; 40 ES a 
Lowestoft Corporation ..... — — à 2 = 
Maidstone Jorporation ONCE V 125 — 2 - e E; 
Manchester Corporation.. , 13| 12380 | 11,355 1.025 1314 — X E 
Nelson Corporation .. .......| „ 15 125 103 | + 29 — 21 — March 31 5,200 
Newcastle-on-Tyne Corptn. . „ 13| 95 539 jj — 45 384 „ 25/185,027 
Newport (Mon.) Corporation. — — > 2 15 — ial 2 
Oldham Corporation  ...... » 141558 1100 | + 452 + 343 : = 
Portemonth Corporation...... . 1,834 1715 | + li ) 29 29 „ 81 91,448 
Reading Corporation ze "Ag 622 568 ＋ 84 * 
Rochdale Corporation ........ A pril29 582 12 di + 4 2 1.811 44 44 319 5,416 
Rotherham Corporation ... May 11 426 103 | + 23 i — — „ 31 25,968 
Salford Corporation » 15 4,16 5,997 | + 220 407 — — xe d 
Scarborough Tramways Co.... "e v 95 —_ -— = a 7 — = = 
Sheffield Corporation „ 14| 4,95 4,575 - 29) 622 344 = „ 259 216,309 
Southampton Corporation .. y. "AU 317 925 | + 14 261 11 11 „ 51 35,874 
Southend-on-Sea Corporation.. „ 10 318 2 55 + 65 4 174 64 = hel xd 
Stockport Corporation ...... . 590 44 + 45 114 Sor ez a 
Sundartand Corporation — .. l 13185 | - 5 19 51 18°48 „ 31 62,505 
Swindon Corporation je cu 175 — — — 32 — — — 
Wallasey 7 NDO € 3 A i356 669 |+ 67, + 201 105 |105 „ 51 55,861 
Warrington Corporation. 11 511 281 + N| + 113 74 3 
West Ham Corporation. „ I! 1.588 970 | + 688| + 8.721 862| — s e 
Wolverhampton Corporation.. „„ 10 143 542 | + 40! — aTh e^ „ 319 20,878 


* Includes . and proportion of profite paid to the tramway oo f 1 
Per mile of single track, include rail and team. d including lopredietcn: ay companies for term of unexpired lease. 


eight months—expenditure includes large special 


Accounts for past year, 


Passengers 
receipts| carried. 


9,099,715 
5,801,586 


11,327,932 


10,432,508 
44,391,439 


2,556,134 


2,805,277 
44,955,938 
19,063,519a 


6,555,323 
2. 560,755 
2,971,532 

588,905 


9,084,522 
12,950,269 


177,179,549 14,008,750 


16,322,054 
11,899,287 
21,065,999 


60,739,234 


113,057,234 
10,466,726 


bd 


1,420,759 
$9,715,120 


18,204,426 


995,281 
4,914,479 


14,848,958 
6,564,493 


4,265,066 


f Ineluding one section of horse traction. 
items incidental to starting new department, 


per 
Receipts per car 
Oar miles | Pas- | Car le of | mile, 
run, |" nger mile. | track. 
oo a d. 
794,541 |0-98 132 1,970 | 614 
336.049 |103 |101| 1,770 | 50 
1,349,701 1158 9°98| 2.3835 611 
— inm | — | — — 
951.484 | — 1084 — | 469 
784,43 |153 |108 | — | — 
600,757 | 3°34 |1275| 2,001 | 7-05 
2,188,030 | 1°14 | 10°82] 3,766 | 589 
1.051.928 100 |1010; — | — 
6.035.528 | — un, VN 
282.378 | 1-08 | 9-84| 1,570 | 75? 
90303] — | 947 — [d 
1,292,674a | 1:87 |64:87|58,229 | 55:50 
919,676 100 | 695| — | 39 
254.279 |1-25 |11:65| 1.707 | 9-36 
280,901 091 | 963] 2,503 — 
107.164 | 3:88 |14-09| 982 | 7°39 
3299.558& |. | -—.] oo t" AA 
152,814 |0:93 |11:276| 1,630 | — 
807,002 v65 102 — — 
0-88 |11:25 | 5,489 b| 7704 
1,387,885 |100 1179 2,060 | 871 
1,552,000 |12 | 9| 1,878 — 
2'218,696 |100 849 3,004 50 
6,215,799 140 |1094| 3,407 | — 
11,734,838 141 10% 5,160 | 698 
986,185a | 1°82 |19°30e| 5,110 — 4 
ax nd etal wee i] oe 
171,132 |83 647 — |. 
1,059,907. | 1°1 | 10:84 | 4,111b 
1,828,193 | 126 123928 | 
127.456 |138 |1027| — | 786 
525,840 |1:02 |9:570| 2,247 | 6:68 
4,926,085 | 0-904 10-428 7,510 | 7-0 
752,814 0.846 11-436| 3,760 | — 
1.455.463 | 101 |1045| — 6:08 
757,688 | 1-28 11.36 4,10 |7% 
417,335 | - 5 D i 
Train mile. 


01905 A Half-year's figures, 
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NOTES. 
_ Tramways and Light Railways Association.— 
The Oficial Circular for May contains the discussion on 
Mr. Parish's paper on “Friction as Affected by Lubrica- 
tion," and an abstract of the measure to continue and 
amend the Light Railways Act, 1896. 


Opening Streets.—A conference of representatives of 
the City Corporation, the Westminster City Council, and 
metropolitan borough councils was held at Westminster on 
Tuesday, when a resolution was passed urging the Govern- 
ment to introduce a Bill to give the highway authorities 
greater power to prevent the constant opening of public 
streets by the Postmaster-General and electric light and 
other companies. | 

Faraday Society.—The issue dated May of the 
society s Transactions contains Mr. J. G. A. Rhodin's paper 
on Mass Analyses of Muntzs Metal by Electrolysis, and 
some Notes on the Electrolytic Properties of this Alloy ” ; 
Mr. R. B. Denison's paper on the Equilibrium between 
Sodium and Magnesium Sulphates "; Mr. F. W. Harbord's 
paper on “Recent Developments in Electric Smelting in 
Connection with Iron and Steel“; Mr. A. H. Hiorns’s paper 
on “ Alloys of Copper and Bismuth” ; and the first part of 
Mesars. R. S. Hutton’s and W. H. Patterson’s paper on 
“ Electrically-Heated Carbon Tube Farnaces.” 


New Publications.—Messrs. Crosby Lockwood and 
Son will be shortly publishing a work on Modern 
Lightning Conductors,” which is likely to contain much of 
interest to all who wish to study the question of protecting 
‘buildings against damage by lightning. The author, Mr. 
: Killingworth Hedges, C.E., was the honorary secretary of 
‘the Lightning Research Committee, whose report has just 
‘been issued, and in the new volume, besides illustrating 
‘many of the examples of lightning strokes furnished by the 
‘oommittee’s observers, he describes the best methods for 
carrying out the suggestions contained in their report. 


The Liege Exhibition.—The Liége International 
Exhibition has been opened under the auspices of King 
Leopold. The British section, under the direction of Mr. 
Imré Kiralfy, who accepted the honorary commissariat a 
few weeks ago, presents an animated picture of British 
industry and art, and as new applications from representa- 
tive British firms are coming in, the few empty spaces in 
the section are being rapidly filled. Besides the United 
Kingdom, Canada, with a palatial building, forms a great 
centre of attraction. The King of Belgium has intimated 
to the British Commissioner his intention to make a special 
visit to the British section early next month. 


Milan Exhibition.—It is reported that the Italian 
delegates who have been sent to England by the executive 
committee of the Milan International Exhibition are now 
in London. They have been presented to Lord Lansdowne 
by the Italian Chargé d’Affaires. The exhibition, which is the 
first international exhibition ever organised in Italy, will be 
held to celebrate the inauguration of the new Simplon Pass, 
and will be opened in Milan next April. It is under the 
patronage of the King of Italy, and will receive financial 

support from the Government. Italy, France, Austria- 
Hungary, Germany, Switzerland, Russia, Portugal, Spain, 
Belgium, the United States, and Japan are expected to 
. participate officially. 
Birmingham Section.—The report of the committee 
for the session 1904-5 states that seven general meetings 
were held, and the parent Institution has decided to include 
‘most of the papers in the Journal. The Institution has 
also decided to award a premium of £10 to Messrs. D. K. 
Morris and J. K. Catterson-Smith for their paper on “Some 


Uses of the Oscillograph," read during the previous session. 
The membership, all grades, has increased from 258 to 293, 
The chairman for the session 1905-6 is Mr. R. Threlfall, 
F. R S., and the vice-chairman Mr. R. A. Chattock. Members 
are invited to submit papers in time to enable the com- 
mittee to draw up a complete programme before the first 
meeting in November. It is not necessary that all papers 
should be sufficiently original for inclasion in the Journal 
so long as they are calculated to promote useful discussions, 

London County Council Combined Tickets.— 
At Tuesday’s meeting of the Council the Highways Com- 
mittee recommended that circular tickets should be issued 
at the price of 5d., entitling the holder to travel by steam- 
boat from Westminster Pier to Greenwich Pier, with the 
option of returning by tram to any of the London 
termini. The single tram fare from Greenwich to any of 
the termini is 3d., but it is proposed that the inclusive fare 
of 5d. shall be divided equally between the two depart- 
mente for each passenger returning by tram, as the arrange- 
ment is likely to lead to increased tram traffic. It is 
proposed that, in the first place, the system shall be for 
one year, in order to see how the experiment works. The 
Council have deferred their decision. The suggested 
arrangement seems likely to prove a convenienee to the 
public and a useful source of revenue to the tramway 
department. 

Optical Convention.— This convention, regarding 
which we have given some particulars in previous issues, 
opens at the Northampton Institute on Tuesday next, and 
will continue until the end of the week. The president is 
Dr. R. T. Glazebrook, and sectional meetings will be pre- 
sided over by the Earl of Rosse, Lord Blythswood, and 
Sir W. Adney. Sach scientists as Lords Kelvin and 
Rayleigh, Profs. S. P. Thompson, Poynting, and Schuster, 
and Sir Howard Grubb are also lending their support to 
the movement. In his inaugural address the president 
will describle the objects and scope of the convention, and 
give a short account of the history of optical theory, with 
special reference to ite application in practice. This will 
be followed during the convention by a number of instruc- 
tive lectures and demonstrations A comprehensive 
catalogue has been compiled giving descriptions of the 
instruments included in the various classes and other 
information. 

Rotating Diaphragm.—4At the recent meeting of 
the American Electro-Chemical Society, Prof. W. D. 
Bancroft presented a paper on A Rotating Diaphragm,” 
of which an abstract appears in the Electrical World of 
New York. The author stated that if in an acidulated 
copper sulphate solution a cylindrical graphite rod is 
interposed between two copper electrodes, copper will be 
deposited on one side and oxygen developed on the other 
side of the graphite rod, if the impressed voltage is high 
enough. After this has been done the graphite cylinder 
may be revolved through 180deg., so that the precipitated 
copper side will now face the cathode. The copper will 
then dissolve and the graphite cylinder will behave like a 
reversible intermediate electrode. Instead of reversing 
the graphite diaphragm repeatedly through 180deg., it is 
possible to revolve it rapidly. In this case it will also 
behave like an ideally reversible electrode. Experiments 
show that no visible amount of copper precipitates on such 
a rotating electrode, although a considerable proportion of 
the total current flows through the electrode. 


Municipal Enterprise.—The Ipswich Corporation 
electric supply department has issued a businesalike 
collection of literature emphasising the advantages of 
electricity for power and lighting. In connection with the 
former it is pointed out that industrial users of power are 
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almost invariably the gainers by taking a supply from a large 
oentral station, on account of such stations being designed 
to yield the maximum efficiency and being under the control 
of a highly- trained staff. Regarding lighting, the pamphlets 
point out its great hygienio advantages in the home, and 
particularly in the nursery, while the attractiveness of an 
electrically-lighted shop window is duly enforced upon the 
minds of such consumers. Carefully worked out particulars 
are given as to the relative cost of current for various types 
of lamp, with information as to the special features of the 
different kinds. There are also hints on wiring houses for 
electric lighting, and some remarks upon electric ventilation. 
The various pamphlets are composed in lucid language, and 
their judicious dissemination should see & material increase 
in the department's load-factor. 


The Light Railways Act.—4A Bill to continue and 
amend the Light Railways Aot, 1896, has been presented 
to the House of Commons by Mr. Gerald Balfour, supported 
by Mr. Bonar Law. The measure further provides that if 
any order under the principal Act is not confirmed by the 
Board of Trade on the ground that the proposals of the 
promoters ought to be submitted to Parliament in pursuance 
of Sub-Section 3 of Section 9 of the principal Act, the Board 
may submit the proposal to Parliament by bringing in a 
Bill for the confirmation of the order. This sub-section 
provides that if, on account of the magnitude of a proposal 
or other special reason, the Board consider that it ought 
o be submitted to Parliament, they shall not confirm such 
order. On bringing in such Bills for the confirmation of 
orders, the Board shall make a special report to Parliament. 
If, while a Bill confirming any such order is pending before 
Parliament, a petition is presented against the order, the 
matter may be referred to a select committee, or to a 
joint committee, the petitioner being allowed to appear 
and oppose as in the case of private Bills. The length of 
lines authorised as light railways up to the present date is 
1,567 miler, and 429 miles have been constructed and 
opened for traffic. 


Egypt.—Messrs. W. P. Thompson and Co., patent 
agents, Liverpool, notify that by Khedivial decree, and 
with the consent of the 14 Governments who, by the 
treaty of 1876, guarantee the independence and ex-terri- 
toriality of the International Courts of Justice in Egypt 
(commonly called the “Mixed Tribunals), the English 
language becomes as from 18th inst. official in such courte, 
This is one of the results of Lord Cromer’s 20 years of 
uaobtrusive but strenuous administration. Hitherto, 
French and Arabic have been the only official languages, 
and hence have been used exclusively in the courts, on the 
railways, and in Government departments generally. In 
the great prosperity of Egypt, and its expansion and 
development under British rule as a mining and manu- 
facturing country, the protection of patents and trade 
marks there has taken a prominent part; but even in this 
department, though a very large portion of the trade is 
in British ships, the patents and trade marks have till now 
been registered only in the French language. Messrs. 
Thompson and Co. remark that, notwithstanding thie, 
the business of protecting inventions has assumed large 
proportions, and their Cairo and Khartoum agents report 
themselves as overwhelmed with work. Their agents add : 
“ Far too little of this is from England, though it would 
be well if British manufacturers would more generally 
register their marks here, the Act in itself forming a good 
advertisement for their products and being calculated to 
lead to enquiries for their goods.” Until comparatively 
recently Egypt was a happy hunting ground for forgers 
of trade marks, and even now there is a large business 
one in imitating English marks, as no action can be 


brought for infringement until a mark is registered in the 
country, the same state of affairs prevailing in the Soudan. 

Lighting New York.—A Bill has been passed by the New 
York State Senate creating a commission of three members 
with authority to regulate the price of gas and electric light 
and power, and providing for the supervision of such under- 
takings. The commissioners will have power to investigate 
the quality of gas supplied and the operations of persons or 
municipalities in supplying gas and electricity for light, 
heat, and power, and may order such improvements as will 
best promote public interests, preserve the public healtb, 
and protect those using gas and electricity. The commis- 


sion may prescribe methods of keeping accounts and books 


by gas and electric corporations, and will have supervision 
of the power companies at Niagara Falls and other places. 
It may require each company to file an annual report show- 
ing in detail all ite financial operations for the year, and it 
is vested with power to examine the books of any company. 
The commissicn is authorised to supervise the inspection of 
gas and electric meters by any State or municipal officer, 
and may adopt rules to govern such tests. It may also 
itself appoint an inspector of electric meters. This is not 
the extent of the power of the commission, as any gas or 
electricity company incorporated hereafter must obtain the 
consent of the commission before it can conduct its under- 
taking or issue any stock, and no existing company shall 


increase its capital without the consent of the commission. 


These restrictions should be sufficient to satisfy the most 
demooratic, and their effect will doubtless depend largely 
upon the spirit in which they are exercised. Under the 
Tammany oligarchy there would be fruitful scope fcr 
corruption, but since the City Fathers of New York ara 
reported to have been materially purged of that element 
the regulations may result in improved public services. 
Statutory Rights as to Laying of Cables.— 
A point of some interest was involved in an application 
made last week to Mr. Justice Warrington. The applicants 
were the Wandsworth Borough Council, who sought to 
restrain the London United Tramways Company from 
opening roads under the Council’s jurisdiction for the 
purpose of laying cables from the Lote-road generating 
station of the Underground Electric Railways Company of 
London for the transmission of power to work the tram- 
way company's projected lines in Surbiton, Kingston, and 
Wimbledon. The company’s Act states that the com- 
pany may execute all such works as may be 
necessary or convenient for the working of the tramways 
by mechanical power or for providing access 
to or forming connections with any generating station,” 
etc. The Council contended that this only entitled 
the company to open the streets for the purpose of 
obtaining a supply of power from generating stations belong- 
ing to the respondents themselves. Mr. Cripps, K.C, on 
behalf of the Council, characterised as ''absurd" the 
company’s claim to connect with “any generating station,” 
remarking that under such circumstances they might have 
it conveyed from John o' Groats. Mr. Balfour Browne, 
K.C., pointed out the obvious answer to this latter argu- 
ment, and stated that there was not only no obligation 
upon a company to provide its own generating station, 
but that it was quite a common thing for the local 
authority to insist upon supplying the power themselves. 
His Lordship held that there was nothing in the Act to 
restrict the words “for providing access to or forming 
connections with any generating station” to a generating 
station belonging to the company, or that in making the 
connections the company were confined to the streets in 
which the trams were to run. This is surely the common- 
sense interpretation of the Act ; indeed, it is a little difficult 
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to see how anybody could place a different construction 


upon it. 

. Acceleration Tests.—The results of a series of tests 
conducted by the New York Central and Hadson River 
Railroad and the General Electric Company on a Pacific” 
type of steam locomotive and an electric locomotive having 
practically the same weight on the drivers are described 
in the Electrical World of New York. These tests show 
a marked superiority in favour of the electrically-driven 
locomotive. The run was made on April 29. Each loco- 
motive was required to haul a six-ear train, the total train 
weight being 4875 tons for the steam locomotive and 
427 tons for the electric locomotive. The line E.M.F. 
during acceleration was 680 volts for the serios and the 
series parallel positions and 515 for the parallel position 
of the controller. These conditions of voltage were as 
nearly as possible what will obtain in actual practice 
within the electric zone in the neighbourhood of New 
York. The tabulated results are as follows: 


Difference 

Steam. Electric. in favour of 

electric, 

Length over all . - Oft. 73in. 36 ft. 111 in. 30ft. 8jin. 
Total weight (including tender 

for steam locomotive)......... 342, 000lb. 200 500lb. 141, 500lb. 
Ooncentrated weight on eash 

driving axle. 47, 000lb. 35, 500 lb. 11, 500lb. 
Revenue bearing load back of 

locomotive .. . e 256 tons 30725 tons 51:25 tons 
Acceleration miles per hour per 
second averaging up to 60 

miles per hour................ - '246 594 148 

Time required to reach spe od 

of 50 miles per hour ....... 205 secon is 127 seconds 76 seconds 


The electric locomotive from the first turn of the wheels 
accelerated faster than the steam locomotive, and at a 


distance of 1,500ft. from the starting point the electric 


locomotive led by a train length. At all speeds the 
smooth running qualities of the electric locomotive were 
very noticeable. 


Theory of the Electrolytic Rectifier.—In the May 
issue of the Physical Review (New York) there appears an 
article upon the theory of the electrolytic rectifier from the 
pen of Mr. S. R. Cook, who has investigated the subject in 
some detail. The author’s conclusions are that whenever 
oxygen is the primary or secondary product of the anion, 
the aluminium anode is covered with a film of hydroxide 
which has a very high resistance, so high, indeed, that it 
acts as a dielectric to the charge on the ions. This non- 
conducting film between the metallic aluminium and the 
electrolyte produces a condenser effect with the negative 
charge on the anions of the electrolyte. The conditions 
then that always exist, when a direct current is applied to 
an electrolytic rectifier with a well-formed aluminium anode, 
are: (1) When any potential less than the critical potential 
is applied to the electrodes there is induced an equal and 
opposite charge in the electrolyte next to the respective 
electrodes. (This is on the assumption that the film acts 
as a perfect dielectric.) (2) When the current is broken 
there exists bound charges in the electrolyte and on the 
electrodes. These bound charges on the electrodes, which 
may be assamed to be equal to the bound charges in 
the electrolyte, are what produce the counter EMF. 
The curve of decay shows the rate at which these 
charged ions pass through the film and give up their charge 
to the metallic plate. (3) When the current is reversed 
the hydrogen ions pass through the film more readily than 
the oxygen or other negative ions, forming a gas between 
the metallic aluminium and the film, thus breaking away 
the film and exposing the metal to the charged ions. (4) 
When an alternating current is applied, the film acts as a 
semi-permeable membrane. The hydrogen atoms having 
less mass and greater velocity than the oxygen or other 
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negative ions, pass through much more freely than the more 
elowly-moving anions. (5) The critical potential value for 
an electrolytic rectifier depends upon the electrolyte used 
and the temperature of the cell. When the critical potential 
has been passed, the film orystallises and in crystallising 
exposes the metallic aluminium. The crystallisation con- 
tinues so long as the potential is kept above the critical 
value. 

Institution of Mining Engineers.—The fifteenth 
annual report of this institution affords interesting reading. 
The institution includes in its membership six different 
societies—viz., the Midland Counties Institution of Engi- 
neera; the Midland Institute of Mining, Civil, and 
Mechanical Engineers ; the Mining Institute of Scotland ; 
the North of England Institute of Mining and Mechanical 
Engineers; the North Staffordshire Institute of Mining 
and Mechanical Engineers; and the South Staffordshire 
and East Worcestershire Institute of Mining Engineers, 
The membership for the last 15 years shcws a steady 
increase, the total for 1904 being 2,781. The Manchester 
Geological and Mining Society applied to join the society 
during the year, and their request has been cordially 
agreed to. The report gives a list of the numerous 
papers which have been read before the different 
societies during the past year. Those dealing with 
applications of electricity have, in certain instances, 
already been abstracted in our columns, but the following 
list will be of interest, as it will serve as a reference to 
the source of much usefal information. These papers are: 
“ Notes on Glapwell Colliery,” by Mr. M. Deacon; An 
Electrical Heading Machine,” by Mr. Percy C. Greaves ; 
„The Three-Phase Electric Haulage Plant at Shirebrook 
Colliery, Mansfield" by Mr. William Hay; “A Com- 
parison of Three-Phase and Continuous Currents for 
Mining Parposer,” by Mr. Roslyn Holiday; "Commenta 
on the Proposed ‘ Rules for the Installation and Use of 
Electricity in Mines, by Mr. William Maurice; Notes 
on Electric Power applied to Winding in Main Shafts,” by 
Mr. W. C. Mountain; Comparison of Electric and Com- 
pressed-Air Locomotives in American Mines,” by Mr. 
Beverley S. Randolph; Description of the Daddingston 
Shale Mines and the Niddrie Castle Crade Oil Worke,” by 
Mr. J. Balfour Sneddon ; '' Alternatiog Currents and their 
Possible Application to Mining Operations: Part II.—How 
Alternating Currents may be Used in Mining," by Mr. 
S. F. Walker; The Report of the Departmental Com- 
mittee on the Use of Electricity in Mines, by Mr. S. F. 
Walker ; “Electric Coal-cutting,” by Mr. W. Walker. 


Electricity in German Mines.—The paper read by 
Mr. E. O. Forster Brown before the Mining Institute of 
Scotland early this year has just been printed in the 
Transactions of the Institution of Mining Engineers. The 
author gives some interesting figures as to special cases in 
which electrical energy has been applied to winding engines, 
hauling gear, pumping, etc., in various mines in Germany. 
Amongst the pumping plants were noticed one installed in 
the Victor Colliery at Rauxel, in Westphalia. The feature 
of the equipment is the high lift obtained with centrifugel 
pumps. The steam - engines and three-phase alternator 
installed are used for supplying the pump motors only, 
The three-phase alternator runs at 112 revolutions, and 
generates current at 5,000 volte, which is transmitted to 
the motor-driven pumps at the pit bottom some 1,640ft. 
from the surface. The centrifagal pump is of the Siilzer type 
in two parts, each part is in four steps and is driven by a 
separate motor; the firat pump sucks the water from a 
depth of 13ft. (4m.), and delivers it to the second 
part at half the velocity required for the total lift ; and the 
second part supplies the remaining velocity required. The 
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motors, of 600 h. p. each, are keyed on the same shaft as | amount of power is used, but during the remainder of the 
their respective pumps, and run at 1,035 revolutions a nine hours braking is taking place, or the cages are at rest. 


minute. The total vertical lift exceeds 1,640ft. (500m.), 
and the total quantity of water pumped is 1,540 gallons 
per minute. As the generating plant only drives the 


pump, the motors of the latter do not require to be switched 


on underground, bat start working with the steam-engine 
at the surface. 


which we have already given particulars in our columns. 


It is interesting to note his general statement that the new 
plants are, with rare exceptions, worked on the three-phase 
system because the machinery for the same is cheaper to 
constract than for direct-current working. It also admits 
of higher voltages being economically used, which keeps 


down the cost of the cables. The three-phase system, 
however, is disadvantageous for those machines where speed 
regulation of the motor is required, though even for such 
parposes a good deal of three-phase current is used. 
Power Distribution.—An article in the May number 
of Electrics discusses the subject of the supply of power in 
bulk to collieries and the like. To meet the contention of 
some owners that they can generate energy more cheaply 
than a power company can supply it, the writer specifies 
the conditions that have to be met. The colliery may 
require an average through the day, say for 10 hours, of 
1,000 h.p. ; a maximum now and then during the day of 
1,500 h.p.; an average throughout the night, say for 
10 hours, of 250 h.p.; a maximum now and then during 
the night of 500 h.p. Nothing at all (unless for ventilating) 
for, say, four hours in each day, between shifts, etc. This 
gives an average over the 24 hours of, roughly, 600 h.p. 
Bat in order to get this a plant must be installed that can 
supply the maximum possible demand —i. e., 1,500 h.p.—or 
24 times as much as is ordinarily required. Such a plant, 
however, would not be sufficient in case of a breakdown, or 
during repairs. If to supply 1,500 b. p. of maximum demand 
two engines and generators are required of, say, 750 h.p. 
each, then, to make things safe, a third 750-h.p. set must 
bs provided in case of a breakdown, or during repairs to 
one of the other sets. The colliery that wishes to be 
independent will therefore have to buy 2,250 h.p. of 
generating plant, engines, boilers, switchboard, accessory 
plant, buildings, and foundations in order to cope with an 
average demand of 600 h.p. In other worde, it will have 
to pay nearly four times over for its plant. No colliery 
company, unless it is a very large concern with many pits 
near together that can be served from one central point, 
can hope to have a load factor sufficiently high to make its 
costs low enough to compete with the selling price of a 
power company. If the colliery is a whole hogger in 
. electrics, the load factors of its various appliances may be 
as follows : 


Ventilating |.................. say 250 h. p., 100 % load factor 
Winding ..................... „ 1,000 „ 207 » 
Pumping gs „ 200 „ 507 T 
Haulage........................ „ 1,000 „  À 257 M 
Surface and other machines , 300 „ 121% „ 
— average 
Neil! ries 2,750 h. p., 56 7 load factor. 


Exception may be taken to the above load factor of 
20 per cent. for winding, but on close examination it will 
be found to be, if anything, over the mark. If coal is 
raised continuously for nine hours out of each 24, it is 
safe to say that full power—whether steam or electricity 
is immaterial—is applied to the winding drum for less 
than two hours, For about another three hours a varying 


From the results of tests made of this 
pumping plant running under normal conditions, it appears 
that the efficiency of the pump is 75 per cent., and of the 
dynamo, cable, motors, and pump 60 percent. The author 
describes also some winding gear in one or two mines, of 


The writer gives this as one of the examples most favour- 
able to independent plant. He then gives reasons why the 
colliery proprietor can operate more advantageously by 
taking supply in bulk. Although the power company pays 
more for its coal, it can claim economy not only in the size 
of its units of plant, the centralisation and consequent 
reduction in its establishment charges, and its small trans- 
mission losses, but it has the valuable asset of a highly 
diversified power factor. The company is thereby enabled 
to deal with a very large connected load by means of a 
comparatively small running plant. 


The Telephone Transfer.—Prior to the spirited 
scenes which brought the deliberations of our legislators 
to a summary conclasion on Monday night, the members of 
the House of Commons found time to consider the motion 
for the appointment of a select committee to consider the 
agreement with the National Telephone Company. In 
reply to sundry criticiems, Lord Stanley stated that the 
committee would have all the powers of an ordinary select 
committee, and could make the fullest enquiry, and report 
to the House, but it would not have power to alter the 
terms of the agreement. It might, however, make recom- 
mendations, and he would have to consider whether, in 
view of any such recommendations, be could go on with 
the agreement. If the House did not accept the agreement 
as a whole, it would fall to the ground. He promised that 
the Housé should have an opportunity of giving a definite 
decision before Aug. 51. After farther criticism, Lord 
S:anley agreed to the insertion of words under which the 
committee, if it made any recommendations as to modifica- 
tions in the agreement, might report whether it should be 
affirmed with such modifications. The motion was then 
carried, and the committee constituted as follows: Lord 
Bingham, Mr. Benn, Sir Horatio Davies, Mr. Keir Hardie, 
Mr. Helme, Sir William Holland, Mr. Lambton, Mr. 
Morrison, Mr. Joseph Nolan, Sir Charles Renshaw, Colonel 
Royda, and Mr. Stuart-Wortley. The provision empower- 
ing the select committee to make recommendations for 
varyiog the terms of the agreement is calcalated to 
diminish any chance of the negotiations proving abortive 
after all. At a conference at the Westminster Palace Hotel 
on Monday of county boroughs of England and Wales and 
of Scotch cities and boroughs (Alderman J. W. Southern, 
of Manchester, in the chair) a resolation to tke following 
effect was submitted: That, inasmuch as the agreement 
between the Postmaster General and the National Tele- 
phone Company, dated Feb. 2, 1905, fails to provide for a 
cheap and efficient telephone service for che whole country, 
this conference of county boroughs of England and Wales 
and of the principa! cities and burghs of Scotland, whilst 
expressing no opinion as to the principle of State control 
of the telephone system, desires to record its strong dis- 
approval of the terms of the agreement, and viewing as it does 
the proposal with much apprehension, desires to place its 
objections in detail before the Select Committee.” An amend- 
ment was proposed in favour of supporting the agreement, 
but askiog the Postmaster-General to reconsider the whole 
system of telephone rates, with a view to reducing them 
and making them more commensurate with the degree of 
user of the various subscribers, and also asking that 
adequate provision be made for the benefit of local autho- 
rities in regard to wayleaves and contributions in lieu of 
local rates. This was negatived. Another amendment 
was proposed approving of the agreement, but urging that 
all necessary provision should be made for safeguarding 
the interests of municipalities, whether owning their own 
telephone system or not, This was also negatived, and 
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the original motion was carried. Alderman Southern and 
Bailie James Alexander (Glasgow) were appointed to take 
all necessary steps for bringing the resolution before the 
Sslect Committee. 

Pneumatic Dispatch Scheme.—A number of 
important witnesses have given evidence on this subject 
before the Committee of the House of Commons presided 
over by Sir Henry Aubrey Fletcher. The inventor of the 
system underwent an extensive cross-examination, as also 
did Mr. A. E. Stuart, one of the syndicate’s engineers, both 
witnesses giving testimony substantially on the lines of the 
general scheme that has been made public, Mr. Scuart 
did not believe that any block would arise from the dispatch 
of evening newspapers at certain hours of the afternoon 
in addition to the ordinary traffic. The reason why the 
pneumatic tunnel for the dispatch of mails from the General 
Post Office to Euston Station was given up was because the 
mails were sent along in train loads, so that when they 
reached Euston the unloading took so long that all the 
Advantage of the tube was lost. The cardinal principle of 
conveyance by pneumatic tube was frequency of dispatch. 
Parcela would be dispatched at the rate of 600 per hour. 
S.r John Wolfe Barry considered that no undue degree of 
inconvenience would arise from the opening of the streets, 
the cut-and-cover method being employed, and that the 
scheme would be of great utility. Colonel Crompton stated 
that he had made a study of the pneumatic system, and 
had thoroughly investigated its working in New York, 
Philadelphis, and Boston with a view to its applicability 
t' London traffic. The Post Office authorities in the 
United States had informed him that interruptions to the 
tube traffic were so rare as to be negligible. With a 
sufficient network of tubes leading out of the congested 
newspaper district the eompany would be capable of dealing 
with a far larger amount of traffic than the newspspers 
would furnish. 'The promoters had placed observers at 
various points in the streets who took note of the amount 
of parcel traffic of the same kind as the tubes would carry. 
The calculations based on their observations were that the 
establishment of the scheme would take 196 per cent. of 
ghe cart traffic off the streets. Dealing with the objections 
to breaking up the streets, Colonel Crompton said the idea 
was to have the pneumatic tubes laid below gas and electric 
mains, and once they were laid it was uolikely they would 


have to be touched for years. Sir Alexander Binnie, 


formerly chief engineer to the London County Council, 
believed the scheme would be a great benefit to the public, 
and would do a great deal towards relieving the congestion 
of street traffic. In his opinion the system had gone 
beyond the point of experiment. As an engineer he saw 
nothing to militate againet its successful working. It ia 
understood that the attitude of the Postmaster-General 
will be inflaenced by that of the London County Council 
and the City Corporation. There will probably be no 
occasion for the committee to defer their decision until the 
report of the London Traffic Commiesion has been issued, 
Sir David Barbour, chairman of the Commission, having 
intimated that the scheme is not likely to be affected by 
the report. 

Telephony in Canada.—We have received copies of 
reports, aggregating 14 ia number, prepared by the Select 
Committee appointed by the Canadian Government to 
enquire into the anbj-ct of telephonic control. These 
reports bring matters down to April 19. The committee, 
which is sitting at Ottawa, is composed of Sir William 
Malock, Mr. Boyce, Mr. Burrows, Mr. Demers (St. John's 
and Iberville), Mr. Grant, Mr. Johnaton (Cape Breton, 
South), Mr. Maclean (York), Mr. Monk, Mr. Roche (Mar- 
quette) Mr. Smith (Nanaimo), and Mr. Zimmerman. 


Investigations have been made into the systems in vogue 
in various parts of the world, and also into the effect of 
competition between the Bell and the independent com- 
panies in the States. It appears that there are a number 
of rural systems in operation in Canada at a cost far below 
the tariff of the Bell Company, whose terms for connection 
with their trunk lines are of a most onerous character. To 
further promote monopoly the Bell Company have entered 
into agreements with nearly every railway company for 
excluding the users of the local telephone systems from 
obtaining connection with the systems owned by such com 
panies. In certain parts of Ontario and Quebec, for which 
the Bell Company on being approached by would-be 
customers had demanded  probibitive terms, local 
co-operative associatione have supplied a service at a 
fraction of the charge required by the Bell Company. 
The systems have been installed by these local companies 
at a cost of from £7 to £10 per instrument, and the 
expense of operation and maintenance is stated to havo 
been so small as to be hardly worth considering; in fact, the 
message fees from non-subscribers are more than sufficient 
to meet these charges. The opinion prevails in certain 
quarters that with Government ownership of the trunk 
lines and municipal or private control of the local 


systems the telephone industry of the Dominion 
would receive a great impetus, and might well be 
consolidated into an admirable system. Amongst 


the witnesses who have been heard before the com- 
mittee was Councillor J. Willock, the chairman of tho 
Glasgow Electricity Committee. He was able to give 
the committee intimate details as to the methods by which 
the Jarge undertakings of the Glasgow Corporation are 
organised, financed, and controlled. He spoke well of the 
Glasgow telephone undertaking, and stood a severe cross- 
examination on the same. Amongat the points on which 
he was questioned was that of local management tersus 
Government control. Mr. Willock favoured the Govern- 
ment working of trank lines, but considered that corpora- 
tions were better adapted for conducting local exchanger. 
His reason for this was that when the Government 
expropriate the company and the corporation he thought 
they would pay too much for the plant acquired, and hence 


[ would not be able to give telephone connections at the same 


rates as now obtain under the Glasgow Corporation system. 


He explained that in Glasgow the tramways, the gas, the 


electricity, and the telephone departments are so worked 
that no considerable profits are made. If there is a surplus, 
this goes in reduction of the cost of the individual service 
by which the surplus has been earned. Owing to this, the 
tramway fares has been reduced by over 50 per cent. since 
the Corporation took them over. At the same time, any 
profit from one department is not used to reduce the rate of 
charges in another. He considered that the telephones in 
Glasgow were paying their way,and that competition had 
resulted in a very large increase in the actual number of 
telephones used. Both the Corporation and the National 
Telephone Company gained by the competition, and while 
there were interchanges of subscribers between the two 
concerns the net result was an increase in the total number. 
Telephones were now much more used in Glasgow for 
private houses than they were before the competition com- 
mencd. The third annual report of the Corporation tele- 
phone department was gone into in detail before the 
committee, but as we have already given the essential 
figures from this we do not propose to reprodace them as 

iven by Mr. Willock before the Canadian Committee. 

bis interchange of ideas between large home corporations 
and the Colonies has every advantage, and we are glad to 
observe that the Canadian Committee were impressed by 


Glasgow's success in municipal work, 
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MESSRS. ERNEST SCOTT AND MOUNTAIN'S NEW 
WORKS AT GATESHEAD. 


Mesars. Ernest Soott and Mountain commenced electrical 
manufacturing in 1888, when Mr. W. C. Mountain joined 
the firm. In those days machinery for electric lighting 
was the chief output from the electrical department of the 
firm, which had previously acquired a good reputation for 
manufacturing pumps and auxiliary machinery for warships. 
Mr. Mountain, however, recognised that at an early date 
there was a considerable future in connection with the 
adaptation of electricity for pumping, hauling, and coal- 
cutting in mines and collieries, and in the year 1890 the 
firm carried out their first mining contract, this being an 
electrical pumping installation for the Cowpen Coal Com- 
pany, for their North Seaton Colliery, near Blyth. The 
plant consisted of a steam-engine, with generator, three- 
throw pump, and motor, the pump be ng placed at a 
distance of nearly two miles in-bye, and delivering 300 
gallons of water per minute. Other orders quickly 
followed, and the next important contract was for a set of 
main shaft pumps for the Lothlan Coal Company, near 
Edinburgh, which was suggested by Mr. John Morison, 
now of prey ot who was at that time general 
manager to the Lothian Coal Company. To begin with, 
two sets of pumps were installed, delivering a total of 
250 gallons per minute against a head of 790ft., with 
generating machinery at bank, and shortly after a third 
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set was supplied. This company have now so far extended 
their electrical machinery that in all they have about 16 
sets of pompe working at their various collieries. Applica- 
tions of electricity to underground haulage on an extensive 
scale foliowed, and one of the largest installations which 
the firm carried out in those days was that for the 
Broughton and Plas Power Coal Company, Wrexham. The 
first plant consisted of a horizontal steam-engine aud rope- 
driven dynamo, with an endless rope haulage gear placed 
1,200 yards from the bottom of the shaft. This gear was 
fitted with three rope wheels, and worked by a 150-h.p. 
electric motor, the total length of the three roads operated 
being 4,600 yards. Tho generating machinery was placed 
in a house at bank, and provision was made for the addition 
of further sets. The firm were also among the firat to 
apply electricity to coal-cutting, their earliest machine, of 
the disc type, being supplied to Mr. G. A. Mitchell, of 
Glasgow, for one of his collieries, about 12 years ago. 
This earlier work in the application of electricity to 
mining work was carried out with  direct-current 
machinery, but the firm were amongst the first to intro- 
duce three-phase plant into English and Welsh collieries. 
Their first installation with this class of machinery was for 
the Tredegar Coal and Iron Company, at their Pochin, 
Ty Tryst, and Bedwellty Collieries in South Wales. This is 
now one of the largest and most successful installations in 
the United Kingdom. At the Pochin Colliery the plant 
consists of two engines, each of 360 b. p., each driving a 
250 kw. three-phase alternator, the underground equip. 
ment including two main and tail haulage gears of 55 h.p., 
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and two endless rope haulage gears of 75 h.p. each, together 
with main shaft and in-bye pumps, and smaller pumps, eto. 

The old works of the firm were situated at Newcastle, in 
the Close. The space there available between the river 
front and the street was limited, and for this reason the 
firm had to curtail their field of operations. Thus in the 
earlier days they manufactured some marine engines, but 
this branch had to be given up to make room for the elec- 
trical department and the manufacture of high-speed engines. 
Even then, when we paid our last visit to the old works 
some 18 months ago, we were struck by the congested 
state of the shops and by the large variety of plant which 
was going through. The new worke, which were officially 
opened on Saturday Jast, are situated in Gateshead, on the 
site of engineering works which were formerly used by 
Messrs. Black, Hawthorne, and Co. Part of the old shops 
bave been utilised, but the bulk of the covered-in portion 
of the site is taken up by new buildings erected specially 
for the firm. The result is a thoroughly equipped, up-to- 
date factory, which should enable the firm to execute a 
larger volume of orders much more promptly than they 
could possibly have done in the old works. 

Out of the total area of seven acres, as shown in Fig. 1, 
two acres are roofed in. There is a direct siding to the 
North-Eastern Railway, so that material can be handled 
without transhipment and at a minimum of cost. There 
are four separate buildings on the site. The largest has 
four bays, one of which is no less than 558ft. long and 
43ft. wide. The north-west bay forms the light machine 
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Fie. 1, —Plan of Messrs. Ernest Scott and Mountain's New Works at Gateshead-on-Tyne. 


shop, and is 234ft. long by 34ft. wide. It includes all the 
light machinery, such as small lathes, slotting and millin 

machines, etc, while at the end of the shop is the too 
store and tool fettling department. The smiths’ shop is 
situated on the west side of this bay, in a building specially 
constructed for the purpose. The large bay comprises the 
heavy machine tool shop, the core-building department, and 
the general erecting shop and light fitting department, the 
far end being devoted to the testing of all classes of 
machinery. The machine tools in this bay include a 
planing machine which will take work 20ft. long, 
6ft. 6in. high, and 8ft. wide; a 27in. centre lathe ; 
a 20in. vertical lathe; and three boring mills each 
capable of boring up to 10ft. diameter. The erecting shop 
(Fig. 2) is provided with ample accommodation in the 
way of benches, with vices, etc., wall drilling machiner, 
and a great variety.of portable tools used in the erection of 
the specialities of the firm. The shop is served by 15-ton 
overhead electric travelling cranes. The testing depart- 
ment includes a very complete equipment for the testing 
of high-speed engines, dynamos, electric motors, three- 
throw and centrifugal pumps, etc. The third bay in the 
main building forms the electric and brass shop, in which 
the whole of the armatures, field magnets, commutators, 
and other electrical details are constructed. The sbop is 
264fc. long and 34ft. wide, and the adjoining shop of the 
same size is utilised for general stores. The foundry is 
a separate building, 175ft. long, 112ft. wide, with a floor 
space of 18,000 square feet, and here are two cupolas of 
a combined capacity of 11 tons per hour. The brassfoundry 


THE ELECTRICAL ENGINEER, MAY 26, 1905 727 


120ft., and the department is fitted ap with modern wood- 


is under the same roof, and the light moulding is carried out 
working tools. Ample space is left on the site for future 


in a small bay at the east side of the foundry. Almost 
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Fig. 2.—The Large Erecting Shop. 


extensions, and these can take place at any time without 


adjoining the foundry is the boiler-house and electric gene- 
interfering with the continuous working of the present 


rating station, where a large portion of the electric current 


shops. The whole of the shafting in the various depait- 


for driving the works is produced. The pattern shop and ' 
ments is operated by electric motors so placed as to nct 


stores consist of three bays in one building, 100ft. by 
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interfere with the general working of the machinery, and 
the shops are heated by live steam. The offices are large 
and well arranged, and, in addition to a dining-room for 
the staff, there is a dining-room for the workmen, where 
accommodation is provided for about 200 to sit down, and 
special cooking facilities are afforded. Every department 
is in communication with the office and the other parts of 
the works by means of a private rH ae system. 

In Figs. 3 and 4 we give views taken in the armature- 
winding department, the first of which shows the prepara- 
tion of the coil on formers, and Fig. 4 the building up of 
these former-wound coils on to the armature cores. The 
feature which specially struck us in our inspection on 
Saturday last was tbe large variety of plant which the firm 
had under erection in their shops. In spite of the variety 
it was evident that mines and collieries would find & use for 
practically all the material in question. A large number 
of pumping plants, for instance, were under construction, 
including two sete of three-throw horizontal pumps with 
rams 18in. diameter by 22in. stroke for the Consett Iron 
Company, each pump being capable of delivering 1,500 
gallons per minute against a working head of 400ft. when 


Amongst the large electrical machinery going through 
the shops we were particularly struck with two machines 
of 300 kw. which are being manufactured for the Mickley 
Coal Company, near Newcastle. These machines are 
large for their output, due to the fact that tbey are to be 
driven by engines running at 100 revolutions per minute. 
The field-magnet system, although of large diameter, is 
made of cast steel in two parts only. The field-magnet 
poles are circular in section and are provided with pole- 
shoes, which present a flat surface to the armature. This 
gives a varying air-gap, which has considerable influence 
on the commutation of the machine. 

Amongst the engines of the high-speed type which were 
on view was one with three cranks for compound working. 
It had one high-pressure cylinder 13in. in diameter and 
two low-preasure cylinders, each 16in. diameter. In each 
case the stroke was Qin. This engine is one of three in 
course of manufactare for Messrs. J. Ross and Co, 
Philipstoun Oilworks, Linlithgow, N.B. They will each 
develop 350 effective horsepower. The engines are 
completely enclosed, and a system of forced lubrication is 
applied to all the working parts. Duplicate oil-pumps are 


running at a speed of 26 revolutions per minute. These 
large pumps will be driven by electric motors from the 
generating plant, which Messrs. Ernest Scott and Mountain 
are aleo supplying. The motors are connected to the 
countershaft of the pump by means of ropes, and 
there is a further reduction by spur gear to give 
the speed of 26 revolutions on the main pump shaft. 
Amongst the electric winding gears almost completed was 
one for Swalwell Colliery, fitted with double drume, one 
drum being 5ft. diameter and the other 7ft. 6in. diameter, 
for winding from two levels. This gear is capable of 
dealing with 100 tons per hour from a depth up to 300ft., 
and will be driven by a three-phase electric motor of 
150 h.p. complete, with special regulating gear for reversing 
and varying the speed. A number of haulage gears were 
also on view, including one of the endless rope type for the 
Azov Coal Company, Russia. This had a rope wheel 5ft. 
diameter, and was driven by a 40-h.p. motor. This gear is 
complete with friction brake and friction olutob, and is 
driven through a train of machine-cut gearing, the whole 
being mounted on a ateel girder bed-plate made in sections 
for taking to pieces and getting in-bye. mE 


used for the purpose, which are driven from an eocentric on 
the engine shaft. The oiling of the crank-pins is not carried 
out through holes in the crankshaft, but the oil is led through 
the cross-head guides to each cross-head pin and then down 
to the crank-pin by means of a pipe. This method of 
carrying the oil to the crank-pin leaves the crankshaft its 
full strength. 

Amongst the mining material on view there was a three- 
phase electric coalcutter of the disc type. The feature of 
the design was that to save headroom the induction motor 
was arranged with a vertical spindle. The motion was 
then transmitted through a series of spur and bevel gearings 
to the disc in which the cutting tools were carried. The 
machine we saw could undercut to a depth of 4ft. 6in. 
Another machine also on view, but driven by a direct- 
current motor, was arranged to do much the same undercut. 
A list of the other pumping plants, air-compressors, haulage 
gear, and other mining accessories which we saw would be 
tediously long. It suffices to say that every type of plant 
for use in collieries and mines was represented. 

The opening ceremony on Saturday last was performed 
by Lord Armstrong in the presence of a large gathering af 
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representative visitors. In the course of his speech Lord 
Armstrong thanked Mr. Scott and the directors of the firm 
for the invitation to the opening of the worke, which he 
felt would do a great deal to increase on the Tyne the 
industry connected with electricity. He considered that 
the firm had shown themselves among the leaders and 
pioneers in this country in the utilising of electricity for 
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the purpose of working in collieries. They often read in 
the papers of how the foreigners were going forward, and 
especially of how the Germans were tryiog to oust English- 
men in every part of the world, but as long as they had 
energy and enterprise shown in this country such as they 
had in the past, and the good work turned out which was 
being turned out at the present time, he had no fear that 
the Germans or anybody else would take away the reputa- 
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system proposed and developed by the Hon. C. A. Parsons, 
bad stood the test of time and was in & more advanced 
5 for manufacture on a large scale than any other. 

egotiations were entered into with the Hon. C. A. Parsons 
and Co., and a license to manufacture under their patents 
was taken. Consequently the Willans-Parsons turbine 
is identical in principle and in its main features with the 
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FIG, 1, —View of a Willans-Parsons Steam Turbine with hinged top opened, and showing Shrouded Blades and the Low-Pressure Balancing Rlag. 


Parsons standard type, and it is only in details of design 
and manufacture that there are any differences. As, how- 
ever, these alterations have been introduced with a view to 
lending greater flexibility to the turbine when in use, and 
facilitating manufacture on the interchangeable system, a 
few remarks on the subject may be of interest. 

Special attention has been given to the arrangement of 
the necessary details, such as governor gear, oil-pump, steam 


Fic, 2.—Details of the Special System of Securing and Shrouding the Blades of a Willans-Parsons Turbine. 


tion which had been won, or oust England from the | and water piping, etc, as it has been found that ability to 


commercial field. 


THE WILLANS-PARSONS STEAM-TURBINE. 


It is now more than two years ago since Messrs. Willans 
and Robinson, Limited, decided to take up the manufacture 
of steam-turbines, and after a careful survey of the work 
being done in the direction of building turbines of different 
ty pos, not only in this country but on the Continent and in 

merica, they decided that the parallel-flow turbine, on the 


inepect the working portion of a turbine without dismantling 
any attendant gear is a convenience appreciated by those 
who have to take charge of the ranning and maintenance 
of machinery. To enable this to be attained, all the gearin 
and fittings named above are mounted on the bottom half 
of the bearing pedestals, and the top cover of the turbine, 
as well as the bearing caps of the three main bearings, are 
left free for instant removal. 

To further facilitate opening the turbine, the top half 
of the-casing has been arranged with two hinges, thus 
avoiding the use of guide studs and placing the turbine 
cover in a suitable position for examination, In the case 


780 THE ELECTRICAL ENGINEER, MAY 26, 1905. 


of the 1,000-kw. Willans-Parsons turbine, it is possible for | An improved method of attaching the blades to the rotor 
two men to remove the main bearing caps and to open up | and casing bas been adopted in the Willans-Parsons turbine— 
the turbine for inspection in less than an hour. A view of | extraordinary stiffoers and rigidity is given to the blade 
a turbine opened up in this manner will be found in Fig. 1. | rings when they have been fitted into their respective body 

By a rearrangement of the balancing passages, it bas | or shaft grooves. In the ordinary turbine of this type, 
been found possible to somewhat shorten the length of | each blade is fixed separately into the rotor and casing by 
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Fic. 5 —View of Erecting Shop at Rugby, showing Parts of Turbines ready for erection. 


the ordinary parallel-flow turbine and, further, due to | means of its own caulking piece. In the Willans-Parsons 
Fullager's patent system of balancing, it has been found | steam-turbine, as will be seen from Fig. 2, the blades for 
possible to dispense with the large balance piston at the | one complete ring are built up on two half-rings, which 
high-pressure end of tbe turbine, and to substitute in its | rings have had the necessary grooves for receiviog the 
piace one of considerably smaller dimensions at the low- blades cut in them by means of automatic machinery. 
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Fig. 4.— View of a Rotor of a 9,000-kw. Willans-Parsons Steam Turbine. 


pressure end. It has been found in practice that this ; These complete half-rings of blades are then caulked into 
method of arranging the balancing pistons has the advantage | the shaft or the casing. Attention might be drawn to the 
of enabling castings of a more symmetrical form to be | fact that the cutting and assembling of the blading by 
adopted, and in this way many of the troubles brought | means of specially designed automatic machinery, ensures 
about by unequal expansion of the different parts are that the whole of the blade angles and openings on which 
avoided, the efficiency depends are mathematically correct. 
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Fig. 2 shows two of these half-rings complete for 
assembling on the shaft and in the casing. 

Another feature of the Willans-Parsons turbine consists 
in the special channel shrouding encircling the blades, 
which Messrs. Willans and Robinson have the right to use 
under the patent of Mr. H. F. Fullager. This shrouding 
is fixed on the half-ring of blades before assembly on the 
shaft, or in the casing, and has several points of merit. It 
adds materially to the mechanical strength of the blades 
themselves and removes any danger of the blades stripping, 
should the rotor come into contact with the casing, or the 
blading on the casing come into contact with the revolving 
shaft. Further, the action of the channel shrouding when 
under working conditions minimises the loss due to 1 
over the revolving or fixed rows of blades, and by this 
means a considerable gain in the steam economy is effected. 
A view of the shrouding round the blades is shown on the 
right-hand side of Fig. 2. 

Special attention has been paid to the question of 
governor gear with a view of making it as simple and as 
réliable as possible. By dispensing with some of the inter- 
mediate gears hitherto used on governors controlling steam- 
turbines, it has been found possible to eliminate many of 
the undesirable features, and to obtain results in the direction 
of close governing which it is believed surpass anything 
hitherto obtainable. All the turbines are fitted with by-pass 
valves which automatically open when the maximum 
economical output of the turbine is exceeded, and by 
means of these by-pass valves any required overload can 
be obtained up to the full capacity of the generator, the 
steam economy of the turbine being, of course, reduced. 

At the present time Messrs. Willans and Robinson have 
24,250 kw. of this type of turbine at work or nearing com- 
pletion, the smallest at the present time being of 750 kw. 
normal capacity and the largest of 5,000 kw. normal 
capacity. Among others might be mentioned the follow- 
ing: two 3,000-kw. and one 1,500-kw. for the Glasgow 
Corporation ; two 1,000-kw. for the Bristol Corporation ; 
one 3,000-kw. for the Metropolitan Electric Supply Com- 
pany, London; two 1,000-kw. for Messrs. Brace Peebles 
aud Co, Limited; and one 1,000-kw. for the English 
McKenna Steel Process Company, Birkenhead. The figures 
as tothe steam consumption of these turbines are not yet 
available for publication, but we understand that some moat 
successful trials have been made. The reputation for 
accurate workmanship in the production of engine parts 
which Messrs. Willans and Robinson have secured will be 
an additional recommendation of their turbines, which will 
supersede reciprocating engines where large unite are 
needed. The mechanical details above described tend to 
give strength, durability, and economy to the turbine. 


A STUDY OF SHORT-DISTANCE TELEPHONY. 
BY VALENTINE RYAN. 


It would only appear natural to suppose that the 
universal use of electric bells would have paved the way 
for the general adoption of short-distance telephones; yet 
the demand for these telephones to-day is not what it 
might be—it is far behind what it promised to be some six 
years ago. What at one time promised to be a very popular 
application of electricity has made comparatively little 
headway. Is there any need, then, to be surprised at 
wiring contractors only regarding telephone work as “a 
side line "—something to be taken advantage of when it 
comes in their way —a somewhat convenient source of 
work to tide them over their slack seasons? Besides, all 
contractors appear convinced that it would never pay to 
make a speciality of it. Manufacturers apparently think 
the way to alter this state of things is to make periodical 
reductions in the price of their telephones and accessories. 
This has been done on such a scale that one does not know 
whether to marvel most at the profits that must have been 
formerly realised, or how it is that the telephones can be 
made and sold to the trade at the present prices and yield 
a fair profit. Parchasers should not receive such reductions 
in too favourable a way ; they should rather remember that 
the first cost of a telephone inatallation is too often by no 
means the last. 


A move in a better direction—one that would assuredly 
prove couducive to more desirable resulte—would be for the 
manufacturers to consider that their responsibility did not 


cease entirely when the telephones were deliv in 
order to their purchasers. By this is meant that the makers 
might exhibit more interest in what was pro to be 


done with the telephones in the first instance; then how 
these expectations werc realised—this being done with a 
view to rendering the installing of telephones more desirable 
work in the estimation of contractors; also to enable them 
to make their telephones and accessories more adapted to 
the systems on which they are intended to work, by this 
means forming, as it were, a community of interest between 
the contractors and themselves. In the following article 
the installations shall be of primary interest ; then how far 
the telephones and their accessories facilitate the working 
of the same will be pointed out. 


Fia. 1.—Connections for Electric Bell. 


No hard-and-fast rules can be laid down for ins 
telephones—every installation must be considered on ita 
own merits. An outline of the routine working of each 
installation should be arrived at by the contractor, and in 
doing so he must keep in view the routine working of the 
establishment, then propose such an equipment as will be 
convenient for the same, and submit sample telephones for 
approval. Considerable experience is required to arrive at 
the arrangement that affords the necessary communication, 
and still not instal one that provides means of communica- 
tion auch as is seldom used. The latter are not uncommon ; 
capital is sunk in them that affords no return. Some con- 
tractors exhibit much ingenuity in this direction, others 
try original arrangements, and then wonder why they will 
not work. One has to remind them that they must modify 
the recognised systems to suit the particular requirements 
of the installation they happen to be dealing with, and only 
depart from the standard practice when there are substantial 
reasons for doing so. Telephone manufacturers deem they 
are generous when they issue time-honoured diagrams of 
connections. The original idea in drawing these was, 
apparently, to produce something that appeared sym- 
metrical, and so at first sight simple; now it seems to be 
yi ae as a tradition t these disgrams are to be 
rigidly copied, the only changes permitted being those 
that will help to identify a particular pattern of instrument. 
Wiremen, as a rule, do not attach much importance to 
them; they prefer to do things in what they call “a common- 
sense manner.” 


Fic. 2, —Counections for Testing Direct- Working Telephones. 


The effect of the lack of interest on the part of the 
manufacturers, and of the contractors meeting with 
difficulties to which they are not disposed to devote 
much time, is evident in many telephone installations. 
The following examples, chosen for their simplicity, illus- 
trate this, as they deal with electric bells, which form an 
1 part of all telephone equipments. The wiring for 
an electric bell is a simple piece of work. When the 
battery may not be p close to the bell, as is often the 
cage, it is the general practice to place it in some out-of-the- 
way corner, and lead the wires from the bell to it, as shown 
in Fig, 1. This mistake is frequently met with in more 
complicated systems of wiring, and has resulted in the 
waste of much time and wire. Obviously, the only correct 
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method of doing this is to choose any convenient place 
along the course of the wire and insert the battery there 
as is shown at X (Fig. 2). In the particulars given for 
installing their instruments, manufacturers never include 
such suggestions as might tend to economise wire, but they 
can afford due prominence to a price list of the same. 

Ordinary electric bells are not adapted to being made in 
large sizes, though there is a good demand for such bells, 
especially for outdoor use; however, they lend themselves 
readily to being installed in larger numbers, which, in many 
respects, makes up for deficiency. Now, can a few electric 
bells be arranged to work in series? One would look in 
vain for any information on thia matter in manufacturers’ 
catalogues. Connecting the terminals in the ordinary way 
the action would be intermittent; two bells will work 
satisfactorily in series, if one armature is cut out, and the 
coils connected permanently in the circuit, and the armature 
of the second bell will break the circuit, which will suffice 
for both bells. 

When telephones are being installed, difficulties are 
sometimes encountered before they are made to work satis- 
factorily. Wiremen seem endowed with wonderful confidence 
in the correctness of their work, and attribute the faults to 
the telephones, which they proceed to take to pieces. The 
same happens when a fault occurs at any subsequent period, 
and it can be safely asserted that only 2 or 3 per cent. 
of such faults occur in the telephones. In the wiring 
aud the batteries the faults should be looked' for. With 
the receivers placed on the hooks, any telephone installa- 
tion may be considered as an ordinary electric bell one; 
so, when a fault arises, he should first proceed to get the 
bell system in order, paying no attention to the telephones 
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FId. $, Connections for Testing Induction-Coil Telephones. 


proper until this is done; the transmitter, receiver, and 
induetion coil and their connections are quite independent 
of the bell. Wiremen and their employers fail to realise 
this ; some contractors test their telephones before they 
instal them, and thus put an end to such troubles. The 
more reliable way of doing this is to arrange for them to 
speak over a moderate distance. The following is a con- 
venient method of doing so: First instal a pair of tele- 
phones with a view to their being of some use; then at 
either end arrange for connecting up a second telephone, 
without disturbing the connections of the first beyond 
altering the position of a two-point switch. This switch, 
D (Figs. 2 and 3), enables one to speak with either tele- 
phone, so that the person at the far end cannot tell 
whether he is speaking to the telephone being tested or 
the other one. This has a decided advantege, for it enables 
one to obtain the exact relative merits of the two trans- 
mittere, so that the person testing can form a correct 
estimate of the loudness of the transmitter at his end. 
When a faulty instrument ia met with, the facility this 
method affords of restoring communication saves much time. 

The counections for testing a direot working telephone 
are shown in Fig. 2. The battery at either station is used 
to ring the bell at the other ; when speaking, both batteries 
are in the circuit, so the batteries then mus“ be connected in 
series. Even telephone manufacturers overlook this point 
when they recommend a pair of cells at each end for 
distances of from 50 to 300 yards; this means four cells 
in circuit with the transmitters, which is too much. A 
low-resistance bell or a more sensitive adjustment of an 
ordinary one, would be better advice, as the cells and 
transmitters are liable, in the course of time, to such varia- 
tions, that it is not advisable to push matters to extremes. 
For the trifling extra cost induction-coil instruments prove 


a better investment when the distance exceeds 55 yards. 
Manufacturers will doubtless reg rd this as a very restricted 
limit, yet in a good majority «f installations the length 
does not exceed that of half a coil of wire. In all other 
respects there is no limit to the usefulness of these 
unimposing instruments. Latterly they have been gaining 
favour with the general public, who up to the present have 
not fully appreciated their value; many are disposed to 
regard them simply as ''cheaper editions” of the older 
types of telephones with which they happen to be familiar. 
This does not do them justice, for they are free from tbe 
encumbrances of the latter, and more adapted to being an 
additional comfort to those who use them. With tbe 
introduction of efficient direct working systems, shon t- 
distance telephony enters a new stage of its existence. On 
completing the circuit of a direct working telephone a 
grating noise is often heard. This is due to an abnormal 
charge gradually accumulating on the poles of the cells. 
By giving the batteries some other more constant work to 
do, or using ones that are already erected for some other 
purpose, this noise may be avoided. _ 

In Fig. 3 are shown the connections for testing an 
induction -coil telephone, H, in a similar manner. A 
separate battery is permanently connected up to the 
terminals, as also are the line and return” leads. A pa ir 
of receiver corde, with tags at each end, may be conveniently 
used for making temporary connections to the instrument 
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Ti, micro-telephone terminals; T2, telephone terminals; I, induction coll; 
A, ringing push button; K, speaking switch key; B, telephone bell. 


that is being tested, care being taken to make the cords 
of unequal length, so that the tags will not complete the 
battery circuit when not in use. To the micro-telephones 
an undae amount of faults are attributed; these also 
prove a source of trouble to contractors when they have to 
place a new one on an instrument. It is not advisable to 
take them to pieces for any reason ; they should rather be 
returned to the makers. The internal wiring of one for 
use with an induction coil instrument is shown in Fig 4 (a). 
Ineide the telephone there are terminals to which the enda 
of the flexible cords are attached, as shown ; to the right of 
these is shown a simple outline of the connections inside the 
instrument to the terminals of the same. It will be noticed 
that the ringing push-button breaks the local bell circuit 
when roused, thus saving battery power; if it did not do ao, 
this bell, and the one at the station signalled to, would be in 
parallel. The upper end ofthe “speaking” key isthe ''common" 
return connection. When theidentity of the ends of the flexible 
cords is unknown, the end of the common connection 
may be found by the aid of a battery and galvanometer ; 
when this is found the others can be readily identified. 
In Fig. 4 (0) a key to the test is given. When micro- 
telephones have a horizontal transmitter, as shown above, 
it tends to improve the speaking if they are held in a 
slightly horizontal position, not quite so vertically as people 
are disposed to do. 

For 10 lines, and perhaps 15 lines, the intercommunica- 
tion system can be strongly recommended ; but it certainly 
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does not permit of being extended indefinitely, as is 
commonly done. The clumsiness and disadvantages of 
it increase too quickly; besides, it will be found that 
there is seldom any real reason for using it on the larger 
size installations. A better plan is to divide such insta &- 
tions into two separate systems—an intercommunication 
one for the principals and heads of the departments, the 
other communicating with a central station only for the 
use of the employés generally; then, if the principals 
overhear any business conversation, it is not a matter of 
much consequenoe. "There is no liability of the employés 
doing so, as they have no access to the system ; the latter 
are prone to use the telephone for their own convenience 
or pleasure rather than for their employers’ advantage. 

„if the matter is examined more closely, it will be 
usually found that for routine work the employés generally 
only require to be in communication with a general office, 
or some such source of administration. What usually 
happens is that an outline of the requirements of the 
proposed installation is given to the contractor ; with 
this the latter sets to work, exerting at times quite an 
amusing amount of ingenuity. If he can discover names 
enough for them, that alone is a sufficient excuse for pro- 
posing extra stations. The result affords mutual satisfac- 
tion, until the purchaser has been deceived so many times 
by not being able to distinguish which of the neighbouring 
bells is ringing. Mistakes thus arising, he is provoked to 
reversing the syllables of the expression he has been using. 
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Inter communication System. 


The following original method of wiring is recommended 
simply as a protest against what can only be adequately 
termed the abuse of the intercommunication system. When 
the number of stations on the proposed installation 
counted up amount to, say, 20, the contractor would right 
away suggest a 20-way intercommunication system. If a 
little more thought was devoted to examining the routine 
work of the establishment, it would not be unusual to find 
that the system could be conveniently divided into, Bay, 
three separate systems interlaced (Fig. 5), those stations 
situated in the administrative part of the establishment 
being provided with 20-way instruments, those in the 
second section having, say, 15-way instruments, and those 
in the third 10-way instruments. Then each station could 
intercommunicate with all those situated in the same rection, 
and also with those situated in the central section ; in 
other words, the stations in the central section would be 
able to intercommunicate with all, while those in the other 
sections would be able to intercommunicate amongst them- 
selves, and be interlaced with those in the central section. 

When wiring such telephone installations, the course for 
the main eable should be decided beforehand, choosing, as 
far as possible, a diagonal course (as shown in Fig. 5) 
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between the intermediate stations ; a considerable 

of cable would thus be saved over running them in w 
generally amounts to a loop round the stations. In a 
great number of commercial establishmente—for example, 
large factories—such a telephone system could be arranged 
to be of as practical use as an ordinary 20-way intercom- 
manication one, the central portion in such cases being the 
general offices, with which all stations require to com- 
municate; the separate departments have, it must be 
admitted, little intercourse with each other. By adopting 
this system the cost of the installation would be consider. 
ably reduced by lessening the cost of the multiple-cable, and, 
to a smaller extent, the coat of the telephones. The saving 
effected over the ordinary method is a function of the 
degree to which it is found expedient to adopt the system 


described. 
(To be continued. ) 


ARMATURE REACTION.* 
BY EDWARD EUGENE BROWN, MEMBER, 


In my address to you at the beginning of the session, I 
promised later on in the session to read a portion which 

had left out owing to the length of my paper. When I 
came to write this paper, I found the subject was hardly to 
be treated within the limits of the brief time at my disposal 
this evening. However, I hope, without elaiming any 
originality, to make it sufficiently interesting to the 
members of the local section. 

It was known at an early date in the study of electrical 
machinery that sparking at the brushes of continuous- 
current machines was caused by the self. induotion of the 
coil short-circuited by the brush, the brush being placed at 
the point where the reversal of the current takes place, 
which is necessary to convert the alternating current into 
& continuous one, this reversal consisting in the dying out 
of the current in one direction and the rising of the current 
to ite full value in the other direction. The self-induction 
of the coil retards the action, and if the circuit of the coil 
is broken before the action is complete, then a spark at the 
brush will ocour. It was known that, to prevent this spark- 
ing, a lead or forward movement if a dynamo, or a backward 
movement if a motor, must be given to the brush from the 
neutral or symmetrical line between the pole-pieces. Farther, 
that this movement must bring the coil into a magnetic field, 
which neutralises the self-induction of the coil, and so 
prevents sparking. 

The subject had been most deeply investigated by the 
mathematical physicists, and equations with numerous 
constants to be determined by experiment were offered 
to the designer, but none of these were in a 
useful form, and, moreover, they did not agree, giving 
euch various values as to be useless; and even now, 
although the subject has been skilfully handled, and is in 
a form that is extremely usefal to designers, it cannot yet 
be said to be complete. The a priori calculation of the 
self-induetion of a coil of such a shape as an armature coil 
is very difficult, depending as it does on the permeability 
of the medium surrounding the coil, the varying shape 
of the coil, the mutual induction in neighbouring coils, 
its position in the slot, and the shape of the slot; but 
it has been demonstrated that the self. induction does 
not alter its value to any great extent whether the arma- 
ture is moving or still—this bas simplified very much the 
calculation. We wish to determine then what is the number 
of lines linked with the turns per ampere? Various values, 
deduced from experiments, have been given—those by 
Mr. Hobart as four lines per ampere per centimetre length 
of the embedded part of the coils, and ‘8 lines for the free 
ends of the coil. From these values can be worked out 
the inductance and the E.M.F. of the coil, or the reactance 
voltage, as it is termed, from the formula 

2 m n LC = reactance E. M. F. in volte, 
where L = inductance in henrys ; 
C = current in the coil; 
n = frequency of commutation ; 
21 L=reavtance in ohms. 


* Paper read before the Newcastle Loos] Section of the Institution 
of Electrica] Engineers, May 15. 
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This formula supposes that the current in the coil falls 
as a sine curve, and this is doubtful—any variation may 
alter the value very much. This formula has been simplified 
by Mr. Mavor to 
Reactance voltage = E m 
where E= total E.M F. generated in armature in volts ; 

OCS total armature current in amperes; 

f = induction field in C. G. S. lines per centimetre per 
length of slot due to one turn ; 

m — armature turns per commutator section; 

d = diameter of core measured; 

F =avorage flux taken over the whole of the surface 
of the armature in C.G.S. lines per square 
centimetre. 


Or again, Reactance voltage = 2 7 n (e 1 f) 


where e = embedded length of conductor; 
f= free length of conductor; 
F = armature C. G. S. lines. 


It is not actually decided what is a satisfactory value for 
the reactance voltage, except that it should be as low as 
possible and probably not higher than six volts ss a 
maximum, If below three volts, and the machine has other 
good constants, the brushes may be placed in the neutral 
zone, and will run sparklessly—without movement from no 
load to even an overload. 

There is the limit of reduction to all the factors which 
make up a low reactance voltage when we arrive at one 
turn per section, and have made the armature as short as 
possible, so that if the speed is high we cannot keep the 
reactance voltage low enough so as to be neutralised by 
the carbon brushes; or if the speed is too high to prevent 
the use of carbon brushes, owing to the difficulty at:such a 
high speed in securing a good contact with the rigid surface 
of the carbon, then we must rely upon moving the brushes, 


ExC 
F 9 


so that the coil is in a end of tbe field, to get & reversing: 


E.M.F. to oppose the self-induction voltage of the coil. 
At no load this fringe of the field would cause sparking, as 
there is no reactance voltage to oppose it, so that fixed 
position of the brushes cannot thus be obtained. More- 
over, it is found that as the load increases so must the 
brush be moved forward. This is caused by the field 
necessary for commutation moving away in the direction of 
rotation as the load on the armature increases. So tbat, unless 
the reactance voltage can be kept very low, we must take 
means to keep down the armature reaction which causes the 
distortion of the field. 

The contact resistance of the brush is an important 
factor in commutation. With metallic brushes, such as 


copper gauze or even brass gauze, this resistance can be but ; 


little relied on to keep down the short-circuited current or 
to allow it gradually to reduce before reversing. For this 
purpose carbon brushes are mostly used. These can be 
made of various specific resistances, or varied in resistance 
in their thickness, so that across the thickness they have a 
very high resistance, but longitudinally they have a low resist- 
. ance. The density at the surface cannot be anything like 
as high as that of metallic brushes—not more than 50 amperes 
per square inch as a maximam, 30 amperes being mostly 
used, but lower is preferable. If run too high, they get 
red hot at the tips and disintegrate. Mr. Hawkins gives 
a formula which includes the brush contact, R: 


555 > 02 as a minimum, 


where T = total time of short-circuit in seconds; 
L =self-induction in henrys. 


The numerical part often reaches 2 with carbon brushes, 
but should not be less than 1; but, of course, the number 
has to be decided by the conditions in any individual case, 
depending upon the current and voltage, the volts between 
the commutator segments being an important factor in 
commutation. 

With the high speeds used for turbo-generators it is 
impossible to keep down the reactance voltage, and this is 
the reason why I have brought the subject before you as 
interesting at this time. Whilst the speeds are kept low, 


as in dynamos coupled to ordinary reciprocating engines, 
there has been little necessity for considering means for 
reducing armature reaction, carbon brushes fulfilling every 
requirement. | 

he conductors on an armature act like a separate 
magnet opposing the field magnet, but it is preferable to 
regard the whole magnetic circuit of the field magnet and 
armature as one, the conductors on the armature being so 
disposed that they form a belt, which tends to distort the 
magnetism in the gap where the armature revolves. If the 
brushes are given a lead, then the conductors between the 
double angle of lead—that is, on each side of the neutral 
line—act as demagnetising turns opposing the field. In the 
old two-pole smooth-core dynamos we used to take the value 
of these back turns as one-sixth of the ampere-turns on 
the armatare, but, of course, as it depends on the amount 
of lead, it should be determined for each winding, and 
can only be approximately calculated, but near enough for 
practical purposes. 

Some writers treat the subject by calculating the lead as 
if just under the forward pole-piece, but a dynamo with so 
great a lead could hardly be satisfactory ; the lead should 
never be greater than half the distance between the neutral 
point and the tip of the pole-piece, but the shape of the 
pole-piece has great influence on the lead. In slotted cores 
the reaction is generally greater than in smooth cores, but 
the saturation of the teeth will prevent excessive reaction. 
These back or demagnetising turns can be compensated for 
by increased field winding, eitber from the shunt or series 
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coil. The conductors at right angles to the belt of back 
turns form the distorting or cross magnetising turns. These 
are the turns which drive away the field from the leading 
pole-tips, and so necessitate the continual movement of the 
brushes, the leading tip is weakened and the trailing tip 
strengthened, the induction being driven across the pole 
from one side to the other. 

The diagram (Fig. 1) shows the resultant curve from the 
induction on the field and the cross induction of the arma- 
ture ampere-turns. Assuming that the induction is equal on 
every part of the pole-piece, the field due to the magneta is 
shown by the Curve F, that due to the cross magnetising 
turns on the armature by A, and the combined Curve R 
by the shaded part; it will be seen how very much 
diminished the induction is in the leading pole-tip, and may 
be so much weakened as to render commutation impossible, 
Fig. 2 shows the result of too large a load on the 
armature, increasing the cross magnetisation till the field for 
commutation is in the wrong direction. A slot parallel to 
the path of the lines in the middle of the pole-piece, putting 
reluetance in the path of the distortion, would alter the 
eurve materially, and might cure a sparking machine by 
furnishing & positive field at the point necessary. This ig 
shown in Fig. 5, and is the same machine as shown in 
Fig. 2, but with the magnet slotted through. 

Various ways of shaping the pole-shoes have been used 
by diminishing the pole area so as to concentrate the 
induction, or boring the armature space elliptical 80 ag to 
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have a greater bore at tho tips than at the middle, tending 
to throw the lines further out towards the neutral zone, 
thus providing a field for commutation without excessive lead. 
In connection with slotting the pole, a good design is to 
form the magnet of a multipolar into separate horseshoes, 
which would be like slotting the poles right through. 
These separate magnets could be quite short and the coils 
close to armature, preventing leakage. But the most 
successful alteration to the ets is to provide 
auxiliary poles, forming a field exactly at the place 
required by the coil that is being commutated. 
These extra poles should be in the cirouit of the 
armature, so as to provide a field increasing with the 
armature current to counteract the reactance voltage of the 
coil, permitting the current in the coil to reverse properly. 
It is necessary to scheme these additional poles so that the 
leakage is minimised, as they would tend to largely increase 
the leakage of the main magnets. 


Fio. 2. 


An ingenious method has been used by Mr. Sayers of 
introducing some extra turns on the armature, which are 
not in the armature circuit as a whole, but are between the 
commutator segments and the armature coil. As these 
additional turns are wound somewhat forward from the 
short-circuited coil, and in the neighbourhood of the pole- 
tips, they get the necessary field to neutralise the reactance 
voltage of the coil. It is difficult to see bow this can work 
satlefactorily, as at small loads it provides the field where 
it is not wanted, which would cause sparking ; in fact, the 
additional coil alone bas not solved the problem, and 
extended pole-pieces have been used in conjunction with 
the device. 

To wind ooils round the armature in as clove proximity 
as possible so as to neutralise the cross magnetisation has 
been often proposed. There are considerable structural 
difficulties. An early attempt was in a machine made by 
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Eickemeyer. Coils in series with the armature wound 
on that part of the pole which ie weakened by the 
armature turns, thus preventing the loss of field 
necessary for commutation, have been proposed in 
various forms. In America the Thomson-Houston Com- 
pany, in 1887, used inclined, or horse. collar, coils 
round the pole-pieces as near the armature as possible. 
Coils wound in slots in the pole-pieces have been suggested 
and used in various ways, but were difficult to arrange, 
and generally failed because the number of turns necessary 
could not be got in without diminishing the section of the 
pole-piece, or causing great leakage; also there was difficulty 
in ventilating these coils to keep down the temperature. 
In some plating dynamos of large current, where only a 
few turns are necessary, they are more successful. So near! 

all these devices were abandoned, as good machines with 
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sparkless running and fixed lead could be designed on 
ordinary lines due regard were made to getting & 
strong field with a sufficient number of sections in the 
commutator. 

Max Déri, of Vienna, in working out a combined alter- 
nating and direct current machine, thought of the plan of 
designing a direct - current machine with compensating 
winding in the pole-pieces, by using a field magnet in the form 
of a stator of a revolving-field motor, but the armature 
just as the ord direct-current winding. The exciting 
shunt coils would be wound to form the necessary number 
of poles, but the compensating winding in series with the 
armature would be wound in every slot, and would form a 
winding whose centre would give a pole somewhat back- 
ward from that of the shunt winding, thus neutralising the 
shifting of the field. In an exhaustive paper on the subject 
Dr. Friedrich Eichberg, of Vienna, givet a complete analysis 
of the system, and compares the relation 

magnet ampere-turns 

armature ampere-turns 
where he states that in modern machines the proportion is 
of the value of about 1 to 5, but with special attention to 
design can the value 1 to 3 be obtained. Dr. Eichberg's 
analysis of the reactions is very interesting, and worth 
quoting. He sums up thus: 

“ (a) The flux through the short-circuited coil is 

F = 4r N J 2 
* 10 Sm 
= m= total magnetic resistance of the spreading field; 
N = number of turns in short-circuited coil; 
J = current in short-circuited coil. 


In general, neither & m nor N is a constant quantity, 
and J depends on the number of turns in the short- 
circuited winding. For the simplest case of commutation is 
N and È m constant, and J assumes, by going through all 
values from 0 upwards, a positive to an equally large 
negative value. From this simple case we form the base 
for the following. The E.M.F. of self-iaduction or reactance 
voltage is 

= ar N , 1075, 
where =the time of short-circuit. If b= the brush 
thickness on thə circumference of the commutator, and 


v the peripheral speed of same, t=, and therefore 


C 
jt . 10 "6 ag 5» 5 M (A) 


This E. M. F. is only under the above conditions a constant 
quantity. 

(5) We take for the over-compensation an ideal case, that 
the armature and compensation winding have the same 
axis which is vertical to the axis of the exciting field. The 
application to other cases is not difficult. 

If Ne and Na be the total number of conductors in the 
compensation winding and armature windings respectively, 
related to the full armature current, J. 2 a, where 2 a is 
the number of armatare circuite, the compensation wind- 
ings obtained from the commutating field is consequently 


J.2a.(N.- Na) 
2 p 
and all windings N. -Na operate fully so far as the com- 
mutating results in the ideal neutral zone. 


€, 


N. Na -N, 
2p 
are then the over-compensation turns per pole to the full 
armature current. 2 4. N,-«n, is the number of over-com- 
pensation turus per pole related to the current J. The 
cross-section of the commutating field is b . I, where b again 
represents the brush thickness related to the armature 
circumference and / the length of the armature. 
If B, represents the flax of the commutating field, then 
we have the equation 


ho H2? my x J 


; B 
10 XM (B) 


* b b 
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= M, is the magnetic resistance of the commutating field at 
the armature circumference of the brush breadth, b, and 
armature length, J. The E M. F. induced through the 
movement of the short-circuited coil is 

(B,) 


ei Be. I. v. N. 10 
If we now introduce (Bi) and (B.) we get 
l.v. N. 10-8 
4 1 J. v. N.10 
10 5 (N.) aXe) 


This is also an E.M.F. of constant quantity, and is, there- 
fore, capable of annulling the reactance voltage. If we 
take the equation A= B we get 


4 1 Nz. J. v. 10 427 0. J. v. N. 10- 


Or, ĉi 


10 (Sm).b 10 b (= M.) 
Shortening this we get 
2N 2m Mm _2. (= Me) 
e 99 


which means that the number of compensation turns per 
pole is in proportion to the number of ampere-turps in the 
short-circuited coil, as twice the magnetic resistance of the 
commutation field is in proportion to the magnotic resistance 
of the field which produces the reactance voltage. It is 
equally important as interesting that this relation is com- 
pletely independent of the magnitude of the current to be 
commutated and the peripheral velocity of the armature. 
For the case of a commutation field equally strong in all 
places (therefore homogeneous), which does not exist in 
practice, but can be thought of in theory, we could divide 


both sides of equation (C) by 27 and get 


2 (X M.) 
. 
Nod e 
2 p.b 


The denominator on the left side then means that the 
number of armature turns related to the current J per 


pole, we will call n, = N-47 


b 
The expression zs b . 2 p represents the magnitude of 


7T 
the magnetic resistance of the main field (which is above 
mentioned as being homogeneous) We will call = M. 
Then is 

"o. o 2M 

fia ES Ym 
That is, for this case the proportion of the over-com- 
pensation turns per pole to the armature turns per pole 
equals the proportion of twice the magnetic resistance of 
the main (total) field to the magnetic resistance of the field 
produced by the reactance voltage. 

If we put 1, = n- na, then 


(= M). or Mo 2 (> M) t (3 m) 
(T m) na T m 


Since — ar 
Na a 


N. 2 TMT m 


" =m 


Ie — Na == 2 
Na 


80 we get (D) 


This proportion Ne is at the same time the proportion 


a 
of the copper in the compensation turns to the copper io 
the armature turns, which, therefore, substantially depends 
on the magnetic disposition of the machine.” 

Prof. Ryan, to whom we owe much for the investigation 
into armature reaction, proposed to wind these compensa- 
tion coils in slots in the pole-pieces, using an ordinary 
radial-pole field magnet, so that every element of the 
armature winding could find a corresponding opposing 
element in the pole-piece, thus completely neutralising 
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the armature effect on the field. Ryan also added a pole 
on the point of commutation to provide a reversing field, 
and thus enabled a very large overload to be got out of the 
machine with a fixed point of commutation. This method 
is probably the most successful in the use of windings ia 
slots on the pole- pieoes. 

Various modifications of the slotted pole windiogs have 
been proposed and used with more or less success. 
Dynamos for very high speeds have been made by Messrs. 
Brown, Boveri, and Co, of Baden, who have sent me 
photographs of their machines. They are wound on tbe 
Déri plan. The best resulte have been obtained with the 
shunt separately excited they run at 5,000 to 3,500 revo- 
lutions per minute with fixed brushes. The shunt ooils 


N 


Fic. 4 - Development of 50-kw. Lundell Generator. 


are not spread in the slots, but wound across several slots 
to form a two or four pole field as desired; one tooth 
between the shunt windings serves as a reversing pole. All 
mskera of turbo-generators of the direct-current type use 
similar methode—the Austrian Union Company, Oerlikon 
Company, Parsons and Co., amongst others. Sautter, 
Harlé, and Co., of Paris, use an ordinary four-pole field 
with reversing poles of considerable size between the usual 
poles. Although these additional poles must cause con- 
siderable leakage, yet it is a question whether this 
is not the cheapest form of field, and it certainly 
can be made effective; motors are being made by 


this method, and stand considerable overloading aud 
direction of 


reversal of rotation without sparking. 
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F1G. 44.—-Sheet-Iron Magnetisation Curve. 


This is especially useful for motors with intermittent loads, 
and where reversal of the direction of rotation is required, 
such as for lifts, cranes, cogging mills, etc. For ordinary 
motors, with longer constant loads, heating will come in 
before the large load, so that ordinary methods suffice, and 
very high speeds are not necessary in motors, except in 
some rare case for centrifugal fans and pumps, which can 
be treated as special. 

A very successful means of securing a fixed lead of the 
brushes is found in the machine designed by Mr. Lundell 
(Fig. 4). The pole is slotted radially into two equal parte, but 
the forward part has the pole-piece extended, so that this half, 
having an air-gap of lower reluctance than the other half, 
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bas at no load the greater number of lines of induction 
passing through it. By this means it is at a high saturation 
point, but as the load is put on the armature the excitation 
is increased either by series winding or by increasing the 
shunt current. This increased excitation then affects the 


Fic. 5,—Calculated Pole-Face Induction. 


back part of the pole-piece, because being less saturated 
than the forward part, in spite of its greater air. gap 
reluctance, its permeability makes its total reluctance less 
Thus the zone of the commutating space is kept constant, 
and no change in lead is necessary for change of load. 
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IG. 6.—Distribution of Potential around Commutator. 


The diagram (Fig. 44) shows a magnetisation curve. The 
back part of the magnet core is worked on the part of the 
curve marked a! and the front part at b!, the knee of the 
curve being avoided. Fig. 5 shows tbe resultant curves 
due to armature and field at no load, and Fig. 6 the curves 
of potential at the brushes, where the movement of the 
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Fra. 64.—Distribution of Potential around Commutator, Generator runnin 
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necessary commutating field is so small as to give constant 
lead. In this form of magnet the values of the induction 
used are in lines per square inch: pole. face, 55.000 to 
59,000 ; pole-core, 85,000 to 90,000 ; yoke, 80,000 to 
85,000 ; armature core, 85,000 to 90,000; armature teeth, 
130,000 to 140,000. There is no loss of efficiency in this 
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method, but an actual gain, as the polar arc can be made as 
. much as 78 per cent. of the polar pitch, thus keeping down 
the gap reluctance. 

Satisfactory machines have been made of dimensions 
much smaller than the ordinary sizes for the output and 
speed, such as 125 kw., 450 revolutions, with the armature 


26 io. diameter, 9jin. long, which would be about 39in. 
by 8in. ia ordinary practice; 400 kw. at 400 revolutions, 
armature 44in. diameter, 1lljin. long; 420 kw. at 320 
revolutions, 52in. diameter, 11]in. long; 400 kw. at 156 
revolutions, 64in. diameter, 13 in. onk, A diagram of the 
latter dynamo is shown in Fig. 7. The curve on dotted 
lines gives an accurate idea of the flux distribution through 
the armature teeth and the armature conductors at no load. 
The conformation or shape of this curve is wholly dependent 
on the flux from the poles, as there are no disturbin 
currents in the armature conductors. The curve in fu 
lines represents the resultant flux through the teeth, and the 
armature conductors at 50 per cent. overload=600 kw. 
This flux is dependent upon the flux from the poles and 
upon the disturbing influence of the currents in the 
armature conductors. The latter are causing a cross 
magnetising and a demagnetising effect on the flax from 
the poles as well as a disturbance (extra flux) in the teeth 
at or near the pointa of commutation, as clearly shown by 
the peculiarity of the curve at these points. The develop- 
ment of the pole-face on a straight line shows the air-gap to 
be :22in. in the centre of the pole. The curves are plotted 
from the measured differences of potential between com- 
mutator bars. The small distortion at 50 per cent. overload 
considering the large armature reaction, which amounts to 
12,750 ampere - turns per pole, shows the value of the principle, 
which is very satisfactory for dynamos, or motors which 
run in one direction only, at ordinary speeds. Whether 
the principle could be used for dynamos at the speeds used 
for ateam-turbines has not yet been tried, but by careful 
design the difficulties might be overcome. 


FORTHCOMING EVENTS. 


Fripay, May 26. 


Institution of Electrical Engineers.—At 5 p.m., annual general 
meetiug. 

Physical Sooiety.—At 3.50 p.m. (National Physical Laboratory, 
Busby House) the following demonstrations will be given: (1) 
The Specific Heat of Iron at High Temperatures," by Dr. 
Harker ; (2) The Measurement of Small Inductances, by Mr. 
Oimpbell: and (2) Two New Optical Benches,” by Mr. Selby. 

Royal Institution.—At 9 p.m., ''The Davelopment of Spectro- 
Chemistry,” by Prof. J. W. Brühl. 

SATURDAY, May 27. 

City and Mechanical Engineers’ Society.—At 2 p.m., visit to 
Messrs. D. Napier and Son’s motor works, Acton Vale. 

Electrical Engineers (R E.V.).—Exhibition of corps work at 


headquarters, 
TUESDAY, May 30. 


Optical Convention.—At 8 p. m., opening ceremony (Northampton 
Institute). 
THURSDAY, JUNE 1. 


Royal Institution.—At 5 p. m., Kleotromagnetie Waves, by Prof. 
J. A. Fleming (Tyndall Lecture II.). 
Ghemioal Soociety.—At 8 p. m., general meeting. 


Incorporated M Electrical Asesooiation,.—June 27-39, 


annual convention. 
ES 


NEW COMPANIES REGISTERED, 


8. M. H. Tramway Syndicate, Limited.—Capital, £1,000. 
Ot ject : to apply for powers to construct light railways or tramways 
ia Darham, to equip, maintain, and work the same ri means of 
electrical or other power, etc. Registered office: 13, St. Helens. 
plecs, E O 

Kerry Electric Supply Company, Limited.—Ospital, £4,000; 
and without articles of associa'i>n, for the purpose of acquiring and 
taking over as a going concern the business of generating and supply- 
ing electric light and electric energy now carried on by the Killarney 
Electric Lighting Oompany, Limited, at Killarney, county Kerry. 
Registered office: Killarney, co. Kerry. 


Lien Registered. 


Auto-Electric Rifle and Target Company, Limited.—Lien 
registered May 11 for £100 7 per cent. debentures, part of £5,000; 
amount previously issued, £2 800 ; no trustees ; charged on the under- 
taking and all the property, present and future. 


Lien Diseharged. 


National Electric Construction Company, Limited. —Dis- 
22070 0. May 12 of mortgage dated Avg. 4, 1904, for 
t LJ 
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TO CORRESPONDENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
l ars invited to furnish Notices of Meetings, Issues of Now 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitied to us will 

All communications intended for the Editor should be addressed 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet Stree, 
London, E.C. Anonymous communications will not be 

| TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E. O., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum eharge 
of Sixpence, 


TO SUBSCRIBERS. 

“ THE ELEOTRIOAL ENGINEER" can be had by Order from 
any Newsagent in Town or Country, and ai the various 
Rathoay Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


3 months, 6 months 18 months. 
United Kingdom 36. 3d. — Ós. 6d. — 136, Od. 
Other Places O48 oan Í- I- Y" OUD bs. 6d. — 10s. 6d. we 218. Od. 


Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Bides, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed “Union Bank.” 


THE LONDON POWER BILLS. 


The Select Committee of the House of Lords under the 
chairmanship of the Earl of Camperdown completed their 
consideration of the London Power Bills on Tuesday last, 
and reported certain of these Bills to Parliament. Amongst 
the eight or nine spplicants for powers for the supply of 
electricity in bulk appearing before the committee the most 
successful has been the Administrative County of London 
and District Electric Power Company. In our issue for 
March 24 this year we published a map of the very large 
area over which this company wish to supply. 
mittee have passed its application for rights over the whole 
of the eastern portion of this area, which was termed the 
industrial area. A small exception is made in the case of 
Stoke Newington, which has been given to the North 
Metropolitan Power Company. It has also secured the 
right to supply in bulk to suthorised distributors in all 
that portion in the west of London which lies to the 
south of the River Thames. Approximately it may be said 
that the County of London and Distriet Eleotrio Power 
Company has secured about seven-eighths of the area 
applied for. The Metropolitan Electric Supply Company 
have been granted by the committee that portion of the 
western non-industrial area which lies to the north of the 
river. The committee have in passing these Bills forward 
to Parliament inserted clauses which more or less protect 
existing undertakers. The chief provisions drafted to 
secure this object are to be found in Clauses 48 and 484, 
which are reproduced elsewhere in this issue. The com- 
panies which have already the power to supply electric 
energy within the area affected have not agreed to these 
clauses, and distinctly stated through their counsel 
that they could only be efficiently protected by the 
striking out of their areas from the Bill. Under 
Clause 48A the onus is left with the Board of Trade to 
determine when competition between existing undertakers 
and the power company shall be allowed, and the terms and 
conditions which shall be adopted for the protection of the 
present distributors. The sections of this clause are wortby 
of careful perusal. Thus it is clear from the first section 
that the eost to the consumer of electrical energy for power 
purposes is to be the ruling factor which is to influence the 
Board of Trade in allowing the new company to come into 
any area. It was ably argued by Mr. J. D. Fitzgerald 
that one method of protecting existing undertakers would 
be to insist that if the power company were to supply the 
manufacturer direct at certain schedule prices they must 
also give, if required, a supply in bulk to the authorised 
distributor at such a price that he would be able to 
compete at these rates. Under Clause 3 the power company 
can be prevented from cutting rates in any one district 
in order to get the consent of the Board of Trade to supply, 
and then increasing the rates when they have ousted the 
present undertakers, It is true that under this clause the 
Board of Trade is empowered to give their consent to an 
increase in charges, but as they would have the whole facts 
before them they could prevent preferential rates being 
given to any district, Under Clause 4 the new company 
would have to give a supply wherever demanded, and 
hence would be prevented from picking and choosing 
which consumers they would supply and which consumers 
it would not pay them to reach. Under Clause 5 the 
company can be compelled to lay mains in certain streets 
within a reasonable time. In another clause elsewhere in 
the Bill it is further provided that if the company do not 
within the prescribed period comply with such requirementa, 
the Board of Trade may order that the powers of the 
company to distribute energy within such area shall cease." 
The general effect of the two clauses in question, if the 


The con-. 
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Bill eventually survives the strenuous opposition which it 
will meet in the House of Commons, will be to grant very 
great diecretionary powers to the Board of Trade In fact, 
before the powcr company commence operations on a large 
scale, they would need to convince the Board of Trade on 
the very matters which the committee have been hearing 
evidence for the last two months. The ultimate good which 
a cheap supply of electric power would confer on Greater 
London cannot be too strongly insiated on, and this will be 
daly recognised by the Board of Trade. When it comes, 
however, to competition with undertakers who are bandi- 
capped by the fact that they have had to bear heavy 
pioneering costs, it is exceedingly difficult to reconcile 
conflicting interests. It seems to us, however, that 
provided the power supply company are forced to give 
existing undertakers a bulk supply at such rates that they 
can afford to throw out of service their existing plant and 
still pay out of profits the capital charges on the same, 
then consent should be given. There is no doubt that the 
snocess of power distribution on the Tyne under the 
engineering skill of Mr. C. H. Merz has led to the com- 
mittee's decision, and this gentleman is to be congratulated 
on having convinced the Select Committee of the feasibility 
of his scheme for London. Whichever way the decision of 
Parliament may go, the result of the fight is bound to be a 
cheaper supply of electrical energy throughout the London 
areas. If the Bills pass, the fears of competition will force 
the present undertakers to reduce prices, and should the 
opposition succeed in throwing out the Bille this year, they 
must also reduce rates to remove the temptation for the 
promoters to try again next session. 


CORRESPONDENCE. 


% One man's word is no man's word, 
Justice needs that both be heard." 


LIGHTNING. 


SIR —Your suggestion that a committee should be 
formed to collect and consider particulars of the working 
of lightning arresters is a good one, but why make it a 
committee of electrical engineers? Why not follow closely 
the Lightning Research Committee, and select principally 
members who are not known as experts on the subject ? 
The result might then be as productive of surprising results 
as the report just issued, especially if the particulars to be 
considered were also mostly by non-experts. This report 
is valuable, inasmuch as it provides a ready excuse for any 
lightning conductor system that may fail, for blame can 
be put entirely on lightning and not on the man who 
made a mistake in the application of the system. More- 
over, it will be impossible to prove whether the system 
was applied in accordance with the committee's recom- 
mendations or not, since this report is so contradictory 
that it may be read in any way one likes. So far as it 
is good it is not new, and 80 far as it is new it is not good. 
It is not probable that experta will regard it as the acme of 
wisdom on the subject. 

It is impossible in the necessarily limited space available 
for a letter to do more than point out two or three of 
its peculiarities. The fact that Sir Oliver Lodge's preface 
is at variance with the report that follows is, perhaps, 
scarcely a matter for surprise, bat I may point out that 
while it is insisted upon that the only means of securing 
protection is to adopt the complete birdcage system, it is 
suggested that where heavy expense is not justified two or 
more conductors might be erected in the ordinary manner, 
connected by a horizontal conductor, and the metal work 
of roof and rainfall pipes connected and “earthed.” Fora 
tower, spire, or chimney shaft two conductors are recom- 
mended. Now, neither of these form a cage system. Are 
we to suppose that the committee are recommending what 
they believe will not be effective 

The cage system ig not new. It may be said to date 


b* 


back to Faraday, and is undovbtedly the most perfect 
aystem of protection, because, when, it is adopted, there is 
no necessity for the careful consideration that an expert 
finds it necessary to bestow on a case. All that is required 
is to apply the system in its entirety, and no heed need be 
taken of alternative paths or complications of metals in the 
building. It is essentially the novices’ method of protec- 
tion, but I presume that no one would urge seriously that 
the basterd cage system that the committee may be presumed 
to recommend would be equally effective. Was it not tried 
by Melsens, and failed ? 

The true birdesge system would be prohibitive in cost 
in most cases where it was possible of application, and no 
electric light leads or telephone wires could be taken into 
the buildings, since they could not be connected ; while in 
many cases, such as buildings not entirely detached, it 
would be impossible of application. 

As regards joints, the committee may be presumed to 
confirming and even accentuating the necessity for con- 
nections that will show no resistances, yet they appear to 
consider the resistance of joints so unimportant that they 
do ay advise their being tested when the earths” are 
tested. 

That the report is not more satisfactory is not to be 
wondered at considering the very meagre, and in some 
cases absolutely incorrect, particulars of the cases that 
were sent by reporters. The committee (or one of its 
members) appears to have been trying ever since its incep- 
tion to disturb public confidence in the efficacy of con- 
ductors, either to justify ite existence or for another purpose 
that is probably obvious. Much has been made in (possibly 
inspired) newspaper paragraphs of the fact that tbe com- 
mittee received reports of 125 cases of damage by lightning 
in the three years, out of which 40 were to buildings that 
were supposed to have been efficiently protected. That my 
statement is warranted is, I think, shown by the fact that 
the committee states it deems it unnecessary to go into 
details of the '* unprotected " cases, but sppends a selection 
from the list of ** protected " ones, and then gives details of 
34, out of which 26 only are justifiably placed in this list. 
What the 16 cases not specified were we are, I suppose, not 
permitted to know, but we may presume tbey are on a par 
with the detailed account, sent to the committee by one of 
its members, of damage by lightning to the Houses of 
Parliament that did not occur! 

It would be absurd for me to hazard a guess as to the 
number of cloud-to-earth lightning discharges that occur in 
this country every year. Suffice it to say that the number 
is enormous, and since very lofty structures are admittedly 
somewhat more exposed to be struck than low ones, and 
the majority of very lofty ones are provided with lightning 
conductors, it is reasonable to suppose that if the com- 
mittee's wholesale condemnation was justified, an alarming 
number of lightning conductor failares would be reported 
annually. Now, what are the actual figures! 

I can state from a close investigation into the subject, 
extending over the past 17 years, that from 300 to 400 
buildings are damaged by lightning in this country every 
year, out of which less than a dozen a year had conductors, 
and these had mostly been in existence for periods ranging 
from 20 to 60 years, had been fitted by plumbers, iron- 
mongers, builders, and others whose trades did not imply 
that they were experte, and would have been condemned as 
inefficient before the accidents by anyone with the faintest 
pretence to knowledge of the subject. Is a lightning con- 
ductor to be regarded as the only contrivance on earth that 
must be efficient for half a century without attention or 
repair, and irrespective of whether it was properly applied 
in the first instance or not. 

And what about the cases in which conductors have been 
atruck and have not failed ? It may not be generally known 
that there are usually signs by which one can tell whether 
a conductor has been struck or not, and that it is quite a 
common thing to come across those signs I bave in my 
possession three examples, and might have made a large 
collection but that I did not until comparatively recently 
think they were-of interest. It is not easy, also, to get 
them because the owners generally like to keep them as 
euriosities, or say that, as they have answered so well, they 

| will not bave them disturbed. 
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When the Lightning Rod Conference—which meant well, 
and only failed through being too brief —oommenced its 
labours, it enquired into the method employed by experte, 
adopted what was good and rejected what appeared bad. 
It aleo made a point of acquiring all the information on the 
subject that was available. Had the recent committee 
adopted the same plan, I ventare to think it would not have 
stated that a tube such as it ap to recommend gives 
as mueh effective area as the earth.plate recommended by 
the conferenee. But does the committee recommend this! 
And is the tube to be driven a distance of 30ft. below 
water-level? If so, why add the trickle from the rain- 


pipe ! 

Tabular earths were recommended by Spang in America 
nearly 40 years ago, and I believe they were extensively 
used there, and yet we hear that lightning conductors have 
got into disrepute among our Transatlantic cousins owing 
to the number of failures that have occurred there. They 
were also used in thie country some 20 to 30 years ago, but 
proved unsatisfaotory.— Yours, eto., ALFRED HANDS. 


INDUCTION MOTORS. 


SiR,—With regard to the excellent articles by Mr. 
Rogers on the induction motor, there are one or two points 
which he leaves somewhat obscure. For instance, the use 
of the letters R and C on p. 663; is R reactance or resist- 
ance, and is C resistance or reactance? This part of his 
paper is not quite clear to the direct-current man. To fix 
ideas would Mr. Rogers show some method of simply 
calculating the following ? 

A choking coil on a 500-volt cirouit takes six amperes 
but only 2,000 watts; another choking coil on the same 
circuit takes four amperes 1,600 watts. What current do 
they take (1) when in series, (2) when in parallel? How do 
the formule given apply ! 

Lastly, how is the magnetising current got at no load? 
Suppose the current at no load three amperes on a 200-volt 
machine, and cos $ 2:5. Can we assume the component at 
right angles to be the magnetising current and neglect 
leakage ? 

I put forward these points as they are generally very 
obscurely put in text-books, not to say contradictory.— 
Yours, etc., : STUDENT. 


THE LACK OF ADAPTATION IN BRITISH TRADE 
METHODS. 
BY SIMPLEX, 


Technol and commercial organisation are 80 
intimately blended in the upbuilding of an engineering 
firm, that we think no apology is needed for the introduc- 
tion of such a subject as the present into the pages of a 
journal devoted to the interests of British electrical engi- 
neering. The immediats cause of this note was a con- 
versation which we have had with a gentleman who, 
though not an Englishman, has for years identified himself 
with British manufaoture, and who by extensive travel in 
former years has obtained the necessary qualifications to 
give an opinion of the methods of British engineering 
trading from an entirely detached point of view. Though 
we are aware that friendly advice from a stranger within 
our gates is not always unbiassed by ulterior motives, we 
are convinced that the remarks which we here record are 
worthy of serious consideration. 

This gentleman, before visiting England, bad some 
experience with British commerce in tbe Far East, 
receiving at various times consignments of goods—sore 
of them fragile instruments—packed in such a way that 
they were either badly broken in transit or damaged by 
water and rough usage on arrival at ports not always 
adapted, either in cranage appliances, wharf storage, or the 
highest class of labour, for the accommodation of delicate 
goods unless most carefully packed. His experience was 
that when a British firm was remonstrated with as to the 
unsuitable manner in which the goods were packed, having 
regard to the prevailing conditions, a letter of disclaimer 
for all damage done was received in return, the firm 
probably stating that the goods were dispatched in good 
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condition from our worke, being carefally packed in a 
manner which we have found to be sufficient for all reason- 
able usage.” Very possibly: but in some parts of the 
world “reasonable usage" is too expensive a luxury to be 
attainable. Such treatment was contrasted with methods 
of packing adopted by German and American firms: sn 
instance concerning the former country being quoted 
where the interior of the case was heavily lined, first 
with sheet ziue, and then with a specially prepared 
felt impregnated with bitumen, to preserve the goods 
from water, while a package was received from America 


consisting of one case within the other, th3 inner being 
suppo on all sides from the outer by spiral springs, 


reducing to a minimum the danger of shock to the contained 
apparatus. These examples illustrate the difference in care 
in adapting their methods to special conditions displayed 
by British and foreign firms. 

Another point raised was that British manufacturers were 
inflexible as to the quality of goods supplied to a foreign 
market. The German custom is to send out a series of 
qualities of any manufacture which they wish to introduce 
to a reliable agent, asking him to feel the pulse of the 
market as to which quality best suita the conditions. Upon 
his report being received, the manufacturer lays himself out 
to make that quality. It is clearly understood, both by the 
maker and buyer, that the goods may not be the best 
obtainable, but so long as they suit the market they will be 
supplied in sufficient quantity to meet the demand. In 
every probability the introduction of & cheap line will lead 
to the demand for & better quality, enabling the firm to 
increase its business. The British manufacturer will have 
nothing of this sort. He makes one grade of goods, and if 
they do not suit the market he deplores the bad taste of 
the buyer. 

Tbe British manufacturer is slow to understand that at 
various corners of the world there are other languages 
besides English, When an Englishmen senda a tender to a 
French, German, or Russian ficm, he sends it ia Englieb. 
When a Frenchman quotes a Russian for any goods, he 
takes care that language and prices are Russian. As a 
case in point, our critic instanced the fact recently made 
public in our newspapers that the German Consul-Gene:al 
in Shanghai has recently written home saying that, as a 
result of the present war, North Chiua will shortly be much 
more widely open to trade than in the past, Canton, Hankow, 
and Tchungking possibly developing into rivalry with 
Shanghai and Hong-Kong. Aud this German official, with 
an intelligent anticipation of events, offers the German 
Consulate building, the support of commercial experts 
attached to the Consulate, and competent instruoetors, in 
order that German commercial men may learn to speak the 
language of that Celestial Empire. This forward policy cf 
dealing directly with the Chinese was contrasted by our 
friend with the condition of things in Hong-Kong. Our 
informant atated that this British colony, though now the 
second port in the world, is almost entirely dependant for 
its prosperity on its shipping interests. The bulk of the 
profit in trading goes to the Chinese middleman who can 
talk pidgin Eoglish, because the Englishman is apparently 
unable to speak enough Chinese to get into contact with 
the actual native buyer or seller. 

To take a case nearer home, the undoubted influence 
exercised by the German Government on that of the 
Ottoman Empire on behalf of Messrs Krupp in the recent 
purchase of guns, shows how well recognised is the relation 
between engineering and national prosperity in Germany. 
What likelihood is there of official Britain taking so strong 
a manufacturing step? It is holding the wrong end of the 
stick to say that if the British Government would similarly 
support the manufacturer our industries would grow. The 
Government would like to see something to support; 
industry and intelligent enterprise must first be shown, 
and direct pressure brought to bear. The direct advantage 
to be gained must be demonstrated by the manufacturers 
before the Government would commit itself to such grave 
proceedings. Our somnolent firms must be prepared to 
dance before the Government will consider the queation 
of piping. 

S» much for our foreign trade methods. Since his 
residence in England our critic hag studied the organisa- 
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tion of our firms and educational agencies, and is surprised 
at the want of correlation between the training system in 
school and shop. In his words: You English are essen- 
tially a brilliant race of engineers, but you are too stubborn. 
Your established methods have met former conditions 
successfully, and you do not see that old landmarks are 
giving way to new ones." For example, tbe new engineer 
must be equally efficiently trained in science; commerce, and 
industry. But, according to our friend, the cducated 
Eoglishman hates to dirty his bands. For an ordinary 
railway journey the clerk buys a second-class season ticket 
to differentiate himself from the artisan who is travelling 
with a workman's ticket. Yet the clerk with his nice 
clothes is, owing to the law of supply and demand, probably 
getting 25s. a week; the navvy is perhaps earning 7d. an 
hour for 56 hours a week, time and & quarter for every 
extra two hours per day, time and a half after that, and 
double time on Sunday and Bank holidays! Asa contrast 
to that, the German workman will spend some years in a 
technical school with the single purpose of becoming an 
intelligent artisan, the result being that a German mechanic 
is perbaps the best man of any operative in the world to 
be sent away to erect plant without special technical super 
vision. Again, an English firm when touting for orders 
usually sends out a traveller whose commercial instinct 
far outstrips his engineering knowledge. German firms 
organise departments of commercial engineers," whose 
ees are both to drive bargains and talk intelligent 
shop 

Oar foreign critic concluded with the statement: British 
trade will flourish. There is no fear that the stamina of 
the Englishman will desert him when face to face with 
difficulty. But my association with an English firm causes 
me to regret very sincerely that so much of the English- 
man’s difficulty is of his own making.” 

Is it true, then, that we are impossible 


REPORTING ACCIDENTS IN CONNECTION WITH 
ELECTRIC LIGHTING. 
BY A BARRISTER. 


Section 38 of the Electric Lighting (Clauses) Act, 1899, 
enacts that the undertakers shall send to the Board of 
Trade notice of any sccident by explosion or fire, and 
also of any other accident of such kind as to have caused, 
or be likely to bave caused, loss of life or personal 
injury which bas occurred in any part of the under- 
takers’ works or their circuits, or in connection with those 
works or circuits, and also notice of any loss of life or 
personal injury occasioned by any such accident. The 
notice must be sent by the earliest practicable post after 
the accident occurs, or, as the case be, after the loss of 
life or personal injury becomes known to the undertakers. 
If the undertakers fail to comply with these provisions, they 
are liable for each default to a penalty not exceeding £20. 
The Board of Trade may also, if they deem it necessary, 
appoint any electric inspector or other fit person to enquire 
and report as to the cause of any accident affecting the 
safety of the public which may have been occasioned by 
or in connection with the undertakers’ works, whether 
notice of the accident has or has not been received from 
the undertakers, or as to the manner and extent in and 
to which the provisions of the special order and the 
principal Act and of the Board of Trade regulations, so 
far as those provisions affect the safety of the public, have 
been complied with by the undertakers; and any person 
appointed under this section, not being an electric 
inspector, shall, for the purposes of his appointment, have 
E the powers of an electric inspector under the special 
order. 

There is also another Act which requires notice of 
any accident to be sent to the Board of Trade in the case 
of certain employments, and that is the Notice of Accidents 
Act, 1894. Section 1 of this Act provides that where there 
occurs in any employment to which this section applies any 
accident which causes to any person employed therein 
either loss of life or such bodily injury as to prevent him 
on any one of the three working days next after the 


occurrence of the accident from being employed for five 
hours on his ordinary work, bis employer shail, as soon 
as possible, and in case of an accident not resulting in 
death, not later than six days after the occurrence of the 
accident, send to the Board of Trade notice in writing 
of the accident, specifying the time ard place of the occur- 
rence, its probable canse, the name and residence of 
person killed or injured, the work on which any s 
person was employed at the time of the accident, and in 
the case of an injury the nature of the irjury. If any 
person wilfully makes default in complying with tbe 
requirements of this section, he is liable on summary 
conviction to a fine not exceeding 40s. For the purposes 
of this section the expression working day shall mean 
a day on which the person injured would, but for the injary, 
be employed in his ordinary work. The employments to 


which this seetion applies are construction, use, working, 


or repair of any railway, tramroad, tramway, 

canal, bridge, tunnel, harbour, dock, port, pier, quay, or 
other work authorised by any local or personal Act of 
Parliament; construction or ir by means of a scaffold- 
ing of any building which exceeds 30ft. in height, or 
use or working of any such building in whieh more than 
20 persons, not being domestic servants, are employed 
for wages; use or working of any traction engine or 
other engine or machine worked by steam in the open 
air.” And by Seetion 2 of the Act of 1894, if the Board 
of Trade are of opinion that any other employment in 
which 20 persons d: more, n being Prey iari 
are employed by the same employer is specially dangerous 
to life for nb. the Board may, by order, direct that 
Section 1 of this Act shall apply to that employment. 

Rule 15 of the Board of Trade regulations made under 
the Electric Lighting Acts, 1882 and 1888, provides that 
" where any accident by explosion or fire, or any other 
accident of such kind as to have caused or to be likely to 
have caused loes of life or personal injury has at 
any part of any electric line or work, the undertakers 
shall give immediate notice thereof to the Board of 
Trade.’ And Rule 47 provides that if the undertakers 
make default in complying with any of the preceding 
regulations, they shall on conviction be liable to a penalty 
not exceeding £10 for every such default, and to a daily 
penalty not exceeding £10. The recovery of a penalty 
under these regulations shall not affect the liability of 
the undertakers to make compensation in respect of any 
damage or injury which may be caused by reason of the 
default." 

Works for 5 transforming electricity come 
within the Factory and Workshop Ast, 1901. Section 149 
of that Aot, in copjanction with the sixth schedule, Sub- 
Section 20, classes amongst non-textile factories,” “ *elec- 
trical stations’; that is to say, any premises or that part 
of any premises in which electrical energy is generated 
or transformed for the purpose of supply by way of trade 
or for the lighting of any street, public place or public 
building, or of any hotel, or of any railway, mine, or other 
industrial undertaking.” Electric aecumulator works bave 
been certified by the Secretary of State to be dangerous 
or injurious to health. The following special regulations 
have been issued for such works: 

Duties of Occupiers.—They shall provide bath and lavatory 
accommodation with a plentiful supply of hot and cold 
water, soap, nail-brushes, and towels. They shall provide 
respirators and overall suits for all persons employed in 
the operation of mixing. They shall provide gloves and 
aprons for all persons employed in the occupation of 
rubbing. They shall see that the gloves are constantly 
inspected and renewed when defective. 

Duties of Persons Employed.—In cases where the co-opera- 
tion of the workers is required for carrying out the fore- 
going rules, and where such co-operation is not given, 
the workers shall be held liable in accordance with the 
Factory and Workshop Act, 1891, Section 9. A 
respirator is a cambric bag, with or without a thin flexible 
"n made to 7 over 3 nose. "— i 

t appears from the report of the chief inspector o 
lio and workshops for the year 1901, that the 
Dangerous Trades Committee have submitted certain 
recommendations as regards electrical works, which will be 
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found at pp. 28-30 of their report. The following is an 
extract from the report (p 28): 

“ Electrical Stations.—These important works continue, 
and will continue, to increase in number and size, especially 
now that it is made clear by the new Act that any place 
in which electrical energy is generated or transformed 
(except private honses) is a factory, and as such under 
the regulations of Factory Acts. The way to supervision 
has been paved by calling attention of occupiers and 
managers to the recommendations of the Dangerous Trades 
Committee on electrical worke, and I annex a report by 
Mr. Fearon showing how far the recommendations are 
already generally observed, the difficulties as to others, 
and making additional recommendations. It is only 
necessary to add to his report that it is of little use 
having a card of instructions as to artificial respiration 
huog up in the works unless the engineers and employés 
sometimes practice the rules given, so as to know what 
to Fr when occasion requires without reference to the 
card." 

One effect of putting electrical stations as above defined 
within the Factory and Workshop Act, 1901, is to require 
notice of accidents causing death or bodily injary within 
the meaning of Section 19 to be given to the inspector 
for the district. The above provisions are independent 
of the notice to the Board of Trade of accidents and 
enquiries into the same provided for by Section 38 of 
the schedule to the Electric Lighting (Clauses) Act, 1899, 
previously referred to. The latter section covers a wider 
field than the former. 

Section 19 of the Factory and Workshop Act, 1901, 
provides (1) that where there occurs in a factory or work- 
shop any accident which either (a) causes loss of life 
to a person employed in the factory or workshops, or (b) 
causes to a person employed in the factory or workshop 
such bodily injury as to prevent him on any one of the 
three working days next after the occurrence of the 
accident from being employed for five hours on his ordinary 
work, written notice shall forthwith be sent to the 
inspector for the district ; (2) if the accident causes loss 
of life, or is produced either by machinery moved by 
steam, water, or other mechanical power . . . notice shall 
forthwith be sent to the certifying surgeon for the 
district. The notice shall state the residence of the person 
killed or injured, and the place to which he has been 
removed. The penalty for not giving the proper notices 
is a fine not exceeding £5. 

Sub. Section 1 (b) is similar to part of Section 1 (1) 
of the Notice of Accidents Act, 1894, referred to earlier. 
That Act, however, does not apply to factories or work- 
shops, but only applies to certain employments specified 
in the Act. It would seem from the Factory Act that 
every “bodily injary” caused by an “accident” which 
prevents a person from being employed during the statutory 
period must be reported, no matter how the injary arose. 


LONDON ELECTRIC POWER BILLS. 


As announced briefly in our issue of last week, the Com- 
mittee of the House of Lords struck out & number of Power 
Bills on Thursday, 18th inst. The two principal survivors 
are the Administrative County of London and District 
Company and the Metropolitan Electric Sapply Company. 
It was decided that the latter company should take those 
portions of the non-industrial areas to the west of London 
over which they sought powers, and that these should be 
omitted from the Administrative County of London area 

These two Bills were reconsidered by the committee on 
Monday last, after the parties interested had had an oppor- 
tunity to formulate reasonable suggestions to obviate the 
hardship that, in the opinion of the committee, must arise 
from the entry of a new power company into an area in 
which the undertaking of a company was subject to purchase 
by the local authority. 

Mr. Batrour Browne, K. C, who appeared for the 
various companies, said the consideration his clients had 
given to the subject induced them to believe that there was 
no way to obviate the hardship but by leaving out of the 
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Administrative Bill those distriots in which existing companies 
were under statutory powers of purchase. 

Mr. RAM, K C., on behalf of the Metropolitan Electric 
Supply Company, said they had decided to omit Kensington 
from their ares, as this was the only district in which a 
company had power to supply, but they reserved the right 
to earry mains through the area. 

Mr. FITZGERALD, K. C. (for the Administrative County 
of London Company), said that with regard to outside 
districts to the west of London, like Teddington, Twickenham, 
and Isleworth, his company was not opposed by the existing 
supply companies. He submitted two clauses to the com- 
mittee which, he contended, would meet the hardships 
complained of, and which were, after discussion, accepted 
by the committee. The first was Clause 48 of the Bill, 
which was amended to read as follows: 


' 48. The powers of the company for the supply of energy 
shall be subject to the following provisions : 

“1, Energy shall be supplied under this Act only (a) for 
supply to authorised undertakers, and (b) for providing 
power to any person. 

“2. The energy supplied to authorised undertakers may 
be used by them for lighting or other purposes, and the 
energy supplied to any person for power may be used by 
aueh person for lighting any premises on any part of which 
the power is utilised, but save as aforesaid the company 
shall not supply energy for lighting purposes. Provided 
that where energy is supplied to any person for power 
within the area of supply of any authorised distributors 
the energy used by such person for such lighting purposes 
shall not in any year, except with the consent in writing of 
the authorised distributors, exceed 20 per cent. of the total 
amount of energy supplied to such person, and save as 
aforesaid the company shall not supply energy for lighting 
purposes. 

“3. Energy shall not be supplied under this Act by the 
company (except to authorised undertakers or to the pro- 
prietors or trustees of any railway, tramway, or water- 
works, or of any dock, canal, or navigation lawfully entitled 
to use energy, or to any Government department) in any 
area being at the passing of thie Act the area of supply of 
any authorised distributors except with the consent of 
those distributors, but that consent shall not be uureason- 
ably withbeld. If any question arises whether that consent 
is unreasonably witbheld, that question shall be determined 
by the Board of Trade. The consent shall be deemed to 
be unreasonably withheld if the authorised distributors 
are not willing and in a position to give the requisite 
supply upon reasonable terms and within a reasonable 
time, and in considering what are reasonable terms and 
what isa reasonable time the Board of Trade shall have 
regard to all the circumstances of the case, including, 
amongst other things, the terms upon which and the time 
within which the company are willing and in & position to 
give the supply, and the fact (if such be the case) that the 
undertaking of the authorised distributor is liable to be 
purchased under the principal Acts. 

' 4. If at any time after the passing of this Act any local 
authority, company, or person become authorised dis- 
tributors in any area within the area of supply under this 
Act, the company shall be subject to any provisions which 
may be made by the Act or provisioual order under which 
the distribators become authorised, as to the taking over 
of any supply then given by tbe company for use exclu- 
sively within the area of supply of the distributors or 
otherwise, as to the powers of the company to supply 
within that area, and such provisions may be made in any 
such provisional order under the principal Acts.” 


The new clause, numbered 484, reads: “The following 
provisions shall apply and have effect in relation to the 
supply of energy by the company under the provisions of 
this Act within the area of any authorised distributor 
where the consent of such distributor has been withheld : 

"1. Where the consent of any such distributor in such 
area has been withheld, the company, in making application 
to the Board of Trade to determine whether such consent 
bas been unreasonably withheld, shall deposit with the 
Board of Trade a statement of prices proposed to be 
charged by the company in respect of such supply through- 
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out such area not exceeding the price stated in the second 
schedule to this Act. 

“2. In dispensing with any consent under the section of 
this Act whereof the marginal note is conditions affecting 
supply, the Board of Trade may, if they think fit, 
impose upon the company such terms and conditions as the 
Board may think necessary for the protection of such dis- 
tributor and for affording a supply of energy under this 
Act throughout such area, and such terms and conditione 
may at any time be enforced by such distributor in any 
court of competent jurisdiction. 

“3. The company shall not, after commencing to supply 
energy within such area, increase the prices in such atate- 
ment without the consent of the Board of Trade, which 
consent the Board of Trade are hereby empowered to give. 

“4, Where the Board of Trade have dispensed with the 
consent of such distributor under the section of this Act 
whereof the marginal note is ‘conditions affecting supply,’ 
the company shall, in respect of the supply of energy for 
providing power to any person within such area, be subject 
to the same obligations to afford a supply of energy as the 
authorised distributors therein. 

“5. The Board of Trade may, if they think fit, in any 
case where they have so dispensed with the consent of an 
authorised distributor, require the company to lay within 
a period prescribed by the Board suitable and sufficient 
distributing mains in such streets within the area of such 
distributor as they think reasonable for affording & supply 
of energy to persons for power within such area.” 


Mr. FITZGERALD explained that the total result of all 
these amendments was that the Board of Trade would have 
the widest possible power to deal with the circumstances of 
each particular case. It was quite trae that it left the 
matter in the hands of the Board of Trade, but the greatest 
difficulty was experienced in trying to frame a clause which 


would meet the varying conditions of each case which might 


arise. By leaving it in this way it would enable the Board 


of Trade to say if the company were going to supply at 
#d., "You must supply in bulk to the authorised distribu- 


tors at Ad. so that they will be in a position to give a 
competitive supply.” 

. After further discussion, the CHAIRMAN said that so far 
as the hardship to the existing companies was concerned, 
the committee had decided that when they came to deal 
with the clauses they would insert a clause such as Mr. 
Fitzgerald had proposed, which in principle, at any rate, 
would set out what he indicated. The committee bad 
decided that the two Bills could now proceed ; but with 
regard to area, they would give the Administrative County 
of London Company an area which was understood as the 
industrial area, and also the area asked for on the south 
side of the Thames, and also St. Pancras, which was not in 
the Metropolitan Electric Supply Company's Bil. A 
portion of Stoke Newington which had been given to the 
North Metropolitan Company would be taken out of the 
Administrative Bill. To the Metropolitan Electric Supply 
CO PAL they would give the area they asked for north of 
the river. | 


On Tuesday the clauses of these Bills were further 
discussed. To the Administrative County of London Bill 
a new sub-clause was added, which reads: If the company 
do not within the prescribed period comply with such 
requiremente, the Board of Trade may order that the 
powers of the company to distribute energy within such 
area [except to authorised undertakers or to the proprietors 
or trustees of any railway, tramway, or waterworks, or of 
any dock, canal, and navigation entitled to use energy, or 
to any Government department] shall cease." 

On Clause 57 the Chairman poiuted out that the standard 
price which had relation to the sliding scale was fixed in 
the Bill at id., while the standard dividend was 8 per 
cent. It had been insisted over and over again during 
the hearing that the promoters could supply at 1d. or even 
less, so that it was evident if their anticipations were 
realised the promoters would have a comfortable dividend 
of about 11 per cent. to begin with. The promoters agreed 
to reduce the standard price for the sliding acale to 2d. 

Mr. NIELD, on behalf of other power companies, objected 


to Clause 65, which allows the Administrative Company to 


enter into agreements with railway and other companies 
for the electrical working of their undertakings both inside 
and outside the area of supply, bat the committee accepted 
the clause. 


Opposition was offered to the clause for exempting the 


generating stations from the London Building Act and the 


by-laws of the West Ham Corporation. After hearing 


evidence and argument, the committee passed the clause 


with the following addition: this section shall not be 
deemed to exempt the generating station and works of 
the company from the operation of the Factory and Work- 
shops Act, 1901." 

Mr. FREEMAN, K C , for the Metropolitan Water Board, 
brought up a clause for the protection of the pipes of the 
Board against possible damage, and evidence in support of 
the clause was given by Mr. C. H. Wordingham. 

The proposal was ultimately accepted by the committee, 
a elause being inserted to make the company liable for any 
damage caused by electrolysis as the result of laying the 
company's mains. 

Other clauses were amended. 

The clauses of the Metropolitan Electric Supply Bill were 
considered and amended, and the two Bills were reported to 
the House. 


CATALOGUES, ETC, RECEVIED. 


Meters.—The International Electric Company, 55, Redcross- 
street, Barbican, London, E C., have just issued a new illos- 
trated price list of their electricity meters. It includes full 
particulars of the company's direct-current watt-hour meters 
(type A. G.), alternate-current watt-hour meters (type A. W.), 
for single-phase circuits, and prices for ampere-hour meters 
showing kilowatt-hours at a given voltage. 

“ RovaL" Dry CELIS.— From Messrs. Gent and Co., Limited, 
Faraday Works, Leicester, we have a price list of their 
* Royal" dry cells. It is claimed that these cells have an 
extraordinary capacity in ampere-hours when the discharge rate 
is low, and a correspondingly long life. One special feature in 
regard to them is the improved carbon terminal, which ensures 
secure clamping of the line wire without the use of tools. 

CaBLES.— Messrs. Callender's Cable and Construction Com- 
pany, Limited, Hamilton House, Victoria - embankment, 
London, E.C., have issued a catalogue which combines some 
very excellent features. In the fore part we find the usual 
tables of dimensions, weights, and resistances of copper con- 
ductors in British and metrical units, and British standard 
sizes of stranded conductors, radial thicknesses for paper 
dielectric, lead and armour for underground cables, and a table 
of comparative diameters and weights of high-oonductivity 
copper wire for different wire gauges, etc. Then follow 
specifications and prices of cables, the different types being 
illustrated by means of coloured eectional diagrams. Over 
40 of these diagrams and specifications are given. Next in 
order comes some general information of a useful character 
for reference, and then a series of feeder curves. The latter 
are intended to give a ready means of arriving at a suitable area 
of copper conductor for most ordinary cases of supply feeders. 
In these curves the line of extreme safe limit of current 
density is clearly indicated as a safeguard against running the 
conductors at a higher current density than is found judicious 
by experience. Messrs. Callender's private code and a list of 
useful telegraphic addresses are included at the end. 


PERSONAL. 


Mr. David Moonie, superintendent of Aberdeen Oorporation tram: 
ways, is about to retire on an allowance from the Town Council, and 
it is proposed that the entirc system of electric cars should be put under 
the contrel of Mr. J. A. Bell, the city electrical engineer, and that 
Mr. J. D. Oaird, the acting superintendent, be appointed traffic 
manager. 

The salary of the telephone manager at Brighton, Mr. D. J. Barnes, 
has been inoreased as from April 1 from £250 to £300 per annum, on 
the understanding that he 16 responsible for and is to carry out all 
works in connection with the extension from time to time of the Cor- 
poration telephones undertaking, in addition to the other duties set 
out in his sgreement with the Corporation of March 12, 1903. 

Mr. J. R. Willame, A.M I. E. E., hes been appointed to the com- 
bined position of chief mechanical engineer and power-station super- 
intendent of the Sheffield Oorporation tramways. 

The Brighton Town Oouncil have decided to increase the salary of 
Mr. John Ohristie, engineer and mansg:r of the Corporation electricity 
works, from £500 to £750 a year, and thence by annua] incrementa of 
£50 to £1,000 per annum. . 
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BOARD OF TRADE REGULATIONS. 


We referred last week to the receipt of the revised 
regulations which the Board of Trade are empowered to 
issue under the Electric Lighting Acts of 1882 and 1888. 
The revisions which have been made are in the right direc- 
tion, and will tend towards the more economical distribution 
of electrical energy. The regulations have been revised 
after consultation with those interested in the subjeot. 
There are four sets of regulations now to be issued for 
securing a proper and efficient supply of energy in order 
to meet the different cases where the authorities are: (1) a 
local authority in the provinces; (2) a company in the 
proviaces or in the city of London; (3) a company in 
pon exeept as to the City; (4) a local authority in 
ndon. 


The regulations which are given below are those for a local 
authority in the provinces. They are practically the same 
as those for the other three cases, except as regards details 
which are not of a technical nature. For instance, under 
the regulation for provision of constant supply a company 
in the provinces has to obtain the consent of the local 
authority before an intermittent supply can be given. In 
London the consent of the London County Council, as well 
as that of the local authority, has to be obtained by a 
supply company. In both cases, however, the Board of 
Trade consent is dispensed with. In the case of a local 
authority in London, the Loudon County Council has to be 
consulted. Agaio, in the third clause of Section B and in the 
fourth clause of the same section, dealing respectively with 
thedeclared pressure atconeumers terminals and the declared 
frequency and system of supply, much the same alterations 
are made. In the event, however, of the consent of the 
local authority or of the London County Council to the 
proposed changes being withheld, the matter can be referred 
to the Boar} of Trade. It is interesting to compare the 
alterations which have been made in these new regulations 
as compared with those which were issued previously. 
Amongst these is the omission of a limit in amount of 
energy which may be transmitted through a given high- 
pressure cable, Extra high-pressure current can Dow e 
delivered to a factory, or mine, subject to the regulations 
which have been issued by the Home Office. The varia- 
tion allowed in frequency is now fixed at 2} per cent. up or 
down, and the variation in voltage remains at 4 per cent. 
up or down, Other points in connection with the fusing of 
networks have been made which will, we think, give general 
satisfaction. The full draft of the regulations reads as 


follows : 

Definitions. 
In the following regulations 

The expression *' the order means the ————— 

The expression ‘‘the undertakers ” means the undertakers for 
the purposes of the order. 

The expression ‘‘ consumer's wires" means any electric lines on 
a consumer's premises which are connected with the service 
lines of the undertakers at the consumer's terminals. 

The expression sub-station means any premises in which 
energy is transformed or converted for the purpose of supply 
to conBumers, and which are large enough to admit the 
entrance of a person after the transforming or converting 
5 is in position, provided that for the purpose of 
these regulations any place within any such premises which 
is used solely for some perpos other than such transforma- 
tion or conversion shall not be deemed to form part of a 
sub-station. 

The expression ‘‘ overhead line " means any electric line which 
is placed above ground and in the open sir. 

The expression ‘‘ pressure” means the difference of electrical 
potential between any two conductors through which a supply 
of energy is given, or between any part of either conductor 
and the earth; and, sabject to the variations allowed by 
No. B 3 of these regulations: (a) where the conditions of 
the supply are such that the pressure at any pair of consumer’s 
terminals does not exceed 250 volts, the supply shall be 
deemed a low-pressure supply; (b) where the conditions of 
the sapply are such that the pressure exceeds 250 volts, but 
does not exceed 650 volts, the supply shall be deemed a 
medium-pressure supply ; (c) where the conditions of the 
supply are such that the pressure exceeds 650 volts, but does 
not exceed 3,000 volte, the supply shall be deemed a high- 
pressure supply; and (d) where the conditions of the supply 


are such that the préssure exceeds 5,000 volts, the supply 
Shall be deemed an extra high-pressure supply. 

The expression *'factory" has the same meaning as in the 
Factory and Workshop Act, 1901. 

The expreesion ** mine means a mine to which the Coal Mines 
Regulation Act, 1887, or the Metalliferous Mines Regulation 
Act, 1872, applies. 

Where these regulations require any metallic body to be 

“ efficiently connected with earth," it shall be connected with 

the general mass of earth in such manner as will ensure at 

ali times an immediate and safe discharge of electrical energy. 

Other expressions to which meanings are ned in the order 
or in the Electric Lighting Acts, 1882 and 1888, have the same 
respective meanings in these regulations. 


A.—REGULATIONS FOR SECURING THE SAFETY OF THE PUBLIC. 
General. 


1. Pressure of Supply to Consumers. —The pressure of a supply 
delivered to any consumer shall not exceed the limit of low 
pressure except for special purposes, for which a medium- 
pressure supply may be given on the consumer undertaking to 
com grn the following conditions : 

(a) ere the supply is for power purposes—(1) The frame of 
every electric motor shall be efficiently connected with earth. 
(2) The consumer’s wires forming the connections to motors, or 
otherwise in connection with the supply, shall be, as far as 
practicable, completely enclosed in strong metal casing efficiently 
connected with earth, or they shall be fixed in such a manner 
that there shall be no danger of any shock. (3) The supply to 
every motor shall be controlled by means of an efficient cut-off 
switch, placed in such a position as to be easily handled by the 
person in charge of the motor, and connected so that by its 
means all pressure can be cut off from the motor itself, and from 
any regulating switch, resistance, or other device in connection 
therewith. (4) Switches, efficient fuses, or other automatic 
circuit breakers shall be provided so as to protect the oiroults 
from excess of current, and all switches and cut-outs shall be so 
enclosed and poe that there shall be no danger of any 
shock being obtained in the ordinary handling thereof, or of any 
fire being caused their normal or abnormal action. (5) A 
notice shall be fixed in a conspicuous position at every motor 
and switchboard in oonnection with the supply forbidding 
unauthorised persons to touch the motors or apparatus. 

(b) Where the supply is for arc lampsin series—(1) The con- 
sumer s wires forming the connections to the arc lamps, or 
otherwise in connection with the supply, shall be, as far as 
practicable, completely enclosed in strong metal casing efficlently 
connected with earth, or they shall be fixed in such a manner 
that there shall be no danger of any shock. (2) The suppiy to 
every arc lamp shall be controlled by means of an ent 
cut-off switch, placed in such a position as to be easily handled 
by the person in charge of the arc lighting, and connected 80 
that by its meansall pressure can be cut off from the arc lamp 
itself, and from any regulating switch, resistance, or other 
device in connection therewith. Provided that where the arc 
lamps are connected in serles across the outer conductors of a 
three-wire system, it shall be sufficient if one such switch be 

rovided for each series of arc lamps. (3) Switches, efficient 

uses, or other automatic cut-outs shall be provided so as to 
protect the olroults from excess of current, and all switches and 
cut-outs shall be so enclosed and protected that there shall be 
no danger of any shook being obtained in the ordinary handling 
le ig or of any fire being caused by their normal or abnormal 
action. 

(c) Where the supply is for incandescent lamps in series—(1) 
The consumer's wires forming the connections to the incandescent 
lamps, or otherwise in connection with the supply, shall be com- 
pletely enclosed in strong metal casing, and this casing, together 
with the switches and lampholders, if metallic, shall be 
efficiently connected with earth. (2) Switches, efficient fuses, 
or other automatic cut-outs shall be provided so as to protect 
the circuits from excess of current, and all switches and cut-outs 
shall be so enclosed and protected that there shall be no danger 
of any shock being obtained in the ordinary handling thereof, 
or of any fire being caused by their normal or abnormal action. 

When the supply is for any special purpose other than those 
above mentioned, or where the pressure of the supply exceeds 
the limits of medium pressure, it shall be subject to such other 
regulations as the Board of Trade may from time to time 
prescribe. 

2. Introduction of Three-Wire System into Consumer's 
Premises.—When the pressure between the outer conductors 
of a three-wire system exceeds 250 volts and the three wires of 
the system or two pairs of wires are brought into a consumer's 
premises, the supply shall be given to two pairs of terminals 
arranged in such a manner that there s be no danger of 
any shock, and the wiring from those terminals shall be kept 
distinct. 

ò. Extra High-Pressure Supply to Consumer's Premises.—Au 
extra high-pressure supply shall not be given to any consumer's 
premises other than a factory, a mine, or electric traction 
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works ; and no such supply shall be given except with the 
consent of the Board of Trade and subject to such regulations 
as the Board may prescribe. 

4. Minimum Size of Conductors.—The sectional area of the 
conductor in any electric line laid or erected in any street after 
the date of these regulations shall not be less than that of 
& strand of seven wires, each of which is of No. 20 standard 
wire gauge, and the sectional area of every wire in a strand 
forming any such conductor shall not be less than that gauge. 
This regulation shall not-apply in the case of an electric line 
placed in a lamp-post. 

5. Insulation Test of Low-Pressure and Medium-Pressure 
Mains.—Every low-pressure and medium-pressure main shall 
be tested for insulation after having been placed in position 
and before it is used for the purposes of supply, the testing 
pressure being the maximum pressure to which It is intended 
to be subjected in use, and in any case at least 200 volts, and the 
undertakers shall duly record the results of the tests of each 
main, or section of a main. 

6. Maintenance of Insulation. —The insulation of every com- 
plete circuit used for the supply of energy, including all 
machinery, apparatus, and devices forming part of, or in 
connection with, that circuit, shall be so maintained that the 
leakage current shall not under any conditions exceed one- 
thousandth part of the maximum supply current ; and saitable 
means shall be provided for the indication and looalisstion of 
leakage. Every leakage shall be remedied without delay. Every 
Buch circuit shall be tested for insulation at least once in every 
week, and the undertakers shall duly record the results of the 
testings. Provided that where the Board of Trade have 
approved of any part of any electric olrcuit being connected 
with earth, the provisions of this regulation shall not apply to 
that circuit so long as the connection with earth exists. 

7. Testing of Insulation of all Parts of High-Pressure Circuit. 
A high-pressure circuit shall not be brought into use unless the 
insulation of every part thereof has withstood the continuous 
application, during half an hour, in the case of every electric 
line of a pressure twice the maximum pressure to which it is 
intended to be subjected in use, and, in the case of every 
machine, device, or apparatus, of a pressure 50 per cent. greater 
than the said maximum pressure. The undertakers shall duly 
record the results of each test. 

8. Circuit Breaker for High-Pressure Mains, etc. —Every high- 
p main, conductor, or other apparatus shall be protected 

y a suitable fuse or automatic circuit breaker. Provided that 
it shall not be incumbent upon the undertakers to provide such 
a fuse or circuit breaker for the outer conductor of a concentric 
main which is, with the approval of the Board of Trade, 
efficiently connected with arth. 

9. Transformers.—In every case where a high-pressure supply 
is transformed for the purpose of supply to one or more con- 
sumers, aome suitable automatic and quick-acting means shall 
be provided to protect the consumer’s wires from any accidental 
contact with or leakage from the high-pressure system, either 
within or without the transforming apparatus. 

10. Connection of Transformers with Earth.—The metallic 
portion of every transformer, with the exception of the con- 
ductors thereof, shall be efficiently connected with earth. 

11. Protection from Lightning.—Where any portion of any 
electric line or any support for an electric line is exposed in 
such a position as to be liable to causs injury from lightning, 
it shall be efficiently protected against such liability. 

12. Report of Accidents to Board of Trade. — Where any 
accident by explosion or fire, or any other accident of such 
kind as to have caused or to be likely to have caused loss of life 
or personal injury, has occurred at any part of any electric line 
or work, the undertakers shall give immediate notice thereof to 
the Board of Trade. 

Overhead Lines. 

13. Overhead Lines:—Overhead lines shall not after the date 
of these regulations be erected or maintained except in accord- 
ance with plans approved by the Board of Trade and subject to 
such regulations as the Board may prescribe. Provided that this 
regulation shall not apply to any electric lines which have been 
erected at the date of these regulations so long as those lines 
are maintained in accordance with any regulations of the Board 
of Trade which are in force and applicable thereto at that date 
and with any requirements of the Board made thereunder. 

Electric Lines other than Overhead Lines. 

14. Construction of Receptacles for Electric Lines.—All con- 
duits, pipes, casings, and street boxes used as receptacles for 
electric lines shall be constructed of durable material, and where 
laid under carrlageways shall be of ample strength to prevent 
damage from heavy traffic, and reasonable means shall be taken 
by the undertakers to prevent accumulation of gas in such 
receptacles. 

15. Crossing Pipes, etc. Where any electric line crosses, or is 
in proximity to, any metallic substance, special precautions 
shall be taken by the undertakers against the possibility of any 
electrical cha of the metallic substance from the line or 
from apy metal conduit, pipe, or casing enclosing the line. 
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16. Electric Continuity of Metal Conduits, Pipes, and Casings 
of High-Pressure Line.—All metal conduits, pipes, or casings 
containing any high-pressure electric line shall be efficiently 
connected with earth, and shall be so jointed and connected 
across ali street boxes and other openings as to make good 
electrical connection throughout their whole length. 

17. Precautions to be taken when Bare Conductors are used. — 
Where the conductors of electric lines placed in any conduit 
are not continuously covered with insulating material they 
shall be secured iu position, and no unfixed uninsulated 
material of a conducting nature shall be contained in the 
conduit. No such conductor shall be at a pressure exceeding 
300 volts from earth. Adequate precautions shall also be taken 
to ensure that no accumulation of water shall take place in any 
part of the conduit, and to prevent avy dangerous aoceas of 
moisture to the conductors or the insulators. The insulators 
of apy such electric line shall be so disposed that they can be 
readily inspected, but this requirement shall not apply to any 
such insulators which before the date of these regulations were 
not required by any regulation then in force to be so capable 
of ready inspection. 

18. High-Pressure Lines laid above Ground or in Subways.— 
Every portion of any high-pressure electric line placed above 
the sui face of the grouad, or in any subway not in the sole 
occupation of the undertakers, shall be completely enclosed 
either in a tube of highly insulating material embedded in brick- 
work, masonry, or cement concrete, or in strong metal casing 
efficiently connected with earth. 

19. Protection for the Surface of the Ground and Electric 
Lines.—Where any high-pressure electric line is laid beneath 
the surface of the ground, efficient means shall be taken to 
render it impossible that the surface of the ground or any 
neighbouring electric line or conductor shall become charged by 
leakage from the high-pressure electric line. 

20. Completion and Control of High-Pressure Lines.—A high- 
pressure electric line shall not be used for the supply of energy 
before it has been completely laid, properly jointed, examined, 
and tested, or until it is in the sole charge of the undertakers, 
and every such line shall during its use be in the sole charge of 
the undertakers. 

Sub-Stations and Street Boxes. 


21. Sub-Stations. —Sub-stations shall be established in suitable 
places and shall be in the sole occupation and charge of the 
undertakers.  Sub-stations shall be erected above ground 
wherever possible, but where necessarily underground they 
shall be constructed in accordance with plans approved by the 
Board of Trade. , 

22. Street Boxes.—Ia addition to the provisions contained in 
Regulation 14 as to the construction of receptacles for electric 
lines, the following conditions shall be observed with respect to 
street boxes: (a) The covers of all street boxes shall be so 
secured that they cannot be opened except by means of a special 
appliance. (b) The covers of all street boxes containing high- 
pressure apparatus other than cables shall be connected to 
strips of metal laid immediately underneath the street, and 
efficient means shall be taken to render it impossible that the 
covers or other exposed parts of these boxes, or any adjacent 
material forming the surface of the street, shall become electri- 
cally charged, whether by reason of leakage, defect, or other- 
wise. (c) Where street boxes are used as transformer chamberr, 
reasonable means shall be taken to prevent as far as possib'e 
any influx of water, either from the adjacent soil or by means 
of pipes ; and in the case of any auch street box exceeding one 
cubic yard in capacity, ample provision thall be made, by 
ventilatlon or otherwise, for the immediate eacape of any gas 
which may by accident have obtained access to the bor, and for 
the prevention of dauger from sparking. (d) All street, boxes 
shall be regularly inspected for the presence of gas, and if any 
influx or accumulation is discovered, the undertakers shall give 
immediate notice to the authority or company whose gas-mains 
are laid in the neighbourhood of the street box. (e) Where 
mains at different pressures pass through the same street box 
they shall be readily distinguishable from one another. 

23. Maximum Power in Case of Underground Sub-Station, 
etc. — The maximum power supplied to any underground 
sub-station or street box shall not, without the consent of 
the Board of Trade, exceed 30 kw. in the case of a sub-station 
or street box containing a single transformer, or 75 kw. in 
the case of a sub-station or street box containing two or more 


transformers. 


Consumer’s Premises. 

24. Responsibility of Undertakers for their Lines, elc , on 
Consumer’s Premises.—The andertakers shall be responsible for 
all electric lines, fittings, and apparatus belonging to them, or 
under their control, which may be upon a consumer s premises 
being maintained in a safe condition and in all respects fit for 
supplying energy. 

25. Fire Risks. In delivering the energy to a consumer's 
terminals the undertakers shall exercise all due precautions so 
as to avoid risk of causing fire on the premises. ED 
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26. Main Fuses or. Circuit Breakers. —A suitable safety fuse 
or other automatic clrouit breaker shall be inserted in each 
service line within a consumer's premises as close as possible to 
the point of entry, and contained withtn a suitable locked or 
sealed receptacle of fireproof construction, except in cases 
where the service line is protected by fuses in a street box ; but 
no fuse or automatic circuit breaker shall be inserted in the 
intermediate conductor of a three-wire system where the pres- 
sure between the adjacent conductors exceeds 125 volts. 

27. Treatment of Service Lines and Apparatus on Consumer's 
Premises.—All service lines and apparatus placed on a con- 
sumer's premises shall be highly insulated and thoroughly pro- 
tected against injury to the insulation or access of moisture, 
and any metal forming part of the electric circuit shall not 
unless efficiently connected with earth be exposed so that it can 
be touched. All electric lines shall be so fixed and protected as 
to prevent the possibility of electrical discharge to any adjacent 
metallic substance. 

28. Transformers and High-Pressure Apparatus to be Enclosed 
in Metal, etc.—Where the general supply of energy is a high- 
pressure supply, and transforming apparatus is installed on a 
consumor's premises, the whole of the high-pressure service 
lines, conductors, and apparatus, iucluding the transforming 
apparatus itaelf, so far as they are on the consumer's premises, 
shall be completely enclosed in solid walls, or in strong metal 
casing efficiently connected with earth and securely fastened 
throughout. 

29. Connection to Consumer's Premises not to be made where 
Leakage would result.—The undertakers shall not connect a 
oonsumer's wires with their mains unless they are reasonably 
satisfied that the connection would not cause a leakage from 
those wires or fittings exceeding one ten-thousandth part of the 
maximum supply current to the premises; and where the 
undertakers decliae to make such connection they shall serve 
upon the consumer a notice stating their reasons for so 
declining. 

50. Discontinuance of Supply on Discovery of Leakage on 
Consumer's Premises. — If the undertakers are reasonably 
satisfied, after making all proper examination by testing or 
otherwise, that a leakage exists at some part of a oonsumer's 
wires or fittings of such extent as to be a source of danger, any 
officer of the undertakers, duly authorised by them in writing, 
or, if the undertakers so require, an electric inspector, may, for 
the purpose of discovering whether the leakage exists at any 
part of a circuit within or upon any consumer's premises, by 
notice require the consumer at some reasonable time after the 
service of the notice to permit him to inspect and test the wires 
and fittings belonging to the consumer and forming part of the 
circuit. In any case where the undertakers require the services 
of an electric inspector under this regulation they shall pay him 
the prescribed fee. If on any such testing the officer or the 
electric inspector discovers a leakage from the consumer’s 
wires exceeding one ten-thousandth part of the maximum 
supply carrent to the premises, or if the consumer does not 
give all due facilities for inspection and testing, the undertaker 
shall forthwith discontinue the supply of energy to the premises 
in question, giving immediate notice of the discontinuance to 
the consumer, and shall not recommence the supply until they 
are reasonably satisfied that the leakage has ead removed. 
This regulation shall not affect any power contained in the 
ae or otherwise enabling the undertakers to discontinue the 
supply. 

51. Appeal to Electric Inspector.—If any consumer is dis- 
satisfied with the action of the undertakers in refusing to give, 
or in discontinufng, or in not recommencing the supply of 
energy to his premises, the wires and fittings of that consumer 
shall, on his application, and on payment of the prescribed 
fee, be tested for the existence of leakage by an electric 
inspector. This regulation shall be endorsed on every notice 
given under the provisions of either of the two last preceding 
regulations. 

Arc Lighting. 


52. Height from Ground.—Aro lamps used in any street fcr 
public lighting shall be so fixed as not to be in any part at a 
less height than 10ft. from the ground. 

33. Arc Lamps to be Guarded.—All arc lamps shall be so 
guarded as to prevent pieces of ignited carbon or broken glass 
falling from them, ind Bhall not be used in situations where 
there is any danger of the presence of explosive dust or gas. 


Connection of Circuits with Earth. 


SA. Connection with Earth of a Three-Wire System. — Where 
the pressure of a supply between the adjacent conductors of a 
three-wire system of maius exceeds 125 volte, the intermediate 
conductor shall be connected with earth, subject to the con- 
currence of the Postmaster-General, and in accordance with the 
following conditions: (a) the connection with earth of the 
intermediate conductor shall be made at one point only on each 
distinct circuit— namely, at the generating station, sub-station, 
or transformer—and the insulation of the circuit shall be 
efficiently maintained at all other parts; (b) the current from 
the intermediate conductor to earth shall be continuously 


recorded, and if it at any time exceed one-thousandth part of 
the maximum supply current, steps shall be immediately taken 
to improve the Insulation of the system. 


Penalties. 


35. Penalties for Default.—If the undertakers make default 
in complying with avy of the preceding regulations, they shall, 
on conviction, be liable to a penalty not exceeding £10 for every 
such default, and to a daily penalty not exceeding £10. The 
recovery of a penalty under these regulations shall not affect 
the liability of the undertakers to make compensation in 
respect of any damage or injury which may be caused by reason 
of the default. 


B.—REGULATIONS FOR ENSURING A PROPER AND SUFFICIENT 
SUPPLY OF ELECTRICAL ENERGY. 


1. Undertakers to Provide Constant Supply.—F rom the time 
when the undertakers commence to supply energy through avy 
distributing main, they shall maintain a supply sufficient for 
the use of all the consumers for the time being entitled to be 
supplied from that main; and that supply shall, except so far 
as the Board of Trade may otherwise from time to time permit, 
be constantly maintained, and in the case of continuous currents, 
without change of polarity. Provided that, for the purposes of 
testing, or for any other purposes connected with the efficient 
working of the undertaking, the authority by whom the electric 
inspector is appointed may give permission to the undertakers 
to discontinue the supply at such intervals of time and for such 
periods as that authority may think expedient, When the 
supply is so discontinued, or the polarity is changad, notice to 
all persons likely to be affected shall be given of such discon- 
tinuance or change, and of the probable duration thereof. 

2. Measures for Restricting Area Liable to Stoppage.—The 
system of distributing mains shall be separated into sections 
corresponding approximately to the different feeders, and there 
sections shall be interconnected only through suitable circuit 
breakers or fuses arranged so as to be readily ins; ested. 

3. Fixing of Declared Pressure at Consumer's Terminals.— 
Before commencing to give a supply of energy to any consumer, 
the undertakers shall declare to that consumer the constant 
pressure at which they propose to supply energy at his terminale. 
The pressure so deolared shall be constantly maintained, 
subject to a variation not exceeding 4 per cent. under any con- 
ditions of supply which the consumer is entitled to receive, or 
such other variation as the Board of Trade may from time to 
time allow, and shall not be altered or departed from to an 
extent greater than that variation except by consent of the 
Doard of Trade, and upon such terms and conditions as the 
Board of Trade may impose, and after public notice has been 
given during a period of one month, io such manner as the 
Board of Trade may require, of the intention of the undertakers 
to apply for consent to alter the same. Provided that any 
regulation in force at the date of these regulations whereby the 
consent of any consumer (or in default thereof th» consent of 
the Board of Trade) was then required to a change in the 
declared constant pressure to that consumer's premises shall, 
notwithstanding anything in these regulations, continue of full 
force and effect in the case of any consumer whose consent was 
then so required, and shall apply in that case as if it had been 
expressly set out ia these regulations. 

4. Fixing of System and Declared Frequency.—Before com: 
mencing to give a supply of energy to any consumer, the under- 
takers shall declare to that consumer the system which they 
propose to adopt, whether alternating or continuous current, 
and in the case of alternating current the frequency—that is 
to say, the number of complete periods pe second at which 
they propose to supply. The system and frequency so declared 
shall be maintained subject, as respects frequency, to a varia- 
tion not exceeding 24 per cent. from the declared frequency, 
and shall not be altered or departed from except by consent of 
the Board of Trade, and upon such terms and conditions as the 
Doard of Trade may impose, and after public notice has been 
given during a period of one month, in such manner as the Board 
of Trade may require, of the intention of the undertakers to 
apply for consent to alter the same. 

9. Penalty for Default.—1f the undertakers make default in 
complying with any of these regulations as to supply, they shall, 
subject to the provisions of the order, be liable on conviction to 
a penalty not exceeding £5 for every such default, and to a 
daily penalty not exceeding £5. 

These regulations are made subject to the power of the Board 
of Trade to make such further or other regulations as they may 
think expedient ; and nothing in these regulations shall be con 
strued to authorise the undertakers to lay any electric line or 
work their undertaking otherwise than in accordance with the 
order and the principal Act, or to supply energy otherwise than 
by a system for the time being approved of by the Board of 
Trade under the order. 

These regulations are, so far as they relate to factories and 
mines, in addition to and not in substitution for any regulations 
made by a Secretary of State under any Act relating to factories 
or mines. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is an abstract of the discussion upon Mr. 
H. L. Webb’s paper entitled Telephone Traffic,” which 
was illustrated by the mutoscope: 


Mr. J. GAVEY referred to the economy in the time of the exchange 
assistant effected by automatic signalling as compared with the mesgoeto 
principle. He calculated that the operator could render double the 
amount of service under the former system. There was also a savirg 
on floor space. Ia addition, there was an economy in a large exchar ge 
system like that of London, where 20 to 25 per cent. of the lines were 
devoted to janction purposes, as the juno ion connection in a magneto 
system occupied 79:55 seconds azainet 38 97 seconds for the relsy 
system. i 

Mr. W. W. Coox pointed out that it might be inferred from the 

per that the introdnotion cf supervisory signals was the result of the 
introduction of signal lampe, but this was iocorreot, as supervisory 
signals could have been attained without signal lamps. At the same 
time he readily admitted the utility of lamp sigvals, which enabled the 
operator to have a continuous knowledge of what was going on, but 
this knowledge was not the whole secret of the effectiveness of the 
modern supervisory sigoal. The operator needed to know what was 
happening on each side of the cord circuit, and this was attained by 
the common battery system. He defended the reliability of the ring. 
oft indicator, but admitted that it bad three weaknesses—it had to be 
worked by the subscriber, who was called upon to perform an action 
that had no necessary connection with what he was attempting to do ; 
it did not give continuous supervision; and it did not provide the 
operator with independent knowledge of what was goirg on. 
A system of supervisory signals was good or bad according 
to the degree in which it obviated listening in. He quoted 
some figares from New York showing that with the magneto 
system the operator had to come into circuit on an average 54 times, 
the time occupied for a local call being 14 seconda, and for a janction 
call 16 seconds. The introduction of the common battery system 
disposed of this and maintained the integrity of the connection. The 
oniy poesible uncertainty with the present system of supervisory 
siguals was whether the calling signal being alight meant that the 
subscriber had no: ceples, and whether he had replied and gone away, 
though in practice the operator had no difficulty in distinguishing. 
In order to make a test another lamp might be added, which could 
only come into circuit ater the subscriber had answered. 

Mr. J. E. Kinaspury calculated that there must be some 5,000,000 
telephonic messages sent in the United Kingdom daily. He emphasised 
the economy that might be effected in regard to the switchboard by 
stating that everything in the switchboard, except the line, depended 
upon the traffic, the only fixed item being the material connected to 
one line, which had to be there whether the traffic was large or small. 
Regarding the evoluticn of the switchboard, he agreed with the author 
that the proximity of the answering jack and lamp signal was a great 
advantage, but it was not & modern disoovery. 

Mr. S. J. GoppaRD would have liked more information about traffic. 
There were four important points to be considered in the study of 
this—the number of calls made by the individual subscriber, which it 
was essential to know in order to distribute the work equally between 
the operators; the variation of traffic during the busy hours of 
the day; the state of the janotion traffico; and the methods of 
dealing with the calls by the operators and the subscribers. This called 
for constant observation of the operator’s method. 

Mr. D. H. KENNEDY related the reeults of teste he had made with a 
ato mn in order vu sie apo T i gees 5 A in the 
author's diagram — observing the lamp, plugging in, and replying to 
the subscriber. He had found it possible Sto SoHo this du one 
second. The Post Office system used a pilot lamp for each 60 subscribers. 
In the course of his experiments he found it necesssry to put the pilot 
lamps out of service, which retarded the operation by nine seconds. 
The speaker described other teste, showing that a junction call involved 
four individuals in 16 mental operations, and the quickest time in 
which these could be performed was 7} seconds. The panels were of 
triple des- gu, and he noticed that those on the right hand could be 
dealt with more quickly than those on the left or in the centre, 
The author had divid«d the history of telephonio development into 
two iods, which he (the spseaker) thought involved more than 
was shown in the paper. Daring the first period of 16 years English 
engineers took a fair share in telephonic development, but during the 
latter period of eight years most of the improvements had been due to 
America, although English engineers had held their own in cable 
design. For more than 20 years the Post Office had possessed a 
system which had many of the attributes of the common battery 
system. He considered that the progress in America was due to 
competition. 

Mr, F. GiLL said the author's figures regarding New York showed 
& high standard of efficiency. He recognised that American engineers 
were a very capable class, but he would claim one point for this 
country—that positive disconnecting signals were used here in 1892, 
some time before the lamp sigual. Turning to the financial side, which 
had been omitted from the piper, he strongly advocated a flit rate, as 
in New York. The trouble with engaged lines had been materially 
reduoed in that city oy relay apparatus and the double.supervision 
system, The London lines were more heavily loaded than those of 

ew York by some 25 per cent., which meant that the plant had to 
carry an extra load. 

Briefly replying, Mr. Wess expressed gratification that no one had 
seriously quarrelled with his paper. He had no desire to parade the 
efficiency of New York, but simply gave it as a suitable illustration. 
The paper, he was glad to say, had achieved its main object, which 
was to provide an opportunity for discussing telephonic development, 

A vote of thanks was unanimously accorded the author, 


INTELLIGENCE. 


WATER SUPPLY. 


In the Ohancery Division last week Mr. Justice Farwell had before 
bim the case of the Birmingham Corporation v. the Birmingham Canal 
Navigation Oompany, which concerned the right of the Oorporation to 
take water from the canal for the purposes of their generating station at 
Summer-lsne for the pur of electric lighting. The plaintiff: 
asked for a declaration thst they are entitled to take water irom the 
Birmingham aud Faz-ley Canal for condensing sud other pur in 
conuection with their steam-engines, or for :u.h other relief as the 
na u-e of the osse requi-ed. The defendants coptended that a generat- 
ing station did not come within the statute controlling such matters, 
and therefore the plaintiffs had no right to take the water from the 
canal, 

A'ter hea:iog the arguments of oounsel on both sides, his Lordshi 
said he wished to oontider his decision, ani accordingly reserv 
jadgment. 


LEGAL 


OPENING STREETS. 


The opinion of Mr. Justice Warrington was asked last week as to 
the meaning of certein words in the Acts of Parliament empowering 
the London: and United Tramways, Limited, to construct electric 
tramways in Sarbiton, Kingston, and Wimbledon. 

Tbe company propose to lay dowa a line of cables to pass through 
the boroughs of Wandsworth, Fulham, and QOhelsea to counect the 
tramways at Wimbledon with the generating station in Lote-road, 
Chelsea (owned by another body), some five miles distant. The words 
in their Acts which they say enable them to do this are: The 
company may exccate all such works . . . as may be necesswy 
or convenient for the working of the tramways by mechanical 
power . . . or for providing access to or forming connections 
with any generating station, eto. 

Mr. CRiPPs, K. O., me vad on behalf of the local authority that tbe 
compiny might b»; restrained from breaking up roads within the 
borough of Wandsworth, contending that they hd no power whatever 
nuder their Acts t» do this. 

Mr, BALFovR BROwRR, K. O., contended that there was no obliga- 
tion on the. pat of the company to provide their own generating 
s'ation, and in fact it was quite a common thing for local authorities 
to insist upon supplying the power themselves. His learned friend 
characterised as absurd the compeny's claim to connect with any 
generating station," saying thatif they were right they might go as 
fer as John o' Groats for their electrical energy. There was, however, 
a very practical answer to that argument. Ic would not psy to go any 
grea’ distance, : 

Mr. JusTiczk WARRINGTON held that there was nothing in the Act 
to confine the words '' for providing accses to or forming connections 
with any generating station to a generating station belonging to the 
company, or that in making the connections the company were confined 
to the stree‘s in which the trame were to rav. The learned judge 
added, how ver, that, assuming his construction of the section to be 
right, hc had heard no argument or evidence on the point as to whether 
the proposed cable was neceessry or convenient. 

ES mo: ion was accordingly dismissed, the costs to be the costs of 

e action. 


STREET ELECTRIC BOXES. 


Before Mr. Justice Grantham and a ie jury the action of 
Hayward v. Mayor and Oorporation of Ealing came on for h 
Plaintiff, an Ealing fruiterer, claimed damages for injuries alleged to 
have been sustained through a street electric box. He that 
he was standing outside his shop in Msy last year with one foot upon 
the box when he received an electric shock which caueed his leg to 
give way. It was found that the knee.cip hed been fractured, and 
medical evidence was called for plaintiff to prove that the sudden con- 
traction of the muscles caused by an electric shock wou'd produce the 
injury to the knee. Defendants denied that the box was defective, 
and alleged that the injary was caused by plaintiff slipping, the box 
cover being wet at the time. 

GORE Munpy, electrician, called on behalf of the plaintiff, 
described experiments which he had mede in connection with the box. 
He said that with the fall voltage of 102 applied there was a tense 
sensation, and his feet appeared glued to the spot. When the current 
was switched off his legs collapsed, but he did not fall in the manner 
described by the plaintiff. 

His Logpsuip, in summing up, remarked that if the plaintiff did 
receive a shock, it must have been caused oy the cover. There was, 
however, a great deal of expert evidence to show that he was mistaken. 
So far as he know, there was no instance of a human being having such 
a shock as was now alleged. 

The jary disagreed, and were discharged. 

His LoRpsHiP said the case was full of difficulties, and if he had 
been on the jury he should have expected a disagreement. 


ALLEGED SMOKE NUISANCE. 


At Jarrow last week the County of Darham Electric Power Distribu- 
tion Company was summoned at the instance of the Corporation, under 
the Pablio Health Aot, through black smoke being emitted from the 
chimney of their power station. : 

At the outset of the proceedings, Mr. BuRTON, who represented the 
compavy, suggested that the cate should be adjourned. He denied 
that there was any nuisance created, but such emoke as was emitted 
from the chimney would soon be stopped altogether. The company — 
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had entered into an arrangement by which electricity required for the 
town would be made at the other side of the river, and the power 
station would in fu*ure be used only as a transmission station. hen 
that was carried out there would be no more smoke created there. 

Ev'denoe having been given as to the emission of the smoke, Mr, 
JosxrH SraNHOPE Watson, technical manager to the defendants, 
said the company was la end to Jarrow, and 
when the work was completed the steam plant at the station would 
be shut down. It was expected that the work would be finished by 
the end of June. 

The magistrates considered in private, and on returning to court the 
CHAIRMAN said the jastioes considered the offence proved, and the 
made an order for the nuisance to be abated within two months an 
to pay the costs If the order was not complied with in the time 
stated a eubstantial daily penslty would be fixed. 


ing cables from W 


COMPANIES’ MEETINGS AND REPORTS. 


WESTERN TELEGRAPH. 


The ordinary general meeting of this Oompany was held last week at 
River Plate Hou:e, Sir John Wolfe Barry raiding. 

The CHAIRMAN sud that the commerce of South America had steadily 
increased, and the vast resources of the country were being satisfactorily 
developed. The Company had participated in this progress, the 
message receipts having amounted to £227,524 as compared with 
£202,062 in the corresponding pariod of last year. e 
amounted to £218,261 and the working to £105,547. After 
providiag for debenture stock and debenture interest and sinking fand, 
and £4,821 for income tax, there remained a balance of £123,831, 
which, with £4,439 brought forward, made a total of £128,270. First 
and second interim dividend: amounting to £62,379 had been paid, 
and after transferring £60,000 to the general reserve fugd aud £2,600 
to the maintenance ships’ reserve fund there remained £3,891 to carry 
forward 

The report was unanimously adopted. 


revenue 


CAPE ELECTRIC TRAMWAYS. 


In accordance with a requisition, an extraordinary general meeting 
of the Electric Tramways, Limited, was held last week at 
Salisbury House for the purpose of submitting a resolution instructing 
the directors not to purchase the tramways of the Cape Town Oon- 
solidated Tramways and Land Oompsny, Limited, either under the 
option to purchase or otherwise, and not to renew the lease thereof ; 
also to elect a director or directors to fill any vacancy on the : 

Mr. L. BREITMEYER, who presided, stated that the Board had con- 
vened the meeting under compulsion, bat it was quite superfluous, 
because the requisitionists asked for something which they had alresdy 
obtained. As far beck at the last aunual meeting the directors stated 
that they would not deal with this Oamps Bay property, nor even with 
ite lease, without reference to the shareholders, and these assurances 
were repeated in more definite and precise form at the special meeting 
held on April 19 last. With these ple by the directors the majority 
of the shareholders were quite satisfied, accepting them in the same 
bona fide manner as they were made, With the voting power held by 
the directors it would be an easy matter for them to vote against the 
resolution of the reqaisitionists or to substitute any amendment; but 
the demand of the requisitioniste was identical with the policy of the 
Board, as often expressed previously, and for that reason they accepted 
the resolation, which he begged formally to move. 

Mr. PAR RISH, in seconding the resolution, said that in the notioe 
Calling the meeting the seoretary stated that his directors had on three 
separate occasions definitely stated that they did not intend to par- 
chase the tramways of the Cape Town Consolidated Tramways and 
Land Oompany, Limited, or to renew the lease thereof. If this were 
the case, he had never heard of it, and, in fact, he did not think it was 
so. Thechairman at the last general meeting, held in November last, 
made £o ne ganeral statements on the subject which in no way could 
biad the Board. The only way the Board could declare itself clear on 
the matter was to a resolution and enter it on the minutes, which 
he had never heard had been done, But even if this were done, it 
could be altered at any time a quorum was present to do so. The 
speaker proceeded to give a general review of the position of affairs in 
recent years, 

After some discussion, the resolution was carried unanimously, and 
Mr. Rommel was elected to the vacancy in the directorate. 


ELECTRIC LIGHTING AND TRACTION COMPANY OF 
AUSTRALIA. 


The fifth annual meatia of this Company was held at Winchester 
House on Monday, Mr. J. B. Braithwaite presiding. 

Ia moving the adoption of the report, the OHAIRMAN said that when 
they came to analyss the profite of the separate stations it was very 
significant and encouraging to find that Melbourne headed the list, 
as some of their difficulties in the past had been due to the relatively 
alow growth of their business there. The total lamp connections stood 
at 150,252, as compared with 89,644 lights at the close of the preceding 
financial year, With regard to the South Australian und ings, he 
stated that, in view of possible developments, it hsd been thought 
advisable to separate them from the rest of the business, They had, 
therefore, formed the Adelaide Electric Sapply Company, Limited, 
which had made an issue of £50,000 in 6 per cent. cumulative preference 
shares, The result of the change was that this Oompany for their 
expenditure of £115,000 on the Adelaide and Port Adelaide under- 


takings, had received £127,500 in the ordinary shares of the new com- 


y and also £35,000 in cash. This sum would be employed in the 
. of their Melbourne and Geelong businesses. After pro- 


viding for debenture interest, banker’s interest, standing charges, eto., 
theta was a debit balance on the year’s working of £4,666, which raised 
the total debit balance to 212,088. The returns for the first six months 
of the n m eis were the ogni prre bris almost 
exactly double those for n of the previous year. 
However: the winter months were those which controlled the situation, 
and he hardly thought that they could count on the winter revenue 
showing so great an improvement. 
The accounts were adopted. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The fourth annual general meeting of the Brisbane Electric 
Tramways Investment Oompany, Limited, was held at Winchester 
House, under the presidency of Sir Malcolm D. McEacharn. I 

The OHAIRMAN stated that the Brisbane Tramways Company, in 
which this Oompany is interested, had placed to the credit of 
renewals fand £3,000, paid in dividends ,000, and carried forward 
£2,908. Taking the dividends received from that source, adding 
thereto the amount brought forward from last year, etc., and deduct- 
ing the London and Brisbane charges, there was a net balance available 
of £44,239. The debenture stock interest had absorbed £18,188. 
The directors proposed to set aside to reserve fund 86,000, bringing 
the same up to £14,216, to start an accidents insurance fun 
with the sum of £500, and after payment of the full 5 per 
cent, on the preference shares there would remain the sum of 
£2,719 to forward to next account. Notwithstanding the 
opening of the Toowong extension in July last year, and an increased 
car mileage run in that year of some 86,000 miles, the traffic receipts 
showed an increase of only £543 as compared with the year 1903. 
The receipts on the Toowong line from the date of o —July 25, 
1904—to Dec. 51, 1904, amounted to £3,627, thus showing a 
off on the other lines of 85,064 in 1904 as compared with 1903. On 
the other hand, it was satisfactory to note that, notwithstanding the 
increased mileage, the expenditure had been kept down in e 
possible direction, and was less than in 19223, the net result for bo 
years being practically the same, Queensland had been underg 
& period of severe industrial depression, but there were indications 
returning prosperity. 

The report was adopted unanimously. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The Oriental Telephone and Electrio Company, Limited, have con:- 
vened a meeting for the 51st inst., when a resolution will be proposed 
empowering the directors to create debenture stock to the extent of 

„000, and to issue it from time to time as they may deem 
ais 

e Board states that the raising of further capital has now become: 
necessary to provide for the reconstruction and extension of the Com- 
pany’s installations to comply with the requirements of the Govern- 
ments of India, the Straits Settlements, and Hong-Kong, and for the: 
development of the growing business of the Com and ite associated 
companies. The directors consider that such er capital will be 
used with much advantage to the gn i business, They have 
carefully considered and taken advice with regard to the cheapest and 
most desirable mode of raising it, and are of opinion that the creation 
of debenture stock is the course most favourable to the interests of the 
shareholders, 


WEST AFRICAN TELEGRAPH. 


The report for 1904, to be presented to the meeting on May 31, 
states that revenue for the period under review amounted to £60,914, 
from which is deducted £14,994 for ordinary expenses and £9,840 for 
expenditure relating to maintenance of cables, lesving a balance of 
£36 080, to which is added £2,663 brought from the preceding year, 
making a total available balance of £38,743, The sum of £1,067 has 
been provided for income tax, £25,000 has been transferred to the 
general reserve fund, and an interim dividend of 2 per cent., absorbing 
£4,662, was paid on Dec. 1 last. The directors recommend a fi 
dividend of 24 per cent., making 4} 155 cent, for the year, the balance 
of £1,676 being oarried forward. The liability of the Company to 
maintain certain cables on the Weet Ooast of Africa, in accordance 
with the arrangement entered into with the French Government, 
dated Feb, 10, 1902, expired in Saptember, 1904. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report for the half-year ended Deo. 31, 1904, states that the 
amount to credit of revenue is £27,155, against £22,599 for the ocorre- 
sponding half of 1903. Expenses have been £21,422, against 
£25,245, leaving a balance of £5,714, to which ie added 81,838, 
interest on investments and £1,583 brought from last accoant, making 
a total of £9,155. It is proposed to pay a dividend of be. per share 
on account of arreara to Dec. 31, 1904, on the first preference shares, 
and to carry forward £494. This will leave the following dividends 
in arrear: on the first preference sh 23, 456, and on the second 
ake shares £12,606. sponses. d repairing cables during the 

alf. year were £10,424, ageinst which the sum of £4,060 has been 
received for the charter of the Company's repairing steamer ‘' Henry 
Holmes.” These expenses are, however, exclusive of à farther 
expenditure of £3,446, which has been ch: to reserve, in 
respect of 40 knots of new cable used in the repair and parttal 
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renewal of the two cables between Jamaica and Porto Rico. Instead 
of the expected improvement in the Oompany’s traffic receipts, 
there has been a decrease during the half-year of £1,862, as compared 
with the co ding period, and those for the current half-year 
also show a decline. In December a contract was entered into with 
the Telegraph Construction and Maintenance Company for the manu- 
facture of 215 knots of cable for stock, which have since been delivered 
in the West Indies. Owing to continued ill-health, Mr. Andrews has 
resigned his seat at the Board. Mr. Le Rougetel having terminated 
bis connection with the International Ocean Telegraph Company 
resigned his tion as their nominee on the Board of this Oompany. 
The International Oompany nominated Mr. Tom Waldemar Goulding 
A cta in his place, and he has been elected to a seat at the 
rd, 
mp 


APPOINTMENTS VACANT. 


General Manager, Johsnuesburg, £2,000; Station Evgineer, 
£1,000, with house. Applications to Mordey and Dawharn, 82, 
Victoria-street, Westminster. 

Tramways Manager, Erith. Salary, £250 per annum. 
tions by May 27. See advertisement in last issue, 

Chief Assistant Electrical Engineer, Battersea Borough Council. 
Commencing salary, £200 per annum. Applications by noon on 
June 6. See advertisement in last issue. 

Assistant Borough Electrical Engineer, Poplar. Salary, £200 
per annum, rising by annual increments of £10 to a maximum of 
2300 per annum. Applications by June 14, See advertisement. 

Articled Improver, Maidenhead Electricity Works. Applications 

efore June 9. See advertisement, 

Junior Engineer, Dundee Electricity Department. 
to H. Richardson, A. M. I. E. E., general manager and engineer, 
advertisement. 

Jointer, experience with electric light cables, East Sussex Oounty 
Asylum, Hellingly. See advertisement. 

Director, with £5-10,000, large electrical supply company on the 
Riviera, See advertisement. 

Partnerships (two). See advertisoments. 

Assistant Engineer, Newoastle City Asylum, Goeforth. Wages, 
363. weekly and house on the estate. Applications by June 3, Bee 
advertisement. 

Switchboard Attendants (three), North of England. Wages to 
commence 358. per week of 56 hours. See advertisement, 


rn a 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tonbridge.—The Urbau District Oouncil require tenders for cables. 
Tenders by May 29. 

St. Marylebone.—Tenders are invited for the annual supplies in 
the electricity department. Tenders by May 28. 

Copenhagen.—Tenders are invited for supply of armoured cable. 
Apply to Belysuingevaesenet, Vestre boulevard 23. 

Cataquozes (Spain) — The local light and power company 
require tenders for electrical plant. Tenders by July 1. 

Edinburgh.—Tenders are invited for extension of switchboard 
s 2 McDonald-road electricity supply station. Tenders by 

ey 30. 


Applica- 


Applications 
See 


Madrid.—The Public Works Department require tenders for carry- 
ing out a scheme for an electric tramway for goods transport along 
Bilbao quays. 

Madrid.—The Post and Telegraphs Department require tenders for 
construction and working of a telephone line at Matron (Balearcs). 
Tendera by June 5. 

Bracebridge (near Lincooln).—Tenders are invited for the installa- 
tion of fire alarms, telephones, bells, and tell-tale clocks at the Brace- 
bridge Asylum. Tenders by June 7. 

Partick.—The Town Council invite tenders for the supply of 
various plant at their electricity works, Tenders by 12 noon on 
June 6, See advertisement in last issue. 

Edinburgh.—Tenders are invited for steam and exhaust pipework 
at McDonald-road electricity supply station, Tenders by 10 a.m. on 
June 6. See advertisement in last issue. 

Liria,— The Municipality require tenders for installation of eleetrio 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 

Krakow.—The Government Railway require tenders for extensions 
of their electric station, including additional generators, awitohboards, 
motors, eto. Tenders by noon on May 28. 

Kettering.—The Urban District Oouncil invite tenders for the 
supply, delivery, and erection of Nernst lampe, ta, ete., for street. 

ting within their district, Tenders by May lo. 

Talgarth (Wales).—Tenders are invited for (1) wiring of the new 


farm buildings, including the supply and fixing of motors and 905 fire- 
un m tion at the Breoon and Rsdnor Asylum. Tenders by 
une 7, 


Burslem.—The Corporation invite tenders for wiring the town 
rus paid rre 1 and Pe dade TT and also 
or the supply of house service fuses and meters, Tenders by May 30, 
See advertisement ip last issue, pM 


Laventhem (Belgium).—The Municipality require tenders for 
erection of central station, laying of mains, eto. Particulars (38. Ad.) 
may be obtained from the Secretary of the Mayor of that place. 

Bristol.—Tenders are invited for single-phase alternating current 
transformers and three-phase to direot-current motor-generators, Full 
particulars from the City Electrical Engineer, Temple Backs, Bristol. 

Ediaburgh.—Tenders are invited for the supply of lead sheathed, 
peper-insulated copper cables for electricity supply conductors for the 
year ending May 15, 1906. Tenders by June 5. See advertisement. 


Madrid.—The Post and Telegraphs Department require tenders 
for 60 tons 4mm. zinced iron wire and 5 tons 3mm. bronze wire. The 
maximum price for the iron wire js 580 pee t and that for the 
bronz wire 5,400 pesetas per ton. Tenders by June 5. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfeld 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-ststion of a 400-kw. motor. 
genera‘or, together with the necesssry switchgear for same. 

Ossett (Yorks) —The Town Council invite tenders for the following 
plant: (Section No. 1) quick-speed ps nde for direct hte ine to 
5 (2) dynsmos, boosters, aud balancers ; (3) sto ttery ; 
(4) switchboard ; (5) travelling crane ; (6) cables. Tenders by Jane 14, 

Switzerland.—M. R. Vontobel, of Winterthour, and M. Charles 
Probst, of Lucerne, have obtained a concession for the construction of 
a narrow: gauge electric railway from Meiringen to Gletsch. The total 
cost of the enterprise is estimated at £241,600; 219, 600 is to be 
expended on rolling-stock. 

Brussels.—Tendors are required for the maintenance of the electric 
lighting of the buildings belonging to the R ads and Bridges Depart- 
ment for the three years ending Deo. 51, 1907. Specification No. 40 
may be obtained for 43. at Brussels, Rue des Augustins, No. 15. 
Tenders by May 29 by a registered letter. 

Bristol.—The Docks Committee invite tenders for the construction, 
delivery, erecting in place, fitting, testing, aud maintenance for 12 
months after completion, of four two-ton movable electrio jib cranes, 
and one three-ton movable electric jib crane to be erected on the 
adjoining wharf at Canons Marsh. Tenders by June 7. 

Basgour (Scotland). —The District Lunacy Board iavite tenders 
for the following w rks : (1) building in boiler economiüers, eto. ; (2) 
building in chimney stalk ; (3) buildiog in steam and electric cable 
trenches ; (4) steam boilers ; (5) engines and dynamos ; (6) eco 2omisera 
and piping ; (7) overhead travelling crancs; (8) accumalators ; (9) 
switchboard and connections; (10) main cables and branches, Tenders 
by May 27. 

ersmith.—The Oouncil are about to supply all electricity to 
the stands at the Olympia Electrical Exhibition, and invite proposi- 
tions from bona fide British manufacturers for the hire of the necessary 
materials for the distribution inside the hall, The materials required 
will consist of (A) meters; (B) lead-covered and armonred cables; (O) 
distribution pillars ; (D) fuse aud switch boxes for exhibitors’ stands ; 
(E) continuous-current plant de qui api insit rotary oonverters, or 
steam driven). Tenders by June 2. advertisement. 


RESULTS OF TENDERS. 


Electric Fans. —Moeesrs. W. H. Allen, Son, and Oo., Bedford, have 
obtained the contract for a large number of fans driven by electric 
motors which are to be installed in the engine-rooms and lower parta 
of the battleships and cruisers which are now being built. 


Hall.—The Trustees of the Willism.street Primitive Methodist 
Oh«pel have received the followirg tendera for lighting premises by 
electricity : 


Eus ed QU. Hull 4:022 eetéerdiais RT ———— £151 7 6 
E. M. Parsons, Hull ................ ——— eec. 124 0 0 
A. Shaw, Hull (accepted) — 8 M" .. 2 . E · . , 14610 6 
T. Stather and Oo., Hull... ẽ NM ow 184 0 0 
Harrison and Oo,, Hull... v—— m eo» 16812 6 
A. Smith, Bridlington .............. Meera eat EIAS vine --.. 94 0 0 
J. H. Nicholson, Hull ........... ........ 8 . 138 0 0 
Wright and Fillingham, Hull ...................... T— 75 15 8 
A. Innes, Leeds ........................ "D es» 114 18 6 
H. Hyde, Hull... . — — M 118 5 0 
R. J. Nicholson and Oo., Manchester.......... . 130 4 7 
O. Wokes and Oo., Hull. q . . : 122 17 0 
H. H. Butterfield, Leeds e voce 25114 0 


Devonport.—The following tenders have been received for the 
supply of one surface condenser with electrically-driven pumps for 
the Electricity Department : 


Summers and Soott, Limited -.. es. 8 os e os oan oan oms oms on 81, 090 
Mirrlees, Watson, and Oo. (acoepted) ... . . 1, 105 
Cole, Marchent, and Morley ................... ... —— 2.22. 1,168 
I. Storey and o ee eee 1,816 
Mesen Ani 150 1 3 S Ä 1.850 
rush Electri ugineering Company ß... . 2. 1,961 
J. Wright and Co T m ET ess 1, 271 
Willans and Robinson e . 1,804 
Richardsona and West gart . esce 1.320 
Worthington Pump Oompeny ....... . e ——— A, O04 
Bertrams, Limited ...... FC "——— ERE . 1.336 
Baloko and Oó, . idris essi ee . 138 
W. H. Allen and Son. cesses s—e60996009006000€9* 0909 One 6 0 6 0 GD CO 6&0 8 549 060 € t6 1 387 
Carrick and Wardle ................ —À 32185 
Browett- Lindley .................... ———— ——— 1,80 
Belliss and Mor com. 4 6 1,635 
Mather and Platt 6 60 Ce OO ee EE A Be "ew 1,620 
Hasse romp aad Co. Eus S ded EE ——— Á— 4051 
er Conde gineering Company ã⁊ 2.091 
F%ôͤ—» AKIL XX KII) 3,142 
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Bury.—The Guardians have accepted the tender of F. W. Smith 
and Oo., Salford, for wiring, at £830; and that of Messrs. Ashworth 
and Parker, Bury, for the electric plant, at 81,090. j 


London County Council. — The following tenders have been 
received (1) for the supply of 750 000 stoneware ducts required for 
the electric cables in connection with the reconstraction for electrical 
traction of portions of the Oouncil’s existing tramway», and for the 
construction of various authorised tramways : 


G. Skey and Oo., Limited, London ....... 5 „29,481 5 0 
Stanley Bros., Limited, Nuneaton ....... — TEASA 10,250 0 0 
Stourbridge Glez:d Brick and Fireclay Oompany, 

Limited, Dadley (259,000 ducts only)) ... 3, 791 13 4 
J. Knowles and Co., London ............. „ 2. 11,087 10 0 
H. R. Mansfield, Burton-on-Trent .............—.... soosoo 4. 11425710 0 
H. Togby and Oo., Limited, Ashby-de-la- Z uch. 11.437 10 0 
T. Wragge and Son, Limited, Swadlincote, Derbyshire 11.437 10 0 
Sutton and Co., Achby- de-la Z u¹,jnn . . . 12 875 0 0 
Ingham’s Firebrick Oompsny, Dewsbary ........... . . 18,987 10 0 
J. F. Cummings and Oo., London so. . 1519515 0 
1 7 Bros., Hudderafield .... . . . . . „ 16250 0 0 
J. J. Lee, Orumpsell, Manchester. . 18,590 0 0 


It is recommended that the respective tenders (a) of G. Skey and Oo., 
Limited, for the supply in connection with the reconstruction of 
port ions cf the London Oouuty O: uncil tramways and the construction 
of various authorised tramways of 5CO 00) stoneware ducts for the sum 
of £6.287. 10s., and (D) of Stanley Bros., Limi'ed, for the supply of 
250,000 ducts for the sum of £35,450, be acoepti d. 

(2) For the supply, delivery, and erection of the three 10 ton over. 
head travelling hand cranes required for use at the Streatham, 
Batterees, ard Wandsworth sub-stations : 

Herbert, Morris, and Bastert, Limited, Loughborough 


(not to specification P =. 477 8 0 
Jessop and Appleby Bros. (Leicester and London), 

Limited, Leicester (not to specification) .....—.—.... 620 0 0 
J. Gibb and Oo., Limited, London ................ 2 . .2— 664 0 0 
Oarrick and Ritchie, Edinburgh“... . .. 678 0 0 
J. Oarrick and Sons, Limited, Edinburgh .................. 680 0 0 

Ditto (alternative) ....... 5 esses. 761 0 0 
J. Smith (Keighley), Limited, Keighley..................... 699 0 0 
Holt and Willett, Oradley Heath................. D MEET 725 0 0 
Rodgers and Kaye, Bradford............. 8 ——Á— 740 0 0 
J. Hitchen and Son, Limited, Halifax g.. 760 0 0 

Ditto alternative) ............. ——— — . 775 0 0 
O. and A. Musker (1901), Limited, Liverpool. . 810 0 0 
Tangyes Limited, Birmingham ............... 3871 O O 
Ransomes and Repier, Limited, London — ... 909 0 0 
J. Spencer and Co., Hollinwood, Lancashire ............ 915 0 0 
Pickerings, Limited, Stockton-on-Tees ................... 927 10 0 
J. M. Henderson and Co., Aberdeen .........—....... 980 0 0 
J. Booth and Bros., Limited, Leeds.. .... ee e . So OC À 
T. Larmuth and Oo., Salford ........... seria i c 1025 0 0 
Leeds Engineering and Hydraulic Compiny, Limited, 

77/%Côé7öèꝗ. xx ¼¼⁵ . n O 9 
T. Smith and Son, Lesdee . . . wee 1,128 0 0 
Flsvell end Churchill, London.. . 1,150 0 0 
Steel Rope Pulley Block Company, Limited, Sheffisld... 1,192 0 0 
Rawlinsons Limited, Leeds... eem ee 1,225 0 0 
Parsons (Brierley Hill) Limited, Brierley Hill, Staffs... 1,275 0 0 
Oowans, Sheldon, and Oo., Limited, Oarlisle................ 1,990 0 0 
Dovgill’s Eogineering, Limited, Leeds  .............. .. . 1770 0 O 
Batter Bros. and Oo., Glasgow.. cere 0 0 


* Recommended for acceptance, 


(3) For the supply, delivery, erection, aud maintenance of the 
a*cumulators required for use at the Greenwich ele :ricity genera‘ing 
station: 

' Sapply, delivery, and erection, 
Tudor Accumulator Company, Limited 


, London ......... £1875 12 O0 

British Accumulator Oompany, Limited, London ....... . 197710 0 

Electrical Power Storage Oompany. Limited, London .. 2.105 18 0 

D.P. Battery Oompany, Limited, London .................. 2,173 0 8 
Ohloride Electrical Scorage Company, Limited, Man- 

chester ........... 3 — M — — 2177 0 0 

Ascumalator Industries, Limited, Woking ................ 2371 2 4 
A. B. P. Accumulator Company, Limited, St»okton-on- 

x Tees Cr oe eo Oe CE te oo o er a * P9 "90090090 ot owe can 2 755 11 0 
Hart Accumulator Company, Limited, London oe... 3,447 6 0 
Maintenance. 

Tador Accumulator Company, Limited... . . . 1,120 0 0 
British Accumulator Company, Limited.. . .. 1,800 0 0 
Electrical Power Storage Company, Limited ............. — 20 0 0 
D. P. Battery Company, Limited .................... agora: . 150000 0 
Ohloride Electrical Storage Oompany, Limited .... 1,170 0 0 
Accumulator Industries, Limited . „ 1045 0 0 
A. B. P. Accumalator Company, Limited. 2,000 0 0 
Hart Acoumulator Company, Limited .......... ——— 2,858 10 C 


It is recommended that the tender of the Tudor Accumulator 
Company, Limited, amounting to £1,875. 134. for the supply, 
delivery, and erostiop, and £1,120 for the maintena ice during a 
period of 10 years, of the battery of accumalators required for use 
at the Greenwich electricity generating station, be ac:epted. 


Outing.—The second annual picn’c of the St. A^nes.or-the.Ses 
electricity department took p!a»e ou Mey 16. The chairman of the 
Council (Mr. G. W. Spring) and the chief engineer (Mr. J. H. Olothier) 
accompanied the party to Ingleton, where a most enjoyable day was 
spent. Mr. J. O. Fairchild, assistant engineer, made excellent provision 
for the comfort and enjoyment of those present, 


BUSINESS NOTES. 


TRACTION. 


Erith.—The tramways are expected to bs completed by July 1. 

FFC line is expected to be in operation by next 
spring. 

Gaildford.—The Board of Trade have confirmed the order for a 
tramway between Guildford Station and Stoughton. 

Leith.—The drivera and conductors employed in connection with 
Leith tramways have been officlally inspected by members of the 
Corporation. 

Great Northern, Piccadilly, and Brompton Railway.—Ia the 
House of Commons on Wednesday the Great Northern, Piccadilly, and 
Prompton Railway (No. 1) Bill was read a third time. 


Reading.—The Corporation have approved the annual report of the 
tramways manager (Mr. Binns), and have adopted his recommendation 
that the surplus of £3,542 be need for the crestion of a reserve fund. 


Leicester.—The Belgrave road and Stoneygite routes have just 
attaiced their anniversary as electrified lines. Duriog the year there 
have been carried on the who'e system, all of which is now electrified, 
20,915,085 psssengers. | 

Dalkeith.— Terme of sgraemeit betwen the Edinburgh Suburban 
Electric Tramways, Limite 1, and the Town Ooancil have been settled. 
There will be a 15-minute service, and the through fare from the 
Elinturgh city boundary to Dalkeith will not exceed Ad., and the 
charge between Dalkeith and Eskbank will not be more than 1d. 

Cardiff —As one of the Corporation cars was proceeding along 
Working-street last week the overhead wire snapped. No acciden s 
ce urred, though the conductor had a rather narrow escape. He was 
standing at the rear end of the upper deck, when the wire sti uck him 
on the shculder and then fell into the roadway, but he escaped without 
ipjary of any kind, 

Live Rails.—It is reported that the electrified section of the 
Lancashire and Yorkshire Railway between Liverpool and Southport 
is being metalled with a very hard, marble.lhke stone which offers 
great resistance to the passage of electricity. This non-conductin z 
ballast, which, it is stated, will withstsnd a current of 3,000 volt: 
without penetration, is s in a thin layer underneath and between 
the sleepers. It has alresdy been adopted on the North-Eastern 
Ruilway Oompany’s electrified lines, 


Tramoars and Railways.—In consequence of the increasin 
competition of the Bradford Corporation tramways, the Midlen 
Railway Company has asked for an abatement in the assessment of its 
lines within the city. The committee has offered a reduction of £5,000, 
which will mean a loss to the Corporation revenue of £1 250. The 
tekings of the Bradford city tramways for 12 months ended March 25 
ehow an increase over the preceding year of £31,563, only part of 
which is attributed to the Bradford Exhibition. 

Aberavon.—4A Bill to confirm a provisional order suthorising the 
A^eravon District Tramways Syadisate, Limited, to construst tram- 
ways ia the borough of Aberavon came before the Examiuers of the 
Hoss of Lords for proof of compliance with the Standing Orders. 
There was no opposition at this stage, and the necessary formal 
pro.fa having been given, the Ecaniner ontified that the Standing 
O ders had been duly complied with. The Bill will accordingly, in 
the usual oourse, be reported for second reading. 

New Paper.—We have received No. 1 of the Tramway and Vehicle 
Worker (p ise 1d.), a weekly psper devoted to tramway, motor, and 
vehicle work. It is to be the official organ of the Amalge«msted Asso- 
ciation of Tramway and Vehicle Workers’ Union. There will be a 
leader in each isece upon passing tramway and vehicle topics, descrip- 
tions of different firms’ equ pments, instructive paragraphs, and other 
features. Tho first number is excel): ntly composed, and in providing 
motormen with a medium of instruction and information it should have 
a distinct sphere. 


Paris Tabe Railway.—The new Paris railway company, known 
as the Tube Berl er, which will run from the Porte Saint Ouen to 
Versailles, has jast increased its capital in consequence of the promulgs- 
tion of the law granting the concession. The leogth of the line 
will be about eight miles, The mun‘cipsl rates payable to the city of 
Paris will be 10. (about one-tenth of a penny) per second-class ticket 
for the first 30 million tickets sold, 25, per ticket beyond that number, 
and 250. on every first-class ticket. The concession is for 35 years. 
The ec st of construction is estimated at about £3 000,000. 


Greenock.—The negotiations between the Corporation and the 
comp ny regarding the supply of energy have now been completed, 
and an sgreement for the next five years has been signed by Lord 
Emlyn, chairman of tbe compavy, and Provost Denholm. The agree- 
ment is for five yeare, duriog which time the company will take from 
the Corporation all the energy needed for the tramwaye. The com- 
pany guarantees a minimum annual consumption of 500 000 unite, 
and the rates are es follows: ficst 500,000 units per annuin 1:53. per 
unit; next 200,000 units per annum, 1:251. per unit ; next 200 000 
units per annum, 1:00d. per unit; all units consumed per annum in 
ex of 900,000 units, 0:853. per unit. 

Dundee.—The tramway manager has submitted to the Tramway 
Committee à statement of the charges he Drop a for the carrisge of 
parcels, His scheme is as follows: collections to be at interva's 
from business houses as might be arranged; conductors to accept parcels 
at any of the fixed stoppiog places en rote, for delivery in any part of 
the city ; . of agents in convenient parts of the city ; issue 
of weekly tickets for the carrisga of dianer and other baskets. The 
scale is: up to 71b., 1d. ; up to 141b., 2lb. ; up to 28lb., 3d. Dinner 
baskets, one parcel per day, 51. per week, and special terms for traders 
with 60 parcels or over per week. The proposals were agreed to, 
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Attention was drawn to the damage done to the permanent way of the 
tramways in Ferry-road between Oraigie-terrace and Springhill by 
traction engine traffic. The burgh engineer was instructed to go over 
the road and submit a report. 

Wednesbury.—At the meeting of the Town Oouncil the Mayor 
moved that the Council approve an agreement with the South Sta fford- 
‘shire Tramway Oompany for the purchase of the tramway undertaking 
in the borough. including the de; 6“, offices, and machinery at King's 
Hill, but excluding any portion of the line between James Bridge and 
Darlaston, for £28,920. He explained that of this £11,500 repre- 
sented the price of the depót which was to be resold, and the balance 
would be repayable in 30 years, the tramway company reimbursing 
both principal and interest. A promise had been given that the 
reconstruction and electrical «qnipment of the Darlaston line should 
be undertaken forthwith, and when this had been carried out measures 
eculd be taken for the reopening of the Dudley section. Tbe motion 
was agreed to, as was a further resolution authorising the sale of the 
depót to the tramway lessee company. 

Batley.— The electrification of the old Bradford.road tramway is 
now to be undertaken. Everything is in readiness in regard to the 
arrangements between the company and the local authorities. The 
Tramways Oommittee have decided to accept the tender of Messrs, 
Dick, Kerr, and Oo, for the laying of the rails and the erection cf the 
overhead wires, the Corporation underteking the paving ef the track. 
The preject comprises the equipment of a double line from the jonotion 
with the other electric routes in Dewsbury Market-place to Birstall, 
and thence a single line to the junction at Bixkenshaw, It is proposed 
to undertake the Dewsbury-to- Batley section first, and to keep the old 
engines and cirs plying from Hick- lane to Birstall until that is finished. 
It is hoped that the Dewsbury-Batley section will be ready for opening 
by the end cf July. The rest of the track will occupy another month 
or six weeks, and the early autumn should see the completion of the 
system. The Bosrd of e only extended the present running 
powers by steam for six months, that period expiring on Aug. 21. 


Belfast.—At the meeting of the Tramways Oommittes on Monday 
a deputation attended in support of an extension of the Stransmillis. 
road line. As the Corporation possess no powers for this at prt sent, it 
was decided to defer the matter, Mr. M'Oowen, electrical engineer, 
submitted the following report on the question of overhead telephone 
wires: I strongly recommend the removal of all overhead telephone 
wires on the tramway routes within the city, where possible. The 
existence of other wires above the trolley wires is always a possible 
source of danger, and even though protected by guard wires, the 


adoption of the latter is not desirable, as they are often the cause of 


accidente and trouble. With reference to isolated cases of telephone 
wires crossing the trolley wires in outlying districts, I have alread 

reported on this matter on March 27 last. Tho insulated cables whic 

the Telephone Company propoeed to erect in such cases would be 
about Zin. in diameter." The report was adopted by the committee, 
who considered that they should not take any risk in regard to this 
important matter. Reports on the progress of the different works 
were presented. "The general manager reported that the whole of the 


car equipments and car trucks could be had at any time, while of 


the car bodies 22 were already dispatched from the works, 16 were 
in the peint shops, 52 were in progress in the car-building shop, 
and the remaining 80 would all be started before the middle of 
June. The Brush Oompany expected to have the 170 cars in Belfast, 
rep (omp suely finished and fitted on their trucks, on or tefore 

ug. 1. 
the Sandy-row, Antrim-road, and Mountpottinger depóts the work 
was well in hand; and he hcped to commence work at the Shore- 
road depdt by the end of May. The city tutveyor reported that up to 
the present good progress hed been made with the ganerating 
station, and that no delay had been occasioned to other contractors. 
In regard to permanent way, he reported that the amount of new work 
to be done reduced to single track was 60 miles, and the lines to be 
bonded and repaired 16 miles. The work has now been goirg on for 
nearly four months, and the equivalent of 20 miles of new work single 
track has been rp and two miles single track bonded and 
repaired. The rate of progress during the last month or six weeks has 
been considerably greater than duticg the first two months of con- 
struction. Feeder cables have teen laid on the Antrim road, Ligoniel 
and Crumlin roads, Springfield-road, Falls-road, Shore-road, and 
Shankill-road to a total length of 6 miles 570 yards, The total length 
of route feeder cables to be laid is 55 milee. Id order to carry out the 
training of the drivers, it was decided to 
generating plant at a ccst not to exceed £900, most of this plant beiog 
afterwards available when the electric tramcars are runnieg. Mr. 
M’Oowen explained that he bad written to 17 firms on this t ul ject, and 
that he had now a great deal cf information which would assist them 
in the future. Mr. Nance stated that the teaching of the 236 men 
would cost close on £2 000, but, in his opinion, this was the only way 
in which the work could be estisfactorily done. Terms have been 
sgried with the British Eleotric Traction Company for supplying 
current for the Cavehill and Wbitewell lines, 

London County Council.—At Tuesday's meeting of the Oouncil 
the Highways Committee submitted a l ecommendation that an 
expenditure of £5,513 be authorised for constructing the tramways in 
Archway-road, Highgate, between the Archway Tavern and the county 
boundary at Highyste Archway. It was also recommended that an 
sgreement be entered into between the Council and the County Council 
of Middlesex and the Metropolitan Electric Tramways, Limited, 
embodying the following terms: that the Council shall construct. 
at is own expense, a double line of tramways in Archway-road, 
Higbgste, between the Archway Tavern and the ccunty boundary at 
Highgate Archway, to link up with the light railways of the Oount 
Council of Middletex at the county boundsry ; that the Council shall 
provide the ne«ewary overhead equipment for the lines; that the 
tramways ghall be leased by the Covpoil to the Metropolitan 


The work at the Knock and Falls depóte was finished; at 


pyrchase a quantity of 


Electric Tramwayr, Limited, with the consent of the Oounty Oouncil 
of Middlesex, for a pele of three years ; 

covenant to repair and m 

and overhead equi 
reat to be paid to the Oouncil in respect of the tramways shall be at 
the rate of £1.500 for the first year, £2,000 for the second year, and 
£2 500 for the third year; that the paving of the tramway tracks shall 
be of such a material es may be agreed u 
the County Oouncil of Middlesex; and 
electrical power necessary for working the tramways 
by the Metropolitan Electric Tramways, Limited. These recommenda- 


that the lessees shall 
to renew, the lines 


aintain, and if n 
e Council ; that the 


ent to the satisfaction of 


n between the Council and 
t the ro -stock and the 
all be provided 


tions were confirmed. Another recommendation was that an expendi. 
ture of £7,750 be sanctioned for lend to form part of the site of the 
Pimlico generating station. The receipts for the week ended May 13 
totalled £14,812, against £10,688 last year, the mileage being 291,222 
and 230.054 respectively. The Oouncil’s scheme for ranning tram- 
ways acroes Westminster and Blackfriars Brid and along the 
Victoria-embankment came before a Select Committee of the House 
of Commons last week. Mr. Kearley was the chairman. The 
opponents to the Bill are the City Oorporation, the Metropolitan 
District Railway Company. the owners and occupiers of property 
having a frontage to the Embankment, and the Lambeth ug 
Oouncil. Mr. Pollock, K.O., for the promoters, said that up to tho 
present there was no means of communication between the northern 
and soutbern systems, and it was this want the Bill sought to fill. 
The new tramways were to be constructed on the conduit sytem, and 
the first section would begin at the tramway terminus at Westminster 
Bridge, croes the bridge, and continue along the Embankment to the 
subway at Waterloo Bridge, where there would be the terminu: of the 
northern tramway coming from underneath the Strand. A small 
section would also be constructed to link up the Albert-embankment 
line, The two sections, the first ef which would be one mile and 
four chains in length, would cost £53,700. The next section, 
which would be seven furlongs long. would run from the 
subway alorg the remainder of the Embankment over 
Blackfrisra Bridge, and make a junction with the existing system 
there, This would cost £52,700. Oa each side of the tramway 
lines on the Embankment there would be a olesr space for other 
traffic of 25ft. Dealing with the necessity for the new lines, counsel 
said an enormous boon would be conferred on the working classes, a 
pone which could not be better illustrated than by the fact that 21 
orcugh councils out of 28 had resolutions in favour of the 
scheme. Every single borough which would bs coupled up was sup- 
porting it, except Westmiaster, which was not opposing the schem, 
bat which had not passed a resolution in favour of it, The new iire 
would relieve the troublesome and davgerous congestion at West- 
minster and Blackfriars, the extent of which might be reslised by the 


fect that in one year the cars running to Westminster brought in 


55,000,000 passengers, and those running to Blackfriers no fewer 
than 38 000,000. Opming to the petitions against the Bill, Mr. Pollock 
described that from the City as a dog-in-the-manger petition. The 
Metropolitan District Railway were, naturally, in opposition, but the 
answer to their petition was that these tramways would deposit more 
engers at the District Railway stations than they would take away, 
uneel then proceeded to read a letter from the Home Office, trans- 
mitting another letter from the Chief Commissioner of Police, dealing 
with the possible effect of the scheme on the general traffic, especially 
in the nejghbourhood of the Houses of Parliament. The ‘Chief Com- 
missioner pointed out that while there was ample room on Wes'minster 
Bridges and Victoria-embankment, congestion even now occurred in 
Bridge-street because of the heavy traffic coming ac1oes the bridge, and 
it was felt that cars from the south turning into the Embankment 
would cut through the main stream of traffic going in the opposite 
direction, and thus increase the congestion. Mc. Pollock’s reply was 
that as an electric car would turn the corner quicker than a hansom 
cab, there was little protability of aiding to the congestion, Mr. 
Fitzmaurice, the engineer-in-ohief to the London County Council, was 
the first witness examined. He mentioned that there would be a space 
of over 17fc, between the car lines and the kerb of Westminster 
Bridge, and a space of 8ft, between the two sets of tramway lines. 
Sir Ralph Littler suggested to witness that the blocking of the traffic 
on tbe south side of the bridge in question might be obvisted by the 
Oouncil buying op some of the houses there and making a station 
terminus, Mr, Fitzmaurice replied that the Oouncil did not want a 
'" station terminus." What they wanted, and what the public wanted, 
was a circuit route acrcss the bridge and along ‘he Embankment. He 
stated that there would be no engineering difficulty in running over 
the tunnels of the Metropolitan Railway. Mr. Allan Baker, the 
chairman of the Highways Committee of the Council, gave evidence 
as to the necessity of the proposed tramways, and also as to the eres- 
tion by the Council of a large generating station at Greenwich. Mr. 
H. E, Hayward, comptroller to the Oouncil, said that on the estimate 
of 1s. per car mile, an estimate besed on actual experience, there 
would & gross revenue of £46 000, and the working expenses 
at 7d. en car mile would be £27,000. The interest and sinking 
fund ges would be £10500. and the renewals, at Lid. 
per car mile, £6,700. The surplus for the first year would 
thus be £2,800, and this would increase as the debt was paid 
cff, Mr. Harper, atatistical officer to the Oouncil, gave evidence 
as to the vebicular and pedestrian traffic along the proposed route. 
The result cf his calculations was that the omnitus service over the 
bridges was totally inadequate in the bu:y boure. Observation showed 
that the tramway termini st Westminster ard Blackfriars were not 
the natural termini. Mr J. K. Bruce, traffic manager of the Oouncil's 
tramway service, atated that it was proposed to run a one-minute 
service over the bridges. The scheme would mean a saving of 15 
minutes in the journey from Westminster to Islington. He attached 
great importance to the facilities the route would give for through 
north ard south traffic. Mr. A. Baker, general manager of the Birm- 
ingham tramways, formerly mansger for the London Oounty Council, 
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gave similar evidence, and expressed the opinion that the continuance 
of the tramways over the bridges was really the only eolation of the 
London traffic problem. Mr. J. R. Tompkins, Mayor of Oamberwell, 
Mr. T. White, Mayor of Lewisham, and Mr. H. R. Barge, member of 
the Poplar Borough Council, also gave evidence in favour of the Bill 
on bebalf of their reepeotive councils. The Chairman intimated the 
intention of the committee to inspect the bridges and the Embankment. 
Oa Wednesday evidence was given by Mr. A. A. Campbell Swinton, 
who stated that his ot jsction to trams along the Embankment was 
that there was no give-aod-take about vehicles running on rails. He 
preferr: d motorcars for convecting the northern and southern systems, 
and considered thst these would be cheaper, besides causing less inter- 
ference with other traffic. Mr. John Burns strongly advocated the 
running of trams over the bridges, on the ground that travelling 
facilities aud the housing problem were inseparably connected. He 
did nat think it necessary to widen Blackfriars Bridge, though, if this 
were done, it wou'd probably have weight with the Oity oration. 
This concluded the case for the promoters, after which Mr. Baggallay 
opened the case for the Embankment frontagers, arguing that traffic 
along that thorough fare ought to be kept for light fast traf», Evidence 
wes given as to the anticipated effect of the trams in depreciating 
pere The Stresthsm Tradesmen's Asecciation have petitioned the 

end- worth Borough Ocuncil in favour of the extention of the trams 
from Streatham to Norbury, and the Council have decided to ask the 
County Oouncil whether they propose to apply for powers for this 
pu- pc se in the 1906 be. s 0 1. 


LIGHTING AND GENERAL. 


Barnstaple.—The Oouncil have decided to apply for leave to borrow 
£4,000 for electric light extene ion. 

Removals. — Messre, Orawford and Cumming. consultiog engineers, 
have removed to 41, George-street, Edinburgh. Their telephone number 
is now 1, 228 Central. 

Sale of Plant.—For pa:ticulars of a sale of p'ant, comprisin 
Oros-] y gae-engine, Castle dynamo, E. P. S. accumulstors, switchboard, 
and all accessories, now running nine miles out of Lon on, se»advertíse- 
ment. 

Llauelly.— The Borough Council, on the advice of Mr. J. O. Howell, 
have adopted a scheme under which they will purchase electrical energy 
from the S.uth Wales Power Company, and lay their own distributing 
mains, at an estimated cost of £6,000. 

Greenook. —Mr. R barts'n, electrical engiaeer, in lis last report, 
Statea that during the moath of March the amount of electricity 
generated was 179,158 anite, an increase of 61,461 unite as compared 
with the oorrespondiog month of last year. 

Camberwell.—Notices have been received from the South Metro- 
politan Electrio Light and Power 9 cf ite intention to lay low- 
tension mains along The Aveous and Farquhar-r-ad, and high and 
low tenti.n mains slong the O:oxted and South Oroxted roads. 


London Gazette.—The first meeting in the estate of Alexander 
Holland, el: c:rical engineer, trading as the Electrical and Mechanical 
Eogit eering Company, 13, Bridgwater-street, Farnworth, Lancs., will 
be held at 19, Exchange-street, Bolton, on May 31 at 5 p.m. Au 
adjadication order has bern made ou^ in the estate of Ha-ry John 
Salter, electrical] engineer, 255, High Holborn, London. 


Stock Exchange.—The Steck Exchange Committee have appointed 
May 31 a s,eoial settling day for Chwiag Crocs. Easton, and Hamp 
stead Railway Oompiny Speyer B:0».' scrip certificates (fully and parily 
saa for £800,000 4 per c nt. perpetual debenture stock, and Great 

orthtra, Piccadilly, sad Brompton Railway Compsny Speyer 
Bros.’ scrip certificates (fully and partly paid) for £1,209,000 
4 per cent. perpetual cebentare steck. 

Dewabury.— An enquiry has been held into the Town Oouncil’s 
application for power to borrow £10,000 to enable them further to 
develop their electricity ee Daring the evidence it was 
stated that while ia 1901 there was a loss on the works of £266, and 
in the year following one of £378, there had been profits made as 
under—viz., 1902-3, £286; 1905.4, £1961; and 1904.5, £1,244 
The demand for current was still constantly increasing. 


Bury —The profit on the past year's working of the Couuril's elec: 
tricity department was £2 951, and it was decided to allocate £1,589 
to the relief of general rates, and to carry £1,542 to the credit of the 
depreciation and reeerve fand. Ia view of the profit made, the applica- 
tion for powers to borrow £400 in connection with the tripling of the 
engines will be withdiawn. It hes been decided to extend the maivs 
to Chesham, and a sub-committee has been appointed to deal with the 
charges for current for the present year. 

Stafford.—Tbe promoters of the Shropshire and Worcestershire 
Electric Power Bill haviog accepted the clause submitted to them for 
the protection of the county main roads and bridges, the County 
Council's petition has been withdrawn. The Parliamentary Sab. 
Committee have reported that in their opioion the Oounty Oouncil 
ought to support the Seisdon Rural District Oouncil in obtaining a 
clause providing that the company should supply electric energy upon 
ressonable terms within the rural district. 


Glasgow. — The Corporation have entered into an agreement with 
the Magneta Oompany, under which a trial installation of that system 
of clocks is to be erected in the Bridgeton district of the city. They 
have also received a letter from Messers. Barr aud Stroud with regard 
to the Becker system of electric clocks. Mr. Maofee, the manager of 
the telephone department, and a member of the Bazsar Sub-Committee 
are to make enquiries and report as to the Normal Zeit system of 
clocks which is ia operation in Berlin and Brussels. 


Briton Ferry.—An enquiry has been held into the application of 
the Qouncil for sangtiog to borrow £3,534 for the purpose of lighting 


their compulsory area with electric light. The deputy.olerk, Mr. 
H. H. Ellis, said that the Oouncil proposed to purchase current in 
bulk from the South Weles Electrical Distribution Oompsry, the 
sgreement being for 30 years, which, at the option of the Council, 
could be determined at the end of each five years. Mr. Herbert Lewis 
(Messrs. Lewis and Fletcher, Oerdiff), electrical engineer, stated that 
the estimated expenditure wu £761 and the receipts £762 per annum, 
and that he was satisfied with the agreement, 


Wellingborough.— With regard to the agreements with the electric 
light companies of 1900 sud 1902, it hae been resolved to obtain the 
services of an electrical engineer to advise on the whole question as to 
whether the Oouncil wonld be jastified in putting down plant and 
undertaking the public lighting by means of refuse destruction only, 
and as to the capitel and annual coet thereof. The Council will alto 
ask the County of Northampton Electric Power and Traction Oompavy 
to make suggestions and submit an estimats of cost of lighting the 
streete, including the tsking over by them of the working of the refase 
destructor in an efficient manner under conditions to be approved by 
the Oouncil. 

Tarbines. —At the fourth annual meeting of shareholders in J. I. 
Thornycroft and Oo. it was stated that, anticipating that the Admiralty 
would require all the new torpedo-boats and destroyers fitted with 
tarbine machinery, the directors bad concluded an agreement with 
the Paraons Marine Steam-Turbine Oompany by whioh they were 
empowered to manufacture turbines on the payment of royalties, A 
scheme hed been prepared for the purch ue of plant and the erection 
at Scn‘bampton of the necessiry buildings with all possible speed. 
Sinoe the report and accounts had been circulated an order had been 
received from the Admiralty for five coast-line torpedo-bost destroyers 
fitted with tarbine machinery. 

Fulham —From April 28 to May 11, 1905, 15 consumers with 
330 8.0. p. lamps were added, making a total of 1,477, with an 
equivalent of 74 556 8 c.p. In settling the new szale of charge for the 
supply of electric current for private lighting, the reduction in price 
was made su! ject to a minimum chsrge of £4 per annum. O*jaction 
has been raised by consumers, aad it is felt that the condition is likely 
to cause disput«s and friction. To eoforcethe proposs! would necersitate 
a very considerable expense and trouble in the preparation and stamping 
of new forms of agreement, and in consequenoe it is proposed that the 


‘minimum charge of £2 per annum to consumers of electric current for 


private lighting purposes be waived. 


St Panoras.—Meesrs. [dris and Co., Limited, having complained 
of noise from the King’s-road works since the new turbine has been 
working, the chief electrical engineer forthwith tock steps to stop the 
noise complained of by haviog the large windows facing Messrs. Idris 
and Oo. s premises bricked np. A sub-committee subsequently visited 
the station whilst the whole of the plant, including the tarbine, was 
running, and afterwards proceeded to the Board-room at Messrs. 
Idriss, the windows of which were opened, aud no noise whatever 
could be heard coming from the Kiug's-road station. The directors 
have sinc» stated that they had now no reason to complain of the 
noise, and have thanked the committee for dealing so promptly with 
the matter. : 

London County Counoil.—O a Tuesday it was agree 1 to lend the 
Woolwich Borovgh Oouncil £9,267 for electric lighting purpcs3s. 
Notices under E:estiic Lighting Acts and Orders were agreed to as 
folluwa: from the Nottiog Hill Electric Lighting Oompany of inten- 
tion to lay mains along a portion of Olarendon-road ; from the St. 
James's and Pall Mali Electric Light O»mpany to lay mains along 
portions «f Regent-street, Vigo stte:t, Sherwood-alreet, and Glass. 
house street; and from the St. Pancras Metropolitan Borough Council 
to lay mains across Oardington-street aud aloug portions of Ampton- 
street and Pakenham.atreet. The re»eipt of notices, as follows, served 
under orders granted to local authorities, and uader whi ih the Oouacil 
has no power of approval or disapproval of works, was acknowledged 
from the St. Maryiebone Metropolitan Borough Couucil to lay mains 
slong a portion of Edgware-road, and from the Stepney Metropolitan 
Borough Oouncil to lay mains across Bridge-street and along 
Emmott-street and a portion cf Oommodore-stree’. 


London Wiring.—The two clauses in the General Powers Bill of the 
London County Council which empower borough councils having elec- 
tricity uadertakiogs to wire and fit, and supply with wires, fittings, 
motors, and apparatus, the premises of their consumers or prospective 
consumers, and to borrow money for this purpose, were ed by a 
committee of the House of Commons on nesday, The metro- 
politan gas companies o'jsoted on the ground of rate · aided oom- 
petition, and the Association «f. Electrical Eogineers aud Contractors 
asked that the borough councils should be restrained from carrying 
out this wiring and fisting except through contractors. A provieo 
had been introduced fcr the protection of the gas companies, pro- 
vidirg that, '‘so far as reasonably practicable,” the councils should 
so acjust the charges to ba made by them as to meet any expenditure 
on the fittiogs. It was a's) provided thst the councils should only 
eupply, and not manufacture, these fittings or apparatus. Tae 
Chairman ssid the committee had always insisted on the form 
‘i power to supply,” but not to manufacture. The qualifyiog phrase 
'^ go far as reasonably practicable ” was struck out, in order to make it 
absolutely certain that no loss shall fall on the rates, and & provision 
for interest and sinking fand charges will be insisted upon. The 
committee declined to insert a clause compelling the councils to do 
the work through contractors. 

Watford.—The electrical engineer in his last report states that an 
equivalent of 32,000 8.0. p. lamps was connected to the Council's 
system at March 31 last, as against 26.000 at March 51, 1904. A pit 
has been constructed with cement walls, 2ft. thick, to take the con- 
densing plant, This has not been found watertight, and it was recom- 
mended that the bottom of the pit be covered with qast-iron plates, 
and the four sides to a height of 9in,, with provision for farther 
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extension if necessary. This clauss has been deleted from the report. 
The electrical engineer has been empowered to fix a trial gear to the 
existing arc Jamp columns, by means of which the lamps may be 
lowered by the trimmer without assistance or ladders, The cost of 
such equipment would be about £3. 10s. per post. 

Wakefleld.—An enquiry was held last week into the application of 
the Oorporation to borrow a sum of £18 000 for electric lighting 
purposes. The Town Olerk said that the existing outstanding loans 
on electric lighting undertaking amounted to £49,788. It was 
intended only to apply for a farther loan of £17,700, a sum of £300 
for the proposed sub-station having been abandoned. Mr. Newell 
said the profits «n the electric lighting undertaking were as follows: 
1900 £129, 1901 £463, 1902 £187, 1903 £914, and 1904 £1,894 — 
abunt two-thirds being for lighting and one-third for power. It was 
proposed to extend the boiler-house, the pump-house, etc.—the new 
plant comprising boiler, stoker, superheated water softener, two high- 
speed sets, condenser, switchboard, mains, and transformers. 


Yeomanry Camp Lighting.—The superior convenience and 
cowtort of the electric ‘ight as an illuminant for their camp has been 
much appreciated by the Royal Bucks Hussars I. V., who are now 
undergoing their annual 17 daye’ training under canvas at Stowe Park, 
Buckingham. A portable plant placed alongeide the encampment 
supplies current for single pendants in each oflicer's tent, aud groups 
of three-light pendants in the various officers’ and sergeants’ mess 
tents, ante-roome, canteen, etc. Some of the tents, which measure 
120ft. long, are additionally illuminated by Verity’s single enclosed 
arc lampe, which are also employed for lighting the parade ground. 
All the arrangements for lighting the camp were carried out by Messrs. 
Gillies and Hornidge, of the Buckingham Electric Light Oompany, 
London and Buckingham. 

Southend.—The electrical engineer's last report states that duriog 
the month 34 consumers wero connected to the mains, with the 
equivalent of 1,334 lamps. There are now 775 consumers and 48 664 
lamps connected to the maine. The units generated for lighting were 
60,251, compared with 38,122 for the previous year, an increate of 
58 per cent. The tramway receipts for the month were £1,361, as 
egeinst £1,263 for the corresponding period of last year. The rate 
per car mile was 10°4d., as against 9 4d. The electrical engineer aleo 
called attention to the large increase in the demsnd for electrical 
energy, which would necessitate in the near future the committee again 
considering the question of extensions of plant. The 44d. fist rate 
system of charges for electricity, now in operation in respect to private 
houses, ia to be extended to shops and other business premises. 


Electrical Contractors’ Association. —The annual meeting of the 
northern section of the Electrical Contraotors' Association (Iacor- 
porated) was held at Blackpool on May 2, Mr. J. McDermott, of 
Ashton-undor-Lyne, in the chair, The following officera were elected 
tor the ensuing a chairmav, Mr. W. Satton, of Liverpool ; hon. 
t-easurer, Mr. T. G. Usher, of Newcastle.on-Tyoe; hon. secretary, Mr. 
W. Oross, 4, St. Nicholas-buildiogs, Newcastle-on-Tyne. The aunual 
report, which was adopted, stated that the membership for the northern 
seotion for the year maintained & steady incresse. Ia May, 1904, 
the total list of members numbered 69; during the year 12 resigned 
for various reasons, and 25 new members joined, making a total on 
May 1, 1905, of 82 members ; of these new members eight were in busi- 
ness in Bradford and district, having joined the Leeds branch. The 
increasing number of applications and the greater interest shown by 
the trade Renee gave the committee confidence that the member- 
abip would soon be over 100, snd inasmuch as the incorporation only 
took place on Sept. 16 last, the results were very encouraging. 


Hiring Out of Electric Motors —We have receive i from Mr. 
Alfred H. Gibbings, M. I E.E., A. M. I. O. E., the following interesting 
table showing the effect of the system first introduced by him in 1896 
as supplied from the mains of the Bradford Corporation: 

Number of motors tupplied— 


from Oorporation mains. Board of 

Owned by Owned by Trade units 
Year, consumer, Oorporation. Total. sold per 

Not on hire. On hire. annum. 
1835 ...... E. DOS desti. „ D eese 85 ....... z 35,989 
1896 ....... m. 58 ue — e 65 us 8 54 972 
1897 TA aeei 46 ...... „ 11098 — 117,176 
189899 99 4. 1929 4. a BAL anc . 205 243 
1899 ... 152 ..... 4. 259 ....— M ..... 465,630 
1900 ....... . 20044 405 ....... w 9 2c 933 455 
1901 ....... . 229 525 - 753 ......... 1,297,120 
1902 ....... = BIB oam „ 811 „ 943 — 1,900 634 
19338 „ 49d 80 — „ 8060. usas 2,028,294 
1904 ....... „r » ose LIO uns 2,704,663 


Burton,— With regard to the balance-sheet of the electricity depart- 
ment, which appears in another issue, Mr. Pringle, the borough elec- 
trical engineer and tramways mapager, writes as follows : '' Duriog the 
year we have intrcduced an alternative 5d. flat rate for lighting, which 
has meant that about two-thirds of our consumers who got no rebate 
on the maximum demand system have had their price reduced from 
6d. per unit to 5d. per unit. In addition, we sre now giving our 
rebates for lighting quarterly instead of half-yearly, so that during the 
quarter March, 1905, we have advanoed over £400 to our consumers, 
which in the ordinary course would have been held over as a rebate 
and given in the June quarter. Although there has been a much 
larger increase in the lamp connections — f. e., 14°2 per cent. against 
12:2 per cent. of last year—we have only had sn increase of 5 per cent. 
in the unite sold for lighting against an increase of 18'3 per cent. for 
last year. The trade this year has been oneof the worst known in the 
town, and the falling off in consumption is directly attributable to 
this. The concessions mentioned above and the depression in trade 
therefore accounts for the smaller surplas this year. These adverse 
oonditions, however, may be taken as of a temporary nature only. The 


progress of motor connections has been distinctly satisfactory, and with 
102:5 h. p. in hand, which are about to be connected, bringe up the 
grand total to 306775 h. p." 

Stockport.—An enquiry has been held iato an application of the 
Oorporation for sanction to borrow £6,125 for the purchase of electric 
motors for the electricity department. This is the first application 
made by the Council to enable them to hire out electric motors for 
various driving purposes. The Kleotrical Eogineer (Mr. Oarter) said 
that motors would range from 4 h. p. to 15 h. p., and would be used for 
cheff cutting, the driving of sewing machines, printing presses, gioger- 
beer machines, stone cutting in connection with buildings, eto. They 
were now biog used on the work of constructing the new town ball, 
and they had been asked for in connection with several new buildings 
in course of erection. The charge for hiring out would be 20 per cent. 
of the total cost of the motors for outeide work, and 16 per cent. 
for inside work. The Town Olerk (Mr. R. Hyde) said the motors 
would always remain the property of the Oorporation. Under the 
Stockport Oorporation Act of 1899 they had power to purchase and 
hire motors and other spparatus incidental to or connected with the 
use of electricity. The electricity works were in a flourishing oon. 
dition. Last year there was a net pri fit of £1,760 after providing 
for payment of interest and sinking fund on capital charges. Oa 
the small capital invested he considered that a high rate of interest. 


Swansea. —The balance-eheet of the municipal telephone undertak- 
ing for the year ended March 31 shows that the revenue account has 
been charged with 10 per cent. depreciation on tools and 5 per cent. 
on office furniture, and with the whole of the cost of the issue of the 
four years 4 per cent, debenture bonds, amounting to £180. The 
whole of the rentals, trunk calle, etc., that were considered to be 
irrecoverable, amounting to £105, have been written off. After bring- 
ing these charges into account there remained a gross profit of £1,742, 
or approximately 8 per cent. upon the amount expended on oonstruc- 
tion. Oarrying this gross profit to net revenue account, and chargip 
this account with iaterest and sinking fuod to March 31, 1905, left a 
net ctoJit balance of £740. After deduction of a loss of £324, result- 
iag from the five months’ working to March 31, 1904, a sum of £416 
remained. The committe: will ask the Corporation to provide £7 600 
for the purpote: of farther extending the system as required from tine 
to time. The Corporation sre being ug sd by the Local Govern. 
ment Board to provide fortawith for a sinking fand on the customary 
scale as from the beginning of their electricity undertaking. 
mora the department is now earning money every year, the sums 
retained in a suspense account, representing balances credited to the 
station during the lest two years, will now be entirely swallowed up, and 
the electric lignting accounts for this year will probably show a deficit 
besides of between £1,600 «nd £2,000. 

Hostings. —Au application from the Postm utsr- General for consent 
to the placing of an overgrouad telegriphie line along the side of 
certain public roads bas been accedea to. The Council ask that the 
poles should be of a suitable charscter and painted green, The Rail. 
ways and Tramways Committee have agreed to a letter in which 
Messrs. Kincaid, Weller, and Oo. stated, in connection with the oon - 
ditions imposed by the Oouncil upon approving of the drawings of the 
proposed feeder system for the supply of el-ctrical energy for the tram - 
ways, that they intend that all joints on the three - phase high-tension 
feeders shall be made in cast-iron boxes under the roadway or footway, 
and filled in completely with insulatiog composition ; that with this 
arrangement there is practically no more daoger of failure at the jointe 
then at any other portion of the main, but that for the purpose of 
locating a fault in the cable, which should be a matter of very raie 
occurrenoe, they are proposing brick inspection boxes with frames and 
covers at intervals of about a mile, aud ia their view this should enable 
them to locate the position of any fault very closely. The average 
length of the high-tension cables would be about a quarter of a mile, 
so that if inspection chambers were to be put at every joint, four to the 
mile would be required, instea1 of one to the mile, wbish they propose, 
The engineers further affirm that there je no intention whatever on the 
part of the company to supply electrical energy for any purpose other- 
wise than for the purpose of the tramway undertaking, and point out 
that the company’s powers would not permit them to so enter into 
competition with the Corporation for the supply of electrical energy for 
lighting or power purposes unconnected with the tramwaye, so that, 
therefore, this question would not arise in connection with the application 
they have made under the Act of 1900. 

Bradford,—The Electricity Oommittee have approved a report by 
Mr. A. S. Bleckburn, the electrica lengineer, on extensions of mains. 
The cost of the general supply mains to dite has bən £180 000, and 
the annual capital costs including depreciation at 1 per cmt., amount 
to approximately £13,800, and for this mains having a capacity of 
4,090 kw. have been provided. The engineer estimates the cost of 
the extensions at £37,500, and the annual capital costs, including 
depreciation, at 1 per cent., at £2,876, and for this an additional 
capacity of 2 500 kw. would ba obtained. Against thie a saving of 
£1,472 per annum is anticipated owing to increased efficiency of 
distribution, which would reduce the annual cost of extensions to 
£1,403. The engineer considers that the economy of carrying out 
the work simultanecusly with the extension of the tramways distri- 
bntive system will be very great both in cost and as regards the 
inconvenience of interfering with the busy streets in the centre of 
the city, and the whole of the work proposed by the scheme will 
necessitate the opening of 3,790 yards of streets. The engineer has 
gone into the question of the feasibility of providing a subwa 
between certain points in which the whole of the electricity mains 
between the town and the works could be accommodated, and the 
future opening of this part of the route avoided. It was, however, 
found that the coet would be piobibitive on account of the man 
obstacles which have to be contended with in the way of gas and 
water pipes, the beck, sewers, and storm over flowe, the latver being 
es y troublesome. Furthermore, the nature of the soil along the 
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valley is such as to necessitate special precautions to render the subway 
dry. It is proposed to lay 24 ducts embedded in concrete under the 
town hall to meet present and future demands, It is also proposed to 
lay the cables considerably deeper than formerly, about 3ft, to öft. 6in. 
under the footway and about 4ft. to 5ft. under the roadway The 
engineer advises that permission to borrow a farther 260, OCO be 
obtained to moet the cost of the mains extensions that may be necessary 
from time to time. 


Devonport.—The accounts of the Oouncil electricity undertaking 
for the ended March 31 last show that the income for traction 
and lighting for the past year was £15,223, compared with £12 418 
for the previous year, or an increase of £2,811. The gross profite were 
£8,684, against £6,409 in the previous year, an increase of £2,275. 
The committee have decided to dispose of the profit as follows : 
depreciation account, £3,949 ; net deficit at March 31, 1904, £1,119; 
interest on loans, £5,296; balance carried to reserve fund, £320. The 
gross cost of electricity for the year is '859d. unit generated, 
against 978d. in the previous year. The decrease is partly due to 
increased demand, The capital expenditure at the end of the year 
was equal to £58. 19a. 1d. per 1,0CO Board of Trade units generated, 
compared with £67. 176. in the previous year, and £79. 3s. 4d. in 
1905. The number of units actually generated during the three years 
was as follows: 1905, 1,857,740; 1904, 1,504,085 ; 1903, 1,181,559. 
Mr. J. W. Spark (electrical engineer) in his report says: ''The number 
of private consumers supplied up to the end of the year is 221, an 
increase of 79 for the year, while the private connections for lighting, 
power, and heating expressed in the equivalent of 8-c.p. lamps 
have increased from 15,151 to 21,799. The present extensions 
to the generating plant are nesting completion, and the supply 
mains have been extended so as to give an additional supply 
frontage of one mile.” Mr. Spark continues as follows: The 
public lighting by electricity in the borough has not been extended 
this year, so thet the unremunerative capital of £970 ia still a burden 
on the uadertaking's finances, 1,857,740 units have been genersted 
during the 12 months, and the total oost of production, including all 
materials, labour, management, insurances, and incidental charges, has 
been 859d., making a decrease on last year's result of 1194. per unit, 
and the total cost per unit sold has been 972d., making an economy of 
118d. per unit. e units sold for all purposes amount to 1 642 246, 
and the sale has been as follows: traction (both companies) 80:09 per 
cent.; private consumers (general), 15°37 per cent.; private consumers 
(power), 2°62 par cent.; public lighting, 192 per cent. The average 
price obtained per unit sold has increased from 2°193d. to 2,2174., 
despite the general reduction in charges to private consumers. made at 
the commencement of the year, and is accounted for by the larger 
consumption by private consumers, which this year amounts to 
17:99 per cent., against a peroentage of 12 7 last year of the total 
units sold. Your engineer does not recommend any alteration in the 
charges for electricity at present." 


PROVISIONAL PATENTS, 1905. 


Mav 15. 

10138. An electrical apparatus for automatioally controlling 
the speed of motorcars and like vehicles. George 
Henry Oharles Lumsden, 100, Wellington-street, Glasgow. 

10146. Improvements in electrical resistances. Emile Rousseau, 
25, Leonard-street, City-rosd, London. 

10108. Automatio device for the ignition of gas by electric 
currents. Rudolf Keller, 65, Ohanceryg.lane, London. 
(Complete specification.) 

10187. Improvements in electric couplings. John Ebenez ir 
Bousfield, 4, South-street, Finsbury, London. (Firm of 
Julius Pintsch, Germany.) (Complete specification. ) 

10197. Improvements in zinc rods for galvanic batteries of 
the Leolanohe type. Siemens Bros. and Oo., Limited, 
and George William Perry, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 

10209. Improvements in or relating to methods of measuring, 
switohing, signalling, and regulating electric current. 
Martin Kallman, 111, Hatton-garden, London. (Oomplete 
specification. ) 

10210. Improvements in direct-current es and electro. 
motors. Wilhelm Georg Schmidt, 18, Buckingham.street, 
Strand, London. 


102911. Improvements in safety devices for uso with bare 


suspended  oloctric conductors. Arthur Green, 47, 
Lincoln’s-inn-fields, London. 
10914. Improvements in electric current reotiflers. The 


British Thomson-Houston Company, Limited, 85, Cannon. 
street, London. (The General Electric Oompany, United 
States.) (Complete specification.) 

10210. Improvements in vapour electric apparatus. The 
British Thomeon-Houston Oompany, Limited, 83, Oannon- 
street, S (The General Electric Company, United 
States. 


102917. Improvements in ropes and means for signalling or 


transmitting electricity through same, James Joseph 
Condon and William Jules Reside, 1, Queen Victoria-street, 


London. 
May 16. 


10221, Improvements relating to electric grinders for dynamos 


and the like. William Gordon Potter, 16, Mostyn-road, 
Brixton, London, 


10286. An improvement in electrical fuse boxes. 


10299. Improvements in and relating to 


10304. Improvements in 
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10237. Improvements in connections of metallic and othor 
conduits and tubes. Albert Edward Hills, Plume-street, 
Aston, Birmingham. 

10258. Improvements in service, junction, and the like boxes 
for underground electrical oonductors. Archibald 
Bruce, 34, Castle-street, Liverpool. 

10265. Improvemonts in or relating to eleotrical switches. 
Francis Arthur Griffin, 18, Hertford-street, Ooventry. 

10888. Improvements in or connected with holders for inoan- 
descent electric lamps. Leo Sunderland and Gilbert 
Cecil Pillinge-, Nortolk House, Norfolk.street, London. 

10291. Improvements in apparatus connected with the 
multiplication of electric force applicable to machinery 
of all kinds requiring power. Thomas James Howell 
and Ede in Joseph Richardson, 41, Brook-street, Grosvenor- 
equire, London. 

W. T. 

Henley's Telegraph Works Company, Limited, and 

William Henry Nichols, 53, Chancery-lane, London. 


10298. Improvements in electric switches or relays. Angel 


Vera and Luis G nz gi Vera, 7, Southampton-buildiog:, 
Obaucery-lane London. (Date applied for under Patents Act, 
1901, May 17, 1904, being date of application in United 
States.) (Oomplete specification.) 

o-electric 
machines. I. Socié:6 Boucherot et C e., 7, Southampton- 
buildings, Chancery-lane, London. (Date applied for uader 
Patents Act, 1901, May 17, 1904, being date of application 
in France.) (Oomplete specification. 

single-phase alternating-current 
motors. Allmüona Svenska Elektriska Aktiebolaget, 322, 
High Holborn, London. (Date applied for under Patents 
Act, 1901, Sept. 15, 1904, being date of application in 
Sweden.) (Oomplete specitication. ) 


10315. Improvements in resistances for  olootrio circuits. 


Henderson Gibson, jan., and William Bickerton, 18, 
Buckingham-street, Strand, London. 
10320. Improvements in alternating electric current 


generators. The British Thomson-Honoston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Oompany, United States.) 


10321. Improvements in electric circuit breakers. The British 


Thomeon-Houston Company, Limited, 85, Cannon-street, 
London, (The General Electric Oompany, United States.) 
May 17. 


10341. An iron standard for fixing guard boards on electric 


railways. George Thomas Trinder and Thomas Duncan 
Oramb, 26, Palmerston-road, Kilbarn, London. 


10400. Improvements relating te the application of fire-alarm 


apparatus in connection with central battery telephone 
systems. Isidore Bernsrd Birnbaum and Francis George 
Bell, 522, High Holborn, London. 


May 18. 


10433. Improvements in and relating to electrical governors 


for the control of gas-en 
of eleotricity. 
Glasgow. 

10446. Improvements in or connected with the trolley poles 
of electric tramcars. Joseph Standring Drousheld and 
Oharles John Josiah Huntley, 5, John Dalton-street, 
Manchester, 

10480. Night-sights with electric inoandescent lamps for 
artillery sighting or for any instrument in which 
night-sighting may be required. Giacomo Augu:to 
Bertalot, 22, Southampton-buildings, Chancery-lane, London. 
(Teofilo Bonino, Italy.) 

May 19. 

10495. Improvements in the methods ef charging and 
discharging accumulators by automatic control. 
George Sobel Ellis snd Alfred Mille Taylor, 12, Ashfield- 
road, King’s Heath, Worcesterehire, 

10509, Improvements in coin-freed electricity meters. 
Mesny Tourtel, 1464, Queen Viotoria-street, London. 

10553. Improvements in electric arc lamps. William Stone 
Weedon, 83, Cannon-street, London. (Date applied for 
under Patents Act, 1901, May 20, 1904, being dete of 
application in United States.) (Complete specification.) 

10554. Improvemonts in and relating to electric motor-driven 
pumps. The British Thomson Houston Company, 
Limited, 83, Oannon-street, London. (The General Electr.c 
Company, United States.) 

10555. Improvements in alternating electric current 
generators. The British Thomson-Honston Oompany, 
Limited, 85. Cannon-street, London. (The General Electric 
Oompany, United States.) 

May 20. 

10564. Improved system of and apparatus for electric 
8 William Johnson, Arthur Horton, and 

Bank. buildings, George-street, 


gines used for the generation 
Hubert Elwell Smith, 95, Buchanan-street, 


John 


ignalling. 
William James Berry, 
Sheffield. 

10573. Improvements in electrical leakage indicators. Kenelem 
Eogoumbe, Oollindale Works, Hendon, London. 

10581. Automatic switoh for electric railways. Victor Joksch, 
Josef Petrik, and Richard Butta, 65, Ohanoery-lane, London, 
(Complete specification. ) 
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10584. 


10509. 


10001. 


10665. 


10669. 


10010. 


11233. 
11304. 
11304. 
11448. 
11033. 


11720. 
12245. 


13527. 
14741. 


15332. 


15517. 
15633. 


15764. 
15779. 


163432. 


16393, 
16418. 
16603. 


17011. 
23084. 


. Alternating-current commutator motors. 


. Dynamo-electric machines 


Improvements in or in connection with electric bells. 
Thomas Blackburn Lowrance, Joseph Robert Ryder, and 
William James Lowrance, 3, Browp.street, Market street, 
Manchester. 


Electremagnetic ignition device for explosion engines. | 


Willy Roos, London. (Oomplete 
specification ) 

Improvements in and connected with wireless 
telegraphy with earth currents. Ludwig 7/:hnder, 6, 
Lord-street, Liverpool. (Date applied for under Patents 
Act, 1901, May 20, 1903, being date of application in 
Germany. ) (Complete specifi. ation. ) 

Fraud detector for electric meters. Wallace Watt 
Fuller, 81, High Holborn. London. (Date sppliel for 
under Patente Act, 1901, May 20, 1904, being date of 
application in United States, ) (Complete apecitication. ) 

Improvements relating to electric advertising signs. 
Leonard Kingwill Job, 322, High Holborn, London. 

Improvements in switching devices applicable to 
electric flash advertising signs. Leonard Kipgw. II Job, 
522, High Holborn, London, 


65, Ohancery - lane, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June S. 


1904. 

Electric meters for three-phase alternating electric 
cirouits. Union Elektricitaits-Ges. (Date applied for under 
Inte: national Oonvention, May 15, 1903.) 

Electrically-propelled vehicles. Thayer. 

Electric alternating- current distributing systems. Merz 
and Price. 

Electric awitches. British Thomson-Houston Company, 
Limited. (General E‘cotric Cou p wy.) 


Prepayment meters. British Tnomson-Houston Oompany, 


Limited. (Allgemeine Elekurici:à:s-G seels :haft.) 

Elootric awitches. Green and Hallam. 

Electric switches, circuit breakers, and the like. 
British Thomson. Houston Company, Limited, and Cubitt. 
Electrical measuring and indicatiog devices. Hughes. 
Protecting electric apparatus against reversal of 
energy flow. British Thomeon-Houstua Company, Limited. 

(General Electric Company. ) 

Sliding apparatus for raising or lowering chandeliers, 
electrolicrs, gas pondants, and the line. Lea and 
Perrins. 

Dynamo-electric machines for hand working. 
matz ch and Si- gert. 

Hoisting apparatus. British Th»maon-Hcuston Company, 
Limited. (General Electric Company.) 

Electricity meters. Mordey and Fricker. 

Boxes, covers, or containing cases for electric switches, 
fuses, and the lige. Marsh and Mudie. 

Gas electric lamps and arc lamps Beck. (Date appl. ed 
for under International Convention, June 24, 1925 ) 

Automatic electric cut-out switch. Javaux. 

Eleotrically-driven winding engines. Riky. 

Eleotric aro lamps. Jones and Jardus Arc Lamp and 
Electric Company, Limited. 

Voltaic cell or element.  Delafon. 

Switohes for reversing the current in electric motors. 
Whittingham. (Date applied for under International Con- 
vention, O.t. 29, 1903.) 


Lom- 


1905. 

Ji. 

Apparatus for automatically indicating loss or passage 
of electric current. Wieland. 


. Seouring laminated cores of dynamo-eleotric machines. 


Burke. 
Burke. 
Resistances for electric current. Hopſelt. 


. Apparatus for absorbing gases by a liquid undcr the 


action of the silent electric discharge. De Hemptinne. 


COMPANIES' STOCK AND SHARE LIST. 


Name. ign Last price 
Commereial and Industrial.— £ g 
Alliance Elecorical Oo., 5 Mta Pret ABE Nos.1-70,/00 1 . iš 
Aron Electricity Meter Pref. Shares, 1 1-125,000 1 .. 7/16-17/32 
British Insulated and Hemby Cables, Ord., 1-100000 .... 5 . 546 
=~ per cent. Pref., 1-100,000 ..............-- doe · 
cent. Mortgage Debentures .............. 4, U2-1C5 
iier Thomson-Houston Co., 44 per cent. 1st Mort. unt idio 
British ouse Elec. and Manut., 6 per — j 
iniu gui & M eceso „ „% Debenture 8 23929 52 26 se 99 2 „ „ 0 "103 a? PAn e 
— cen ortgage tock ........-. = 
Brush Hiectrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 41 
—— Non. Oum., 6 per cent. Pre· ii... 2 — 39.95 xd 
CCT 10 . 92-95 


— 


per cent. nd Debenture Stock 100 


Name. 


ee € 0606 me Q9 Q9 Qs QD Q6 09.0 0 O0 6.0 09-0 09.0 06.09 6 O „% OF OF 


—C. 6 per cent, Pref. =o 98 an oms OF OF me eo eo Ord 0.0 ao oo OD OO OO 


— a00 90. = benbu 86 CE 60 Q0 GE 90009000 0 O 9-0 SE 9.0 OO OD im 
Batson sa wan da r Ha, 1-993001 ....... 38 
A" Shares, 01-017,139 ........ 6 
so per cent, Debentures.. Red, € a0 60 00 60 oo 9-0 00 oo so ne 100 
— į per cent. Deb. Stock, Red. ............ esas aseo 100 
Electric Construction, Lusto: Nos 1t0 118,100 ........ 8 
—— 7 per cent, Oumulati © Pref. e? c0 92 Se ns „„ „ „„ „„ 8 
—— 4 per cont, Perp. lat i Mort. Deb. ; e 
Ferranti Limited, 5 per 708 Ist Mort. Deb. Stock, Red. 100 
General Riestri Compan £00), 5 per oent, Oum. Pret .. 10 
cent. 120 M 12 6 eee ee 8 eee 100 
W. T. I T. DT Hen y's Telegraph Wor 9 seseeneoe oe ee 90 
per cent. Preferen eee mice 
33 Debent uren 1 
india Rub 


2 6 „% „„ „% „ * e.c se 


, Gutta Percha, . Works ...... 
per cen cent, Debent es 09968 *o e 
Parker, Thos., Limited, eeeaeveeee seven e28 ee ee t8 
Construction and tenanog...... = = ~ — 


Eleetrie Lighting and SAPPI. — 


b 
00 
100 
10 
12 


Bournemouth and Poole, “Brel, 4335 dessus ͤ ͤ eee — 10 
— — 4; per cent, qd lb 15.500 2 2 2 6 90 „ 10 
——— 6 per cent, Cum. Secon , 15 001-22,500 .... 10 
— cent. um. Second Fret. EEIEIE) 2 2622 00 

Bromley t) Electric t and Power Oo, .......... 5 

Brompton and Kensington, Ordinary................ =- ő 
—7 dent. Preferene eee 8 

Calcutta Electric rio Supply Gorn. Ordinary, Nos. 1-60, 00 — 4 

Cambridge esie Gap ppiy Company, itd., £i ieee 8 

Sar lecta à 4 ver cent. Guar Deb. Stock 100 

gm 2 3 5 
ripe M, ss Gan Trat, :1-40,000 b 

—— —  _ 40,001-80,000. eee ee error 5 
—— 4 per cent, V Oerta.) .. 100 

Ohelsea Electricity Supplß d ˖ddxꝛ . c eee TM 

Oliv ot hd ey or tra FFF e En 
—— 6 per cent. Cumulative Pref. ........... errr — 10 
~ D per cent, Debenture Stook .................. — 100 
— cent, 2nd Deb. Stk. Prov. Certa, (all pd.) .. 100 

Oounty o on Electric Supply, Ordinary .......... us 
— cent, Cum. Prein... 
. Debentures Prov. Certa. All pd. Rd, 100 
——— 44 per cent. 2nd Debentures Prov. Certa. ........ 

Bdmundsons' Electricity Ordinary, 1-50,000.. 8 
—— per cent. Cum. 6 6% „% „% „„ 6 6 ecc %% % %% ce ce ^9 8 

cent. Pirst M e e e eee . 


per 8 * 000090000090 9-0 
1 i 
ELEC Deb. 8 
Havana Electricity, Limited, . Daur 10 
Hove Electrico ting, 3 6 
Isle of Wight Elec. Lt. and and Len p.e Db Limitado pe 100 


Kalgoorlie Electrio Power 
cent, Cum. Lnighiabridge Ric earcesecce o o oa oo oe pe 
Lė., Ltd., Ord., i 


tabridge El 

ts and aa Nott Hill, 4 
e s ee . eo eco eub == (UD 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
London Electric, Ording d Rd 


©8 09 9-9 66 6.9 6-0 (6 


* 9 * 9 9 „ „% Owes 


6 % %% %% % %%% % „„ „ „% „„ „ „6 6% „% % „%%% 6% „% „„ 6666 „0 
622 25 2 % „%% „ „%„%„ „%%% „%% „%%%04⁰˙—ꝙ : 
@eeeseeen 


per Cum. 

per , Bed, 
Midland Eleetrie Power Ld., 44 p c. "Ist Mort. Deb.. 
Mowoastlo-u pre Te Electric Supply, Ordinary ....... 


Notting Hill Electric a in vas aadac ceases 3 = 

S per osat. Firs Mork. Debs T 1-600 (Reg.) .. 100 
Oxford Electric, 
cent. Debenture 


9-9 OS 6-8 €.0 0.0 9-0 060 € 9 * O 6 O 9.9 OS OD 


Royal 


Shares Mortgage 
Smithfield Markets Bloeteio Bug 
south London, Ordinary . e. 

on, nnn 

South Metropolitan Electric te Light and Power Co., Ord... 
-1 per cent. Cum. Pref. .......................... 
per cenk lst lat Mort. Deb. 


@eeeseeeen „% 6 „66% „„ 


6 
— 109 


— 2 „ Q9 6-9 Qu Qu 0-0 „„ „ „ „ 


eees 9069 90 wo o 9 0o 0 0o 9 9.5 QuÓ (Q9 ee 
> em 09 0 o 9 op 


e p per om Bu Ordinary, 8-80,007 
— 6 Yom ulattve — 60,001-80,000 


estminster, Ordinary . id 
Eleetrie 5 
Augio-Argentine 5 per cent. Cum. Pref., 1-260,007 .. = a 4 


Permanent 6 per oont. Debenture took, 1888 .; 109 


Auckland Elec. Trams., Ld., 5 Pc. lst Mor. Deb. Stk., Red. 100 


b 
b 
100 
6 
b 
b 
8 


Barcelona Tramways Limited Ord., 1-20, vibe esas. DU 
5 per cent, Gam Prot Shares, 1-10,000 ....... ... 10 
5 per cent. De rect C 100 
— 44 roent, Bed, Dob . 100 
Rath Elec. Tramways., Ld Pret. Ord. Sha. 79,001-150,606.. 1 
——— per cent. Cum. Pref. Shares, 1-59 -59,394 P vais ad 1 
Belfast Street Tramways, Ord., 1-26,600 · · . . 10 
Biackpool and Fleetwood Tramroad.......... 10 
Brisbane Tramway Invest., Lim., Ord., 1.78, 00 (Hl... 6 
5 per cent. Cum. Pref., os, 1 7 75,000 8 
per cent. Deb. Stk., Red., Prov. Oorts. all pd. 190 
British o or; Electric Railway Oo., Ord. Def. ........ in 
. b. Ebb 10 
Soe t. Deba. Nos. 1-6,850, ot £40 each 40 
per cent. Vancouver Power Deb. ............ 
British Blectric 5 on a 180,000 Men 10 


1 11111111111 t 


: 111 


96-100 


jn 15,16 1148 


i 11 
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Amount 


Name, paid, Last price. 
& £ 
Buenos Ayres and Balgran Tram. 6 33-35 
4% per- ont. Om. Pf., I- 40, 000 B 6 9/16-5 13/16 
— ' B’ 6 percent, Om, FI., 1-27,500 .. ne as as as a O . 84-64 
5 percent. Dab. Stock, Re. 100 — 107-109 
Prov. Oort., all paid ee ee ec ee as oeeoe sete 560 09.0 9.0 OW 00 e 103-106 
Buenos Ayres Bieotris Trams., Ld., 5 pe Deb. Stk., Red. 100 .. 97.9 
Calcutta Tram ways, Limited, 1. 102, 263 6 .. l- 
44 per cent. lst Deb. Stock, Red, ................ 100 .. 107-109 
Uape Miecoric Team ways Nos. 1-480, 000 20 6 „ 08 08 08 9.8 „„ 1 a 14-14 
Jivoy ot Biemingham Tramways, 6 per cent. Cum. Pref. .. 8 < EA 
— Í per cent. 1st Mortgage Deb., 1-8, 000 (1917). 100 “lua 
Jəlomvo Giectric Tramways and Lighting, Sper cent. 1s 
Morogage Debenture Stock, Red. 100 101-108 
O Dek Glectric Tramwayeand Lightin 8 Co. Ordinary 10 10 
— ö por ont. Oam, Pref, =s as © as «n œn «5 OO "à an as as 1 e 1 -18 
— 4 per cent. Debentures 2 100 . 101-102 
Davita United Tramways (1896), Ord., Nos. 1.60. 000 10 — 184-144 
— |) percent. Prof., Nos, within 1-80, 000 10 — 156108 
— | R per cent. Mort. Debe., 1-5,000, Red.. 100 _ 97 
I apectal senate Ordinary ccc. all. 18-19 
——— ! per cent. Oum, Fre. 411 14-144 


[ils ot oanet Blectric jonah ono and Lighting, 5 per c ae 
9 


0 im, Peot., Nos. eee 


— — 4 per cent, De 


— B Sterling 4 


New Genaral Traction, 6 per cent. C 
54,00 4,00 dts 


t - 824 
6 9 ee meo mo e » 
oa 99.1 
on 101-103 
ee 9/32 -11/32 
000 eee. 99906 1 eo 1-1 1/16 
esse esoe „„ 06 66% 666 „„ „%% 0 100 es 105-107 
Rar cent; 30-yr. Cons. 
001-8.000............ 000 .. 106-110 
(Mort.) Deb. , 
per cent. Deb., 1922, 601-2,000 ........ 100 .. 103-105 
um. Pref.,1-10,000 and "T 


Name, “paid. Last = 

Oldham, Ashton, and Hyde, Tramway. Ordinary = . 10 12 

Perth Siec. Tramways (W. A.) 6 per cent. 1 Mrb. Deb, Sk. 100 œ 105-1 

Potteries Bleotric Traction, Ordinary 20, 001-40, 00 . 10 994 

6 per cent. Cum. Pref., 1-0, 000 10 94-98 
4j per cent, Debenture Stook m» a n asas aœ a 100 ~ 101-104 xd 
South Lancashire Hlecéric Traction and Power Company . 
£101,132 6 per cent, Preference m ææ annnm l ^ 
— 3557, 170 44 percent. Debenture Stock... 100 p. 6. 100 po. 
Electric Railways.— 

Central London, Ordinary a e» ww as es ww a ww w an an 100 91-95 
— 1b. o. Deb, Stock (Prov. Soript Certs., fully paid)..100 . 110.112 

City and South London, Consolidated Ordinary . . 100 — — 40-4 
— 1 per cent. Debenture Stobok 2221 = 107-109 
— 95 99 ry) i es Cw» ue as as ov as @ as «> as 00 = 118-121 
— 3 oe '01 eo as ev (ub a as «o «D ap OD 100 ee 115-118 
— "UV Cu» e$ ot ao mo me aw QD mo ns C as € qe = 
— per cent. Mortgage Debentures, Red.,1-1,700.. — .. 99-101 

Underground Electrio ways of London, 6 per cent. 

fit-Shart Secured Notes — 101-102 
Telephones.— 

National Telephone, Preferred LLL LL 100 . 100.10 
—— ô per cent. Oum. First Fre — 124-133 
—— 6 per cent. Cum. Second Pre. 10 1 -124 
—— 6 per cent. Nou. Oum. Third Prei. 5S . 8-58 
—— 54 per cent, Deb. Stock, Rd. 1 100-102 
—— 4 per cent, Deb. Stock, Red... 100 . 10-106 
——— 4 per cent. Prov. Cort...........ccccaccccccvcece — — 034-1 

Oriental Telephone «nd Blectric Company .—..— — e 12-11 Kd 
— 6 per cent, Cum. Prei eee eee eene I-14 rd 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


— U— 


Miles of 
Traffic Returns for Increase or Accounts for past year. 
week decrease, 3 g T Cost 
Cine. | zea R per 
| Current | Total | Passengers| Oar miles | Pas- R Mile of mile 
n 1906. | 1904. | Week. year. 1904. | 1903. | Ending receipts| carried, run,  |s'nger mile. track. 
| OS ERE - | £ | | £ 0.4 d. £ d. 
Aberdeen Corporation........|May 20 1,258 | 1,318 | — 59 + 5.4161] 194 | 195 May 31 37,931 9,099,715 794,641 /0:98 | 13°02; 1,970 | 634 
Ayr Corporation „ 20 226 248 | - 12 — | 8 8 ^ 15 14,160 $,801,586 $36,049 (1°03 10˙11 1,770 | 60 
Barking Corporation.......... — — — — — 133 — — — - — — — — — 
Birkennead Corporation......| ,, 21 1,008 | 1,051 — 48) — 80 | 25°53) 233 | March 31| 56,073 | 11,327,932 1,519,701 |1:158| 9:98| 2, 3855 62 
Birmingham Corporation ....| ,, 20| $13 265l |+ 82 — |= |= ae A a € — ae a: um 
Birmingham Tramways Co. .. - — — — | — 61 64 = a — = P — San mi 
Blackburn Corporation ......| „ 17 822 925 |. 63| + 333 | 24 | 23 | ,, 25| 45,374 | 7,742,692 | 951,484 — 11088] — 4:59 
3lackpool Corporation 5. 28 625 912 | + 115 + 445 | 17) 173 „ 51/211,168 6,169,121 784,445 | 1°52 |108 — — 
Blackpool-Fleetwood Trams. „ 3) 385 334 | + 49| + 121 | 164| 16 Dec.31| 32,021 | 2,258,984 600,757 | 3°34 12˙75 2,001 | 708 
Bolton Corporation .......... „ 21) 1,902 | 1,752 | + 150| + 650 | 38 | 38 | March?1, 94,161 | 19,895,496 | 2,188,030 | 1°14 10-32 5,766 | 588 
Bournemouth Corporation....| „ 17| 1,034 | 988 |+ 55 — 116 |1015| 104 — ^om — din — — i" i: 
Bradford Corporation ........ „ 15| 4,260 | 4,055 | + 205 77 31 ond IN =a -— jas = ms 24 
Brighton Corporation ........ 2. 4 938 910 | + 28 + 6,852 9 74 „ 311 — 10,432,508 | 1,031,928 100 1010 — - 
Bristol Tramways Company. „ 19| 4,872 | 5,105 | — 233 —  |.914| 513 Dec. 319 253,150 44,391,439 | 6,035,528 — — — — 
F e la T 295 "m I+ 81 — 1050 10 — ie a — Ks — — — — 
Burton Corporation „ẽ 21 07 337 | ~ 30 a 8 — March 317 1 5 : X : 
Cardiff Corporation .......... „ 20 1,948 | 1,997 |— 49 - c NA ! 1,674 8,966,154 282,378 10 994 1,570 797 
Carlisle Tramways Company. „ 20 188 4531: H 8| — — Dec. 319 9,987 2,805,277 334,393 — 7'17 — * 
Central London Railway......| „ 20 6,715 | 6,549 + 166| + 1,9304| 6 6 „ 51,562,471 | 44,955,988 1, 292,744 | 1°87 | 64°87 58,229 | 35-60 
Jity & South London Railway; „ 21 2,485 | 24,655 — 170| — 3,146h| 64 63 „ 91/165,003a| 19,069,519a — — — — — 
Colchester Corporation ......| „ 17 176 n |e s um 7 n D url ES iet = a Es = = 
Jork E. T. and L. Company. „ 11 505 252 +4 55 — — | — „ 351g) 26,657 | 6,353,823 | 919,676 |100 | 695| — 5-9 
Darwen Corporation.......... " 1% eM 200 | — 25 + 40 | 7:23) 7.25 March 319 12,341 | 2,560,755 254,279 |1:25 |11:65| 1,707 | 9-36 
Dover Corporation ..........| ,, 15 198 195 T 3 = 4$ | 44 +» .91| 11,255 | 2,871,332 280,901 |093 | 963] 2,505 | — 
"act EL i . H 1-1 Y T a - ^| 7 | 6à| Dec. 519 6,294 | 388,905 | 107,169 |3-88 |14:09| 832 | 739 
ublin U. T., electric cars. „ 32 4,06: - | 
Dublin 8. District, Electric ..| „ 19 1,568 920 | + 448 | = 47 46 „ 519 154,648 -- 5,429,556 u— Sed "-- 
Duadee City Tramways ......| „ 17) 879 880 |- 1 — $8.| 22 May 15 35,874 | 9,084,522 | 752,814 0˙93 |11:276| 1,630 | — 
Bass Ham Corporation „ 20) 85 771 | + 4 252 |1077 | 1075 March 31| 34,312 | 12,950,259 807,002 (65 10˙2 — * 
Glasgow Corporation „ 20 16,96 | 14,855 1,297 440, 239% 143 | 123 May 319 656,572 | 177,179,549 14, 008,750 | 0°88 1125 | 5,489 5 7-40d 
Gloucester dee e T i» d x ae yr p | zw » E = Aie He ids vo = T Y i; 
Halifax Corporation... ........ „ SE] $9] $04 |-- + 627 501 | March31,| 68,289 | 16,322,054 | 1,387,885 | 1°00 | 11°79] 2,060 : 
Huddersfield Corporation . . ., 20| 1,548 | 1,257 |+ 8l| + 470 35 | 85 „, 31) 65,545 | 11,899,287 | 1,922,000 |12 321 1.875 Ag 
Hull Corporation, | PARTA eee 20 2,019 2,095 - (6 — 25 19 „ 31 87,707 | 21,065,999 2,218,696 1:00 9°49 5,004 50 
Ilford Corporation . | April29 546 446 | + 100 — 105 — — — T — — i — win 
Ilkeston Corporation ........ May 17 124 13 — 14 — — | = — Ji x S E p- J ME" 
Kirkcaldy Corporation ......| ,, 17 222 216 | + 8 — — — - — — Je 2 2 2 
Leeds Corporation.. . . ,, 0 5,678 | 5,579 |+ 93 + 1,921 | 89 313 „ 25/280,562 | 60,739,234 | 6,215,798 |1:10 10·94 3,407 | — 
Leicester Corporation ........|Aprilz2| 1,961 — — — 7i um ^ DA i 9 UPS Eis ES p 
Liverpool Corporation... . May 15 10 bis 9,976 + 542 + 8,050, 103 103 | Dec. slg 551,484 |113,057,234 |11,734,838 | 1°11 | 10-73| 5,160 | 638 
verpool Overhea afiway..| „ 066 6 — — 1,382 6: * June 30 79,252 10, 986, e a : . 
London County Council......| „, 13| 14,252 | 10,588 | 43,664 | 1.15,523 464 | 40 ee 0,466,726 86,1854 | 1 82 19:30a 6,110 —« 
Lowestoft Corporation ...... — — — | - | — — — = = — = n x m eh 
Maidstone Corporation ...... 18 125 c E ME — = sn 2 E Le — ** * 
Manchester Corporation „ 13 12,380 | 11,355 | +1,025 = TG ex ate N c ER. c e — 2 
Nelson Corporation .......... , an 131 | „107 |} + 24) + 101 22 — | March 31| 5,200 1,420,759 171,132 | 83 647 — r 
Newcastle-on-Tyne Corptn...| „„ 20| 3,572 | 3,640 |-  68| -- 45 | 384 „ @9/185,027 | 39,715,120 | 4,059,907 | 1:1 | 10°94] 4,111b 
Newport (Mon.) Corporation. — — — | - | — 15 Bos ay oe ari = ths a — 
Oldham Corporation ....... x AI X 558 1 106 | + 482 + 5,018 34} sn ES 2 = - eB | — E 
Portsmouth Corporation......| ,, 20| 1,771 | 1,730 |+ 40 — 29 | 29 „51 91,448 | 18,204,426 | 1,828,195 | 1316 |12::9| — 
Reading Corporation ,, 11 622 868 + 54 ia = — —-— | — — — —|- — . 
Bochane vA cene esta [ADEE m - b 1 + 1,811 | 4) | 44 519 5,416 925,281 | 127,456 | 1:38 10.27 — | 7:68 
Rotherham Corporation .. .... May 94 5 * = = „ 310 29,968 814, , ; A 
Salford Corporation ..........| , 22 4,115 | 4,082 |+ 3| + 940 — * MEC T a NS nea 3 v 9 2,347 OCS 
Scarborough TramwaysCo....| , 20 87 — x NET 721 — —[ 9 Si = zx Im = voi 
Sheffield Corporation ........| ,, 2 4,677 | 4,679 |+ 48) + 671 | 34| — „ 25% 216,509 | 56,812,049 | 4,926,083 | 0-904 10-428 7,510 | 7'0 
Soufhempton Corporation . „ 17 914 en „ 51 35,874 | 9,084,522 752,814 |0946 11'436| 5,760 | — 
Southend-on-SeaCorporation..| „ 17 314 307 | + 7 + 179 5E d — 24 = * ed * de * 2 
Stockport Corporation ......| , 19| _ 687 587 |+ 100 + 282 14] — T " | ie M = T 
Sunderland Corporation...) , 21 1,157 | 1,260 — 103 - 19:54 18°48)  ,, 31| 62,506 | 14,848,958 | 1,933.463 |1:01 |1046) — 60e 
Swindon Ce portion VER ESQ 2 | de pa | a de 358 m — | — — = | = = e = om 
Wallasey U. D. C00... * 2 748 82 ＋ € 558 |105 | 10:5 a Bu BS | 8 . . ‘ 
Warrington Corporation... „„ 18 332 %03 |+ 29 + 146 74 | 3 — 8 2385 . " ost 2 = 
West Ham Corporation ......| „ 18 | 1,994 788 | + 806 4. 4.527 862| — |o] — = = = Me 
Wolverhampton Corporation. .| „ 17 154 | 542 | + 212 — 74 2 510 20,878 4,263,066 | 417,335 — [13:006 — Mx 
i i | | | | 
* Includes maintenance of ent way and on of profite to the tram companies for term expired lease. Train 
Per mile of single teack. e Include rall and tram. 4 Including d f. includit, 1 N 


Only eight montha—expenditure includes large special 


Including one section of 
items incidental to starting new departm 


o 1905,  À Haf- year figures. 
ent, 
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NOTES. 


The Electrical Contractors’ Association.— The 
annual dinner of this association will be held in the 
King’s Hall of the Holborn Restaurant on Tuesday, the 
27th inst., at 6.50. 


Wireless Telegraphy.—It is reported that the Post- 
master-General, the Minister of Defence, and Vice-Admiral 
Sir Arthur Fanshawe, commander-in-chief on the Australia 
Station, are considering an extensive scheme for installing 
a wireless telegraphy system to connect Australis, New 
Zealand, and the outlying islands. 


Canada's Telephone System.—One of the chief 
witnesses before the Canadian Telephone Committee last 
week was Mr. H. Laws Webb, who declared that the 
Government ownership of telephones was proving a failure, 
while the Glasgow municipal system was partly obsolete. 
Mr. Webb's statements are reported to have made a con- 
siderable impression upon the committee. 


The Students’ Section.—The students held twelve 
meetings during the past session, and visits were paid to a 
like number of works. A party of students paid a visit to 
Leeds last montb, when they inspected a number of im. 
portant works. The first annual dinner, which was held at 
the Holborn Restaurant, proved a decided success. The 
committee desire to express their satisfaction at the results 
of the past session's work, and trust that the high standard 
will be maintained. 


Rugby Engineering Society.—This society paid a 
visit to the generating station of tbe London Underground 
Electric Railways Company at Lots- road, Chelsea, on 
Saturday, the 20th ult. Seventy-five of the members availed 
themselves of the opportunity granted through the courtesy 
of Mr. J. R. Chapman, general manager, of inspecting this 
extensive station. The whole of the station was thrown 
open for inspection, and the party were allowed access to 
practically all parte of the station. 


The Institution. —At the Society of Arts last week a 
large company of the Institution assembled to hear Messrs. 
W. Duddell’s and J. E. Taylors paper on Wireless 
Telegraphy Measurements.” Mr. Daddell’s delivery of 
the paper was punctuated by frequent and enthusiastic 
applause. In the brief discussion which followed, Mr. 
Gavey paid a tribute to the value of the authors’ researches 
into the measurements of wireless currente, and this was 
echoed by Captain Jackson, R. N, who has had extensive 
experience of wireless telegraphy in the Navy. Dr. 
Sumpner was also congratulatory. 


The Pacific Cable Conference —From reports in 
the daily Press it appears likely that this conference, 
which has several times been postponed owing to the 
difficulty of assembling all the delegates at the same time, 
will really arrive at fruition in the course of the present 
month. The first of the sittings, which are to be held at the 
Colonial Office, is announced for the 21st inst. The 
Australian Commonwealth will be represented by Lord 
Jersey, New Zealand by Sir Sandford Fleming, Canada 
by Sir William Mulock (Postmaster General of the 
Dominion), who is expected to sail for England 
to-morrow, and Great Britain by the Secretary of State 
for the Colonies. 


Patents.— Attention is called by Mr. C. Crossley, of 9, 
Zenobia-mansions, W., to a measure now before Parliament 
which our correspondent considers will prevent inventors 
from availing themselves of expert enginesring or similar 
assistance in preparing their applications, thus forcing them 
to obtain this assistance through patent agents at additional 


expense. Mr. Crossley refers to the attempt to pass a 
similar Bill by the Chartered Institute of Patent Agents 
some few years ago. This Bill was withdrawn after it had 
been considered by a committee, who stated in decisive 
terms their opinion that an inventor should not be com- 
pelled to employ any particular class of agent or any agent 
at all, and that it would be most undesirable to create a 
monopoly in such matters. The matter is one of great 
importance, but our correspondent appears to be under 
some little misapprehension, as the general tenour of the 
Bill is designed to facilitate rather than to obstruct applica- 
tions for patents. 

The Metric System in Australia.—It is reported 
from Australia that one of the Bills to be introduced in the 
coming session of the Commonwealth Parliament will have 
reference to an important phase of economics. It relates, 
in fact, to the metric system. The Bill is expected to 
follow the lines of that recently passed by the New Zealand 
Parliament, under which a proclamation may at any time 
be issued, giving effect to the metric system throughout the 
country from the beginning of next year. The measure 
has for some time been under the consideration of the 
Minister of Commerce. The powers to be contained in the 
measure have not yet exactly been defined. The system is 
for a time to be permissive, but power is reserved to give 
it compulsory effect after a day fixed by the Governor: 
General in Council. At one time in the Federal Parliament 
there was a suggestion that the metric system of weights 
and measures and decimal system of coinage should be 
introduced concurrently. This has, however, not been 
found to be practicable. 


The London Power Bills.—As mentioned in our 
last issue, clauses were inserted ia both the Administrative 
County of London and District Power Bill and in the Bill 
extending the powers of the Metropolitan Electric Supply 
Company in order to protect the Metropolitan Water 
Board. The clause as approved provides that the com- 
panies in question shall compensate the Water Board for 
any injary or damage to water-pipes or other metallic pipe 
structures or substances of the Board which shall prove to 
bave been caused by fasion or electrolytic action by 
currents generated by the companies. It will be seen that 
under tbis clause damage has to be proved, and as the com- 
panies in question are most likely to employ three-phase 
currents, electrolytic action is not so liable to result from 
leakage. It still leaves open, however, the difficult question 
of proving how much corrosion on a given pipe may be 
due to the ordinary electrolytic action which takes place 
in all buried pipes and how much is due to leakage 
currents. 

Canadian Electrical Association.—This institution 
will hold its annual convention in Montreal on the 21st, 
22ad, and 23rd inst., the arrangements for which are 
rapidly approaching completion. The following is a pre 
liminary list of papers: Transformers, by Mr. R. T 
MacKeen, Canadian General Electric Company, Toronto ; 
“ Operation of Transformers at Varying Frequencies and 
Voltages,” by Mr. Sammett, Montreal Light, Heat, and 
Power Company; ‘Induction Motors,” by Mr. Burson, 
Allis Chalmers-Ballock Company, Montreal; Economy of 
Isolated Plants,” by Mr. T. L. Aitken, consulting electrical 
engineer, Toronto; “Carrying Capacity of Enclosed Con- 
ductors,” by Prof. R. B. Owens, McGill University. The 
question-box, under the able direction of Mr. A. A. Dion, 
of Ottawa, is expected to prove a feature of great value. 
A trip to the Shawinigan Falls is also under consideration, 
and the laboratories of McGill University will be open to 
inspection by the delegates during the convention. The 
social side will also come in for due attention. 
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Eleotricity in Cotten Mills.—At a recent meeting of 
the New England Cotton Manufacturers’ Association Mr. 
Sydney B. Paine contributed & paper giving the result of a 
test of a cotton mill equipped with electric power. The 
author had compiled a detailed record of 128 different 
textile companies which together use some 90,000 h.p. of 
electrical energy, and it is estimated on a conservative basis 
that some 175 textile mills in the States are using elec- 
trically about 140,000 h.p. The late United States census 
report shows that 22 mills are driven entirely by current 
. generated by outside companies, while a similar number 
purchase 5,586 h.p. to supplement the power generated 
upon the premises. The paper gave charts from a recording 
wattmeter taken from a 200-h.p. motor operating 52 frames 
aggregating 11,648 spindles. The spindle speed was about 
900 revolutions per minute. Eleven records were obtained, 
with variations in the conditions, including the temperature 
and humidity. The average load was in the neighbourhood 
of 150 h. p., the smallest being 148:5 h. p. and the largest 
157 h.p. In the latter case the maximum output of the 
motor was 190 h. p., the minimum output of the motor 
144 h.p., the ratio of average to maximum load 827 per 
cent., and the ratio to the motor rating 78:5 per cent. The 
average load throughout the test was about 10 h.p. per 
frame. 

Pneumatic Tube Dispatch. — The favourable 
evidence given last week by a number of eminent engi- 
neers on bebalf of this measure was supplemented by the 
views of other distinguished witnesses. Mr.C. A. Brereton 
stated that he had visited America in order to satisfy 
himself as to its working, and was struck by its extreme 
_ simplicity. There would be no difficulty in installing the 
system in London. In cross-examination, the witness 
admitted that in times of emergency and pressure of 
business it might be necessary to send parcels tbrough the 
tubes by a circuitous route owing to the main tubes 
being fully occupied. Prof. Carus Wilson considered 
that as the telephone came to be more generally used 
in London it would entirely alter the aspect of 
parcel delivery. In his opinion the more extended use 
of the telephone would inevitably lead to a demand for 
quicker delivery of goods. The electrification of railways 
would lead to the abandonment of parcel delivery by the 
railways. With the increased knowledge of pneumatics 
that had been acquired in recent years the essential features 
of success in a pneumatic delivery system were accurately 
known, and the Batcheller system possessed those features. 
Despite this general consensus of opinion, the committee 
came to the conclusion that the promoters had not proved 
the preamble of the Bill, and rejected same without calling 
upon the opposition to state their case. 


The Electrical Engineers R.E.V.—An exhibition 
was given by thecorps at headquarters last Saturday, when 
the engines, dynamos, and searchlights were seen in opera- 
tion under the ‘supervision of Captain Edgcumbe. There 
are three dynamos of 80 volts, 150 amperes, exact dupli- 
cates of those installed at all British forts for searchlight 
purposes. Two are driven by oil-engines. The third is 
operated by a steam-engine, which, though this form of 
prime mover is practically obsolete for such work, is retained 
for instructional purposes. Great interest and attention was 
shown by the membersof the corps inthe performance of their 
functions. A portable oil-engine and dynamo used in the 
South African campaign was also on show. After witness- 
ing the searchlight in the emplacement, our representative 
was conducted to an upper chamber, divided into two 
compartments, which are being prepared on the plan of 
a regular fort for searchlight practice, as the view afforded 
by the lower floor is decidedly circumscribed by the 


surrounding walls. Another feature on show was the 
trophy awarded by Prof. B. Hopkinson, son of the founder 
of the corps, for efficiency in technical work. For this test 
the engines were taken to pieces and put out of order, and 
the competitors had to see who could rectify matters in the 
quickest time, D company proving successful, The corps, 
it may be remarked, is participating in the Military Tourna- 
ment at the Agricultural Hall. The various attractions 
having been inspected by the goodly company assembled, 
an adjournment was made for tea, after which harmony 
reigned. 

The Telephone Transfer.—The Select Committee 
appointed by the House of Commons commenced its 
sittings on Tuesday, the firat witness being Sir Robert 
Hunter, solicitor to the Post Office. Sir Robert stated 
that if an agreement between the Post Office and the 
company were not consummated at the end of 1911 the 
company would be unable to work its system, and unless 
something were done telephone busiaess would come to a 
standstill. The witness stated that the objection to the 
Postmaster-General constructing an alternative syatem in 
lieu of acquiring the company's, was that it would take at 
least six or seven years to put down a plant equal to that of 
the company. Sir Robert Hunter explained at length the 
details of the terms of purchase by the Postmaster-General 
of the company’s system. The price to be paid was to be 
what it would cost the Postmaster-General to put up the 
same plant, subject to reduction for depreciation and subject 
to the right of objection to certain things which were not 
suitable for his purpose. Sir Robert stated that the advan- 
tages of the agreement were that it provided for the con- 
tinuance of the company in the meantime; it gave the 
Postmaster-General a plant at the price which he would have 
to pay if he constructed it himself (subject to depreciation) ; 
and it gave guarantees for the maintenance of the service with 
the National Telephone Company in the intervening time. 
In reply to a question, the witness agreed that the effect of 
the competition in telephones in London had been that the 
increase in the company’s system was equal to the total 
business of the Post Office system. | 


The American Engineering Club.—The architects 
of the United Engineering Building for the various American 
societies have filed plans with the superintendent of build- 
ings giving some of the details of the 15-storey structure, 
to cost £200,000, presented by Mr. Andrew Carnegie. It 
is to be erected in West Thirty-ninth-street, and imme- 
diately adjoining it in the rear will be the 13-storey club- 
house of the Engineers Club, which is also part of Mr. 
Carnogie’s gift to American engineers. The Thirty-ninth- 
street building will be a fireproof edifice, 212{t. high, with 
a frontage of 115ft. and a depth of 88 9ft. It is to be in 
the style of the French Renaissance, and light will be 
admitted through five rows of tall decorated windowr, 
panelled in bronze. The entrance will be adorned with 
fine doors of decorated bronze, and will be flanked by 
columns supporting bronze candelabra. Three ornamental 
baleonied doorways, with bronzs doors, built just above 
the entrance cornice, will be flanked by statuary, and the 
roof cornice and its frieze will be supported by a series of 
engaged columns and pilasters rising from the thirteenth 
storey. The facade is to be of granite and limestone 
trimmed with terra-cotta. The main floor of the building 
is to have a main central entrance hall, and opening off it 
at the corners will be the general administration office, the 
smoking-room, reception-room, and a writing-room. The 
third and fourth storeys will contain an auditorium, with 
a balcony having spacious promenades on the north and 
south. The fifth floor will be fitted with smaller assembly 
halls, and the sixth floor will contain a series of lecture- 


rooms. The seventh to eleventh floors will be devoted to 
offices for the reapective societies. The library will occupy 
the thirteenth and fourteenth floors. It will be remem- 
. bered that the American Institution of Civil Engineers 
decided not to identify tbemselves with the scheme, but 
with this exception the movement has received the co-opera- 
. tion of all the important organisations. 

The Embankment Scheme.—The London County 
Council have made more progress with their scheme for 
. earrying the trams over Blackfriars Bridge than they were 
. able to achieve at their former attempts, though the Bill 
has other stages to pass through yet before it becomes 
converted into an Act. Moreover, the House of Commons 
. committee, in finding the preamble proven, have made 
. certain stipulations, one of which at least is of a decidedly 
onerous character. The committee came to the conclusion 
that the widening of Blackfriars Bridge was “imperative.” 
Sir Ralph Littler remiaded the chairman that the 
Council have no powers for this purpose, but the latter 
. replied that he well appreciated the position, and that 
the committee would take care to see they did not 
do anything which was ultra vires, Whatever be the 
character of the widening it is pretty certain to entail 
a pretty substantial outlay, and it is even possible that it 
may result in again postponing the scheme. A protective 
clause will be inserted in favour of the Metropolitan Railway 
Company, who contended that the continuous traffic would 
endanger the brickwork of their tunnel. The committee 
do not appear to have attached much importance to the 
contention that the embankment is not sufficiently well 
constructed for tramway traffic, and the usual bogey put 
forward by the æsthetes failed to move them. If the 
extension does materialise, it will at least afford an oppor- 
tunity of judging whether the various objections were 
ill-founded. Oa Wednesday the committee again met to 
settle the form of the clause in regard to the wideniog of 
Blackfriars Bridge. Mr. Erskine Pollock, K.C., on behalf 
of the Council, submitted a clause providing for the post- 
ponement of the tramway line for six months, daring which 
time the Corporation and the Council should be at liberty 
to negotiate terms for the widening. If the Corporation 
failed to give notice of their requirement, or to contribute 
substantially towards the cost, the clause provided that the 
Council might construct the tramway over the existing 
bridge. After considering the matter, the committee inti- 
mated that the widening of the bridge must be a condition 
precedent to the approval of the Bill, and the matter would 
stand adjourned for a month to give tbe Council and the 
Corporation an opportunity of arranging terms. 


Self-Exciting Alternating-Current Generator.— 
Two patents have been issued in the United States to 
Mr. E. F. W. Alexanderson relating to alternating.current 
generators of the type in which the current for field 
excitation is obtained from the armature and rectified by 
means of a commutator. A description of same appears in the 
Electrical World. On a two-part commutator, the segments 
of which are connected permanently to the terminals of the 
field coils, pairs of brushes are placed equal ia number to 
the number of phases of the machine. These brushes are 
subjected to E.M.F.’s derived from the secondaries of 
potential transformers. To render the exciting circuit 
practically non-iadactive and to compensate for varying 
power factors and values of the loads on the machine 
there are placed in series with the potential transformers 
non-inductive resistances, across which are connected the 
secondaries of series transformers. The series transformer 
serves to impress upon the terminals of the resistance 
connected in the exciting circuit a potential varying in 
magnitude and phase with the current in the main circuit. 
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A disadvantage found when this scheme is used in its 
simple form resides in the fact that the proper neutral 
E.M.F. points on the commutator, at which the brushes 
should be placed for sparkless operation, vary with the 
time phase of the exciting voltage, which changes with 
both the value and power factor of the load. The 
inventor has observed that the reaction of the armature 
eurrent on the field magnetism tends to balance this 
variation, since it shifts the time phase of the generated 
E M.F., and consequently of the exciting E.M.F. derived 
from the potential transformers, relatively to the mechanical 
position of the poles and of the commutator segments. 
In order to make the counterbalancing more effective, the 
inventor provides small auxiliary poles placed between the 
usual field poles so as to offer a low reluctance path for the 
armature flux at points between the poles produced by the 


it? 


field winding, as indicated in the accompanying illus- 
tration. 


The Value of Advertising. — A lecture upon 
publicity as an aid to industry was delivered at the 
annual dinner of the Manufacturers Advertising Club, 
Cleveland, U.S A., by Mr. Arthur Warren (manager of the 
Allis-Cbalmers Compsny's advertising department), who 
recently created a considerable stir across the Atlantic 
by his candid remarks upon technical and commercial 
journalism, to which we referred in our issue of March 24. 
The Cleveland Manufacturers’ Advertising Club, which 
was established a year and a half ago, is the only organisa- 
tion of its kind in the States, but it appears likely that its 
lead will be followed before long. Mr. Warren remarked 
that a department of publicity is à trade scout. It goes 
out in advance, a long way in advance, of the army 
of salesmen, and stirs up the possibilities of business. 
Publicity brings business. Manufacturers who do not buy 
publicity as liberally as they buy other selling facilities 
will some day have to take their places at the rear of the 
procession. The manufacturer who does not provide a 
publicity department of his own, small or large, and push 
it and develop it as he does any other branch of his 
business, is neglecting a great and profitable opportunity. 
"Everybody, once in a while, is curious," he proceeded, 
"regarding ‘follow-up systems. I am trying to invent 
one. It is not perfect, but it has its good points. I have 
never known a perfect system, whether of ' following-up ' 
or of anything else. No system, whether it be of business, 
of government, or philosophy, is better than the men who 
work it. Most ‘follow-up systems’ are too complicated : 
they entail too much clerical labour. A ‘follow-up system 
that produces results without complexity is a good trade- 
getter. But it must be adapted to the special needs of a 
business. The reason so many systems break down is 
because they are imitations of what other people do. No 
system is effective without brains behind it. You must 
not only ‘follow up’ your public, but you must follow up 
your system.’” Further advice of the leoturer's was: 
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“Don’t take a narrow view of publicity. Don't swamp 
productive work with clerical work. A general in command 
cannot fire the guns, cannot count the ammunition used in 
battle, and cannot tabulate the list of slain and of 
wounded—on the other side, Advertising, whether direct 
or indirect, must be done generously if it is to bring results. 
The chief thing is to let the world know who you are, where 
you are, and what you are doing; and you cannot do this 
on & large scale by stopping to take a census every time you 
fire a volley.“ Mr. Warren concluded: ‘I am a believer 
in direct advertising as well as in indirect; in the mailing 

list as well as in the best trade journals. Esch does what 
the other cannot do. Esch is essential.” 


Alternating-Current Generator with Polyphase 


Excitation. — An interesting form of self-exciting 


generator is comprised in a patent granted in the United 
States to Mr. M.C. A. Latour, of which a description 
appears in the Electrical World. The winding of each 
individual field coil is in six sections. The corresponding 
sections of all of the field coils are connected in series witb 
each other, so as to form six groups. These six groups 
are then placed in series in a closed circuit, the end of 
group No. 6 being connected to the beginning of group 
No. 1, a8 will be seen in the accompanying diagram. 


The six junction points between the are 


groups 
connected to a rectifying commutator containing six 
segments per pair of poles, interconnected in sets corre- 
sponding to the number of pairs of poles, as will also be 


seen in the accompanying illustration. Polyphase E M.F. 
is impressed upon the commutator by means of suitable 
transformers. The nzmber of turns in each group of coils 
is so selected that the resultant magnetomotive force of the 
currents in all of the groups due to the alternating E M.F.'s 
impressed upon the several groups will remain at al) times 
unidirectional and of & practically constant value. The 
inventor states that the successive groups should contain 
the number of turns represented by the followiog expres- 
sions: number of turns in first group = k sin a; number 


of turns in second group = * sin (s + 27) ; number of 


turns in third group = k sin (a + i ) „etc., k being a 


constant, a being any chosen angle, and n being the 
number of groups. 

Electric Lighting in New York.—During the 
recent investigation into the electric lighting service of 
New York some interesting features were brought to light 


at the instance of the New York Edison Company. The 


service from the series arc lighting systems had become 
less and less satisfactory, and during 1902-3-4 the city 
street lamps were gradaally changed over to the low- 
tension, direct-current, enclosed arc system. In 1903 and 
1904 the series arc lighting systems were operated at an 
actual loss, the cost of a city arc lamp of 2,000 cp. per 
year averaging £35, as against the price to the city of 
£30. In 1903, owing partly to the cost of effecting these 
changes, the cost of the low-tension enclosed arc lamps was 
£28, allowing only a small margin—less than 5 per cent.— 
of profit. In 1904 the conditions improved somewhat, but 
the margin above actual cost did not allow more than a 
reasonable profit considering the character of the business, 
In the meantime most of the old, unsightly wooden lamp- 
posts, prescribed by the old Board of Electrical Control for 
high-tension iamps, had been removed, and these were 
substituted by ornamental iron posts. In the case of the 
lamps in two large streets, the average cost of the service 
for the three years 1902.54 was £34 per lamp per year, 
The price charged the city for this service (£57) seems 
reasonable enough, allowing only a fair margin of profit. 
The price of arc lamps in the borough of tbe Bronx, of 
which there are over 1,100, was volantarily reduced in 
1902 from 1s. 104d. to 1s. 81. per lamp per night, and a 
number of lamps in particular localities in the borough of 
Manbattap, for which the city bad previously paid 2s. 1d. 
and 1s. 104d. per lamp per night were reduced at the same 
time to the uniform rate of 1s. 8d. per night. The history 
of the lighting rates in New York City for private 
consumers began with a maximum charge of 11d. a 
kilowatt-hour, without discounts other than those obtained 
through special contracts. After several years of this 
method of charge, the price was reduced to 10d. a 
kilowatt-hoar, with certain graduated discounts. For some 
time, however, the companies failed to offer adequate 
inducements to the long-hour consumer, but eventually 
they adopted a maximum charge of 10d. a kilowatt-hour 
during the first hour only of average use, thereafter making 
a reduetion, not because of the quantity used, but because 
of better average use, of 25 per cent. for the second hour 
of average use, 50 per cent. for the third and fourth hours, 
75 per cent. for all in excess of four hours. This was the 
retail rate upon the establishment of the New York Edison 
Company in 1901. Recognising the benefits, existing and 
prospective, that had accrued to the company from 
consolidation, this price was voluntarily reduced to a 
maximum of 74d. during the first hour as well as the 
second hour of average use, representing in its aggregate 
a reduction of some £200,000 annually upon the present 
revenues of the company. 


The Mercury Arc.—aAt tbe recent meeting of the 
American Electrochemical Society Dr. E. Weintraub pre- 
sented a paper detailing the results of his investigations 
into the nature of the conductivity of the metallic vapourr, 
as the result of which the author has devised a new method 
of starting an arc discharge in mercury vapour. According 
to the author’s conception, an arc discharge in metallic 
vapours is a discharge deriving its carriers at least in the 
immediate neighbourhood of the cathode from the material 
of that cathode. The application of a moderate E M.F. 
is of itself insufficient to start the process by which these 
carriers are formed out of the material of the cathode. 
The new fact discovered was that this formation of carriers 
(the “ionisation ” process) is started and the arc discharge 
made possible if a spark or a small arc is produced at the 
surface of the cathode. The operation is graphically 
described thus: The tube is represented in Fig.1. K isa 
cup filled with mercury. A and B are electrodes of graphite, 
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iron, or mercury. In the figure they are shown as mercury 
cups. The tube is exhausted by a Sprengel pump to the 
highest possible vacuum, and by some means, sach as 
heating from outside, or by the aro itself, the gases are 
driven off from the walle of the tube and the anode material. 
Two different sources of direct current are used, one applied 
to K and B, the other to K and A, in such a way that K 
is the negative pole of both. If, now, the little are, B K, 
is started by bringing the electrodes into contact, and 
separating them, the other arc, K A, starts instantaneously. 
If the connections are changed in such a way that K is 
the common positive pole of the two sources, the arc B K 
does not cause the starting of the are AK. The fundamental 
importance of the cathode in the process of starting an aro is 
illustrated by this experiment in a simple and striking way. 
In the tube shown in Fig. 1 the use of two different sources 
can be dispensed with, and the same source used with 
different resistances in the two branches. In Fig. 2, B is 
the cathode, D and A are both connected to the positive 
pole; r is a large resistance; r is a small resistance used for 
the purpose of regulating the current in the main are, B D. 


„ 


By slightly shaking the tube, the arc B A starte, whereupon 
the arc B D can then be opened and the auxiliary are dis- 
connected. For the practical use of this starting method, 
the operations of separating the electrodes B and A and 
discontinuing the auxiliary are the moment the main arc 
is started, must be performed automatically by the cutrent 
itself. One of the arrangements that have been devised is 
represented in Fig. 3. K L is an iron plunger, S a solenoid, 
and O a magnetic cut-out. The so:saoid, S, in pulling up 
the plunger, K L, produces the auxiliary arc. The current 
in the main arc flows through the magnetic cut-out, and 
automatically opens the circuit of the auxiliary arc. It 
will be seen that this method of starting an arc by con- 
tact through excitation of the cathode is similar to the old 
method, the only difference being that instead of having 
one arc instantaneously formed by another, there is a 
continuous growth, a short are producing a longer one. 
OF the devices used by the author epecial mention is made 
of two. In both of them the tube contains three electrodes, 
one of mercury, the others of graphite, iron, or mercury. 
The one electrode of mercury serves as the cathode, the 
two others serve ae anodes of the rectified arce. In the 
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first arrangement, represented in Fig. 4, a transformer is 
used, the ends of the secondary of which are connected to 
the two graphite anodes, A wire taken out from the 
middle of the secondary is connected to the cathode. One 
half-wave takes then in the arc the direction A K, the 
other the direction B K, and both are superposed in the 
same direction in the neutral wire of the transformer. The 
current derived is pulsating, and if the rectified voltage or 
current is low, usually a small direct-current arc, springing 
from the same cathode, is necessary to keep the cathode 
alive during the zsro point of the current. If a constant- 
current transformer is used, this direct-current arc can be 
dispensed with. In the second method the alternating 
voltage is directly applied to the two graphite electrodes, 
and two reactance coile are connected in the way shown in 
Fig. 5. The reactances store up energy, while the current 
flowing in them increases and discharges through the arc 
in such a direction as to keep the cathode, K, alive. In 
this case, as in that of the one previously described, a great 
number of modifications and combinations have been 
devised for both monophase and polyphase currents. 
Voltages up to 15,000 have been thus rectified, giving 
unidirectional E.M.F. as high as 6,000 to 7,000 volts. 
Starting from the hypothesis developed by a number of 
modern scientists, according to which the conduction in 
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metals is due mostly to the negative electrons, and from the 
postulate that the mechanism of conduction in different 
states of matter must have the same general characteristics, 
the author assumes that the mechanism of the conduction 
in the arc is similar to that in metals, and that an arc is, 
electrically considered, in the main a flow of negstive 
electrons directed from the cathode toward the anode. While 
in the metal the number of electrons is a given quantity 
and the conductivity accordingly constant, the number of 
electrons crossing the surface of the cathode and entering 
into the arc must be proportional to the current. Accord- 
ingly, the conductivity of the aro is proportional to tbe 
current. The process of starting an aro serves to initiate 
the process by which the electrons are driven out from the 
metal into the space. The starting is probably produced 
by purely electrical causes. If this process, by means of 
which tbe negative electrons are projected out of the 
metallic mass, is started, it goes on of itself so long as a 
sufficient amount of energy is applied. The disintegration 
of the cathode is a mechanical accompaniment of this 
electrical process. The light emitted by the arc is not due 
directly to the radiation of the electrons. These negative 
electrons are probably the same in all arcs, and the light 
emitted changes according to the molecular material through 
which these electrons move. We abstract the foregoing 
from the Electrical World of New York, 
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ELECTRICALLY-DRIVEN WINDING ENGINES. 


Englishmen are proverbially slow to adopt new methods, 
and in no home industry, perhaps, is this characteristic 
more marked than that of mining. It has been left to the 
Continent to do all the pioneering work in regard to 
improved winding engines, while over here many a machine 
is still called upon for service whose fabric would be deemed 
of interest by the antiquarian, and whose rightful place is, 
therefore, the museum. But the question of economical 
winding increases in importance with the depth and output 
of the mines worked, whence it follows that mine-owners 
wbo have hitherto been unprogressive will be compelled by 
necessity to seek improved methods in the future. And 
they will have Continental experience to guide them. In 
every case where electrical driving has been adopted, the 
cost of winding has been considerably reduced. We 
have it on the authority of Dr. Herzfeld that the 
amount of steam consumption per horse-power hour 
on mineral raised is in some cases as low as 
24lb. to 261b. The constant turning moment of an 
electric motor is more favourable to the life of the ropes 
than that of a steam-engine, where the torque varies from 
O to a maximum. It prevents dangerous waves in the 
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fore preferred to the former system. But this arrangement 
is an expensive one, and some mine-owners prefer cylindrical 
drums and balancing the weight of the rope by a tail- rope. 
Both of the latter methods are much used in this country. 
Some 20 odd years ago another system was developed on the 
Continent, known by the name of the Koepe wheel.“ 
which compares very favourably with those above mentioned. 
In this system a grooved pulley is fitted on the shaft of a 
winding engine, and around this the rope, to the ends of 
which the cages are attached, is passed, the load being 
lifted by the friction between the rope and the pulley 
only. The weight of the rope is in every case balanced 
by a tail-rope attached to the cages, forming an endless 
system. | 

In considering what system and what type of motor 
should be applied for winding plants, it is of importance to 
know whether an electric supply of one or other kind is 
already available, or whether a new power-house is to be 
laid down. If there be an existing supply of polyphase 
current, the periodicity will, of course, influence the choice. 
The use of spécial starting arrangements for the winding 
motor has also to come into consideration. This becomes 
the more necessary if the winding plant is to be connected 
up to public supply mains. One of the systems which has 
been successfully installed to meet the latter condition con- 
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Fie. 1. —Winding Plant at Preussen II." Pit. 


ropes, while it is well known in mining circles that the 
variations of torque in a steam-engine cause “ dancing,” 
and consequent overstrains. Another great advantage of 
electrical winding engines, and one of the reasons why the 
energy required is less than in steam plants, is that steam 
winding machinery reguires a very heavy drum to balance 
the varying torques. It is only necessary to mention the 
pu consequences of the heavy weight of the drum— 
viz, the high initial expenses, the large amouut of energy 
consumed during the acceleration period, and the extra- 
ordinary size of the driving engine, which possesses all 
the disadvantages of machines having a greater capacity 
than their average load. 

One of the firat essentials for economical winding is 
constancy of load at the generating station. For a long 
time past, therefore, the builders of winding engines have 
taken care to balance the varying weights of the wioding 
ropes, and several systems have been developed, the 
oldest of all being the bobbin system, which consists 
of two guides, between which the rope, generally flat, coils 
itself. This system, however, has not come into use in 
this country, on account, it is suggested, of the difficulty 
of obtaining the flat ropes—not a very adequate reason, it 
may be thought. An arrangement of conical drums for 
balancing the weights of the ropes, in which the gradient 
is so determined that the resulting turning moment due to 
the weights of the ropes, cages, and trains [a zero, is there- 


sists of a converter set working in combination with the 
winding motor. It is known, after its original inventor, as 
the Ilgner converter system, and is a combination of a 
flywheel and a polyphase or continuous-current motor 
driving a continuous-current generator, being so arranged . 
as to take an almost steady current from the supply 
network, although the actual supply of current to 
the winding motor will vary enormously. There are 
aleo other patent forms of control in use for the 
winding motore where the ordinary resistance control 
is inadvisable. These include systems with “buffer” 
batteries, counter-voltage control with balancing flywheels, 
Leonard control, etc., all of which have for their object the 
minimising of power losses in starting, stopping, and speed 
regulating, and the employment of less costly resistance 
apparatus, through which the main motor current need not 
pass. In the Leonard arrangement of plant, the generator 
used for supplying and starting the winding motor, as also 
the motor itself, are separately excited. The starting and 
speed of the winding motor, then, depends solely on the 
changing of the excitation in the continuoue-current gene- 
rator. This variation of the exciting current, which only 
amounts to a few per cent. of the main current, is effected 
by ordinary resistance regulation in a small controller 
operated by the driver, which is so arranged tbat any 
desired speed between zero and maximum can be obtained. 
By altering the direction of the exciting current the motor 
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can also be reversed. This form of control of the starting 
and speed regulation of the winding motor is also always 
used with the Ilgner aystem. 

We will now proceed to describe some typical installa- 
tions erected by the Allgemeine Elektricitits-Gesellschaft, 
Berlin, to whose representative on this side, the Electrical 
Company, Limited, 121-125, Charing Cross-road, London, 
W. C., we are indebted for the particulars here given. 


WINDING PLANT AT "PnEUSSEN II." Pir. 


The accompanying illustration (Fig. 1) is a view.of the 
winding plant at the “ Preussen II." pit of the Harpsner 
Bergbau ” Company’s coal mines near Dortmund, while the 
diagram (Fig. 2) explains in detail the -working of the 
plant and gear. This plant deals with an output of 100 
tons of coal per hour, mined from a depth of 2,310ft. 
The installation, suiting the requirements of the case, was 
designed on the three-phase. system with liquid resistance 
control for the winding motor. The generating plant con- 
sista of three three-phase revolving-field machines, each of 
550 kw. output, working at 2,100 volte, with a frequency 
of 25, and at 94 revolutions per minute, the armature 
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For inspection of the shaft and rope, etc, any desired 
speed, ranging down to about 20in. per second, can be 
easily obtained. The winding drum is direct coupled to an 
AEG. three-phase induction motor with slip-ringe. Tbe 
2,000-volt current is brought to the motor through 
insulated cables. From the diagram (Fig. 2) it will be 
seen that the current from the supply station goes through 
high-tension fuses to an emergency switch. Beyond the 
latter is arranged the reversing switch for altering the 
direction of rotation of the winding motor. This switch is 
actuated directly from the controlling lever, and the lever 
is set up for the driver in precisely the same way as in the 
case of a steam winding engine. In tbe mid position of tbe 
lever the current is switched off, and the motor electrically 
disconnected. By movement of the lever to left or right 
the current is sent through the stator of the motor for one 
or the other direction of rotation. The actual starting of 
the motor, as also its speed regulation, is controlled tbrough 
the rotor windings and by means of a patented arrangement 
of liquid starting and regulating resistances. 

Each of the three phases of the rotor is led to the resist- 
ance plates, which are insulated and suspended in the 
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frames being of the A. E. G. patented type, with tie- rods. 
To drive these generators, there are installed three twin 
compound engines of 800 h.p. per set. The winding plant 
(see Fig. 1) includes a Koepe pulley of 20ft. diameter, the 
winding rope being 1iin. diameter. Details of the winding 
are as follows: 


Coal lifted per journey .................. 2 tons 3cwt. 
Speed (for- co) , ͥeũ Mk.. 521ft. per second. 
Speed (for miners) ........................ 16ft. per second. 
The winding cycle for coal is: 

Starting 16 seconds 

Normal full speed ...... oT cu 

Slowing down  ......... 18 „ 78 seconds. 

Changing 17- -4 


Horse-power at starting, up to 1,580 h.p. Horse-power 
daring running, 650 b.p. 
Weight of cage, 3 tons l6cwt. | 
" tubs (4), 1 ton 8:wt.| Total weight, 


ʻi coal, 2 tons Act. 12 tons oct. 
ji rope, 4 tons 18cwt. 
, niana 2,1 0ft. 


Revolutions per minute of motor and Koepe pulley, 50. 


containing tank shown, with which is combined a reservoir 
below. Through both of the latter there is kept up a con- 
stant circulation of soda solution, and as soon.as.the regu- 
lating valves at the bottom of the upper. vessel are,shut the 
liquid begins to rise, and allows a passage. af current 
between the resistance plates, thus speeding up the motor. 


The higher the liquid rises and the greater thb. surface of . 
the plates covered, the smaller becomes the resistance in 


the rotor circuit, and therewith the speed of the motor 


advances towards its fall value, which occurs .when the . 


liquid has reached tbe overflow point. e | 
The actuation of the regulating valves is carried out from 
the same hand lever referred to above, which: controls the 
direction of rotation of the motor. After the, lever sets 
the stator switch back or forward for one or other direction 
of running, it can be moved through a certain are without 
the reversing switch being sffected. This intermediate path 
allows of the adjustment of the regulating valves to bring 
tho liquid re- istance to the correct height so as to run the 
motor at the required speed. Only when the lever reaches 
a point near the mid position is the stator reversing switch 
again actuated and the current interrupted. A special 
point of the arrangement is that the rise in speed of the 
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motor by deorease of the resistance is also controlled by the 
water supply of the pump feeding the resistance, so that 
the driver cannot possibly start faster than the arrangement 
of the water supply, made with due regard to the friction 
of the rope on the Koepe pulley, or the overload capacity of 
the plant, will allow. By this compulsory graded rise 
of the liquid and the progressive speed wbich it ensures, 
all shock or unsteady movements at starting are entirely 
avoided. 

In order to obtain an immediate start of the motor when 
the hand-lever is set out to its limit, the resistance plates 
are so arranged that they are always immersed to a certain 
depth in the liquid traversed by the current, so tbat on 
switching in the stator the necessary current to enable the 
motor to start traverses the rotor windings. All current- 
bearing parts of the plant are railed off from contact, but, at 
the same time, are fully visible for inspection. The braking 
arrangements are laid out on a plan similar to that obtaining 
with steam winding engines, but are yet safer. The Koepe 
pulley carries on either side a brake run of some 20ft. diameter, 
on which four brake blocks work. These can be thrown 


coupled to Korting gas-engines operated by furnace gas. 
A third generator set is used as a reserve. On account of 
the speed variations inseparable from gas-engine workin 
the generators have “damper” windings in order to obtain 
perfect parallel running. They are excited with current 
at 220 volts. The frequency of the supply is 50 periods 
per second. The weight of coal lifted per journey is 
1 ton 5owt. from a depth of 1,650ft. and with a maximum 
speed of 164ft. per second. The drums are each 12ft. 6in. 
diameter and 3ft. 7in. over-all width. The load is divided 
between two tubs, each weighing 7icwt. empty, and the 
weight of the cage empty is five tone, it being designed to 
eventually take much heavier loads, according as the mine 
is deepened. A lin. circular winding rope is used. 

The continuous-current shunt-wound winding motor 
(Fig. 3) is separately excited at constant voltage from the 
exciter, E (shown on the diagram, Fig. 4), and runs at 
150 revolutions per minute, with & normal output of 
250 h.p. during winding, and an output up to 400 h.p. 
during starting. It drives the winding drum in this plant 
by means of toothed-wheel gear with reduction ratio of 
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in through compressed-air gear by a hand-lever, and so 
serve as a brake when winding. The same brake is also 
thrown in, in case of overwinding, by the action of the 
depth-indicating gear sbown in the diagram (Fig. 2), and 
at the same moment the emergency switch opens, thus 
cutting off all current from the plant. In case of accidental 
interruption of the current due, for instance, to the blowing 
of a fuse in the main leads, an electromagnetic braking 
device is fitted which releases a weight and so actuates 
the connecting rod of tbe compressed-air brake and opens 
the emergency switch. For the further contingency that 
the pneumatic brake might refuse to act, a reserve braking 
device is provided in the form of a foot-lever, by depressing 
which the driver can also open the emergency switch. 


WINDING PLANT AT THE "DONNERSMARCKHUETTE" MINES 
AND STEELWORKS, ZABRZE, OBERSCHLESIEN, 


This plant (Fig. 5) is an illustration of the Ilgner system 
already referred to, with three-phase supply. Two 892-kw. 
three-phase machines in the power station generate current 
ab 1,500 volts pressure, the speed of the machines being 94 
revolutions per minute, These generators are direct 


1 to 6. The drum is fitted with brake blocks. Under 
normal working conditione the brake is actuated through 
compressed air by means of a hand-lever, but a drop-weight 
serves as a safety brake, and is actuated through the 
depth-indicating gear, or, in the case of the current being 
interrupted, by a magnetic brake, BM. The drop-weight 
is kept balanced by a compressed-air cylinder, but can also 
be released by hand. 

. The Ilgner converter plant includes a three-phase 
induction motor connected to the supply mains, giving at 
a theoretical speed of 500 revolutions per minute an output 
of 125 h.p. It will be noticed, therefore, that while the 
winding motor must work up to 400 h.p, the three-phase 
induction motor in this case is only of about one-third 
this output. The induction motor is coupled by means of 
a flexible coupling to a shaft carrying a cast-ateel flywheel, 
weighing 15 tons, with a diameter of 11ft. (maximum 
peripberal speed about 280ft. per second), and mounted on 
the same shaft is a compensated continuous-current gene- 
rator (Déri system) for an output of 72 kw. Beyond the 
left-hand outer bearing is an exciter set consisting of an 
8-kw. 220-volt compound-wound machine, which excites the 
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fields of the continuous-current generator and the winding 
motor. The starting and speed control of the winding motor 
is effected by means of the Leonard system, already referred 
to, by alteration of the excitation through the reversing 
and controlling switch, R C R, as shown on the diagram 
(Fig. 4). One of the special features of the switching 
arrangements in this system is that the controlling lever 
of the resistance, R C R, is so designed that for each 
position to which it can be put by the driver there is a 
definite fixed speed for the winding motor, no matter what 
the load may be which is being lifted or lowered. Also, 
the driver can electrically brake the winding motor either 
' quickiy or slowly by suitably adjusting the lever so as to 
make the winding motor run as generator, and so help to 
speed the fly wheel. 
. . The Ilgner converter works in the manner described 
below. The energy in the form of three-phase current 
from the network is brought to the induction motor 
; coupled to the flywheel and continuous-current generator. 
The latter, especially when the winding motor first begins 
: to run, must commutate a current many times greater than 
the normal full-load current, with almost no volts pressure 
:and with the brushes in neutral position. For this reason 


3-Phase Supply Mains. 
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its having given off some of its energy; in other words, it 
is made capable of again supporting the demands of the 
winding motor. The flywheel has the further advantage 
that it safeguards the plant against any breakdown due to 
a fuse in the station or circuits giving out, as it alone has 
sufficient energy stored in it to drive the generator, CCG, 
for a considerable time. The speed variations of the con- 
verter in this Installation lie between 490 and 422 revolu- 
tions per minute. | 

In order to produce these flywheel effects over the 
necessary range—that is, in order to ensure that the 
energy taken up by the three-phase motor from the network 
will not exceed a certain figure, carefully designed in each 
case with regard to the working conditions of the winding 
the liquid starting resistance, S S R, used for the induction 
motor is provided with an automatic “slip” regulation, 
depending in action on the current being taken from the 
mains. This works in such a manner that at the moment 
of starting of the winding machine—that is, at the moment 
when the tendency of the motor is to take a higher current 
than its normal current—resistance is automatically inserted 
in the rotor, and vice versá when releasing the load, during 
the slowing down and changing periods of the winding— 


Tro, 4.—Diagram sbowing arraugement of Electrical Winding Plant at the Donnersmarckhuette " Collferies. A, ammeter; A OS, automatic oil switch; 


AMC, automatic maximum cut-out ; 


M, magnetic brake connecting with compressed-air brake and depth-indicating gear; CT 


current traus- 


former; C C G, continuous-current generator (compensated Deri system); E. exciter; E F S, emergency field switch; F C, flexible coupling ; MES, 


main field switch ; QBS, quick-break switch; 


R, reversing and controlliag resistance ; 


R, slip“ regulator; S R T, slip“ regulator trans- 


former; 8 8 R, starting aud slip“ resistance; S C8, short-circuiting switch; S D R, spark discharge resistance; S Res, shunt resistance; Sh, 


shunt ; V, voltmeter; W M, winding motor. 


a so-called “compensated” continuous-current generator 
(Déri system) is used, and in this machine, by means of a 
special winding, any cross magnetic action of the armature 
is completely negatived, and perfectly sparkless working is 
attained for all loads and voltages. 

The converter serves two purposes ; firstly, it converts 
the high-tension three-phase current to continuous current ; 
and, secondly, its still more important function is to secure 
an almost complete avoidance of the otherwise heavy 
“peaks” of current on the supply mains, brought about 
through the starting of the winding plant, and to thus 
make the actual current demand on the supply works 
uniform, and also proportional to the load dealt with by 
the winding plant. This is effected by the arrangement 
that at the starting of the winding motor and during its 
acceleration period the extra demands of the winding 
motor are supplemented by the energy stored up in the 
flywheel which drives the generator, CCG, and assists 
the induction motor. During the changing intervals and 
periods of slower or less loaded winding the supply from 
the power station is used in order to again accelerate the 
flywheel, which has meanwhile been slowed down due to 


that is, when the current tends to decrease tho resistance is 
automatically diminished. Asa result of this insertion of 
resistance, not only is the " slip” increased (up to about 
12 per cent.), in other words, not only is the flywheel 
slowed down and forced to give up a considerable store of 
its energy, so helping to drive the generator, C C G, 
feeding the winding motor, but also as tbe resistance 
of the rotor circuit is inoreased in proportion as the 
speed falle, the rise in current in tbe induction motor 
is impeded. At the speeding up of the flywheel when the 
load on the winding motor is reduced, the reverse action 
takes place, when, by the gradual switching out of the 
resistance, a sudden sinking of the current in the induction 
motor below its normal value is prevented and it is 
gradually sent up again to its correct speed. In order to 
bring the converter set to a stop quickly when required, a 
brake block is arranged below the flywheel rim, and this 
can be applied by means of a hand-wheel and spindle and 
is fitted with water cooling, conveniently controlled by a 
tap near the brake spindle. The converter set is kept con- 
tinually running during the hours of winding. 

All necessary precautions, such as maximum cut-outs, 
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fuses, emergency switches, etc., as shown on the diagram 
(Fig. 4) in addition to the brakes already mentioned are 
provided. The switch, E F S, bas for its object the imme- 
diate cutting out of the field excitation of the generator, 
CCG, in order to be able, if necessary, to stop the 
winding motor at once by this means. Near to the 
driver is also erected a cast-iron column bearing the 
ammeter and voltmeter, etc, which guide him when 
starting up, together with the pressure gauge to indicate 
whether the correct air pressure is available for the brake. 
The important ends which are therefore achieved by this 
system, in addition to the advantages already mentioned, 
are as follows: (a) that while the current from the gene- 
rator, C C G, to the winding motor, W M, will have to 
vary over a very wide range, and will have heavy peaks 
at the starting and accelerating periods, the current from 
tbe supply mains to the induction motor but very slightly 
oscillates above and below a constant value during a given 
winding cycle, and is proportional to the load being dealt 
with by the winding motor; (b) that the starting and 
stopping of the winding motor takes place with practically 
no loss of energy. 
Coat MINES, GRAND HORNU, BELGIUM. 
In several respects the installation at these mines 
esembles that at Preussen II.” pit already described. 
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Three-phase current is generated at a pressure of 1,250 
volts, and with a frequency of 234 periods per second, 
being distributed by means of underground cables to the 
different high-tension motors. 

In the power station there are installed two three-phase 
generators, one being designed for an output of 2.000 kw. 
at 86 revolutions per minute (flywheel effect, 4,100 foot- 
tons), and the other for 4,000 kw. at the same speed 
(flywheel effect, 11,200 foot-tons). These generators are 
driven respectively by a Carels tandem engine (Sulzer 
system) and a Carels double-tandem engine. A paralleling 
switch is provided for transferring the load from one set to 
the other. Jet condensers are installed, the double-tandem 
engine being provided with two separate plante, so that 
either half can be run as a simple tandem machine. The 
condensers work in conjunction with a water cooler of 
150.000 gallons capacity, feed water for the boilers being taken 
from the condensers through an oil filter. The A.E G. feed 
pump has a capacity of about 44,000 gallons per hour when 
running at 225 revolutions per minute, and is driven by a 
motor wound for 1,150 volts pressure. Körting injectors 
serve as a reserve for boiler-feed purposes. There are six 
Meunier boilers installed in the boiler-house, each having a 
heating surface of 2,000 square feet. Steam is generated 
at 140lb. pressure and superheated to 260deg. C. 
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In addition to the main generators, a three-phase direct- 
current transformer set has been installed. This consists of 
a three-phase motor wound for 1,200 volts, and a frequency 
of 234, designed for an output of about 330 h. p. at 460 
revolutions per minute, direct-coupled to a continuous- 
current dynamo on either side. One of the latter—a shunt- 
wound machine capable of an output of 90 kw. at 250 volta— 
is connected to a balancer, serves to supply exciting current 
at 110 volts, and maintains a pressure of 2x 110 volts 
between the outers of the three-wire lighting network. 
The other, a compound-wound machine capable of an 
output of 130 kw. at 600 volts, supplies current to an 
electric locomotive used for haulage purposes, besides to & 
small power transmission system. 

In order to maintain the exciting current at a constant 
pressure, a buffer battery of 130 cells is connected in circuit 
with the outer leads of the shunt-wound dynamo. This 
battery has a capacity of 144 ampere-hours for three hours, 
and also serves to supply starting excitation for the three- 
phase generators. Two dynamos wound respectively for 
220 volts and 600 volts, belt driven from a steam- engine 
placed in an adjoining room, are provided as a reserve for 
this transformer. The main switchboard is erected on a 
gallery and consists of 12 panels. All the high-tension 
gear is placed in the basement. Both generators are pro- 
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Fic. 5. -- Winding Plant at the Grand Hornu Collieries, Belgium. 


vided with oil switches, and all high-tension cables are 
connected to the switchboard. The current passes through 
remote-control cut-outs, which can be operated from the 
main switchboard by means of press-buttons. 

Supply is given to three main winding engines. These 
work on the bobbin principle, a pair of drums (Fig. 5) 
being provided for each shaft. Flat tapered winding ropes 
are employed. For the winding motor, the special form of 
liquid starting resistance as described in connection with 
"Preussen II." pit is used, the motor being direct con- 
nected, snd the controlling arrangement in general as for 
„Preussen IL." p't. Details of the winding are as follows 


For each of the Shafts VII. and XII. 


Coal lifted per journey ..................... 2 tons 12cwt. 
Total lift (including rope).................. 14 tons 6cwt. 
Coal lifted per hour ................... .... 65 tons. 
Dr aier 5,500ft. 


Max. speed (reducible to 20in. per second)  45ft. per second 
The winding cycle (for coal) is as follows: 


Starting. 15 seconds 

Normal full speed 78 „ 144 
Slowing ..................... 12 „ seconds. 
Changing. 89 5„ 


Revolutions per minute of winding drums ...... 42 
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1 
Horse-power up to 935 h. p. at start, 475 h.p. to 530 h. p. 


during running. 


Coal.lifted per journey. .................... 2 tons. 

Coal lifted per hour 56 tons 

jo) m CEA 1,864ft. 
Maximum speed | ........................... 414ft. per second. 


Revolutions per minute of winding drum 45. 


It should be mentioned that other services in these 
mines, such as pumping, ventilating, coal screening, eto., 
are also worked electrically, and absorb about 1,000 h.p. 

We note that Preussen II.“ pit is to be visited by the 
Verband Deutacher Elektrotechniker during their forth- 
coming annual meeting, June 4.8. 


THE BERLIN-ZOSSEN TESTS AND THEIR RESULTS.* 


Àn interesting paper on this subject was presented by 
his Excellency Dr. Schulz, president of the Imperial 

erman Railway Department, also chairman of the German 
investigation committee (Studiengesellechaft) on high- 
speed electric railways. It was in this second quality that 
Dr. Schulz presented the report upon the experiments on 
the Berlin-Zossen road. The investigation committee on 
high-speed electric railways was organised at Berlin in 
1899, and in the trial runs speeds of 200-210 km. (124-1303 
miles) per hour were reached, velocities far exceeding any 
other speeds before attained. The permanent way, con- 
sisting of steel rails 12m. long, each carried on 18 wooden 
ties, had a total weight of 224 kg. per metre (454 5lb. per 
yard) ineluding the guard rails. "There were no curves of 
a radius smaller than 2,000m., and the super-elevation of 
the outer rail was 80mm. The grades were few and 
inconsiderable. The experiments proved that the 
standard type of permanent way, when sufficiently 
strengthened, is amply sufficient for speeds of 200 km. 
per hour and more. The two  motorcars were of 
similar design to the latest types of European express 
train cars. Each car had accommodation for 50 
passengers, with a length of 22m, two trucks of three 
axles each and of a wheel base of 5m.; the total weight 
was 90 tons, uniformly distributed over the axles. Even 
at a speed of 210 km. per hour the cars ran quite 
smoothly. This experience proves, in the words of Dr. 
Schulz, that the general design of our express train cars 
can be applied to extra high speeds, if the wheel base is 
increased accordingly. It will be possible in future con- 
struction to reduce the dead-weight of the cars.” 

Dr. Schulz then described the collecting devices, which 
are familiar to the readers of this paper, and which he said 
gave excellent success, and which safely supplied the cars 
running at a speed of nearly 60m., or 200ft. per second, 
with as much energy as 2,000 kw., and this even in 
unfavourable weather." The motors were designed for a 
normal output of 250 h.p. each, and overload capacity of 
750 h. p., and were coupled directly, or by means of a 
spring coupling, to the driving axles. The trials showed 
that motors for a three-phase current are well suited for 
the operation of high-speed trains on main lines. To deter- 
mine whether the motors could be run directly by the 
high-tension current, Siemens and Halske built an electric 
locomotive fitted with two motors for a tension of 10,000 
volts. This locomotive with a dead-weight of 40 tons, 
coupled to a train of 70 tons, reached a speed of 100-km. 
per hour ; when coupled to a train of 100 tons, 50 km. per 
hour were made as a regular run. The current had an 
E.M F. of 8,000-11,000 volts and 40-48 cycles. These 
motors gave satisfactory results on the trials. 

Train Resistance. The total resistance in the car, con- 
sisting of the different kinds of mechanical friction and of 
the air resistance, was measured, and the following results 
were obtained: (a) The friction resistance was found to be 
not more than 1:5 kg. per ton of weight of the car at a 
speed of 5 km. per hour. It slowly increased as the speed 
increased, and reached 300 kg. with a speed of 200 km per 


Abstract from the Street Railway Journal of paper read at the 
meeting of the International Railway Ocngress at Washington, 
May 11, 1906. 


hour. (b) The air resistance increased much more and at a 
much higher rate with the increase in speed. The numerous 
observations gave the uniform result that the air pressure 
on one square metre of front surface, or that measured at 
right angles to the direction of travel, is equal to the square of 
the velocity in kilometres per hour multiplied by the 
constant 0-0052. Assuming 7:5 square metres to be the front 
area of a car, the air pressure on this surface with different 
speeds was as follows : 


At 50 km. (31 miles) per hour ................... .  98kg. 
100 ,, (68 ,, „ 390 „ 
150 ,, (93 „ B 878 , 
200 ,, (124,, ) "eet 1,560 ,, 


The air pressure on the sides of the car is relatively small, 
and depends a great deal on the direction and strength of 
the wind. The air suction on the rear of the car has no 
importance, and does not increase much with increasin 
velocity. The air resistance on the car might be redu 
by giving the car a parabolic head; if, however, the train 
speed should be increased considerably above 200 km. per 
hour, the air resistance would increase at least to such an 
amount that the motors in the cars would no longer be able 
to supply the necessary power to overcome it. Dr. Schulz 
states, therefore, that it is the air resistance which deter- 
mines the limit of the attainable speed. The resistance 
of a trailer is considerably less than that of a motorcar, for 
the greater part of the front area of the second car is 
covered by the first, and it was observed that the air 
resistance on the trailer was but one-seventh of that of the 
motorcar. The amount of energy, the current and the 
voltage applied were observed at the feeding point, of the 
experimental line, and also in the car itself. On the level 
and with no wind, the following average values were obtained 
for a motorcar weighing 80 tons: 


m Speed ———. Energy supplied. Output. 
Km. T Miles, Kw. HP. 
10 —-— „ OR. ms 188 . 418 
180 „ „ DO rniii 615 
200  ........... 1111 ͤ 8 1100 T— 4 1,840 


With trailers weighing 40 tone, and with an accommoda- 
tion for 50 persons, the output for the same speed was 
only 49 h. p., 116 h. p., and 233 h.p. Hence it follows that 
it is considerably more economical to care for a crowded 
traffic by means of trains consisting each of several cars 
than by many single motorcars of the same capacity 
ranning in short intervals, although the latter would be 
much more desirable for the conditions of general traffic. 

Brabes.— Westinghouse air-brake equipment and hand 
brakes were used. The brake shoes were hollow, and were 
cooled with water to prevent the rims and the brake blocks 
from becoming overheated. At speeds of 170 km. and 
180 km. the brakes stopped the car within a distance of 
1,300m. and 1,400m., which corresponds to an average 
retardation of nearly 1m. per second?. The admissib'e 
retardation can be increased to 1:5m. per second’, without 
danger to the passengers, by raising the brake pressure, 
whereby trains running at speeds of 160 km. and 200 km. 
per hour can be stopped within 660m. or 1,000m. For 
speeds of more than 120 km. per hour the sigaals in cloudy 
weather could not be seen sufficiently soon. This was 
remedied by an electromagnetic device arranged in the 
car, which, by means of contacts along the line, presented 
a red disc before the eyes of the driver when the signal 
was at danger. This device has never failed, even at tho 
highest speeds. 

Conclusion.—In conclusion, Dr. Schulz makes the follow- 
ing remarks on the subject of safety: As at the intro- 
duction of the steam locomotive, danger to the health of 
travellers was feared from very high speeds before these 
electric tests were conducted. I can state, however, from 
my own experience, that the passengers were in no way 
affected by the speed of 200 km. per hour or more, which we 
often reached. Each engineer was at his place, occupied in 
making his observations, and the silence in the car was only 
interrupted every 10 seconds by a bell signal to take readings 
on the instruments. The duty of the engineer, however. was 
more arduous, as he had uninterruptedly to observe with the 
greatest accuracy the run of the car, the line, and the signals. 
Surrounded as we were by apparatus and wires which 
earried a current of 14,000 volts, we, nevertheless, felt per- 


768 


THE ELECTRICAL ENGINEER, JUNE 2, 1906 


feotly safe; no personal injuries were ever sustained in spite 
of the short-circuits which occasionally occurred. It was pos- 
sible during the run to observe the scenery comfortably, but 
persons standing on the platforms of the stations we passed 
could hardly be recognised. No injurious effects due to 
air pressure were ever felt when trains passed on the 
neighbouring line, and spectators standing near the line had 
no uncomfortable sensations. More than 300 runs were 
made, and all without a single accident. Nobody was killed 
or injured, and no damage to property occurred. Bloody 
remains, however, of small birds who were killed were 
observed on the front of the car. These birde, doubtlese, 
thought they could avoid the approaching train, but the 
electric car moved faster than any bird can fly, and killed 
them. These were the only accidents that happened. 
“The investigation committee on electric high-speed 
railways has thus accomplished its work; the conditions 
have been determined under which electric main railways 
can be operated with high speeds, and it has been proved 
that such operation is not more dangerous than the present 
railway practice. Here is a vast field for work open to 
railway men associated with electrical engineers, and may 
the time not be far off when a real high-speed electric 
railway will be an accomplished fact ! " 


ELECTRIC TRACTION IN FRANCE.“ 


BY F. PAUL-DUBOIS, ENGINEER OF ROLLING STOCK AND 
MOTIVE POWER, ORLEANS RAILWAY OF FRANCE 


Reviewing the status of electric traction in France, the 
author points out that the system of continuous-current 
traction with third rail can now be considered as well 
established, and leaves but little to be desired from the 
technical point of view, although further improvement is 
always possible and desirable. Continuous-current motors 
are economical, convenient, and reliable. The system of 
electric traction by direct current, however, has one very 
grave defect for railroad operation, as it is not suited to 
the use of high-voltage currente. Up to the present, hardly 
anything beyond 700 volts has been used in practice for 
operating continuous-current motors for traction, and the 
transmission of energy at such a moderate voltage resulte in 
a prohibitive cost for the mains as soon as the amount of 
energy or the distance over which it is to be transmitted 
become at all large. From this point of view there is a radical 
difference between tramways and railways. The method 
usually adopted for railways has been the use of transformer 
sub stations receiving a supply of high-voltage current 
from a central station and feeding the different sections of 
line with continuous current. This system has been 
applied more particularly on the line from Les Invalides 
to Versailles, on the line from the Quai d’Orsay to 
Juvisa, and on the Paris Metropolitan, and is to be applied 
on the extension of the Fayet-Chamonix line to the Swiss 
frontier. This arrangement, which at present is in general 
favour, makes it possible to extend the field of action of 
continuous current very largely. It would evidently be a 
great advantage from the economic point of view to increase 
the voltage at which the energy is transmitted and at the 
same time reduce the number of connecting links between 
the central station and the motors on the trains. 

Numerous attempts in this direction have been made. 
Some of them are also based on the use of continuous- 
current motors. As belonging to the latter class, may be 
mentioned the three-wire system applied in France on 
the Grenoble-Chapareillan tramway, and on a section of the 
St. Georges de Commiers-La Mure. This system, which 
makes it possible to double or even quadruple the voltage 
of distribution while retaining the same voltage at the 
motor terminals can be installed in several ways, either 
with a single wire divided into sections of alternate polarity, 
which makes it necessary to distribute the trains so that 
the load on all sections is practically the same, a condition 
which is impracticable on railways, or with two wires, one 
positive and one negative. In both cases the track performs 
the office of a neutral wire. 

In the two applications made in France, the motors on 
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the same vehicle are connected on opposite sides of the 
three-wire system, so as to balance the demand for energy. 
The lines in question, which are single-track lines, have two 
insulated conductors, showing a difference of potential of 
1,200 volts in the first case and 2,400 volts in the second ; 
the motorcars of the Chapareillan line have two 600-volt 
motors in series, and the La Mure locomotives have four 
motors of the same voltage also connected in series. 

The use of 2,400 volts in the distribution has the result of 
reducing the loss in the mains to one-quarter of what it is 
with the ordinary voltage. Thus there is already a cor- 
siderable economy in the first cost of the conductors. 

However, tbis solution has its defects. In the first place, 
there is the complication of having two conductors at 
different voltage, particularly at switches and at crossings ; 
then the motors have to be coupled up permanently in 
series, and consequently the ''series-parallel " control has 
to be abandoned ; finally, as there may be a difference of 
potential of as much as 1,200 volts between the different 
parts of the locomotive and the ground, there is greater 
difficulty in maintaining the insulation, particularly that cf 
the motors. 

Polyphase Current Motors.—Up till lately the only alter- 
nating-current motors capable of being utilised for traction 
were asynchronous polyphase motors. These motors have 
received in Europe, principally in Italy and Switzerland, a 
certain number of applications, some of them being impor- 
tant ones. The type generally used is the three-phase. 
On the Valtellina line the current is supplied at 5,000 volts, 
and on the experimental Marienfelde-Zossen line even at 
10,000 volts. Although these motors give an interesting 
and advantageous solution in certain cases, they do not 
appear capable of general application. Against them, in 
the first place, is the fact that each track requires at least 
two working conductors at different voltages, and even 
three if the track rails are not used as a conductor ; 
the resulting complication becomes very inconvenient at 
switches and crossings ; moreover, the maintenance of the 
insulation becomes more difficult. Then the polyphase 
induction motor is essentially a constant-speed motor; any 
other speeds than those near synchronism canonly be obtained 
at the cost of rheostatic losses, or by means of more or less 
complicated devices, the usual one being that known as 
“ concatenation.” This latter arrangement makes it possible 
to obtain a good efficiency at two different speeds, but its 
realisation is not without practical difficulties. With 
motors of this type the power stations and the lines 
carrying the current must have a greater capacity for an 
equal service than with continuous-carrent motors, owing 
to the greater power required, both in order to haul trains 
up gradients without reduction of speed, and also for 
atarting, and, again, owing to the comparatively low power 
factor of three-phase traction systems. This increased 
capacity results in a corresponding reduction in efficiency, 
which is all the greater because it is not possible in this 
case to reduce the variations of load by using accumulators, 
80 that the amount of energy consumed, other things being 
equal, is about the same as in the ordinary system with 
continuous current and transformer sub-stations. Hence the 
cases in which the system of three-phase motors is distinctly 
superior are comparatively rare. It may be stated in a 
general way that the conditions most favourable to its ute 
are when the lines are long, when there are long intervals 
between the trains and they have few stops, or when the 
lines have long and regular gradients, particularly if there is 
plenty of motive power, and it is cheap; under such 
conditions it is cheaper both to instal and to maintain than 
the preceding systom. Inthe case of mountain railways, 
three-phase motors have another valuable advantage, which 
is the automatic limitation of the speed and the return of 
the energy to the line while running down hill, when the 
motors act as generators. The existing applications of 
polyphase motors to traction mostly belong to one or other 
of these classes. 

Single-Phase Current Motors -A much more extended 
field seems to be available for single-phase alternating- 
current motors, long forgotten in this connection, but which 
recent improvements have once more brought into notice. 
The only monophase alternating-current motors at present 
existing which have the speed and torque properties suit- 
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able for eee to traction are the “commutator ” 
motors. The question of applying motors of this kind to 
traction purposes has lately been taken up in several different 
countries simultaneously—thus in America by Mr. Lamme, 
in Italy by Mr. Finzi, in Germany by Messrs. Winter and 
Eichberg, in France by Mr. Latour. The motors tried are 
either of the series type with laminated poles, or of the 
repulsion type, or are a combination of both these types. 
The results already obtained raise the hope that it will not 
be long before there will be a monophase motor which will 
work satisfactorily, give & pes torque at starting, a high 
power factor under normal conditions and an efficiency 
similar to that of the best continuous-current motors. 
Under these conditions the simple alternating-current 
motor is of very great interest, but it is necessary to wait 
for further resulta before any definite conclusions as to this 
system can be reached. 

Summary.—In summarising the situation, the author 
believes that the use of electric traction on railways is 
already practicable In all cases where its use would be con- 
sidered advisable from the economic point of view. Short- 
distance passenger traffic seems to offer the most favourable 
field for electric traction. Moreover, it is almost exclu. 
sively to this class that the applications already made on 
railways belong. Electric traction for freight trains exists 
only as an exception justified by peculiar local conditions. 
It may be said in a general way that in services of this 
kind the economy of the system increases with the reduction 
in the weight of the trains and with the increase in theic 
number. ving out of consideration metropolitan rail- 
ways, which form a special class for which electric traction 
is now a necessity, the suburban lines of some large towns 
may offer conditions favourable to the use of electricity. 
The latter, in the case of service with many stops, has the 
great advantage that it makes it possible to increase the 
average speed materially, owing to the rapidity of starting 
electric motors. The absence of smoke, the better lighting 
of carriages and atations are other advantages, which, 
although only of a secondary character, yet also contribute 
coneiderably to the general improvement of the service. 

Similar conditions will be found to occur on sundry busy 
lines connecting large centres not very far apart in industrial 
districts, where the service must assume as nearly as possible 
the character of a tramway service. On lines of this kind, 
and even on certain secondary railways, the increased 
facilities of transport made possible by electric traction 
may lead to important increases in the traffic and in the 
receipts. Another case where the adoption of electric trac- 
tion is worthy of consideration is that of lines which are 
worked up to their full capacity. For electric traction 
indeed makes it possible, under certain conditions, to 
increase the capacity for traffic, while avoiding more costly 
measures, such as quadrupliog the track or enlarging the 
terminal stations. This possibility is due, in the first place, 
to the greater speed of the train, resulting from quicker 
starting and less loss of speed up gradients ; and, secondly, 
to the reduced blocking up of the terminus stations owing 
to the smaller number of operations necessary to receive a 
train, and then clear the siding for the next train. 

The great capacity of electric motors is especially advan- 
tageous on mountain railways, whether adhesion or rack 
railways. An electric locomotive need not weigh more 
than 40 kg. to 50 kg. per horse-power (891b. to 112lb. 
per British horse-power), and the equipment of a 
motorcar not weigh more than 20 kg. to 25 kg. per 
horse-power (45lb. to 56lb. per British  horse-power). 
Electric traction, moreover, makes it possible to obtain 
the maximum adhesion by making all the car wheels 
driving wheels. It therefore makes it possible to 
locate lines with sharper curves and steeper grades (for 
instance, the Fayet-Chamonix line, Paris-Lyons-Mediter- 
ranean Railway), which are cheaper to build. The saving 
effected may in some cases be so large as to cover, or even 
more than cover, all the additional expenditure for the 
installation of power stations and transmission lines. 

The relative lightness of electric vehicles also makes 
them suitable for obtaining very high speeds. The large 
amount of power required to run a train at from 150 km. 
to 200 km. (93 miles to 124 miles) per hour can more 
easily be furnished by electric motors fed from outside 
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than by a steam locomotive, the weight of which increases 
rapidly with the speed to be attained. The recent experi- 
ments made in Germany have proved (if, indeed, it was 
necessary) the superiority of electricity from this point of 
view. 

The most serious objection to such a great increase in 
speed is the expense. In the first place, on very busy lines, 
which alone could serve as a motive for the use of high speeds, 
it would be impossible to run trains at 200 km, (124 miles) 
per hour, between ordinary trains, without disturbing the 
whole time-table and making the ordinary traffic impossible. 
It would, therefore, be necessary to build new lines, either 
by adding new tracks to the existing ones, or, better, by 
building entirely new lines with curves of large radii and a 
wider road-bed so as to have a greater distance between 
trains. The track itself would have to be strengthened 
materially. In the interests of safety it would also be 
necessary to absolutely prohibit level crossings, junctions, 
and other dangerous features. Taking it altogether, such 
a road would cost much more than the existing lines, 
quite apart from the electric equipment. Moreover, as a 
high-speed line would also be of considerable length, for it 
would scarcely be worth while to incur such a large expen- 
diture merely in order to save one-quarter or half an hour 
on a journey, the capital required for construction would 
be enormous. i 

To earn dividends on such a capital and to meet the 
working expenses, which also would be very high, were it 
only on account of the great iacrease in tractive effort at 
higher speeds, one could only depend upon passenger traffic, 
and, perhaps, on some additional receipts from parcels 
traffic. No doubt cases will occur, sooner or later, where 
the development of the communication between two large 
centres may justify, from the economical point of view, 
the building of such a line. But in France, at least, this 
case does not seem to be likely in the immediate future. 

Conclusions.—On the whole it seems to us that electric 
traction should at present be looked upon as a useful 
auxiliary to steam traction, capable of operating certain 
parts of railway traffic with advantage and economy. The 
principal cases in which its adoption may at present be 
feasible are : firstly, on lines which are chiefly underground, 
then on metropolitan and on suburban lines, on interurban - 
lines of limited length and with much traffic, on railways 
with steep gradients, and on lines which are worked up to 
their full capacity. 

It is impossible to indicate in a general report in any 
more definite a way the vases in which the system of 
working may lend itself to the application of electricity ; it 
is essentially a question of degree, and each individual case 
requires special examination. In this examination special 
consideration must be given to the cost of the electric 
equipment, the principal factors of which are, in the first 
place, the conditions of working, the number and weight of 
the trains, and, secondly, the conditions under which the 
line is built ; its length, profile, and plan ; then the charges 
for interest and sinking fund of the capital outlay required 
must be compared with the economy which electric traction 
will give as compared with steam traction. 

If it is a question of a new line, the adoption of electric 
traction may in certain cases result in a lower cost of con- 
struction, whereas in the case of existing lines the value of the 
rolling-stock which will be rendered useless by the introduc- 
tion of electricity has to be taken into consideration and 
written off. Among the conditions in favour of electric 
traction are naturally the proximity of easily utilisable 
water power or of other cheap sources of energy, such as 
coal pits and blast furnaces. 

In comparing the cost of traction, we must allow in the 
case of electricity, in addition to the eventual economy 
realised in the production of energy, for the reduction of 
dead weight resulting from the smaller weight of electric 
locomotives, the reduction in the cost of driving and of 
maintenance, as well as for the accessory economies capable 
of being effected in shunting ed at stations, in 
lighting the stations and trains, etc. 

Finally, if so happens, the increased receipts which may 
result from the improved service have also to be taken into 
consideration. In any case, the problem becomes in the 
end a financial and economic one. 
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In an appendix Mr. Paul.Dubois gave an extended 
account of electrified steam roads in Europe, to which 
reference has been made above. 


THE INTERNATIONAL RAILWAY CONGRESS. 


The two papers which we reproduce in abstract in this 
issue by Messrs. F. Paul-Dubois and Dr. Schulz were 
discussed before the International Congress at Washington, 
with two other papers. The first of these was by Mr. 
W. D. Young, who dealt with the progress of electric 
traction in the United States. Mr. E. Gerrard took up the 
same subject as far as Great Britain and Belgium are 
concerned, and to his paper some information was added by 
Mr. Victor Tremontani as to the progress of electric traction 
in Italy. In the discussion which followed some most 
interesting opinions were expressed. l 

Amongst the speakers from England was Mr. J. A. F. 
ASPINALL, of the Lancashire and Yorkshire Railway, who 
gave some details as to the electric line from Liverpool to 
Southport. Electric traction was not adopted on this line 
for the sake of economy, but to increase the receipts. 
Since the 12 months daring which the line has been 
operated electrically the results are most satisfactory as to 
increase in traffic, but the operation is more expensive than 
with steam. The cost of coal per ton-mile especially is 
greater ; the running expenses, however, are less, because 
of the greater mileage ron by the crews. After describing 
the trains and service, Mr. Aspinall explained that one 
of the reasons for introducing electric traction on the line 
was the necessity of decreasing the crowding of the Liverpool 
terminus during the busy hours; the handling of an 
inbound steam train and its redispatching requires four 
distinct switching operations and eight signal operations, 
while for an electric train two switching and four signal 
operations are sufficient. It has, therefore, just doubled 
their terminal capacity. Farther, as their terminal 
facilities for handling traffic on four tracks has increased, 
they are enabled to do all their passenger work on two 
tracks, leaving the other two for freight. Since electrifica- 
tion, however, the traffic has increased so much that they 
are preparing all four tracks for using electricity. The cost 
of tne electric installations on the Liverpool and Southport 
line was as high as £20,000 per mile, or about 34 times 
the installation of a steam locomotive service. If the 
interest and sinking fund charges of this sum are added to 
the cost of operation, it is not surprising that electric 
traction costs more than steam. Mr. Aspinall added that 
the weight of electric equipment of the trains on the 
Liverpool Southport line is not less than the weight of 
corresponding locomotives, and that the same will hold true 
for trains on main lines. 

A discussion followed on the question of high-speed rail- 
ways. Mr. T. H. LAURENT, of the Paris-Orleans Railway, 
commented upon the enormous consumption of energy 
required on the Berlin-Zossen trials. In order to run at 
125 miles per hour on the level with .a single motorcar 
weighing 30 tons and carrying 50 passengers, no less than 
1,540 h.p. was needed. On his railway, with the high- 
speed trains running at from 62 to 75 miles per hour, a 
train carrying 400 first-class passengers was pulled by a 
1,200-h.p. to 1,500-h.p. locomotive. He raised the question 
as to whether the economical problem of running such a 
high-speed service could be solved. 

In reply, Dr. SCHULZ gave some information as to the 
proposed high-speed line between Berlin and Hamburg. He 
considered that the scheme was commercially feasible, and 
there were two large firms seeking the concession. The 
distance between the two cities is 179 miles, and the trains 
now took 5j hours to do the journey. It is proposed with 
the high-speed line to do it in 14 hours. 

Mr. A. WILSON, of the North-Eastern Railway Company, 
gave some information on the use of electric traction on 
the suburban lines of that company near Newcastle-on- 
Tyne. He also furnished some data on the cost of opera- 
tion of these lines, stating, however, that there was 
considerable difficulty in making a satisfactory comparison 
with steam traction. Electricity permits a better utilisation 
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of the existing lines, and experience shows that the improved . 


service which follows generally leads to increased receipts. 
The cost of electric traction for the month of February, 
1905, was as follows: 


Mileage of trains... . oe so oe o . - 92,541 
Mileage t ⁵ðV y ¼᷑¼ p2en' . 254,938 
Average number of cars per train 442 . . . 2715 
Total energy consumed (kilowatt-hours) ))) . . .. 647,140 
Energy consumed per train mile (kilowatt-hours)............. a 6:993 
Energy consumed per car mile (kilowstt-hours)................ — 2558 
Average cost of power per car mile (penoe)................—...... 1:601 
Engineer's pay per car mile (pence) .............. n——— a 297 
Conduct or's psy per car mile (pence) . . . 217 
Tot al cost of traction per car mile (pence)) .. sos sos 2:115 
Total cost of traction per train mile (pence) . . esss - 57 


In another discussion at the same congress, Mr. WILSON 
said that his company operated for the past year an electric 
suburban service in the Newcastle district with the object 
of regaining the traffic from the competing tramways and 
to increase its amount. All the traffic has not been regained 
from the tramways, but the amount handled has been con- 
siderably increased. The redaction in expenses has reeulted 
in a net revenue which more than covers the interest on the 
extra cost of installation necessitated by the introduction 
of the electric power. 

Mr. K. SrEINBISS, of the Royal Prussian Railway, gave 
some information as to the running of the single-phase 
motors on the Niederschoeneweide-Spindlersfeld line near 
Berlin. 'The motors employed are of the Winter-Eichberg 
system, and the speed is from 25 to 27 miles per hour. 
Trains are made up of one or two auto-motorcars, with or 
without trailers; the heaviest train contains five cars and 
weighs 150 metric tons. Encouraged by the results given 
by this trial, German engineers are applying the same 
system to a line connecting Hamburg, Altona, and 
Blankenese, which is 15} miles long. The trains in 
ordinary service will consist of two cars, with three axles 
each (one two-axle truck and one independent axle), with 
a total of 100 seats. These trains will be run at a speed 
of 37 miles per hour, with three minutes’ headway between 
trains. The work of equipping the line has been begun; 
it is to be opened to traffic Oct. 1 of next year. 

Mr. W. D. YouNc also gave more information on the 
subject of single-phase motors in order to supplement his 
report. He also referred to the third rail, which he did 
not believe was as dangerous as people said. Ten years 
agothere was installed in Baltimore, to avoid the third rail, 
& system of overhead wiring which proved very expensive, 
and gave a great deal of trouble, particularly in the tunnels, — 
which extend over half the length of the line. The 
corrosion caused by the sulphurous smoke and vapour 
from the locomotives finally made it necessary to renew 
this line throughout. As all the changes and repairs had 
to be made without interrupting the service, and working 
with live wires, the expense was very great. Consequently 
his company decided three years ago to replace this over- 
head wiring with a third rail. This third rail is protected 
between stations by guard boards; at stations the third 
rail is entirely enclosed, except at the top, where a slot 
is left for the contact shoe. Asan additional measure of 
safety, a system of automatic switshes has been installed 
at the stations and at points where the workmen most 
frequently cross the tracke, but this system works 
irregularly, and therefore is not very reliable. Last year 
the line was extended across the North Baltimore Station ; 
where passing this station the third rail has merely been 
omitted for a distance of 700ft., over which the trains are 
carried by momentum. Finally, Mr. Young pointed out 
the importance of the different railroad companies arriving 
at a definite agreement on the question of tbe location of 
the third rail. On the Baltimore aod Ohio Railroad the 
horizontal distance between the axis of the third rail and 
the axis of the track rail nearest to it is 51 in.; the beight 
of the third rail above the track rail is 34in. This height 
is almost the same every where, but the horizontal distance 
varies greatly with the different companies, and it would 


be very desirable to make these dimensions uniform. 


After discussion, the following conclusions were adopted 
by the congress: 
CONCLUSIONS. 


The section recognises that electric traction should be 


THE ELECTRICAL ENGINEER, JUNE 2, 1905. 


considered at present as an important auxiliary of steam 
traction, being capable of handling certain portions of 
railway traffic with advantage and economy. 

It is impossible in a general exposition to point out the 
exact service to which electricity can be most readily 
applied, the application being essentially a question of local 
conditions, each particular case requiring special study. In 
this study there must be taken into account the expense of 
electrification, and the following points: first, condition of 
service—that is, the frequency and weight of trains; second, 
the physical conditions of the line, such as length, profile, 
and plan. In comparing the expenses of operation by 
eleotricity and by steam, the interest and depreciation on 
the electrical installation must be considered. 

The increase in revenue which the improvements in 
servioe will generally produce should also be given con- 
sideration. An important point in the use of electricity is 
the increase in the present station facilities resulting from 
the reduced number of movements in the stations by the 
use of electric traction. 

From the information furnished to the congress it would 
seem that with the third rail, as now used, security can be 
assured under favourable conditions without it being 


Li! 


Messrs. Allen's Conqueror type, having suction and dis- 
charge branches each 10in. diameter, each pump being 
eapable of delivering 100,000 gallons of sewage per hour 
against a head of 20ft. when running at a speed of 
525 revolutions minute and absorbing approximately 
20 b.h.p. In addition to these four pumpe, the firm have 
also installed two storm-water motor-driven centrifugal 
pumps, each having suction and discharge branches of 
14in. diameter, and each capable of delivering 200,000 
gallons of water per hour against a maximum head of 20ft. 
when running at a speed of 425 revolutions per minute and 
absorbing approximately 37 b.h.p. The centrifugal pumps 
are of Messrs. Allen's standard pattern, the casings na 
cast in two halves and bolted together along a horizon 
diameter. The impellers are likewise of cast iron, and are 
securely keyed to a steel spindle. The are of cast 
iron lined with white metal, and lubrication is effected by 
Stauffer spring grease cups. 

The motors for driving both sewage and storm pumps are 
mounted on the same base-plate as the centrifugal pump in 
each case, and are of the company's standard four-pole 
shunt-wound type, designed for the speeds named when 
supplied with continuous current at about 450 volts. The 


eap e | 
The Electric Pumping Plant supplied by Messrs. W. H 


necessary to cover or protect the third rail for its entire 


length. 

The congress has heard with much interest the results 
experienced with high-speed electric traction between 
Marienfeld, and Zossen, and also of the tests and first 
application for traction purposes of the alternating-mono- 
phase motors in several countries. 

Finally, the congress recommends that, on account of 
their future usefulness, exact data on the cost of electric 
traction be obtained. 


ELECTRICALLY-DRIVEN PUMPS AT THE CANTER- 
BURY SEWAGE WORKS. 


The new sewage-disposal works of the Canterbury Cor- 
poration have recently been opened, and a few words as to 
the extensive use made of electrically-driven pumps will be 
opportune. The contract for this part of the new works 
was placed with Messrs. W. H. Allen, Son, and Co., Limited, 
of the Quecn’s Engineering Works at Bedford. The com- 
plete contract includes four motor-driven sewage pumps of 
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. Allen and Co. to the New Sewage Works at Canterbury. 


field magnets are cast from 5 steel, with 
four poles of the same material bolted to the inner periphery — 
on faces which are accurately bored to receive them. The 
pole-shoes, which are of laminated steel plates, are screwed 
to the pole-face, and retain in position the field coils, which 
ean be easily removed for inspection. The armatures are 
of the slotted barrel-wound type, and are provided with 
the usual ventilating ducts. The commutators are built of 
hard-drawn copper bars of specially deep section, insulated 
with micanite sheets, and securely clamped in position. 
The armature shafts are mounted in standard pedestals 
provided with self-oiling bearings, the brush arms being 
carried from the outer bearing and fitted with hand worm 

ear for adjusting the angular position of the brushes. 

he pumps are provided with the usual suction foot- 
valves, delivery valves, charging valve, and water gauges 
to show the height of water in the pump when 
charging. Each motor is provided with a separate switch 
panel mounted on the wall, each panel consisting of a 
patent starter with no voltage and overload automatic 
releases, and independent shunt regulator interlocked with 
the starting switch in such a manner that the field resistance 
is all gut out at starting. Also each switch panel is pro- 
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vided with a suitable ammeter, a double-pole switch and | in two successive periods. At the request of several of 


two lamp brackets, the lamps being coupled across the 
terminals of the double-pole switch in such a manner that 
they are lighted only when the switch is closed. A main 
fuse board has also been installed, which consists of three 
panels of oiled slate separated by insulating fillets. These 
panels are provided with the necessary 'bus bars, fuses, and 
terminals. The illustration shows the arrangement of the 
four sewage pumps and motors, together with their switch 
pani the arrangement being a neat one and well adapted 
or the purpose. 


THE COVENTRY LOG-SHEET. 


In our issue for May 19 we printed an interesting lecture 
on the supply of cheap electrical energy for industrial 
purposes by Mr. J. A. Jeckell. In it reference was made 
to & log-sheet which Mr. Jeckell has prepared for giving a 
ready means of comparison between the cost of working 


ending 
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our readers, and with the permission of Mr. Jeckell, we 
reproduce herewith one of these log-sheets. They are 
supplied bound in book form with two such sheets facing 
each other, and are copyright. Each book contains sheets 
for 12 months, four quarters, two half-years, and one year 
bound up together. 


THE GLOVER SELF-LOADING CABLE-DRUM 
CARRIAGE. | 


The following two photographs show a new cable-drum 
carriage of unique design which has recently been made by 
Messers. W. T. Glover and Co., of Trafford Park, Manchester. 
The object of the new carriage is to reduce the heavy 
labour charges frequently incurred in loading up cable 
drums on to the older types of carriages or on to lorries. 
This has often involved the sending of a number of men 
to a railway station where the work to be performed can 
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be done in a time which is small compared with the time 
taken by the men on the to and fro journey. With the 
apparatus as now illustrated the driver of the carriage is 


fixed scroll on either wheel is connected to the shaft 
portion of the carriage by means of the knife-edge wheel 
supports, which are shown in the illustration, and which 


able to do all that is required himself. The operation is | act as the bearings. The design in the illustration shows 


Fic. 1.—The Glover Self-Loading Drum Carriage. ' 


briefly as follows. He first backs the carriage over the 
drum, and then puts tbe usual bar through the centre of 
the drum, with its ends engaging in the scrolls, which 
form a portion of each wheel. The horse is then started 
forward, and the action of the wheels and scrolls revolving 
gradually lifts the drum until it reaches its final position 


in the centre of the scrolls. When this has been done, 
the end caps, which are seen in one of the illustrations, are 
added, and lock the bar in the central position. In order 
to unload the drum, all that is needed is to reverse the 
movement. This is done by backing the horse, which 
causes the drum axle to run in the reverse direction round 
tbe scroll work until the drum reaches the ground. The 


| stated in our last issue, 


a somewhat heavier construction than is found to be neces- 
sary after trial. The carriage in question is an interesting 
application of a very ancient device, and Messrs. W. T. 
Glover and Co. are to be congratulated on having utilised 
it for modern cable work. We need hardly say that they 
are prepared to supply these carriages to any electrical 
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engineer requiring the same for his mainlaying depart- 
ment. 


Personal.—We are informed that Mr. J. R. Williams has been 
appointed power station superintendent to the Sheffield Corporation 
Tramways Department, but not chief mechanical engineer as well, as 
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WIRELESS TELEGRAPHY MEASUREMENTS. 


The communication on the above subject from Mr. W. 
Duddell and Mr. J. E. Taylor to the Institution of Elec- 
trical Engineers marks a great step forward in the develop- 
ment of wireless telegraphy. Upto the publication of this 
paper there had been a great deal of matter available as to 
different methods of etheric wave transmission, but there 
were hardly any quantitative data. From the paper and the 
further information which was given by the authors to the 
Institution, it is clear that the energy required both for 
sending and receiving messages need no longer be unknown. 
The preliminary tests made by the authors in Bushy Park 
last year were carried out for the Postal Telegraph 
Department at the request of the engineer-in-chief, Mr. 
J. Gavey, C.B. The essential feature of the investiga- 
tion is the apparatus by which the very small current 
received can be accurately measured. Until recently 
there was no satisfactory instrument at the disposal of the 
electrical engineer for the measurement of extremely small 
alternating currente. This want has been met by Mr. 
W. Duddell by his thermo-galvanometer, which in the 
experiments described actually measured currents whose 
average values were as small as 0:0000383 of an ampere. 
This thermo-galvanometer is an ingenious combination of 
a resistance connected in series with the receiving wire of 
the system and a delicately suspended thermo-electric 
couple. The resistance is wound to form a small cup, into 
which one end of the thermo-junction dips. The current 
in the thermo-couple circuit produces a deflection which is 
read by means of a reflected beam of light in the 
usual way. The apparatus is thus of the labora- 
tory type, and in the experiments described the 
receiving station was fixed, while the sending station 
was moved to various distances from the same. The 
investigations as to the connection between the value 
of the current received with the distance under various 
conditions sre fully described in this paper. The sending 
circuit was usually arranged to give constant current, and 
then the resistance in the receiving circuit was varied. 
From the curves obtained under two conditions—:.e , when 
the receiving circuit was tuned and when it was untuned— 
valuable information is obtained as to the laws governing 
Hertzian wave transmission. It is proved, for instance, that 
both these curves follow the well-established formula for 
determining the current flow in an alternate-current 
circuit. For the conditions which obtained when the experi- 
mente at Bushy Park were conduoted, the formula for the 

0:12 
(185)? + (56 +r}? 
where r equals the added resistance in the receiving 


current with untuned conditions became 


circuit. When the circuit was tuned, the term (185) 
vanished, and the equations of the curve became 56 . 
: 


It is interesting to note that under these conditions iv would 
seem as though an E.M.F. of 0:12 volt was induced in the 
receiving aerial conductor. Asis pointed out by the authors, 
this represents the square root of the mean square voltage 
over the whole time, and not over the time each set of 
oscillations last. To get, therefore, the actual voltage 
during the time the oscillations exist, one has to allow for 
the interval between its discharges. The authors state that 
it is improbable that the groups or sets of effective oscilla- 
tions (taken on a basis of fifty effective cycles per train) 
last much more than one three-thousandth of the time 
interval between them. If this is so, the root of the mean 
square voltage induced during the oscillations cannot 
be much less than 0'12x ~ 3,000 = 6:6 volts under the 
conditions of the very strong signals used for these testa. 
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This correction shows the extreme difficulty of arriving at 
the exact determination of the quantities involved in 
wireless telegraph signalling due to the intermittent 
oscillations of current. Further experiments were made 
in Bashy Park from which curves were plotted to show 
the connection between the value of the current received 
aud the distance from the sending station. The distance 
available was comparatively small, but the general con- 
clusion foreshadowed was that the product of the distance 
iuto the current received was constant if obstacles were 
eliminated. This conclusion was amply confirmed by 
farther experiments made on the Irish Sea. In these the 
sending apparatas was erected on a steamer, and the 
receiving station was installed on shore. With the current 
ia the sending circuit constant, Mr. Duddell proved that 
the product above mentioned of current received into the 
distance was constant up to sixty miles. The cutve, however, 
rose in the immediate neighbourhood of the sending station, 
which was also the case in the Bushy Park experiments. 
In conclusion, congratulations are due to the arthors as 
the successful pioneers of exact measurements of wireless 
telegraphy currents. 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard." 


INDUCTION MOTORS. 


Sm,—Referring to Student's questions dealing with 
certain points in connection with my article on induction 
motors, I have pleasure in answering them as follows: 


Question I.—R = reactance of coil C, and c? = resistance 
of the non-inductive resistance. 


Question I1.— As Student” does not give sufficient data 
to enable the resultant currents taken by the two chokers 
when in series or parallel to be determined, it will be 
necessary to first deal with each choker separately, as it 
is impossible to determine the resultant currents from the 
information given. 

“Student” states that the current and power taken by 
the choke coils separately on a 500-volt circuit are 


4 amperes, 1,600 watts, on, say, No. 1 coil. 


6 13 2,00 99 19 i 99 


1,600 - 


In the case of No. 1 coil cos $ = 8, 
2,000 
——_. ÈE 500 
and / R?+p? Lèm Q7 4 7125 impedance of No. 1 coil. 
For coil No. 2 we have cos oh = 2:000 = '66, 
3,000 


———. E 500 
also / R2 4- p? L-gG —-7g 7855 impedance of No. 2 coil. 
2 
With the chokers in series, the same current will flow in 
each. Let e! = volte across No. 1 coil, and é,= Volts across 
No. 2 coil. Then?! = C Y RI + p L,? = 125 x C, and 
(20 V Ra p L3-853xC. We now require to know 
the value of cos ( - Fi) whieh represents the phase 
difference between e, and e, This quantity bas been 
worked out by means of a clock diagram, and found to 
have a value—:078 If ES resultant E. M. F. across both 
coils in series, we bave 


E= ei: T e ＋ 2 . ei . e, . cos (52 G). 
and substituting the values above 
= (125 . C) + (85:5. C? + 2 (83:3 x C) (125 x C) ( 978). 


. E= C? x 42,914, snd C= "E NR 500 22 4 amps., 
Jaa 914 2065 
the resultant current with the two chokers in series. 
With the '' chokers in parallel, the voltage between the 


terminals of each will be the same—ic, ei = 500. If 


C,=carrent in No. 1 coil, and C,=current in No. 2 coil, 
we have 


el 500 ,- 
— — —— — 4 am res; 
“i RI Ty L 125 pared 


C e? 500 
Se 
R + py La? 85:5 

If C=resultant current when the two chokers are in 


parallel 
C3 - OC? C? ＋ 2. C, . C, cos (9, - 4), 
and substituting known values we get 
C2 = 42 627 2. 4. 6. 978 98 9 
., C2 9:0 amperes, 


being the resultant current when the two chokers are in 
parallel. 

So far as the rule for finding the resultant current with 
the series or parallel combination of two choking coils 
is concerned, it would follow from the working out of 
this example that the total impedance=the sum of tbe 
reactances and resistances respectively in each choker 
for the series combination, and the sum of the reciprocals 
of these respective quantities for the parallel combination. 
As regards the third question, the no-load magnet ising 


also = 6 amperes. 


‘current is found by running the motor light at its normal 
‘voltage. As the magnetic leakage, together with the 
‘magnetising current, determine the power factor, the former 
cannot be neglected.. I must apologise for taking up to 


much valuable space, but the absence of anything like a 
fair amount (to me) of data in connection with Qaestion II. 
bas necessitated my trespassing on your columns to such 
a length.—Yours, etc, W. ROGERS. 


Swansea, May 50, 1905. 


LIGHTNING. 


Sır — When, writing the letter that appeared in your 
last issue I made a clerical error in asking what were the 
cases that the Lightning Research Committee excluded from 
Appendix A. I intended to have written 6,“ not “16.” 

Since that letter was written I challenged these figures in 
the course of the discussion that followed Mr. Killingworth 
Hedges’s paper before the Society of Arts on the 24th inst., 
and elicited the fact that, notwithatanding the statement 
that the committee received reports of 40 cases of damage 
to “protected” buildings, the list of 34 contains all the 
cases sent in by reporters; but no explanation was fortb- 
coming as to why seven cases of damage to “ unprotected ” 
buildings were included in a list that professed to be one of 
lightning conductor failures only!. As regards the eighth 
case, there was a lightning conductor, but the damage, if 
eaused by lightning—I. have reasons for thinking it was 
not—occurred long before the committee were formed. Its 
inclusion in the list is no doubt excusable, as the committee 
were noc informed of the whole facts: cs 

In the course of the three years that this. committee 
were collecting details, 27 cases. of damage to (so-called) 
protected buildings occurred, out of which particulars of 
26 were sent in. That this number was exaggerated to 40 
may be a mistake or not. I.cannot help saying that it 
may be business, but it is not science. 

In his reply to my remarks at the Society. of Arts, 
Mr. Hedges complained that I was trying to throw cold 
water on the committee’s work, and said that if I thought 
the work was being done wrongly I ought to have come 
forward earlier and given the results of, my experience. 
This is a reasonable charge, and as the rules of debate did 
not permit me.to reply at the time, I shall be obliged if 
you will allow me to state in your columns that at first I 
did point out two or three cases in, which the reports were 
at fault; but being somewhat behind the scenes” I came 
to the conclasion—justified, I think, by the ultimate 
report — that there was a desire to throw discredit on 
a subject in which I am greatly interested, quite apart 


‘from business connections, and I therefore declined the 


request that I should examine and report to the committee 
on all the cases that ocourred,— Yours, etc., 


May 29, 1905. ALFRED HANDS. 
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SINGLE-PHASE ELECTRIC LOCOMOTIVE FOR 
SWEDISH STATE RAILWAYS. 


The illustration shows a single-phase electric locomotive 
supplied by the British Westinghouse Electric and Manu- 


EE * 


insulating properties which have been amply demonstrated 
hy service in high-tension transmission. The intention is 
to experiment at various line pressures with a view to 
ascertaining the highest working pressure suitable for thé 
conditions prevailing upon the Swedish State Railways. 
The control system is electro-pneumatie, and consists of 


Vi w of a Westinghouse 300-h.p Single-Phase L^comotive as built for the Swedish State Railways. 


facturing Company for the Swedish Government. One of 
the interesting features is the high trolley voltage for 
which the equipment is designed—18,000 volts—though 


. 7 
— — 
— —P 


€. ; - m. M. m 


an air- compressor driven by a single-phase alternating- 
current motor, an air-motor on the induction regulator, 
air-cylinders on the circuit breaker and reverser, and the 


y SOLS is | 


One of the 50 kw, 1,200-h.p. Electric Locomotives bulit by the British Westinghouse Company for the Metropolitan Railway. 


connections are supplied for operating at several voltages 
lower tban this, the minimum being 3,000 volts. This 
high voltage necessitates the use of an oil-cooled main 


auto-transformer and an oil-break circuit breaker, oil having | 


necessary magnet valves. The air-brakes and air-sanders 
are also to be supplied by the above compressor. There 
are two connectors at each end cf the locomotive, so that 
two locomotives can be coupled together and operated by 


— 


THE ELECTRICAL ENGINEER, JUNE 2, 1908. 


777 


one motor switch. The master switch is in the middle of 
the cab, and is so situated that the operator bas a clear 
view in all directions without leaving his seat. The weight 
of the locomotive and equipment is 25 tons, all of which is 
on four 41in. drive wheels. Two 150-b.p, 25-period, single- 
phase motors are geared, one to each axle, with a gear 
reduction of 18 to 70, and have shown an ability to handle 
a 70-ton train at 40 miles per hour without exceeding the 
zise of temperature for which they were designed. The 
equipment has been so installed on the locomotive as to 
permit ready access to all parts, Only tbe small operating 
devices have been placed in the cab, and the lay-out is such 
as to allow of the greatest convenience in operation with a 
maximum of safety to the operator. 

The illustration shows the locomotive as sent out from 
the makers works, and it should be noted that buffers and 
collecting device, eto, are being fitted at the railway shops 
in Stockholm. This locomotive has been built to the 
requirements of Mr. Robert Dahlander, director of the 
electrical department of the Swedish State Railwsya, who 
is about to carry out a most interesting series of experi- 
ments upon the application of electric power to main-line 
railway service. | ! 

In this connection it is to be noted that this is by no 
means the most powerful single-phase locomotive manu- 
factured by the Westinghouse Company. Thus during the 
visit of the delegates to the International Railway Congress 
at the Westinghouse Works at Pittsburg on May 16 a great 
deal of interest was attracted to the new 1,500-h.p. Baldwin- 
Westinghouse single-phase alternating -current electric 
locomotive in use on the Westinghouse Interworks 
Railway. This locomotive has just been completed by the 
Westinghouse Company and the Baldwin Locomotive 
Works, and is in two parts, which, when connected together, 
are connected by the unit-switch system. The weight of 
the locomotive complete (both halves) is 135 tons, and the 
total length over buffers is 45ft. The maximum height 
with trolley down is 17ft. The driving wheels are 60in. 
in diameter, and the distance between centres of drivers 
is 6ft. 4in. The extreme width of the locomotive is 
9ft. 8in. The locomotive is equipped with six single-phase, 
single-reduction motors, one for each axle, having a normal 
capacity of 225 h.p. each, with gear reduction of 95 to 18. 
Induction regulator control is used and a pneumatically- 
operated trolley. The air-brake equipment is a combina- 
tion of the automatic and straight air types, and pneumatic 
sanders are used to sand the tracks in both directions. 
The locomotive is designed to operate on 6,600 volts 
trolley voltage, with a voltage of 140 to 320 on the motors. 
The locomotive has a draw-bar pull of 50, 000lb. at a speed 
of about 10 miles per hour, and a maximum speed of 
approximately 25 to 30 miles per hour. 


ELECTRIC LOCOMOTIVES FOR THE UNDER: 
GROUND. 


The first of ten 50-ton electric locomotives has just been 
supplied to the Metropolitan Railway by the British 
Westinghouse Company. They will be used for hauling 
the main-line trains between Harrow and Baker-street, the 
steam locomotive that brings them up from Aylesbury, 
etc., being taken off at the former point and put on at 
the return journey. The trains used on this portion of 
the line are 120 tons in weight, and the new locomotives 
(as illustrated herewith) will propel them at a speed of 
36 miles an hour. The same locomotives will be used on 
the Metropolitan half of the Inner Circle for goods traffic 
and for hauliog the steam trains of other companies 
possessed of running powers over it. The electric locomo- 
tive will pick up the train at Edgware-road, being replaced 
by a steam locomotive at the point where the train leaves 
the Circle. The new locomotives will be equipped with 
four motors of 300 h.p. each, and a feature of interest is 
that owing to the terminus facilities being somewhat 
restricted it has been necessary to use motors of a smaller 
size than usual equipped with forced ventilation, so as to 
keep down the length of the locomotives to convenient 
limits for handling at the termini. 


. INSTITUTION OF ELECTRICAL ENGINEERS. 


The following extracts from the report of the Counoil 
presented at the annual general meeting, held on Friday 
last, May 26, shows a healthy state of progress. Since the 
last annual general meeting to May 25, inclusive, there 
bave been elected I2 members, 156 associate members, 
20 associates, and 273 students, making in all a total of 
461 accessions. Candidates have been approved for ballot 
at this annual general meeting. To the class of members 
there have been transferred 31 associate members and 
13 associates. To the clase of associate members there 
have been transferred 57 associates and 10 students, and 
up to tbe end of December, 1904, five students had been 
transferred to the class of associates. The increase in 
membership during the past year may be seen from the 
following approximate tabular statement, which gives the 
number of members on the roll of the [nstitution at the 
end of the session 1904, and at the corresponding period in 
the current year : 


1904. 1906. 

Honorary members. . — 6 2. . 6 
ern ð 988 990 
Associate members . 14353 - 1,593 
AGROCIRT OO): iis e rtimadeatietdeccteauensd e ddl uosmusse 1,635 
SIR SOT „ 107 32. . 1,322 
Foreign members = T „ 130 — 131 
(i ᷣ ͤ „ 5410 sosse.. 5, 677 


It bas been thought desirable by the Council to pass 
standing orders that no candidate shall in future be elected 
or transferred to the class of associates who may be eligible 
for election or transfer to the class of members, associate 
members, or students Students or candidates professionally 
engaged as electrical engineers can, therefore, no longer 
join the class of associates, which, in accordance with the 
terms of Article 15 of the articles of association, is 
reserved for persons who are so associated with the appli- 
cation of electricity that the Council consider their 
admission as associate would conduce to the interests cf 
the Institution. 

After referring to honours conferred on members of the 
Institution duriog the past year, the report deplores 
exceptionally heavy losses by death of distinguished - 
members. Amongst these was the late Major-General 
C. E. Webber, C.B., past president, honorary member, and 
one of the founders of this Institution. i 

A long list of papers read at the London meetings, and 
of those of the local section papers which are printed in 
the Proceedings, is given. The premiums awarded are as 
follows : 

The Institution premium, value £25, to Mr. E. H. Rayner 
for bis paper On the Effect of Heat on the Electrica 
and Mechanical Properties of Dielectrias, and ** Oa the 
Temperature Distribution in the Interior of Field Coils.“ 

The Paris Electrical Exhibition premium, value £10, to Prof. 
H. S. Hele-Shaw, F.R.S., De. A. Hay, and P. H. Powell, 
for their paper. Hydrodynamical and Eieotromagnetic 
Investigations regarding the Magnetic Flux Distribution in 
Toothed-Core Armatures.” 

The Fahie premium, value £10, to Mr. D. Marray, for his 
paper, ** Type Setting by Telegraph." 

Three extra premiums, value £10 each, one to Mr. R. Gold- 
schmidt, for his paper. Température Curves and the 
Rating of Electrical Machinery”; one to Mr. Miles 
Walker (Manchester Local Section), for his paper, ** Com- 
pensated Alternate-Current Generators" ; and one to Messrs. 
D. K. Morris and J. K. Catterson-Smith (Birmingham 
Local Section), for their paper on Some Uses of the 
Oscillograph.” 

One extra premium, value £5, to Messrs. J. B. Henderson and 
J. S. Nicholson (Glasgow Looal Section), for their paper, 
‘* Armature Reaction in Armatures. 

An original communication premium, value £10, to Mr. A. B. 
Field, for his communication on ‘‘The Dissymmetry of a 
Three-Phase System.” 

Au original communication premium, value £5, to Me. T. 
Baker, for his communication, ** The Magnetic Properties 
of Some Alloys of Iron and Silicon." 

STUDENTS' PREMIUMS, 

The first students’ premium, value £8, to Messrs. E. A. 
Biedermann and J. B. Sparks, for their paper on E. M. F. 
Wave Forms." 
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The second studente’ premium, value £5, to Mr. J. W. Anson, 
for his paper, The Present Electrical Equipment of the 
London County Council Tramways.” 

The third studente’ premium, value £5, to Mr. A. C. Anderson, 
for his paper on **The Applications of Electricity in Mines.” 

An extra preminm, value £4, to Mr. A. E. Jepson, for his 
paper ou Electric Heating.” 

An extra premium, value £3, to Mr. R. F. Chaffer, for his 
piper n The Equipment of a Modern Generating Station, 
with Special Reference to the Chelsea Station of the 
Underground Railways." 

The Council has awarded three Salomons scholarships, value 

' £50 each, to Mr. A. E. Clayton, of King’s College; Mr. 

E. A. F. Goodfellow, of the Central Technical College; 
Mr. F. C. Prentice, of University College. 

Two David Hughes Scholarships, value £50 each, have also 
been awarded to Mr. E. A. Biedermann and Mr. J. B 
Sparka, bth of the Finsbury Technical College. 

The American visit is referred to in the report, as is also 
the Ss. Louis Congress. As a result of a resolution of the 
Chamber of Government Delegates at the International 
Congress at St. Louie, the Institution of Civil Eogineers 
directed the Engineering Standards Committee to consider 
and report on the proposal to endeavour to secure inter- 
national electrical standardisation. The main committee 
presented their report in due course to the Institution of 
Civil Engineers with the request that they confer with the 
Institution of Electrical Engineers. The President, Mr. 
Alexander Siemens, has accordingly conferred with the 
president of the Institution of Civil Engineers, and as the 
outcome of the conference, a sub-committee of the Engi- 
neering Standards Committee, with the President of the 
Institution, Mc. A. Siemens, as chairman, has been formed 
for the purpose of entering into correspondence with foreign 
countries with a view to ascertain their attitude towards 
the question of international standardisation, and, if 
favourable to the idea, to procure their support to 
the proposal to form an international commission on 
standardisation. 

The Council has heen in communication with the depart- 
ments of the Board of Trade and Home Office with regard 
to the revision of the regulations affecting the use of 
electricity, and they were invited during the recess by the 
Board of Trade to send in any observations they might 
wish to offer on the draft revised regulations for securing 
the safety of the public and for ensuring a proper and 
efficient supply of electrical energy. The consideration of 
the Council was also invited by the Home Office for the 
revised provisions of the Factory Act. The president- 
elect, Mr. Alexander Siemens, was chairman of the special 
committee to which the two questions were referred, and 
in due course the committee reported to the Council, and 


recommendations were made to the Board of Trade and 


the Home Office embodying the amendments proposed. 

Oa the invitation of the Mining Association of Great 
Britain the Council in May, 1905, agreed to discuss 
mutually with that body the draft rules of the Home Office 
ralating to electricity in mines. The consideration of the 
drafting of amendments was referred to the Traction, 
Light, and Power Committee, with Mr. W. H. Patchell, 
vice-president, as chairman, and much time and care were 
devoted to the work. Finally, the committee was 
empowered to hold a joint meeting with the Mining 
Association in order to exchange views, and the delibera- 
tions resulted in the inclusion of many important amend- 
ments in the recommendations of the Mining Association 
to the Home Office. 

It is by such committees that the Institution does so 
much to advance the true interests of the profession. In 
the latter part of the report much of the other work of the 
Council is referred to, and we are pleased to note that the 
appeal for more support for the benevolent fund was most 
successful. Annual donations to this fund, which has 
already been of service in four cases, are asked for. 

The financial position of the Institution continues to be 
a matter for congratulation by the Council. The excess of 
income over expenditure for 1904 amounts to £2,125. 15s. 
The surplus is not so large as that of the previous year, 
owing to certain exceptional items of expenditure. 

At the annual meeting, at which the report was passed, 
the formal election of the new officers and Council for the 


next session was completed. As there were no farther 
nominations, the gentlemen proposed by the Council take 
office without a ballot. The names were announced in a 
previous issue. 


TRADE NOTICES AND NOVELTIES. 


Electric Fans. 


The new list of Freezer electric fans just issued by the 
General Electric Company, Limited, is very seasonable, being 


so suggestive of that refreshing breeze for which one has been 
longing lately. We illustrate herewith several of the patterns 
included. The new one (Fig. 1) is claimed to represent the 
most advanced ideas in the development of fan motors, com- 


bining in one unit the three styles known as desk, trunnion, 
and bracket fans. It can be adjusted to propel the air in aay 
direction without the use of special tools. The regulator with 
which it is provided gives three speeds. Nv doubt there will 


be a large demand for this particular type. Fig. 2 is ən 
example of some patterns arcanged for alternating current. 
These are fitted with switches, but not speed regulators, their 
speed varying from 1,150 revolutions per minute at 40 cycles 
up to 1,400 revolutions per minute at 60 cycles. Something 
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new in the way of small ventilating or porthole fans is also 
listed. Fig. 3 illustrates such & fan fitted with an alternate- 
current motor, and specially designed for ventilating small 
rooms and offices. For further particulars of the above- 
mentioned and other useful types of Freezor fans we must 
refer the reader to the list under notice. 


Relays for Automatic Switches. 


We have received a well illustrated descriptive pamphlet of 


relays for automatic switches in alternate-current installation 
from Messrs. Richardsons, Westgarth, aud Co., Limited, 
a lepog, agents for Messrs. Brown, Boveri, and Co., L'mited, 
of Biden. 


herewith is based on Ferraris's well-known prinsiple. A light 


aluminium disc is arranged to revolve between the poles ef a 
The electromsyaet is energised by 
^lternating current taken from the seconuary side of a trans- 
former, the secondary current being proportional to the main 
current of the machine. The necessary rotatory field to produce 


laminated electromagner. 


the torque on the disc is obtained in a very simple manner by 


adding a short-circuited copper ring to cover half the cross- 
this way one obtains two 
alternating fields differing in phase, these two fields giving 
a resultant rotating field, which sets up Foucault nce 

he 
disc is horizontally pivoted, and carries 
a small drum on which a silk oord with a weight suspended at 
At normal load and up to a pre- 
determined current strength, the weight prevents the disc from 
turning. If the working current now exceeds the prearranged 
figure, the. torque on the disc increases and the cord d the 
When 


the weight rises a certain height, it closes a circuit by bringing 


Section of the magnet. In 


in and induces a torque on the aluminium disc. 
spindle of the 


the end is wound up. 


weight suspended at its end is wound up on the drum. 


5 f i> 
[4 Ji À & 4 xy ec 
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Fic. 1.—Two-Pole Overload Time-Limit Relay. 


together two very light contact springs arranged in an hori- 
A strong permanent magnet, between whose 
poles the aluminium disc rotates, serves to damp the action of 


zontal ition. 


the disc and prolongs the time taken in lifting the weight. 


The contact springs are connected to the circuit of the tripping 
When the contacts are 
brought together the solenoid attracts its armature, and the 
main switch, due to its own weight and to the action of the 


solenoid arranged on the switch. 


springe, operates. The tripping current is about two amperes, 
and is generally taken frum the exciters, or from a small 
accumulator battery. Platinum, silver, or carbon is employed 
for the contact points. 

By regulating the lengths of the cord on which the weight is 
suspended the time limit can be varied, and by adjusting the 
weight itself the current at which the time-limit device shoald 
commence to operate can be varied. The time which elapses 
from the moment the disc commences to rotate until the circuit 
for the solenoid is made depends also on the extent of the over- 
load, so that the time is long when the overload is small and 
short when the overload is large. For various normal working 
currents the ratio of transformation of the current transformer 
is altered so that the secondary current is always one ampere 
when the pointer of the ampere-meter gives its maximum 
deflection, this latter being usually selected so that it is about 
30 per cent. above the normal working current. Every relay 
is built for this current strength—i.e., one ampere—and the 
same relay can be employed for any circuit, provided that the 
corresponding current transformers are made use of, no matter 
what the current strength in the circuit may be. The normal 
type of relay is single-pole, but same can be connected up to 
form two or three pole relays, if required. Iu single-phase 
installations à two-pole relay is generally employed ; a single- 
pole relay is, however, sufficient. In two-phase installations 
two-pole and in three-phase installations two or three pole 


The action of the automatic overload relay (Fig. 1) 


relays are used. In three-phase plants with a neutral a three- 
pole relay must be adopted. The tripping contacts in the 
multipole arrangements are connected up in parallel. 

Ia the dispositions described above it is necessary to have 
continuous current for the tripping coil of the switch. Con- 
tinuous current is always available in a central station, but, on 
the other hand, it can happen that this current is not at one's 
disposal, as, for Instance, in a transformer sub-station, and to 
obtain which one prefers not to employ an accumulator battery. 
For such cases Brown, Boverl, and Co. have put on the market 
a tripping device to be operated with alternatiag current. This 
device has, we understand, met with great success. It is 


evident that it is not possible to actuate the tripping coil by , 


employing a tension transformer only fed from t 
for at the very instant that the relay should operate, for instance, 
on a dead short-circuit, the drop in the voltage is very great or 
the tension disappears altogether. The tripping device must, 
therefore, on this account be actuated by a current transformer. 
In a three-phase system it can happen that the overload, or 
short-circuit, occurs on one phase only, and it is for this reason 


e network, 


necessary to feed the tripping device from at least two. phases 


of the system. 


winding a s:cond coil on the core of the current transformer. 


This winding generally remains open, but is switched on to the 


tripping ooil mounted on the main switch by means of the time 


relay as soon as the latter starts to operate, so that the 


mechanism of the tripping device opens the switch. In order 


to keep the phases separate from one another, two or three 


Fic. 2, —Automatic Switch with Mechanical Relay. 


separate tripping coila, mounted on the core of the tripping 


device, are emp:oyed in connection with a two or three pole relay 


respectively. 

In certain cases—that is to say, when the relay is not required 
to operate with great accuracy, and more so when a very simple 
arrangement is required for tripping the switch without having 
to employ a separate tripping circuit— Brown, Boveri, and Co. 
have made use of a most successfal mechanical relay, which is 
based on the same principle as the one just described, but is so 
constructed that it trips the switch directly. This relay also 
consists of an aluminium disc which rotates between the poles 
of a laminated iron core carrying a current coil, and is also with 
a short-circuited ring. A weight attached to the end of s lever 
which can be rotated is employed instead of the cord with the 
weight suspended st the end, and this weight is raised by the 
spindle of the aluminium disc operating through mechanical 
reduction gearing. Or the weight being lifted toa certain height, 
it is released and falls back to its original position, striking 
the pawl arranged on the tripping mechanism of the 
switch, and enabling the switch to open. This relay is 
also a time relay, but the time element cannot be 
varied as in the case of the one previously described, in which 
the time element is varied by adjusting the length of the cord 
carrying the weight. Moreover, this relay is not so sensitive 
since the reduction gearing 1 of two small spur wheels 
has a certain amount of friction. Fig. 2 shows such a relay 
mounted direct on a two-pole 8,000-volt switch. The current 
coil is fed with low-tension current from a current transformer, 
which, at the same time, serves for the ammeter. This arrange- 
ment is employed in carbide works when the transformers are 


As current transformers sre always available 
for the standard type of overload time-limit relays, the former 
can at the same time be employed for the tripping device of 
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subject to very heavy overloads, and the relay switches out in 
30 seconds with an overload of 50 per cent., or in five seconds 
when the overload is 2} times that of the normal load. 

Another use to which the overload relay, when constructed 
as a ‘‘no-voltage” and overload relay, can be advan- 
tageously put is in connection with large alternate-current 
motors. Owing toa very ingenious combination, the employ- 
ment of a special tripping circuit has been avoided. Oa the 
switch there are arranged as the case may be—viz., single, 
two, or three phase motors—one, two, or three magnet cores 
respectively, which are held up by means of tension coils, these 
latter being energised directly from the leads to the motor. As 
soon as'the tension on these leads, owing to some reason or 
other, disappears, the magnet cores fall, and in dropping 
release a pawl and trip the switch. Now, in order to also 
make use of this ‘‘no-voltage” switch as an overload switch, 
one, two, or three pole overload time-limit relays are connected 
up in the motor circuit, and these relays are so arranged that, 
on the relay operating, a circuit is opened and not closed, as in 
the case of the standard apparatus—that is to say, the circuit 
of the *' no-voltage" coil is opened so that this latter again 
releases the pawl of the tripping mechanism on its particular 
switch. If the corresponding driving gear of the switch is now 
combined with that of the starter of its corresponding motors, 
so that the switch after it has been switched out can no longer 
be switched in till the lever of the starter has been brought 
back to its original position, one obtains a switching arrange- 
ment such that the motor is fully protected against an overload 
which would be too large, or against a wrong manipulation, or 
also to allow it to remain switched in when the tension 
disappears. 

Farther particulars of these interesting devices will be fouud 
in the pamphlet under notice ; also a description of a reverse- 
current relay. Several useful diagrams are included. 


FORTHCOMING EVENTS. 


FrIpay, JUNE 2. 
Optical Convention.—Oontinued at the Northampton Institute till 
to-morrow. 
SATURDAY, JUNE 3. 
Association of Municipal and County Engineers.—Moeeting at 
Gloucester. 
MonpayY, JUNE 6. 
Boolety of Eogineers.—'' Improvement of London Traffic.” 
8 THURSDAY, JUNE 8. 
Royal Iastitution.—At 5 p.m., ‘' Elextromagnetic Waves," by Prof. 
J. A. Fleming (Tyndall Lecture III ). 


Physical $Sooiety.—Juns 16, The Ratio between the Mean 
Spherical and Mean Horizontal Candle-power of Incandescent 
Lamps" by Dr. J. A. Flemiog; The Eleotrical Oondustivity 
of Flames," by Dr. H. A. Wilson; ‘Contact with Dielectrics,” 
by Mr. R. Appleyard; “The Pendulum Accelerometer, an 
Iostrament for the Direct Measurement and Recording of 
Acceleration,” by Mr, F. Lanchester; ‘A New Form of Pyro- 
meter,” by Mr. N. V. Stanford; and an exhibition of a refracto- 
meter by Mr. R. Appleyard. 

Electrical Contractors’ Association.—Dinner at the 
Restaurant, June 27. 

Incorporated Municipal Electrical Association. —June 27-30, 
aunual convention. 


Holborn 


PHYSICAL SOCIETY. 


At the meeting of this society on May 12, Dr, O. Ohree, F. R. ., 
vice-president, in the chair, Dr. A. D. DENNING described a simple 
method of determining the radiation constant, suitable for a laboratory 
experiment, The apparatus consists of a hemispherical copper oap to 
the outside of which is affixed a jacket through which steam or water 
can be passed. The receiving surface consists of a silver plate, and 
the rate of rise of temperature of bd as is measured by means of a 
wilver-constantan thermo-janction. hen performing the experiment, 
& non-conducting pad is placed between the hemisphere and the silver 
diso till the temperature of the jacket is uniform. Then the ped is 
slid out, and the deflections of the galvanometer in the thermo- 
junction circuit are noted every few seconds. By plotting these 
deflections on a curve, the initial slop of the curve—:.c., the initial 
rate of temperature of the silver disc —is obtained; and from this, 
knowing the constants of the disc, eto., the radiation constant can be 
calculated. The author gives some numbers which indicate that a 
very fair degree of accuracy can be obtained. 

Prof. OALLENDAR asked what steps had been taken to protect the 
area of the edges of the silver diss, which appeared to be about half 
the area of the upper surface, from the oblique radiation of the hemi- 
sphere, The upper surface alone was taken as the effective area in the 
calculation, He had found this difficulty in applying the Orova disc 
method to the measurement of radiation in a previous case, although 
the radiation was nearly parallel and normal to the diso, instead of 
being distributed over a hemisphere. He thought that greater sensi- 


tiveness would be obtained by using a single short constantan wire for 
the couple, It was necessary that this wire should be exoeedingly 
fine to prevent error in the temperature measurement owing to oooli 

of the end near the j unotion by conduction. A copper diso ap 
preferable to a silver disc as reducing the number of junctions of 
different metals. The constantan wires used by the author did not 
appear to be fine enough to eliminate this source of error, which, how- 
ever, would tend to compensate the error introduoed by the neglect of 
the arts of the exposed edges of the disc. 

Mr. OAMPBELL asked whether the coavection currents do not intro- 
duce considerable error. The effect of the rim of the diso could be 
ee of relatively lees importance by increasing the dismeter of 
the disc. 

The AUTHOR, in reply, said that from the form of the radiator the 
amount of radiation received by the edges of the disc was only a very 
small fraction of that received by the horizontal surface, whilst the 
method of placing the radiator over the disc would probably not cause 
any ee changes in the condition of the air directly under the 
radiator. 

Another paper by Prof. H. L. Oallendar on ''A Bolometer for the 
Absolute Measurement of Radiation " is unavoidably held over. 


APPOINTMENTS VACANT. 


General Manager, Johanuesbarg, £2,000; Station Eagineer, 
£1,000, with house. Applications to Mordey ani Dawbarn, 82, 
Victoria-street, Westminster, 

Chief Assistant Electrical Engineer, Battersea Borough Oouncil. 
Peat salary, £200 per annum. Applications by noon on 

une 6, 

Assistant Borough Electrical Engineer, Poplar. Sslary, £200 
per annum, risiog by annual increments of £10 to a maximum of 
£300 per annum, Applications by June 14, See advertisament in 
last issue, 

Articled Improver, Maidenhead Eleotricity Works. 
before June 9. See advertisement in last issue. 

Junior Engineer, Dundee Electricity Department, Applications 
to H. Richardson, A. M. I. E. E., general manager and engineer, See 
advertisement in last issue. 

Jointer, experience with electric light cables, Esst Sussex County 
Asy.um, Hellingly. See advertisement in last issue. 

Director, with £5.10,000, larga electrical supply company on ths 
Riviera. See advertisement in last issue, 

_ Partnerships (two). See advertisements in last issue, 
Assistant Engineer, Newcastle City Asylum, Gosforth. W 

863. weekly and house on the estate. Applications by June 3. See 
advertisement in last issue. 

. Switchboard Attendants (three), North of England. Wages to 
commence 35s. per week of 56 hours. See advertisement in last issue. 
| Draughtsman, Trowbridge. Salary, £100 per annum. Applica 
tions to Mr. R. W. Me:riman, County Offices, Trowbridge, by June 10. 
, Electrical Engineer's Assistant, Bray, Ireland. Salary, £60 
per year. Applications by June 5. 

Fitter-Driver, Oleethorpes. Wages, £2 per wek. Se advertise- 
ment, 


Applications 


A NEW AUTOMATIC POINT SHIFTER.* 
BY J. P. TIERNEY, STUDENT. 


The point shifter which I am about to desoribe is that which 
is used on the Dablin United Tramways system. It is the 
outcome of experiment in connection with a previous point 
shifter which was discarded in favour of the present one on a 

int of cheapness in first cost, maintenance, and more efficiency 

working. Phe first arrangement just mentioned necessitated 
& magnet being eae on each car, which, when energised, 
operated a switch box in the street, the lid of which being non- 
magnetic had no influence on the magnet of the car, but beneath 
the lid was hinged a soft-iron plate which was lifted upwards 
against the lid of the box by the magnet on the car, the lifting 
of the iron plate closing the circuit from the overhead line to 
the electromagnet which operated the point tongue. 

This apparatus was installed at the London Bridge-road 
junction cf the Sandymount line on May 23, 1905, and worked 
satisfactorily until Aug. 29 of the same year, when the present 
point shifter was installed in its place; the present point 
shifcer, as will be seen, only requiring a contact on the trolley 
globe of the car as against an electromagnet in the former 
arrangement. It may be of interest here to note that the 
electromagnet on the car gave a pull of 2lb. at an alr-gap of 2in., 
the pole-pieces being elongated and fitted with shoes so that the 
period of time during which the magnet exerted its influence on 
the switch box was extended as much as poasible. 

The point shifter at present in use can be applied to any 
existing system of points in either of two different methods. 
The first method consists in having each point always set for 
one particular line; the cars on this particular line will thus not 
have to move the point, but the cars going on the other line 


* Paper read before the Dublin Section of the Institution of Elec 
trica Engineers, Ma, 11, 1905. i 
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will always move the point for themselves and set it back again 
after they have gone through. The second method is one in 
which the points will not be fixed for any particular line, but 
each car approaching it will move the point for itself irrespective 
of whatever route it desires to go should the point be set against 
it. In this case the cars need not throw back the point to its 
original position. It is equally applicable to all systems of 
electric ‘traction. whether operated on the trolley, conduit, 
surface-contact, or accumulator systems. 

I will now describe the first method of operation, which I will 
do under four different headings—first, the point or street 
equipment ; secondly, the car equipment ; thirdly, the overhead 
line equipment ; and fourthly, the general method of operation. 
The street equipment of a point with the apparatus is identical 
for either methods of operation. It consists of two cast-iron 
boxes mounted one on either side of the point, each containing 
a special design of stopped solenold. The plungers of these 


Fi., 1.—- Automatic Point Shifter at Dublin. 


solenoids operate on a special forging which, when pushed one 
way or another, operates the point as desired. These cast- 
iron boxes measure 14in. by 12in., and are 9in. deep, and con- 
stitute the only alteration in the permanent way. The solenoids 
used are of the stopped type, but instead of the plungers 
pulling their work after them when sucked into the coil, as is 
the general practice, the stop of the solenoid is bored out and 
& brass rod screwed into the plunger passes through the top. 
By this means the solenoid plungers are used to push instead 
of to pull their work. This arrangement has the advantage 


that the plunger rod pushing against the rod which passes | 


through the point acts as one buffer of a railway car to another, 
and need not necessarily be in line with one another, which 
would be required if both were screwed or otherwise securely 
fastened together. 

The mechanical details of the point equipment consist of a 
rod which passes through the casting of the point beneath the 
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floor of the switch; on both ands of this rod are securely 
fastened two castings, each of which carry a pin Zin. diameter. 
Oae of these pins passes through the running head of the point 
casting and one through the check rail. The point tongue lies 
between those two pins, but itis not bored or altered in any 
way. The tongue of the point lying between these two pins cause 
the movement of the pins to control the movement of the point. 
The advantage of this arrangement lies in the fact that the tongue 
of a point can be replaced at any time without disconnecting 
or interfering in any way with the gear of the point shifter. 
From this it will be seen that the solenoid plungers moving the 
rod which passes beneath the floor of the point also move the 
point tongue. By this arrangement, to remove a solenoid it is 
only necessary to disconnect the wire coming from the line 
contacts and lift the solenoid out, the solenoids only sitting at 
the bottom of the street box, and not being mechanically secured 
to same, the other end of the solenoid coil being permanently 
grounded on the magnet case. The solenoid coils are enclosed 
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in a hermetically-sealed zinc case, this in turn is placed in a 
cast-iron cup-shaped covering, the stop of the solenoid and this 
cup-shaped covering being in the one piece. This cast-iron 
covering completely encloses all parts of the solenoid, the 
plunger rod working through a gland in the cover. This ensures 
the solenoid being absolutely waterproof, which is a necessity, 
as they must frequently work under water during periods of 
very heavy rain. The solenoid coils are wound to operate on 
the 500-volt line pressure direct without any resistance. 

The car cquipment consists of a contact piece mounted on the 
trolley globe of the car (Fig. 4). This contact piece is insulated 
fromthe globe, and is connected by a wire brought down the trolley 
pole of the car to a switch on the driver's platform ; the driver, 
by operatiog this switch, can make this contact piece elec- 
trically alive. The driver's switch can only be operated by a 


special handle, which can only be removed when the switch is 
brought to the off position. 


This prevents the switch on 


Fic. 2.—Automatic Electric Point Shifter. 


the rear end of acar being interfered with by passengers, and 
also ensures that the switch on the rear end is left in the off 
position, each driver only being supplied with one handle. 

The overhead line equipment consists of an ordinary ear with 
two hubs (Fg. 5) soldered in the usual manner on to the trolley 
wire. Each of these hubs carry a special insulator, which in turn 
carry between them a contact strip. "This strip is so suspended 
and placed that when the trolley head of the car is p*s:ing 
under the ear, the contact piece on the trolley head will rub 
against and make contact with this contact strip on the line. 
This contact strip is connected to one of the solenoids in the 
street boxes through a suitable switch and fuse placed in 4 box 
on the nearest street pole. The ear carrying this contact strip 
is placed about 48ft. distant from the point, so that the front 
of the car is 20ft. from the point when same is operated. ‘This 
gives the driver full opportunity of seeing that the point has 
been properly operated before he goes through. A second 
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contact strip is placed on the trolley wire in an exactly similar 
manner to the first which I have just described. This is placed 
directly over the point, so that when the wheels of the car have 
cleared the point a few feet the trolley of the car will pass 
through this second contact. This contact is electrically con- 
nected to the second solenoid of the point nu a similar way as 
the first contact strip was connected to the first solen id. When 
the driver of & car approaches a point which it is necessary to 
move, he closes the switch on his platform, thereby makiny the 
contact piece on the trolley head of his car electrically alive. 
When the trolley of the car passes under the first contact strip 
on the overhead line, the contact piece on the trolley head 
rubbiog against the contact strip on the line makes same elec- 
trically alive, thereby sending a current to one of the solenoids 
at the point, which solenoid on becoming energised will ahift 
the point to the desired position. When the trolley of the car 
has passed from under the first contact strip, the current is cut 
off this solenoid. The car having passed through the point the 
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trolley passes under the second contact, which is now made 
eleotrically alive, thereby sending the current to the second 
solenoid, which throws back the point to its original position. 
If the driver of the car does not want to move the point, he 
leaves the switch in the oft position. 

Oa the Dublin United Tramways the car equipment has been 
reduced to the placing of a non-insulated contact piese on the 
trolley globe of the car. By fitting the cars of certain routes 


Fic. 4.— Trolley Head with Special Contact Piece. 


in this manner the satisfactory operation of the points has been 
accomplished. To briefly explain how this has been done, I 
will take a specific example with which you are all doubtlessly 
acquainted. The póints at the bottom or Nassau-street end of 
Dawson-street and the top or Stephen's-green end of Dawson- 
street are electrically operated. The contact strips for operat- 
ing the point at the Nassau-street end are placed on the right- 
hand side of the line in the direotion of travel. The Terenure, 
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Flu. 5.—Detatls of Point-Shifting Contacts as applied to both Trolley and 
Con iuit Systems of 'l'raction. 


Dartry, and Clonskea cars are fitted with contacts on the right- 
hand side of the trolley globe, so that they open this point for 
themselves and close it after they have gone through, leaving 
the point set right for the Dalkey and Donnybrook cara. The 
contact strip for operating the point at the top of Dawson-street 
is placed on the left-hand side of the line, the Clonskea cars 
being fitted with contacts on the left as well as on the right- 
hand side of the trolley globe, so that they open this point for 
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themselves and close it after they have gone through, leaving 
the point set right for the Terenure and Dartry cars. Although 
at first sight the use of this arrangement of car equipment may 
appear limited, but having gone into the working of the routes 
of the Dublin tramways, which is one of the largest networks 
in the United Kingdom, I find that the arrangement can be 
practically used throughout the system. 

In the second method of operation, in which this point shifter 
can be fitted to a point, the street equipment 1s identically 
similar to the first method which I have just described, so I will 
pass to the overhead liae and car equipment, where the differ- 
ence éxists. The overhead line equipment consists of a double- 
hubbed ear carrying the two insulated hangers, which, as before, 
is mounted on the overhead line about 48ft. from the point. 
In this case the two insulated hangers carry two contact strips 
one on either side of the line, each of which are insulated from 
the line and from one another, and each one is connected to one 
of the solenoids as in the first method. In this case there are 
no contacts over or after the point, as each car having perfect 
control for either route, it is not necessary for the cara to 
throw back the point afcer they have gone through. The oar 
equipment in this method consists in having an insulated 
contact piece on each side of the trolley globe; each of these 
contact pieces is connected to a two-way switch on the driver's 
platform whereby he can make elther of these contac; pieces 
electrically alive, but he is unable to make the two contact 
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Fic, 6.—Sigaal Lamps to show position of Points. 


pieces alive together; otherwise the details of the switch are 
identical with that described in the first method of operation. 
When the driver of the car approaches a point which it is 
necessary to move, he turns his switch handle on platform to 
the right or left, according as he desires to go on the right or 
left track. If he puts it to the right, he makes electrically 
alive the insulated contact piece on the right-hand side of the 
trolley globe of the car. When the trolley of the car passes 
under the contact strips on the overhead line, it makes elec- 
trically alive the contact strip on the right-hand side of the 
line, which is connected to the solenoid in one of the street 
boxes at the point which, when energised, moves the point for 
the right-hand road. If the driver desires to go to the left, he 
puts his switch on the platform to the left, and the operation 
is the same as in the former case, except the other solenoid 
now gets the current, thereby moving point for the left-hand 
road. It will, therefore, be seen that the putting of the driver's 
switch to the right or to the left controls which solenoid in the 
street boxes at the point becomes energised, and, therefore, 
controls for which line the point will be moved. 

At night-time motormen of cars experience difficalty in seeing 
if their points are properly set. To obviate this difficulty, 
signal lights are placed on some pole convenient to the point, 
these lights indicating the exact position of the tongue of the 
point, whether being set for the right or left hand point, or if it 
is jammed in a midway or neutral position. The signal arrange- 
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ment consists of three lights placed horizontally in a row (Fig. 6), 
the centre one being green and the two outside ones red. 
If the point is set for the rlght-hand route, the left-hand red 
light and the green light are lighting. This shows a green 
light or ‘‘all clear" signal for the right-hand route, and a red 
light or danger aignal for the left-hand route, indicating 
that the point is set in the proper ition for the right-hand 
route. If the point is set for the left-hand route, the right- 
hand red light and the green light are lighting, which shows a 
green light or **all clear" signal for the left-hand route and a 
red light or ** danger " signal for the right-hand route, showing 
the point to be set for the left-hand route. These lights are 
controlled by a switch in one of the boxes containing the 
solenoids at the point, and is operated by the tongue of the 
point itself, consequently they are entirely and solely controlled 
by the point. This switch is so set that should the tongue of 
the point accidentally get jammed midway in a neutral posi- 
tion, all lights will go out, which will indicate the state of 
affairs to the motorman. 


LEGAL INTELLIGENCE. 


BIRMINGHAM CORPORATION V. BIRMINGHAM CANAL 
COMPANY. 


Mr. Justice Farwell last week delivered his reter ved judgment in 
this case, of which we have already given a report. 

His Logpsui1P said that the question turned on the true construction 
of Section 82 of William IV. of 1834. The plaintiffs contended that 
their generating station was a mavufactory within the meaning cf the 
section. The defendants contended that the only manufactories entitled 
to the benefit of the Act were manufactories belongirg to persons who 
at the date of the Act possessed steam-engines used fur the purposes of 
such menufactories, or, in other words, that additional stesm-engines 
were allowed to manufaotories then using steam-engines and nothiog 
more, and that if even this was not so a generating station was not a 
manufactory within the meaning of this particular Act. Prima facie 
the words the above manufactures” must mean the manufactures 
mentioned above, and that only the menufaotor ies so mentioned were 
those having steam-engines in existence at the date of the Act, It was 
said that the reference to the future acquisition of land and the future 
extension of the canale excluded this view, but it had to be observed 
that it was the future erection of the manufsctories which was mentiond 
as contemplated, and it was quite possible that engines might be erected 
after the Act on land thereafter acquired within 200 yards of canals 
thereafter cut and yet be for the use of manufaotories existing at the 
date of the Act. Further, the Aot distinguished in the faoe of it 
between manufactories and cornmills, and collieries, ironworks, and 
other works, The manufactories were qualified by the use cf the woid 
above.“ Oorrmills had no euch qualification, and collieries, iron- 
works, and other works had no claim to draw water for any new fire- 
engines at all. The section undoubtedly contemplated the existing 
etate of things, and that only in reference to collieries, ironworks, and 
other works, and there was therefore no apparent reason why the 
existing state of things should not be equally intended with respect to 
manufactures, The inference he drew was that stesm-engines had 
been erected and were in use for some manufactories and cornmills 
under an Act of George III., and also for some ironworks, snd without 
any statutory authority, and that the status quo was preeerved as to all 
these with additional rights in the case of existing manufactories to 
erect and use further and other engines for such manufactories on the 
existing canals and also on canals thereafter to be made, while all 
cornmills within the limits had the right whether erected before or 
after the Act. He saw nothing unreasonable in this constructicn, but 
even if he did this appar-nt unreasonableness would not jastif* him in 
striking out the above or altering the plain words of the section. 
Even it he could read above manufactories” as equivalent to any 
manufactories similar to those mentioned above he did not thick that 
& generating station could fairly be deemed to be included therein. 
The result was that the plaintiffe’ claim failed. 

Judgment for defendants, with costs. 


BOGOTA TELEPHONE COMPANY. 


Mr. Justice Swinfen Eady, in the Ohancery Division on Saturday, 
had before him a petition presented by the Bogota Telephone Company, 
Limited, for the sanction of the Court to an alteration of its memo- 
randum, by giving the company power to issue debenturee. 

His LORDSHIP remarked that the memorandum was in peculiar 
form, and the company was, perbape, justified in desiring to mike 
the alteration. He would, therefore, sanction the addition to the 
memorandum, as asked. 


AN ELECTRICAL ENGINEER'S CLAIM. 


In the King's Bench Division last week Mr. Justice Wills had before 
him tbe case of Pressland v. Edmundson's Electricity Corporation, 
Limited, in which the plaintiff, an electrical engineer, claimed com- 
mission or remuneration for professional services in connection with 
the establishment of electric supply stations in the neighbourhood of 
Wigan. Defendants denied liability, or, alternatively, if they were 
held liable, brought a sum of money into court as sufficient to meet 
the claim. 

In Ostober, 1903, defendants, to whom the scheme had been intro- 
duced by the plaintiff, entered into a contract for carrying out the 


works for £300,000, and on an sgreement, dated Aug. 6, 1897, plaintiff 
claimed 5 per cent. commirsiop, £15,000, or, alternatively, reasonable 
remuneration for his services. For the detence it was denied that 
plaintiff introduced or promoted the scheme or tha: they rm quested 
him to do any wok; or, if plaintiff did any work, it was under 
another agreement, by which defendants, in partnership with two 
other companies, were to pay plaintiff out-of-pocket expenser, and 
when the Bill to carry out the scheme becsmean Aot he was to receive 
such further remuneration as the partnership might consider reas »nable. 

PLAINTIFF, in hie evidence, described the work he did in connection 
with the promotion of local Bills for electric power, and said be was 
continusl travelling about seeing public authoritiee, and making 
arrangement for provisional orders. There were no less then 122 
local authorities, and 18 000 factories and a number of quarries in the 
area were supplied with electric power. Ia  cross-examipation, 
pleintiff sai i in the course of five years be had received £20,000 from 
defendants, but had spent a third of that sum in travelling aud hotel 
expenses. 

r. O. A. RussELL, K. O., said the defendants went into the matter 
spart altegether from Mr. Pressland, who had never done avy work on 
the scheme. The partnership syndicate had spent £19,200 on the 
promotion of the Bill, and up to the present they had not received any 
sort of profit at all. All plaintiff had done was to canva's local 
authorities, 

His Lorvsuir, in giving judgment, said he had come to the con- 
elusion that the work done by the plaintiff did not come witbia the 
egreement of 1897, but he thought, having regard to all circumstances, 
that a jary would have awarded him £1,200. 

Mr. WALLACE informed hie Lordehip that £1,100 bad been paid 
into court. 

Judgment was entered for plaintiff for £1,200, with costs. 


WORKMEN'S COMPENSATION ACT. 
Stevens v. Leicester Corporation. 


At the Leices er County Court last week Judge Wightman Wood 
heard an action brought by David Stevens sgsipst the Corporation 
under the Workmen’s Compensation Act. The plaintiff was employed 
by the Oorporation in the ronstrrotion of the electric tramways in 
Leicester. Oa Aug. 28, 1903, he met with an accident, It appeared 
tbat he was engsged in the operation of shooting cement, and that a 
gust of wiad blew some of the cement into his eyes, He suffered great 
pain at the time, and there was no doubt that he sustained serious 
in jury. Stevens struggled on with his work for a few boars that day 
and the next morning tried to continue, but he suffered such acute 
pain that he was sent hy his foreman to the iofirmary. He was 
there examined and the doctors eame to the conclusion that he had 
been s> serioca!y irjwed tha; he could not work, They gave him a 
certificate to that «ifxt. He took the certificate and his infirmary 
book, which contained a written notice of the sccident, to the head 
foreman, Stevens was put on half. pay for 17 weoke, after which the 
Oorporation gave him light employment, paying bis original rate of 
wages, The Corporation sent him to an eye sj coialist st Nottingham, 
and in conrequence he had to dircontinue his light work, the Corpora- 
tion ditc ntinuing the former half psy allowance on the ground that 
it was voluntary. 

Oonfirmatory evidence having been given on behslf of the plainti il, 
the TowN CLERK, on behalf of the defendants, ssid there had been 
an arrabgement iu force in all the dep irtmeats of the Oorporation for 
many years that if a man met with on accident and was incapscita'ed 
from work he wae put on half-say. This pay went on during a 
workman's incapacity, but the case was revised from time to time 
for obvious reasons. 

The JUDGE said this was a very clear ease. The plaintiff was: ngaged 
jn employment definitely protected by the Workmen's Compensation 
Act. By force of that Act plaintiff became entitled to compensation 
of half the wages he was earning. If the position taken up by the Oor- 
poration was a correct one, it would set up a local law which would be 
over-riding thé general law brought into force for the protection cf 
werkmen, under which workmen were not allowed to contract them- 
telves out, 

Judgment for plaintiff. 


PRODUCTION OF TRAMWAY TICKETS. 


At Bradford Police-court, John Wilkinson was summoned for failing 
to show his ticket on an electric car when requested to do so. 

It was stated that when the inspector went round to examine the 
tickets the defendant said that his was op the floor. He did not 
show it, snd refased to pay the fare. 

The Stipendiary drew attention to a Sheffield sppeal in a similar 
case. A passenger pointed to hie ticket on the floor, but refused to 
pick it up to show it, The case was taken to the High Court, ard 
the decision was against the Corporation, as the Court held that the 
man was not bound to handle the ticket. 

The case was adjourned for a week in order that the prosecution 
might consider the point raised. 


—... 


COMPANIES’ MEETINGS AND REPORTS 


REUTER’S TELEGRAM. 


The annusl meeting of this Company was held on Wednesday, 
Admiial Sir J. O. Dalrymple Hay presiding. 

The CHAIRMAN stated that great expense had been incurred in 
reporting the Far East campaign. Latterly, at any rate, this heavy 
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expenditure had not been covered by the receipts ; indeed, during one 
month, st least, a not inconsiderable loss was incurred, This was due 
to the fact that little or no news was beiog received while expenses 
were going ou all the time, The other branches of the Company's 
activity, which the Board had carefully fostered, made up for the 
deficiency, and indifferent results in one department were counter- 
balanced by profitable business in another. The Board's chief pre- 
occupation during the past 12 months had been the service from Russia, 
where the collection of news had become a reality owing to the abolition 
of the censorship, which had existed from time immemorial. Iu order 
to te able to do full justice to the new state of things the directors lost 
no time in strengthening the staff in that country, and the Company 
were now ir a position to furnish their supporters with detailed and 
accurate accounts of ths important events vranspiring in the Russian 
Empire, They were taking advantage of the establishment of direct 
telegraph communication with Abyssinia to extend their organisation 
to that country. The Company's operations in South Africa have be en 
placed on a satisfactory footing. 


WEST INDIA AND PANAMA TELEGRAPH. 


The fifty-sixth ordinary general meeting of the shareholders of this 
Company was held last we:k at Wiuch:ster House, Partioulars of the 
report appeared in our last week's issue. 

t. W. B. KIxOSFORD, who presided, stated that the traffic receipts 
for the current half-year showed considerable increase at the time when 
the report was issued. Since then a return had been received stating 
that the estimated 1 showed a marked improvement. The traffic 
receipts at the British West ladia station had remained stationary, 
aud this was disappointing, because they had reason to anticipate thet 
there would certainly be some increase, owing to the failure of the Con- 
tinental beetroot crop and the higher prices obtained for West Indian 
sugar, and also to the reported improvement generally in the com- 
mercial prospects of the colony. Daring the early part of last year 
they were in communication with the Government with reference to an 
extended cable system ia the Weet Indies, and certsin proposals were 
made by them which involved, if carried out, the grant of an Imperial 
subsidy. They had all read of the new national defence scheme for 
the Empire, and of the announcement that the Government had decided 
to withdraw white troops from the West Iadies, and also to reduce the 
naval forces in those waters, and to dissontinue the maintenance of St. 
Lusia as a ooaling station. The Oolonial Cffioe had recently informed 
them that the proposals made by the Oompany could not be entertained. 

Ia reply to a question, the OHAIRMAN stated that the directors were 
dug watching wireless tslegraphio developments in the West 

nales, 

The report was unanimously adopted. 


WORCESTER ELECTRIC TRACTION. 


The second ordinary general meeting of this Company was held at 
Donington House, Mr. B. S. Day (chairman of the Company), presiding. 

The CHAIRMAN, reviewing the position generally, remarked that 
the mej pe of the line was opened on Feb. 6; the London-road 
was opened in April, and the six furlongs in the Bath-road in June. 
The amount of revanue from the cars was £11,640, and the amount of 
expenditure £6,308, giving a profit of £5 552. With the 'buses the 
revenue was £5,970, the expenditure £4,134, and the net revenue 
loss £164. The Board of e have extended the time for the 
completion of the whole of the remaining lines until Dec. 17, 1906. 
There was some likelihood of the proposed St. John's route extension 
being revived in the future, The Bath-road section had not yet 
reslised expectations, 

The "uS was uusnimously adopted, as were the following resolu- 
tion: That the following resolution, which was passed at an 
extraordinary general meeting held on Dec. 17, 1902, be ressinded : 
That the capital of the C xmpany be divided into 12,000 shares of £5 
each to be called ordinary shares, and 12,00) shares of £5 each to be 
called preference shares, and to confer on the holders thereof the 
right to a fixed cumulative preferential dividend at the rate of 6 por 
cent, per annum on the capital for the time being paid up on such 
shares, and such preference shares to rank as regards dividend in 
priority to the other shares, and not to confer any further right to 
participate in profits or surplus atssts. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The ninth general meeting of this Company was held last week at 
Hamilton House, Victoris'embankment, Particulars of the report 
eppeered in our issue of the 26th ult, 

Mr. Henry DRAKE, who presided, stated that during the year the 
Oompsny had had a considerable amount of trouble to do business. 
Iu no year since the inauguration of the undertaking had it been more 
difficult to obtain orders or to get them at satisfactory prices. The 
work was largely with municipslities, and the financial s‘ringency, 
together with the new views which were taken about munioipal 
trading, had had a considerable influence on the amount of work 
carried out by the local authorities. It had therefore been difficult 
for them to borrow money as freely as they had been in the habit of 
doing, and even the most necessary extensions in many casss had 
to stand over until better times, With the advent of improved financial 
conditions, orders which had been under consideration for many months 
were being given out. The business of the Oompany had never been ins 
healthier condition than it was at present. The Board had no 
uneasiness as to the future. They objected to the prices which the 
Company were getting for their work, but they recognised the existing 
c ondition of affaire, which they believed would shortly pass away. 
They had been especially busy in the Esst, which they had made their 


own field, and in which they hoped to maintain their ascendancy. 
They had made several endeavours to open up trade with Continental 
countries, but tariff difficulties stood in the way, preventing them from 
submitting tenders which could ba of the slightest use. The Oompany 
were getting considerable trade in the important business of power 
distribution The fact that they had been in the business from the 
beginning and bad pioneered the work had given them a very strong 
position A the field. and one which they woald do their utmost to 
retain. Their policy in ecquiring the undertaking of the Anchor Oom- 
pany had been amply justitied. 
The report was adopted. 


NEW COMPANIES REGISTERED, 


“Otto” Electrical Manufacturing Company (1905), Limited.— 
Capital, £75,000. Object: to acquire the business of the Otto 
Electrical Manufacturing Company, Limited, to adopt an agreement 
with A. C. M. Jenkins and C»., end to carry on the business of elec- 
tricians, suppliers of electricity, etc. 


Liens Registered. 

Blackpool, St. Annes, and Lytham Tramways Compauy: 
Limited.—Lien registered May 22, for £5,0C0 5 per cent. debentures, 
part of £15,000 ; amount previously issued, £10,000; no trustees ; 
charged on the undertaking and all the property, present and future, 
including the uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Palermo.—The Sicilian Railway Company require tenders for elec- 
tric wires and cables. Tenders by June 11. 

Darlington.—The Oorporation invite tenders for switchboard 
extension and booster. Tenders by June 19. 

Cataquozes (Spain). — The local light and power company 
require tenders for electrical plant. Tenders by July 1. 

Grays Thurrock.—The Urban District Oouncil invite tenders for 
switchboard extension, storage battery, eto. Tenders by June 17. 

Partick.—The Town Council invite tenders for the supply of 
various plant at their electricity works, Tenders by 12 noon on 
June 6. 

Bdinburgh.— Tenders are invited for steam and exhaust pipework 
» McDonald-road electricity supply station. Tenders by 10 a.m. on 

une 6. 

Madrid.—The Publio Works Department require tenders for carry: 
ing out & scheme for an eleotric tramway for goods transport along 
Bilbao quays. 

Madrid.—The Post and Telegraphs Department require tenders for 
construction and working of a telephone line at Matron (Baleares); 
Tendera by June 5. 

Cardiff. —The Asylum Visiting Committee invite tenders for the 
electric lighting of their new asylum at Whitchurch. Tenders by 
Jane 14. Zee advertisement. 

Bracebridge (near Lincoln). —Tenders are invited for the installa- 
tion of fire telephones, bells, and tell-tale clocks at the Brace- 
bridge Asylum. Tenders by June 7. 


Liria.—The Municipality require tenders for installation of electric 
lighting ; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum. 
Brussels.—The Belgian Government Railways require tenders for a: 
number of lamps and acceesories, ification No. 97 may be 
obtained from their office at Brussels. Tenders by Jane 14, 
Laventhem (Belgium).—The Municipality require tenders fof 
erection of central station, laying of mains, eto, Particulars (3s, 4d.) 
may be obtained from the Secretary of the Mayor of that place. 
Bristol.—Tenders are invited for single-phase alternating-curretib 
transformers and three-phase to diteot · urrend motor-generators. Fall 
particulare from the City Electrical Engineer, Temple Backs, Bristol, 
Talgarth (Wales).—Tenders are invited for (1) wiring of the new 
farm buildings, including the supply and fixing of motors and (2) firé: 
en installation at the Brecon and Radnor Asylum. Tenders by 
une 7, 


Edinburgh,—Tenders are invited for the supply of lead-sheathed, 
paper-insulated copper cables for electricity supply conductors for the 
year ending May 15, 1906. Tenders by June 5, Seeadvertissment in 
last issue. 

Moxley (near Bilston).—The Sonth Staffordshire Joint Small-pox 
Hospital Board invite tenders for the electric wiring and lighti 
(including main cables, fittings, etc.) at the dali dio hospital 
Tenders by 9 a.m. on June 7. 

London.—The London Oounty Council invite tenders for the pur- 
chase of the modern electricity generating machinery and plant at the 
generating station, 8 to 16, Sardinis-street, Lincoln's-inn-fields, W. O. 
‘Tenders before 5 p.m. on June 5. See advertisement. 

Madrid.—The Post and Telegraphs Department require tenders 
for 50 tons 4mm. zinced iron wire and 5 tons 3mm. bronze wire. The 
maximum price for the iron wire is 580 pesetas and that for the 
bronze wire 5,400 pesetas per ton. Tenders by June 5. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a d00-kw, motors © 
generator, together with the necessary switchgear for same, 
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Lugano (Switserland).—Tendoers are invited for the erection of an 
electric power station at Zordola, to be worked by water power. Par- 
tioulare may be obtained from the town clerk. Tenders by June 9. 

Ossett (Yorks).—The Town Council invite tenders for the following 
plant: (Section No, 1) quick-speed engines for direct coupling to 
dynamos ; (2) dynamos, boosters, and balancers ; (3) V rie d ttery ; 

4) switchboard ; (5) travelling crane ; (6) cables, Tenders by June 14. 

Switzerland.—M. R. Vontobel of Winterthour, and M. Oharlee 
Probst, of Lucerne, have obtained a concession for the construction of 
& narrow-gauge electric railway from Meiringen to Gletach. The total 
cost of the enterprise is estimated at £241,600; 219, 600 is to be 
expended on rolling-stock. 

Esh (Durham).—Tenders are invited for erection of electric light- 
ing plant on the road leading from Oornesy Lodge by Commercial- 
street, Cornaay Oolliery, and then by the low road to Hawsteele 
crossing, being a distance of about 1,600 yards. Tenders to the Esh 
Parish Council by June 13. 

Glasgow.—The Corporation invite tenders for the construction of 
tramway in Dalmarnock-street and Springfield-road from Great Eastern. 
road to Dalmarnock-road. Specification. eto., can be bad on applica- 
tion to Mr. James Dalrymple, general manager, 46, Bath.street, 
Glasgow. Tenders by 10 a.m. on June 13. 

Bristol,—The Docks Committee invite tenders for the construction. 
delivery, erecting in place, fitting, testing, and maintenance for 12 
months after completion, of four two-ton movable electric jib cranes, 
and one three-ton movable electric jib crane to be erected on the 
adjoining wharf at Oanons Marsh. Tenders by June 7. 

Hammersmith.—The Council are about to supply all electricity to 
the stands at the Olympia Electrical Exhibition, and invite proposi- 
tions from bona fide British manufacturers for the hire of the neccesary 
materials for the distribution inside the hall. The materials required 
will consist of (A) meters; (B) lead-covered and srmoured cables; (C) 
distribution pillars ; (D) fuse and switch boxes for exhibitors’ stands ; 
(E) continuous-current plant „ rotary converters, or 
steam driven). Tenders by June 3. See advertisement in last issue, 


RESULTS OF TENDERS. 


Islington.—The Electricity Committee recommend the acceptance 
of the contract of the Union Electric Company for the supply of 
42 Excello flame lamps at a cost of £388. 13s. 

Shoreditch.—The Borough Council] have accepted the tender of 
W. T. Glover and Oo., at £5,234. 6s. Ad., for the supply of 5,800 yards 
of 75 high-tension concentric, paper-insulated, Jead-covered cable. 

St. Marylebone.—The Oouncil have ordered from the St. Helens 
Cable Company 10 miles of ‘C3 concentric cable at £154. 19s. per mile. 
3 miles of O03 triple-concentric cable at £287. 4s, per mile, 2 miles of 
06 t:iple.conoentrio cable at £362. 88. per mile, and 1 mile of 1 
triple-concentric cable at £474, 88. per mile. 

Bournemouth.—The Town Council have received the following 
tenders for Contract No. 6—11 electric cars: Dick, Kerr. and Oo., 
Limited ; British Thomson-Houston Compeny, Limited; British 
Westinghouse Eleotrio apd Manufacturing Oompany, Limited (with- 
drawn); Brash Electrical Engineering Company, Limited. No tender 
has beon accepted so far. 

Birmingham.—The following tenders have been accepted for the 
necessary materiale and the works of reconstruction cf the tramways: 
Bolckow, Vanghan, aud Co., Middlesbrough, 1,660 tons cf tramrails 
with fishplates, £5. 10s. per ton; Hadfiela's S'eelfoundry Oompsny, 
Sheffield, special tramway work, £1,708. 10s.; Dick, Kerr, and Co., 
Preston, reconstructing permanent way, £12,261. 15s. 1d.*; Dick, 
Kerr, and Oo., 200 electric cara, including provision of spare parts and 
contingencies, £110,411. 122. This amount is exclusive of the cost 
of paving the sides of the roads, which will be carried cut by the same 
firm at the same time for the Public Works Committee; it is also 
exclusive of the cost of the overhead electrical equipment. 


BUSINESS NOTES. 


TRACTION. 


Swinton.—The Swinton Tramways (Extension of Time) Bill has 
been read a third time in the House of Commons. 

Bristol.—A meeting of the inhabitants of Westbury unanimously 
resolved to ask the company to substitute electric cars for ‘buses, 

Blackpool.—The receipts from the trams for the period between 
April 1 and May 18 totalled £4,985, as sgainst £4,559 last year. 

Leven-Kirkcaldy,—The Commissioners under the Private Legisle- 
tion 3 (Scotland) Act have found the preamble of this Bill 
proved. 

Gi)merton (N.B.).—A meeting of inhabitants decided to petition 
the Mid-Lothian Oounty Council to support the proposed electric 
tramway. 

Donoaster.—Tho piébiscite on the question of Sunday running has 
resulted in an adverse vote, the figures being: against Sunday running, 
1,536 ; in favour of same, 564. 

Garcia Renault Electric Cars Co.—An order for compulsory 
winding - up has been made with respect to the Garcia Renault Electric 
Cars and Accumulators, Limited. 

Hastings.—The Hastings Tramways Bill (except the portions 
Gealing with the Bexhill tramways) has now passed through all the 
committee stages of the House of Lords. 

Nottingham. — The Corporation are experimenting with a 20-h. p. 
Wolseley motor bus with a view of testing the respective merita of 
such vehicles and electric trams for Sneinton, 


Lampeter,— At a meeting of the inhabitants a resolution support- 
ing the light railway scheme to New Quay was carried with enthusiasm, 
and it was desided to ask the Oardigan: Town Oouncil snd the rural 
district councils to contribute towards the cost, 


Bournemouth.—The work of constructing the electric tramways 
to Ohristchurch and through the suburb of Southbourne has just begun, 
This will, doubtless, be welcomed by the inhabitants, as at present the 
journey, which is scarcely four miles, costs 61. by bus. 


Bradford.—At the meeting of the Tramways Committee the city 
treasurer reported a profit of £70,000 on the tramways, and after 
the repayment of sinking fund there remains a disposable balance of 
£16,000. This is the largest balance which the committee has had. 


Whetstone and Barnet.—At a meeting of the East Barnet Urban 
District Oouncil the plans submitted by the Herts County Oonncil for 
the light railway between these places were considered, and it was 
decided to forward the County Council certain recommendations as to 
street widening. 

Halifax.—The Oorporation having obtained powers to construct 
tramways to Wainstalls, an out-of-the-way district, they decided to 
apply to the Board of Trade for leave to substitute motor buses. A 
reply from the Board has been received, stating that the Board are not 
empowered to g.ve the authority desired. 


York.—The Wolseley Motorcar Company recently conducted some 
tests with one of their vehicles, and the resuits are reported to have 
been highly favourable. There is expected to be an interesting dis- 
cussion on the part of the Oorporation at an early date in regard to 
the electric tram versus motor 'bus question. 


Edinburgh.— It has been announced officially that the Mid- Lothian 
County Council has now withdrawn its otjections, and consented to 
the provisional order of the Edinburgh Suburban Electric Tramways 
Syndicate, Limited. As Dalkeith and Bonnyrigg have also granted 
their consent, the approval of the whole local authorities on the route 
has now been obtained. 

Wellingborough.—The House of Commons Committee on Wednes- 
day rejected the Wellingborough and District Tramroads and Elec- 
tricity Supply Bill, promoted by the British Electric Traction Oom- 
pany. The company sought powers for an extension of time for the 
construction of authorised tramways and for power to establish generat - 
ing stations and supply electric power in portions of Northampton- 
shire, Bedfordshire, and Huntingdonshire. 


Darlington.—As the result of the introduction of 4d. fares, the 
tramway receipts have shown a fall, notwithstanding an increase in 
the number of passengers, During the four weeks the 4d. fares have 
been in operation the passengers have averaged 60,000 a week (in a 
population of 48,000) ; the receipts, smonntiog to about £778, show a 
decrease of some £100 as compared with last year. The inference 
appears to be that resort should not be had to jd. stages until a 
tramway system is well established. 


Metropolitan Raiiway.—O:ders for 10 electrio locomotives, each 
developing 1,900 h.p., have been placed with the Westioghouse 
Company for use on their newly.eleotrified line between Harrow and 
Baker-street. Experiments with the disosrded ‘'Tabe” locomotives 
proved that these engines were not suffioiently powerfal for the work 
on the Metropolitan line. The same locomotives will be used on the 
Metropolitan section of the Inner Circle for goods traffic and for the 
steam trains coming off the Great Wes‘ern and Hammersmith lines, 
vici Bishop's-road. 

London Southern Tramways Co.—Several witnesses having been 
examined in support of this company’s Bill seeking power to reconstruct 
their eystem electrically, the chairman (Mr. T. G. Ashton) intervened, 
and said there was no necessity to proceed farther, as the committee 
were of opinion that the preamble was not proved. Mr. Vesey Kuox 
protested that it was contrary to the Standing Orders and the practice 
of the House to decide against a Bill before hearing the whole of the 
promoters’ case, but the committee adhered to their decision, and the 
scheme was rejected. 

Seaham Harbour.—At the monthly meeting of the Seaham Urban 
District Ooundil, the Finance and General Purposes Committee 
reported that negotiations with the tramways company had resulted 
in the company deciding to promote a Bill enabling them to construct 
a line through Marton Colliery and Seaham Oolliery to Seaham 
Harbour, in lieu of the line which they proposed to construct from 
South Hetton, around by Easington, to Sesham Harbour, and that 
the company proposed als» to make a line of tramwsys from Seaham 
Haibour to Ryhope. 

Bury.—On account of the inoressed demand for energy, the 
Tramway Committee in November appointed representatives to confer 
with the Electricity Committee on the question of price, The result 
of the negotiations was a decision to charge 14d. per unit for the half- 
year ending September last, 1°4d. per unit for the quarter ending 
December, and 1:51, per unit for the quarter ending March 31. A 
further reduction to 12d. per unit came into force on April 1. The 
difficulty in the way of a further concession appears to be the abnormal 
traffio on the occasion of football matches, which necessitates additional 
generating plant for such days only. 


Ramsgate.—An accident occurred to one of the trams at Ramegate 
last week. Apparently, on descending a hill leading to the harbour, 
the brazes failed to act, and the car ran at a great speed and dashed 
into a grocer's shop. The passengers jumped from the car and escaped 
serious irjary. The shop was wrecked, and a seven-year-old daughter 
of the manager was found with her head terribly injured. Her life is 
despaired of. The driver of the car was taken to a surgery in an 
unconscious condition, having sustained head and chest irjaries, and 
the conductor was also removed with hia cheek bone laid bare and a 
scalp wound. There were a number of other injuries of a lees serious 
character suffered by passengers, 
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Birmingham.—The Tramways Committee of the City Council in 
their report state that, under the terms of the agreement with the City 
of Birmingham Tramways Oompany, the latter have informed the com- 
mittee that the order in which they desire the reconstruction of the 
undermentioned tramways under lease to them to be proceeded with 
in as follows: (1) Baltley and Nechells route; (2) King's Heath route; 
(3) Moseley-road route; (4) Stratford road route. The accounta for the 
year ended March 31 last show a gross profit on the Steelhouse-lane 
route of £8,764 1s. 2d., and after providing for interest on capital and 
contributions to sinking fund, there remains a net profit of £5,800. 
17s. 91., which the committee have carried to the reserve fund. 


Belfast.—At the meeting of the Tramway Committee on Monday, 
a deputation from the National Telephone Oompany attended. They 
stated that the compsny were willing to meet the committee so far as 
they could, but thoy asked the latter not to adhere to their decision 
that all the telephone wires along the tramway routes must be 
placed underground, as this would entail great hardship and expense. 
A lengthened discusion ensued, but ultimately it was decided that in 
order that the position of the Corporation on the question might be 
accurately sscertained, the town clerk should submit a case to counsel. 
The Lord Msyor reported on behalf of the sub-committee which had 
visited the dep6‘s that the work was proceeding satisfactorily, and the 
city surveyor intimated that the reconstraction of the tramways 
system was being carried out in a manuer which met with his 
approval. The consideration of the question of fares was farther 
adjourned. | 


Blackburn.—The sixth annual report of the Corporation tramways 
shows receipts amounting to £48,875 against working expenses of 
£30,580, leaving a gross profit ot £18,295. Interest on loans absorbs 
£8,699 and sinking fund £12,488, showing a deficit on the year of 
£2,792. The mileage passengers receipts and receipts per car mils for 
the pest and the preceding year respectively are as follows: 986,963 
and 951,484 miles; 8,661,720 and 7,742,692 passen ; receipts, 
£47,118 and £43, 374 ;. receipts per car mile, 11°46d. and 10°94d. The 
cost of maintaining the rolling-stock shows a marked decrease as com- 
pared with last year. The consumption of power shows a alight 
decrease, being 2°77d. per car mile against 2:81d. for the previous 
year. This is attributed to the bonus system to drivers, The joint 
managers (Messrs. Johnston and Oowell) do not think the general 
expenses can be materially redaced, except in regard to the charge f.r 
energy, which represents over 30 per cent. of the total expenditure. 


Inquest,—An inquest was held at Gateshead on Monday into the 
death of John Henrv Fenwick, a bricklayer’s labourer, employed on 
the North-Eastern Railway, who met his death by taking hold of a 
live wire at Gateshead railway shop. Matthew Waller, an electric 
crane driver, said he shut off the current to the electric crane at 4.45 
on Friday afternoon. He tried the switch, and eve:ything was safe 
when he left at five o'clock. Another witness, who was working with 
the deceased, ssid that on the side of the walls on which they were 
working were three wires that conveyed the current to the craue. 
After deceased had gone up the ladder he heard a shout, and saw him 
grasping one of the wires in his right hand, He was standing on the 
electric crane. He did not know what the deseased was doing to get 
hold of the live wire. He thought that whilst standing on the crane 
he must have grasped the wire to save himself from filling. Dr. 
Robinson ssid that death was the result of shock due to the pssssg» 
through the body of the electric current. A verdict of accidental 
death was returned. 

Municipalisation in the States — Mr. Dalrymple, the mans ger 
of the Glasgow Corporation tramways, is on hie way to Ohicago to 
assist the mayor of that city in the work of taking over the tramway 
systems. The decision of the Ohieag Corporstion to municipalise the 
trams created something of a sensation in the States, Mr, Dalrymple 
was met at New York by several members of the Manicipal Ownership 
League of Chiosgo, who came from that city to welcome him, and also 
by a deputation of New York city officials, He was given a public 
reception at the Hoffmann House last night, at which Mr. McOlellan, 
mayor of New York, presided. In an interview Mr. Dalrymple ssid 
that he was going to Ohicago without delay, as he was anxious to 
make his absence from Glasgow as short as possible. Oc being asked 
his opinion of the amwaga system of Nəw York he oriticised it 
severely. He did not think they were worthy of a great city, and 
declared that they were not nearly as gooi as Glasgow | ossessed. 
Mach of his criticism was directed to the lack of dissipline on the part 
of the tramway employé). 


Leicester.—At a special meeting of the Corporation on Tuesday 
Councillor Flint moved the adoptioa of the report of the Tramways 
Oommittee, which iacluded the repo:t of the boroagh surveyor on the 
cost of the electris tramway echeme. The total expenditure authorised 
by Parliament was £580,747. The »mount estimated to be spent on 
the work which had been actually done was £475,000, and the actusl 
cost had tem £469,746. This wasa saving of £30,219, but there were 
other items in which they had ex :eeded the origins! estimate, amount- 
iog to £24 000. and the net saving on the estimates was £5 274. The 
total amount usexpenided of the original estimate wae £111,000, this 
iicluiiog the saving on the work coe. The parliamentary estimate 
was for 42 miles of track and 9) cars. The routes actually construc ed 
totalled 364 miles of track. The figures, worked ous on the basis he 
had given, came out at £12 869 por mile, while the borough surveyor's 
estimate was £13014 per mile, the total saving being £5,275. 
Councillor Flint remarked that, cunsideriog the admirable system they 
had acquired, he thought the result must be deemed highly satis- 
factory. The report was adopted. 


Railway Motor Buses.—At tbe meeting of the Municipal 
Tramways Association at the Westminster Palace Hotel the committee 
considered the amendments made by the House of Commons Oom- 
mittee in the North-Eastern Railway Bill, with a view to the pro: 
tection of the Hull and Newaastle Corporations regarding the running 


of railway motor omnibuses. The committee of the association decided 
that the amendments did not go far enough to sstisfy the requirements 
of corporations owning tramways. Under the circumstances it was 
resolved that when the Bill is set down for consideration on the report, 
an attempt should be made to still further limit the powers of railway 
compsnies with regard to motor omnibuses, and a motion is to be made 
in the House of Commons on that subject to the effect that ‘‘ notwith- 
standiog the powers granted by Section 54 of the Bill, nothing con- 
tained in that section shall authorise a company to run any rail way 
omnibuses in a borovgh or urban district provided with a system of 
tramways, otherwise tnan for the conveyance of railway passengers, 
pes-evgers’ luggage, aud mails to or f-om a station or hotel of the 
eompsny, without the content in writing of the local authority for 
euch a period as may bo therein specified.” 

Proposed Electric Railway.—A meeting will be held in Man- 
chester early in June with a view to ascertaining whether or not 
sufficient local support will be forthcoming to justify the promotion in 
tbe next session of Parliament of a Bill asking for powers to construct 
the South Manchester Electric Railway to connect the outer Oheshire 
suburbs and the city. The proposed railway will be an express 
suburban cross-country '' belt line” of standard gauge aud constructed 
as a light railway, the main line being about 164 miles long, and the 
branches bringing the total mileage up to about 26 miles. The line ie 
intended for both passenger and goods traffic, and will transversely 
inters2ct aud connect all the existing southern trunk lines from 
Manchester to London. It will commence from a proposed new 
centrally situated terminal station on the southern outekirts of the 
city, thence runoing about seven miles sonth-westwards direct into 
Oheshire, and thenca through the outer belt of North Oheshire 
suburban residential districts, at an average radius of nine miles from 
the Manchester Town Hall, and terminating at a proposed new station 
at Hazel Grove, adjacent to the Stockport Oorporation tramways 
terminus, and to the Midland Railway Oompany’s new main-line 
station.— Macclesfield Courier. 

South Staffordshire Tramways Co.—At an extraordipary general 
meeting last week, the agreement with the Oorporation of Wednesbury 
for the sale to the latter of the portion of the company’s undertaking 
within the borough was confirmed. The length of line concerned is about 
four miles. It was also resolved that the proposed agreement between 
the company and the South Steff rdshire Tramways (Lessee) Company 
be approved. Tho Ohairman said that the net result of the agreement 
was that the claim of the lessee company had been reduced from a 
possible £55,000 to £51,600, but some reconstruction work still 
remained to be carried out, The fifteenth ordinary general meeting 
followed, when the Obairman stated that the revenue for the half-year 
amounted to £1,257. After deducting all expenses chargeable to 
revenue, there remained a profit of £663, which it was proposed to 
apply in the payment of a dividend of 18. 81. per share on the pre- 
ference shares, which would absorb £633, leaving £36 to be carried 
forward. This dividend was against a dividend of 1s. Ad. to June 30 
last, Oertain arrangements had been made which would give them a 
saving of about £550 a year in expenses of administration, or enough 
to increase the dividend on the preference ehares by 1s. 5d. per share. 
The only other municipal authority besides Wednesbury with which 
they were in negotiation wes Dudley, and he hoped to be able to report 
something definite as to that by the next meeting. The report was 
unanimously adopted. 

London County Council —At the meeting of the OCouncil d 
Taesday the Highways Oommittee recommended that ssuction shoal 
be sought in the parliamentary session of 1906 for laying temporary 
tramway tracks. Auother recommendation was that £7,150 should 
be voted for the erec:ion of the Streatham sub.station. Au important 
subject on the agenda was the construction of the following new 
tramways: (1) from Osmberwell-grean, via Denmark-hill, Ohampion- 
park, Grove-lane, Dog Kennel-hill, and Grova-vale, to the janotion of 
Lordship-lane and Orystal Palace-road ; (2) from the terminus of the 
authorised tramways in Lordship lane, via Lordship-lane and London - 
road, to Dartmouth-road, Forest Hill; (3) from Grove-vale, via 
Goose-green, Est Dalwich.road, and Pe kbam Rye, to Stuart-road, 
Peckham ; (4) from the existing London County Oouncil tramways in 
New Oross-road, via Lewisham High - rosd, Loampit hill and vale, and 
High-street, Lewisham, to Rushey-green ; (5) from the existing London 
County Council tramways terminus in Trafalgar-road, Greenwich, via 
Bla:k wall-lane, to a point near Blackwall Tunnel. The estimated oo 
is £302 950 for the track, iacluding cables and duots, £26 200 for 
cars, £18 500 for car-sheds, and £14,300 for sub-stations. Owug to 
the amount involved, a decition was adjourned for a week in a: ord- 
ance with standing orders. The Finance Committee are in communi- 
cation with the Highways Oommittee on the matter, as the former 
think that, owing to the expanse iavolved in the approaching recon- 
struction of the northern system, other outlays should be curtailed a. 
mu^h as possible. The receipts for the week ended May 20 totalled 
214.345 »gainet £11 451 last vear, and fo: the period from April 1 
to May 20 the amount was £100 182, aga net £78 458. 


New York.—The Rapid Traasit Oommiesion at its meeting on 
May 12 adopted all the tunnel routes iaformally chosen a week sg, 
with the exoeption of that for a four-track tubway in Thirty-fourch- 
street. The commission decided to rua the new Lexington-avenue 
route through Thirty. fifth aad Thirty sixth streets, as originally proposed, 
and leave Thirty-foarth-street as a route for an independent cross-town 
line or moviog platform. This modification was brought about by a 
letter signed by Max E. Schmidt, Stuyvesant Fish, and, Oornelius 
Vanderbilt, representing the Oontinuous Transit Secu ‘ities Company. 
The letter said that, subj2ct to possible damages to abatting property 
owners, the Interborough Rapid Transit Company would be glad to have 
a moving platform on the Forty.s»cond-street spur of the Third-aveau« 
elevated road. The engineers for the New York City Railway Oompavy 
ssid thoy did not longer desire a four-track roux through Thirty- 
fourth-street, but preferred the route as originally laid dowa, with 
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two tracks in Thirty-fifth and two in Thirty-sixth street, between 
Lexington and Fifth avenues. The Thi:ty-fourth-street cross-town 
line will be built in two sections, one section being from the East 
River to Ninth-avenue, and the other from Ninth-avenue to the North 
River. The commission authorised the extension of the Interborongh 
system from the present northern terminus on the west side to Vau 
Cortlandt Park, Mr. Bryan say ing the cars would be running there in 
a year's time. Acting-engineer Rice said that trains would be running 
down Broadway to the Battery within six weeks, Mr. Rice also said 
that as soon as les ka were stopped in the tunnel under tbe Harlem in 
about three weeks, it would be put in operation. The Interborough 
Company's proposition to four-track the Second-avenue elevated track 
was se josted. On the four-trackirg of the Fulton-street, Brooklyn, 
subway, a letter was read from August Belmont saying that the Iuter- 


borough was willing to pay balf the cost if the city would pay the cost 
of the connection. This cffer was accepted The city will pay £300,000 


and the company £100,000.— Electrical World (New York). 


LIGHTING AND GENERAL. 


Halifax.—The Corporation last year made a profit of £5,826 from 


their electricity works. 


Salo of Plant.—Partioulars of a sale of a complete direct-coupled 


steam ret appear in another column. 


Ponrith.—The Urban District Council have decided to transfer 


their electric lighting order if a suitable offer is received. 


Rubber.—An association has been formed in France to promote 


rubber production in the Congo and other French colonies. 


Grangetown-in-Cleveland — Plans have been prepared for the 
erection of sn electric power station here for the supply of Tees side 


district. 


Malton.—The Town Oouncil's contract with the gas company having 
expired. it is now propored to ask for tenders for lightiog by gas or 


electricity. 


Biackburn.—Last year's working of the electricity department 
shows a net profit of £261, after providing for £14,297 intercat and 


sinking fund. 

Johannoesburg.—4An international exhibition ie to be held in 1907, 
uuder the patronage of the Government and the Ohambers of Mines, 
Commerce, and Tiade. 


Elgin.—The Town Oourcil have remitted to a committee to report 


on the best method of taking the necessary steps for the introduction 
of electric light to the burgh. 


tine.— There is said to be a good opening at Rosario for 
The Harbour Worke Company are just 


Argen 
electric plant and appliances. 
constructing a central station. 
Batley.—The loss in the electricity department of the Oorporation 
his been reduced to £340 for the past year, as compared with £854 
for the previous eight months. 
Pitlochry.—Enquiries are being made with the view of ascertaining 


what local support can be obtained ia connection with the proposal to 


introduce the telephone to the district. 


Hanley.—In consequence of the electrical engineer's report on the 
expenditure necessary for mains, tools, meters, eto., application is to 


be made for sanction to borrow £11,000. 


Nicaragua. — The Government have granted a monopoly for 
the 


utilising the Tipitape Falls for generating electricity to 
Nicarsguan Finance and Improvement Company. 
, Western Telegraph Co.— An interim dividend has been declared, 


payable on June 24, of 5s. per share, or at the rate of 6 per cent. per 


apnum, free of income tax, for the quarter ended March 31. 


Barnstaple.—The Town Council are advertising in the local papers 
ta the effect thet where, during alterations in premises, it ie found 


necessary to interfere with any electric apparatus, notice thereof must 
first be given to the electric engineer. 


Dunfermline.—The Fife Electric Power Company's station at 
Townhil hes been completed. The streets in the northern part of 


Dunfermline are being opened up for cable-layiog. The company 
are under contract to supply several factories in the city and collieries 
in the district. 

New Works.—The Simplex Steel Conduit Company inform us that, 
owing to enormous increased demand for their conduits and fittings, 
the y have found it necessary to build entirely new factories at Garrison- 
lane and Maxstoke-street, Birmingham, and have made special arrange- 
ments for quick delivery. 

Newtown Telephones. —The Urban District Council have rescinded 
the following resolution: ''That inasmuch as the Council have con- 
sented only to be liable for £120, to be made up in Newtown, they 
cannot now see their way to increase their liability, which the new 
guarantee proposes to do. 

Electrical Plant for Japanese Dookyards.—4A Reuter’s telegram 
announces that contracts to the amount of 5,000,0003ol. bave been 
placed in the U.S.A. for shipment with all dispatch of electrical 
equipment machines, tools, and installation in the Japanese Govern- 
ment sbipyaids and areenals. 

Hesale.— The Court of Referees of the House of Commons on the 
Joch ult., after hesring an objsction taken by the promoters of the 
Hessle electric lighting provisioual order to a petition which the Hesele 
Gaslight and Ooke Company sought to present in opposition, decided 
do allow a /ocus on the ground ot competition. 

London County Counoil.—On Tuesday it was ag. d to lend the 
Hackney Borough Council £11,083 for electric light install tion and 
the Poplar Borough Council £3.660 for electric lighting purposes. 
Sanction was also given to the borrowing of £1,782 by the Islington 
Borough Council for electric lighting purposes, 


Swansea.—The Council have decided to ask the National Oompany 
what steps they are taking with regard to Justice Buckley's decision 
on the question of intercommunication. The Postmaster-General is 
enquiring as to the number of present O>rporation exchanges, the 
number of subscribere, and the amount of capital expended. 


Cape-te-Cairo Rall and Tolegraph.—Mecers. Pauling and Oo,. 
contractors for the extension of the Ospe-to-Osiro Railway beyond 
the Victoria Falls, have received a cable from their representatives 
in Rhodesia to the «ffect tt at the railway and telegraph lines have 
reached Kalomo, the hea’qaarters cf the North-Western Rhodesia 
Administration. 


‘Walsall,—An enquiry has been held into the application of the 
Town Council for sanction to borrow £5 600 for electrio lighting. 
The loan is mein!y required to replace tbe present plant at the station 
in the centre of the town by larger machinery, the demand having 
so increased that the plant ie already overtaxed, and will be quite 
unequal to the demand of the coming winte”, 


New Branoh.—The Weston Electrical Inst:ument Company, of 
Nowark, N.J., U.S.A., bave opened a branch office and laboratory at 
Audrey House, Ely-place, Holborn, E.O., under the management of 
Mr. A. Davy. Weare informed that catale gues describing tbe firm's 
etandard voltmetere, ammeters, wattmeters, ohmmeters, etc., for 
portable testing work, laboratory standard instruments, switchboard 
instruments, etc , will be posted on request. 


Finchley.— The fire which broke out in the boiler-house of the elec- 
tricity works on Wednesday morning last week Gamaged the wood- 
work, and the roof collapsed. The whcle cf the wo'ks are insured, 
and the damsge is rougbly estimated at about £1,500. The facts 
having been greatly exeggerated in the London Press, Mr. Calvert, the 
electrical engineer, caused the public lamps to be switched on in the 
course of the day, so ss to show that there was no need for alarm. 


Anglo-Chinese Telegraph Convention. —A convention was signed 
at the Wai-wu-pu on May 23 on behalf of Chios and Great Britain by 
Bir Ernest Satow and Na-tung renewing Article 16 of the Burma Oon- 
vention of 1894 respecting a junction betwren the Burma and China 
telegraph lines. with a modification of rates to meet the general lower- 
ing of rates of submarine cables, The negotiations ware conducted by 
Mr. Berrington, of the Indian Telegraphs, and Cha Pao-fay, of the 
Ohinese Telegraphs. 

Hammersmith.—The last report shows that the premises of 13 
additional contumere, representing a meximum of 315 8-c.p. lampe, 
have been connected to the mains, 10 consumers have been disoon- 
nected, making the present number of consumers 1,585. An applica- 
tion of the Postmaster-General for permission to the placing of an 
underground telegraphic line along the south side of Uxbridge-rosd, 
from ihe existing line at the east corner of Godolphin-road to 101, 
Uxbridge-road, has been sgreed to. 


Shipley.—The accounts of the Urban District Council electricity 
department for the year ended March 31, 1905, with which we will 
deal more fully in another issue, give the total costs at £3,490, an 
amount which is arrived at by deducting £500 for the oost of repaire, 
renewals, and attendance to public lampe, and £220 the cost of 
materials sold, ete., making a total of £820 to be deducted from the 
amonnt of £4,310, representing the actual total costs. The net profit 
B £562 on the year's working is carried forward to provide for bad 

ebts. 

Sunderland.—The annual report of the Corporation's electricity 
undertaking states that on March 31 an equivalent of 289 800 8.o. p. 
were connected, as compared with 197,683 the previous year, an increase 
of 46 per cent. The number of units sold was 4772 915, as against 
3,608,139, equivalent to an inoresse of 36 per cent. These were 
distributed as follows: lighting. 1,080,330; power, 1 661,586 ; tram. 
ways, 1. 707, 261; and public lighting, 325,736. The total cost of 
production per unit was reduced by 10 per cent. as compared with the 
previous year. 

Hull—The Ohairman cf the Electric Lighting Committee (Mr. 
Millington), id s recent report on the electiic light underteking, states 
that there are at present 2 452 consumers,  Electiio light consumers 
inores sed by 185 and motor usera by 65. The g-oss receipts for the 
year amounted to £39 867, and the balance £22 700, with the actual 
profit of £4,980, Daring the year negotiations were completed for 
the supply of large quantities of eleonicity in balk. The Hull 
Chamber of Trades have appointed a sub-committee to watch the 
telephone question. 


Private Bills.—In the House of Lords the following Bills have 
been read a third time: Weybridge-upon-Thames Electric Sapply, 
Chelsea Electric Supply. North Metropclitan Electric Power Supply, 
Gosport and Fareham Tramways, Hastinge Tramways, South Lanca- 
shire Tramways, Baker.street and Waterloo Railway, Edgware and 
Hampstead Railway, Oharing Oross, Euston, and Hampstead Railway, 
snd the London United Tramways (Extension of Time). In the H 
of Commons the following Bille were read a third time: Great 
Northern, Piccedilly, and Beaman Railway (No. 1) and the Mex- 
borough and Swinton Tramways Extension. | 


Blackpool .—The electrical engineer (Mr. O. Furness) in his report 
for the month of April shows a decrease in total works output over the 
corresponding month last year of 14.039 units, made up as follows: 
Private ligbting—1904. 72.418; 1905. 76,864; increase. 4,446. Publio 
lightiog—1904, 13 785; 1905, 12 801; decrease, 984. Oorporation 
tiamways—1601, 105,222 ; 1905, 90.238; decresse, 12 984. Lytbam 
and St. Annes Tramwaya— 1904, 10 259; 1905. 5,742; decrease. 4,517. 
Total for month—1904, 199,684 ; 1905, 185,645; nes decrease, 14 039. 
The ergineer attributes the decrease in cutput to the Corporation 
bamways to the service along Lytham-rosd being euspended. | 


Stock Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: Britigh 
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Oolumbis Electric Railway Company's £115,000 5 per cent. cumulative 
perpetual preference stock, in lieu partly of the 5 per cent. cumnla'ive 
Pe preference shares now quoted ; Sonth Metropolitan Electric 

ight and Power Company's farther issue of 35 368 7 per cent, enmuls- 
tive preference shares of £1 each, fully paid, Nos. 200 001 to 235 368, 
and £48 292 44 per cent. first debenture stock. An applisation has 
been renewed to allow the City of Wellington Electric Light aid 
Power Company's £75 000 5 per cent. registered first debentures of 
£250 each, Nos. 1 to 1,500, to be quoted in the official list. 

Shoreditch.—Some interesting proposals are before the L'ghting 
Oommittee with rozerd to erection, in connection with the refase 
destructor, of & clinker crashing and sorting apparatus. This would 
save the cost of carting clinker from the destrustor yard, and at the 
same time turn the clinker into a saleable article. The committee, in 
conjunction with the Highways Oommittee, have inspected a similar 
plant at work at Stepney, which consists of a crushing mill, elevator, 
and three-grade sifter. The estimated cost, inclading erection, is 
£975. Judging from the experience of those authorities who have 
such an apparatus at work, it is estimated that the capital cost of the 
plant will be covered in the first year by the saving on cartege of 
clinker and revenus from the sale of sorted clinker. It is also proposed 
to inorease the stock of demand indicators. 

Tottenham.—The tender of Messrs. Graham, Morton, and Oo., 
Limited, has been accepted by the Tottenham and Edmonton Gas- 
light and Coke Company for the supply and erection, to the designs of 
Mr, Arthur Edward Broadberry, the compiny's engineer, of a new 
retort-house, a o^ke storsge tank, an overhead coal atorage tank with 
measuring chambers and bydraulio actuating gear. piping valves, eto., 
also a coke storage tank in the coke yard at the north end of the 
house, and the eupply and erection of coal and coke handling plant, 
oomprising: (I) coal-handliog plant from truck into coal tanks; (2) 
auxiliary plant for putting coal into store ; (3) gravity bucket con- 
veyor for conveying coke from storage tank in yard to storege tank 
for O. W.G. plant; (4) hot-coke conveyor from retorts to coke atorage 
tank ; (5) coke-screening plant ; (6) conveying plant from coke storage 
tank top to coke yard ; (7) engine in duplicate for driving the above 
piant. 

Electrical Supply.—The Oroydon Corporation Bill was before 
Lord Newton's Select Committee of the House of Lords on the 26th 
ult. The Bill author ises the construction of certsin linking-up tram- 
myi in Oroydon, and makes farther provision for the sanitation 
and good government of the borough. It has been amended and passed 
by the Police and Sanitary Regulations Committee of the House of 
Commons, aad one clause wes opposed. Under it it was proposed that 
if the local authority for any district adjacent to the ares which the 
Corporation were for the time being authorised to supply with electrical 
energy, or any company were authorised to supply energy within sueh 
district, the Oorporation and these authorised undertakers ‘‘ may enter 
into and carry ioto effect sgreements for the supply of electrical energy 
in bulk by the on to such local authority or company.” The 
County of London Electric Supply Company, the South Metropolitan 
Electric Tramways and Lighting Company, and the South London 
Electric Supply Corporation successfully opposed the clause. The 
other clauses were adjasted, and the preamble having been proved, 
he Bill was ordered to be reported to the House for third reading. 

Eastbourne.—An enquiry bas been held into the Oouncil’s appli- 
cation for sanction to a loan of £2,618 for the purpose of laying two 
additional feeder cables and msking alterations to the switchboard and 
sub-stations, necessitated by the growing demand on the electric light- 
ing works, The electrical eng near, Mr. J. Kempe Brydges, stated that 
the load last year on the plant was 743 kw., and it would be 870 in 
1905 if progress was maintained at the same rate as hitherto, The four 
existing feeders between the works and the town were faliy loaded last 
winter. The Electric Lighting Oommittee proposed to lsy two addi- 
tional feeders of the same size as the exiating ones, in order to avoid 
fature excavations under tho path from the works to the town, a 
distance of 14 miles, Iocreased capacity is to be provided for future 
demands. Instead of only laying these two feeders and drawing 
them into a two-way pipe, allowance has been made for an eight-way 
pipe for a part of the distance and a six-way pipe for the remaining 

t. Right up to the town there would be tour ducts into which 
eeder cables could be drawn as they were rcquired in future. This 
would obviate taking up the road sgain for some years. The ducts 
were of glaz:d stoneware, and suitable manholes had been provided at 
intervals. He submitted the following estimate: estimated cost of 
ducts, £750; trench work and laying ducts, £326; inspection boxes, 
£90; 5, 500 yards of cable, £1,100; drawing-in and joining cable, 
£68. 15e.; extension of switchboard and two sub-sections, £90; 
contingencies, £93. 5s.—totsl, £2,518. 

St. Marylebone.—The Finance Committee reported at the last 
meeting of the Borough Oouncil that they had received a memorandum 
from the Electric Supply Committee with & report from the consulting 
engineer and accountant, with reference to the probable further 
requirements on capital account, from which it appeared that to 

rovide for such expenditure it would be nevessary to take up farther 

nstalments of the sanctioned loan of £433 800 from the London 
Oouaty Council as follows: A third instalment of £50,000 in 
June next, and a fourth instalment of £100,000 in July prior 
to the summer vacation. They were msking application to the 
London County O-unoil fo: such further advances, and informed the 
Council accordingly. The committee's recommendation tl.-t the seal 
of the Council should be affixed to mortgages of the general rate to 
gecure the repayment to the London Oounty Council of the sums at 
£3. 7s. 61. per cent. within the period sanctioned by the London 
County Council was agreed to, as was also a proposal of the committee 
to continue the present rates of charges for current until the end of the 
year, or until such time as they shall have obtained sufficient data to 
revise the same. Iu answer to a question, the Town Clerk said the 


Oentral Electric Company had got obtained any powers by their 


Parliamentary Bill to supply electricity in the borough, but they had 
power to lay additional trenches for their generating stations. With 
re gerd to the Metropolitan Electric Supply Company, they also had no 
power to supply current, except for traction purposes to any railway 
that might pass through. 

Leeds —The receipts of the electric lighting department of the 
Corporation for the past year from sales for lighting were £75 597, 
ahd for power £10 819 a total of £84,416, as comprred with £75,720 
the previous year. The working ernenses, taxes, and costs incidental 
to change of system amounted to £28,564, as against £25.183 a year 
ago. The gross profit of the department was £56 052, a large increase 
on the previous year's figures, which were £49,557. Interest aud 
redemption fund charges increased from £46 106 to £55,770. making 
a net surplus of £282 for the year, against the surplus of £5 430 in 
1903 4. The total number of units sold last year was 7,039 681, and 
the average price paid per unit was 2 88d. As the expenses per unit, 
inclading interest aud sinking fund, amounted to 2 87d., there was a 
sarplus of only ‘Old. per unit, as against 13d. in the previous year. 
Ospital to the amount of £64.795 was expended during the year, and 
the total cavital consumed by the undertaking to date has been 
£822,122. The 35-watt lamps have been increased during the yesr 
by 29,555, the total number now installed heing 264.628. The units 
sold for private lighting amounted to 4,871.731, and for street-lighting 
to 217.997, the revenue from the purely lighting department being 
£73,597, or 53. 10:55d. per lamp installed. The unite sold for power 
avd heatiog amounted to 1,940,953, the revenue in this branch being 
210.819, or £3. 5s. 8d. per horse-power installed. The sggregate 
hors - power installed at the end of the year was 3 904, an increase of 
1001 over the previous year. The accounts were presented to the 
Electricity Committee yesterday, Alderman E. Matheson presiding. 


London Wiring.— When the Police and Sanitary Regnlations Oom- 
mittee of the House of Commons (Mr. J. W. Wilson in the chair) 
resumed consideration of the electricity clauses of the General Powers 
Bill of the London County Council on the 25th, the Chairman stated 
that the committee’s decision (reported in our last issue) had been 
entirely unanimous. Mr. Freeman, K. O., on behalf of the London County 
Council. stated that, in consrquence of the committee's decision, the 
words '' whether directly or otherwise," having relation to the manner 
in which a borough council might charge for wiring, fittings, and appa- 
ratus, had been struck out of Clause 63.. The County Council and the 
gu companies had agreed to the following provisos to the olause: (1) 
Provided aleo that every such council shall so adjust the charges to be 
made by them as aforesaid as to meet sny expenditure by them under 
the powers of this section, including interest upon any moneys borrowed 
under and for the purposes of this part of this Aot and payments 
to sinking funds in respect of such moneys ; (2) every sum charged by 
any such council to a consumer in respeot of the wiring and fitting of 
the premises of such consumer and the supplying of wires, fittings, 
motors, and apparatus shall be clearly stated on very demand 
note by such council for payment for electrical energ 7 supplied to 
ench consumer distinct from the charge for such energy. The total 
sums received and expended by any such council under this part of 
this Act in each year, including the amount required for in de eg on 
and payments to sinking fund, in respect of a: y moneys borrowed, 
shall be separately shown in the publisae! at counts of the electric 
lighting undertaking of such council for sus year. The committee 
assented to the amendment in Olause 63 and the new provisos, and 
inserted them in the Bill. 

Gloucester.—The aunual report of the city electrical engineer, Mr, 
W, J. Bache, M.I. E E., which was preeented at & meeting of the City 
Oouncil on Tuesday, stated that 71 new consumers have been 
added, and the number of 8-c.p. lamps now connected is 37,276, 
an increase daring the year of 8378 The capital expended ou the 
undertaking has increased from £67,276 to £76,240. and this is almost 
entirely on account of the light railways plant. The amount set aside 
for interest and sinking fond is £797 higher than in the previous year, 
and is jast uader 6 per cent. on the capital, The total expenditure on 
revenue account, apart from financial oba-ges, is £4,872. Os. 8d. The 
total cost of generation and distribution has largely decreased, owing 
to the inoresse in the number of units sold. Last year the average 
cost per unit was 1˙68d., and it has now fallea to the very satisfactorv 
amount of 997d. There are very few stations of similar output pro 
ducing current so cheaply, and it is entirely due to this fact that, in 
spite of the very low scale of charges, the undertaking shows such a 
substantial profit, The revenue of the undertakiog has amounted to 
£10,409. 7s, 9d., and the gross profit is £5 537. 7s. Id., or 74 per 
cent, on the oapitaloutlav. Financial charges rose to £4,448. 123. Ad., 
leaving a balance of £1,088. 145. 9d., which is net profit, and will go 
to reduce the accumulated deficit of £1,858, 133. 10d. This now 
stands at £769. 19s. 1d., and there should be no difficulty in entirely 
wiping thie out next vear. The total amount of capital repsid out of 
revenue is now £5,078, 19s. 5d. An enquiry has been held into an 
application by the Council for sanction to borrow £12,100 for exten- 
sions at the elestricity works, consisting chiefly with the enlargement 
of the station and the installation of three new boilers and other plant. 
The proceedings were purely formal. 

Burnley.—The financial returns of the electricity works for the 
past year ending March make a very satisfactory show. At the 
beginning of the 19 months it was estimated that the surplus 
would be £7,598, including a charge of 141. for traction, but after 
then the charge waa reduced. Out of that estimated profit it wee 
proposed to place £3,000 to the reserve and depreciation fund, put 
aside £500 for contingencies and hand over £4,098 towards the 
borough fund in reduction of the rates, Ib transpires now that the 
actual profits of the department were £11,000. Ont of these, a 
further remiasion of a farthing per unit has been granted to the 
Tramways Committee for the current uted during the year, equal to 
£2,400. The same provisions of £3,000 for reserve and depreciation 
and £500 for contingencies aye made, leaving £5,100 to ‘go ‘towards 
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the rates instead of £4,098, as anticipated. Mr. R. Birkett, the 
electrical engineer, is to tc congratulatel on the results, which are 
due to a reduction in the works ooet per unit. Thes» he has brought 
down from 1:02d. per univ to under 7d., and with perbaps one 
exception this average will be the lowest in the country. The profits 
of £11,000 on a ospital expenditure of £92,000 gives a gross surplus 
of 12 per cent., which also is unsurpassed except by one or two towns 
in Great Britain, Mr. Birkett, who is leaving next month for 
Southend-on-Sea, leaves behind him a megaificent record, and takes a 
good recommendation to his new office, Already the reduction in 
charges recently decided upon, and which place Purnley amongst the 
loweet in Great Britain, are: for light, 54d. from 41. per unit ; motive 
wer and heat, 12d. per unit for first hour, from 34. and 1d. after; 
d., from 3d., for public lighting; whilst the tramway current is also 
further reduced to 1:45d. per unit. Since Mr. Birkett took charge 
the surpluses have gradually increased from £700 to £11,000. 


Birmingham, —The Electric Supply Committee in their last report 
state that the number of units sold during the year ended March 31, 
as compared with the previous year, was as follows: units sold year 
ended Maroh 31, 1905, 4,645,027; year ended March 31, 1904, 
4,567,164; money value, £77,195 (£69,421). This me ins an iner e 1d 
of 6°36 per cent, in the units sold, and an inorease cf 2:56 per cent. in 
the money value, The smell incrcase in money value is psrtly due to 
the fact that, while this year the reducei charges approved by the 
Oouncil were in force during the fall year, they were only in force 
during the last three quarters «f the previous year. The revenue 
account shows a credit balance of £39,675. 12s. 7d., as compared with 
£36,939. 17s. 8d. for the p:evious year, It is seen from the revenue 
account that the works cost again show an improvement, The total 
cost of production works out at 1:581d. per unit, as against 177121. in 
the preceding year, a reduction of 0:158d. per unit. The net result cf 
the year's working, after paying interest and s‘nking fund charges 
amounting to £28 704. bs. 31., is a surplus of £10,783. 7s. 4d, 
compared with £10,412. 4s. 7d. in the preceding year. Th» committee, 
following the course approved by the Oouncil last year, have oarried 
this amount to the statutory reserve fund. Having regird to the 
committee’s heavy commitments in connection with the extension of 
the undertaking, necessarily involving some payment of interest and 
sinking fund before the capital becomes profit earning, they still feel 
that it would not be wise to recommend any other methcd of disposing 
of the profit, The total length of new maing laid during the yesr was 
11,050 yards, as compared with 10,051 last year. The lamp and motor 
connections during the year were equal to a net addition of 16,168 
16-c.p. lamps, egainst 12,499 lsst year. The committee report that 
the following tenders have been accepted in connection with this work : 
Sapcote and Sons, foundations £15,777, buildings £88,689 ; Bellies 
aid Moroom, engines £52 599. 17e., extensions of galleries, ete., £478 ; 
Dick, Kerr, and Oo., direot-current generatore, £6685; British 
Westinghouse Company, alternating - current generators, £3,765; 
Jessop and Appleby, cranes, £1,770; New Con veyor Company. coal 
and ash conveying plant, £5,840; British Thomson-Houston Com- 

ny, direct-current switchboard, £13,685. 10s.; Babcock and Wilcox, 

ilers, £15,638; F. Green and Son, fuel ccoromisers and flue damper, 
£2 294; Stewarts and Llcyde, Limited, pipework, £4,761. 183. ; 
W. H. Allen, Son, and Oo., Limited, circalating-water pumps, £1,430. 
it is not expected that, taken as a whole, the cost will materially exceed 
the estimate submitted to the Council. Satisfactory progress has been 
made both in the erection of the buildings and in the manufacture of 
the plant. The builders’ contract provides for the completion of the 
building by Nov. 30 next. 


South Shields, —The annual report of Mr. J. H. Oawthra, the 
borough electrical engineer, contains the following figures of the work- 
ing of the Oouncil’s electricity department: The amount expended up 
to March 31, 1904, was £149,556, and during the past 12 months 
additional expenditure out of the capital account amounted to £2,481, 
making the total to date £151,838. The gross income for the year 
amounted to £18,132, an increase of £967 over 1905, and the working 
expenses were £6,935, an increase of £200, leaving a gross profit of 
£11,196, Out of this amount the following statutory requirements 
had to be met: Interest on loans, £4,899, and sinking fund, £4,231, 
a total of £9,130. Deducting these amounts from the gross profit, 
there is left a balance on the year's working of £2,065. There is a 
further deduction to be made of £77, representing loss on Holborn 
Quay, thus reducing the balance to £1,988, as compared with £1,603, 
av the end of the previous 12 months. The number of units sold to 
consumers was 1,385,393, as agsiost 1,299,289 during the previous 
year, an increase of 86,104. The kilowatt capacity of the plant 
installed is the same as 12 months sg», and quite eufficient to meet 
the requirements of the borough, as far as energy for lighting purposcs 
is converned, for some two or three years, and the number of lamps 
connected have been increased by 5,372, making a total of 59 209. 
There are now 1,117 consumers, es compared with 1,010 12 
months ago. The maximum load in the station at any time 
during the past winter was on Dec. 31, when it was 955 kw. 
The number of arc lamps in use for purposes of public 
lighting is 91, this being an increase of three, while the number of 
ordinary gas standards which have been converted into electric make 
& total of 462, an increase of 30 during the past 12 months. The 
average price per unit obtained for current supplied to private con- 
sumers was 3 8d., while the price obtained for street-lighting was 
1‘61d. per unit. Respecting the works costs, the electrical engineer 
points out that in Sourh Shields, with an output of 1,385,993 units, 
it works out at ‘61d., and therefore can claim to be the third lowest 
of all electrical undertakings in the United Kingdom, either com- 
panies or municipal, supplying electric energy for hghting and power 
purposes only. No portion of the past year’s profits have been 
allocated to the reserve fund, which now stands at £2491, and the 
engineer strongly recommends the committee to place the whole 
S es of the net revenue account, £2,094, to reserve. He states that 
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an ample reserve fund is very necessary, and taking into consideration 
the fact that the works have been running nearly nine years, there 
could be no doubt whatever that the reserve fand was abnormally 
low. very opportunity, he says, should be taken of building up the 
fuad to an adequate figure. The report states, in conclusion, that in 
all probability ia next year’s accounts there will be shown revenue for 
the supply of electric energy to the tramway department. 

Bury.—The anuual report of the borough electricity engineer (Mr. 
B. J. Watson) shows that the number of consumers and lamps 
connected on March 31 was 420, with 44,199 candle-power lamps. The 
units sold during the pist three years ending March of the year named 
are as follows: 


1903. 1904, 1905. 

Private lighting. . .... 286,288 ... 250,301 ... 297,202 
Pablic „ es]. 00,088 .. 54,600 .. 61,887 
Public clock %% ey — ee 718 eon 914 
Motors and heating... 141,123 299638 ... 258,208 

424,993 605,281 ... 618,211 
Fame ĩðͤ cake s — 67,630 ... 662,250 

424,995 ... 672,911 . 1,280,461 
M.ximum load, klowatis ... 3197 487 5 1.158 
Load factor . 4. 15175 .. 167% 12:67; 
Compared with tho previous year, the output for private lighting 


shows an increase of 46,901 units, or 18 7 per cent.; public lighting an 
incresse of 7 225 units, or 15:2 per cent.; public clock su increase of 
136 unite, or 17:5 per cent.; and motors and heating a decrease of 
41,330 unite, equal to 15:8 per cent,  Exc'uding tramway supply, the 
increase is 12 950 unite, equal to 2'1 per cent. lacluding tramway 
supply, the increase is 627,550 unite, equal to 90 per cent. The 
deorease in the units sold for motors and heating is entirely due to the 
partial disuse of the motors used with the ice-making plant at the 
abattoirs, the units during the year haviog been 50,856, compared 
with 87,855 for the previous year, a decresse ot 56,997 units, The 
output for different purposes, with the corresponding maximum load 
and load factor, is as follows: 


Maximum Losd 

Units. load. factor. 

IDs 297,200 .. 310 kW. 11.0% 
Public lawps. seesese eses. . 62801 . 91 kw. .. 34°37 
Motors and heat. q . 258208 .. 112 kW. . 2655 
Total light and power....... 618,211 .. 443kw. ... 169% 
Tramways ............. e 652250 .. 715 k]W. 10°6% 
1,280 461 1,158 kw. 12:67 


The load factor for lighting and power, which stands at 15°9 per cent., 
indicates that the maximum load hae been used for an average of 
3 hours 49 minu*es a day, compared with 4 hours 94 minutes for the 
previous year, when the load factor was 17:5 per ent. The reduction 
is due to the de»rease ia the units sold for power purposes. The com- 
paratively low load factor of the tramway supply has been partly 
caused through the system not having been completed and opened 
until September, and also on account of the abnormal loads put upon 
the generating plant when the special traffio is being dealt with in 
conne3tion with football matches. Thirty-six arc lamps are in use for 
lighting the main streets of the borough, one additional lamp havin 
been fixed in the middle of the Market-place and one by the paris 
church, To reduce the number of obstruxtiong to traffic on the foot- 
pathe, it was decided to trant for 14 of the cast-iron pillars to adjacent 
tramway poles This work was carried out, and the cost equally 
divided between the Electricity, Lighting, Sewering and Paving, and 
Tramway Committees. Eighteen incandescent fittings, each consisting 
of two 16 o.p. lampe, are in use in Spring-street and Heywood-street. 
Further progrees has been made in the use of motors for driving amall 
workshop. Daring the year 15 motors, «qual to 101 h. p., have been 
hired out, and three motors, equal to 18 n p., have been put in by 
consumers at their own cost. Oae motor cf 8 h. p. belonging to s 
coneumer has been disconnected. There are now 61 hircd motors in 
use, amounting to 381 h. p., and 38 motore owned by consumers of 
200 h.p., giving a total number connected of 99 motors, equal to 
581 h. p. The total motors conaected up to March, 1905, number 99. 
The length of street mains laid equal 15 miles 846 yards. The follow- 
ing analysis of costs is given: Total cost to March, 1905. £5,986, per 
unit 5:58; to March, 1904, £7,357, per unit 2:62 ; to March, 1905, 
£8 240, per unit 1:54. Profit to March, 1903, £21, per unit 01; to 
March, 1904, £566, per univ ‘20; to March, 1905, £2,931, rer unit 65. 
Average price obtained to March, 1903, £6,007, per unit 5:59 ; to March, 
1904, £7,923, per unit 2 82 ; to March, 1905, £11,171, per unit 2°09. 
The quantity of fuel used per unit sold has been reduced 264 per cent. 
The average price bas been 63, 51. per ton, compared with 6s. 64d. per 
ton for the previous year. The cost of generating hae been reduced by 
‘47d., equal to 36 per cent., and the total costs by 1:081., equal to y rg 
cent, per unit sold. The average price obtained has been less by “75d. 
per unit, a reduction of 26 per cent. on the pric: for the previous year. 
The revenue for the year has increased by 28, 248, or 41 per cent., and 
the generating costs by £777, or 21 per cent. The gross profit is 
£6,740, equal to 9 per cent, on the average capital employed, com- 
pared with £4,270, or 64 ME cent. for the previous year. The net 
profit, after payment of all charges, is £2,951, equal to nearly 4 per 
cent. on the capital, compared with less than 1 per cent. for the 
previous year. expenditure of £4,064 has been made on capital 
account, principaliy on new mains and services, motors for hiring, and 
alances on account of contracts for new generating plant, The total 
outlay is now £77,555. The alteration in the charges made from 
July 1 last has reduced thesverage prioe ohtained from p:ivate lighting 
from 4‘73d. to 4°17d. per unit sold, equal to 12 per cent, ; for motor 
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power the reduction is from 1:54d. to 1*44d. per unit, equal to 64 per 
" eent. ; and for public lighting from 2°14d. to 1'87d. per unit. 

Daring the present year there will be an inorease in tramway con- 
sumption of nearly 250,000 units, and applications are in hand for the 


supply to 150 h.p. of motors, which will use at least 125,000 units per 
annum, 


PROVISIONAL PATENTS, 1905. 


May 22, 

23104. Improvements in electric switches. Wallace Fairweather, 
65, Ohaucery-lane, London. (The National Electric Oom- 
pany, United States.) (Date applied for under Patents 
Rule 9, Feb. 6, 1905. (Complete spscification. ) 

10629. A new or improved system or apparatus for auto- 


matioally releasing electric telegraphs. Eugène 
Ducretet, 77,  Oolmore-row, Birmingham. (Complete 
specification. ) 


10039. Improvements in apparatus for use in regulating the 
load on direct-current electrical generators. Ernest 
Sherwood Woollard Moore and William Guthrie Strang, 
Prince’s-chambers, Wolverhampton. 

10644, Improvements in or connected with automatic electro- 
magnetic sanding gear, for use on electric railway 
and tramway vehicles. Mark Oummins, 8, Peel-terrace, 
Ohester- road, Old Trafford, Manchester. 

10647, Improvements in telephones. Percy Adolphus Vaile, 3 

| Whitehall.court, Westminster, London. 

10653. Improvements in vapour electrio apparatus. Percy 
Holbrook Thomas, the Westinghouse Patent Bureau, 
Westinghouse Building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, May 25, 1904, 
being date of application in United States.) (Oomplete 
specification. ) 

10669. Improvements iu combined eleotrio switches and fuses. 
Oallender’s Cable and Oonstrustion Company, Limited, and 
John Oharles Augustus Ward, 24, Southampton-buildings, 
Ohancery-lane, London. (Oomplete specification.) 

10694, New or improved means for neutralising static eleo- 
tricity. William Henry Obapman, 18, Buckingham. 
street, Strand, Lordon. (Complete specification.) 

10695. New or improved apparatus for neutralising static 
electricity. William Henry Chapman, 18, Buckingham- 
street, Strand, London. (Oomplete specification. ) 

10696. A new or improved apparatus for neutralising static 
electricity. William Henry Oha pman, 18, Buckingham- 
street, Strand, London. (Oomplete specification. ) 

10707, Improvements relating to switching devices for use in 
electric flash advertising. Leonard Kingwill Job, 322, 
High Holborn, London. 

10708, Improvements in receivers for wireless telegraphy. 
William Phillips Thompson, 6, Lord street, Liverpool. 
(Ges, für drahtlose Telegraphie m. b. H., Ge-many.) 
(Complete specification.) 

10709. Improvements in receiver connections for wireless 
telegraphy. William Phillips Thompson, 6, Lord.street, 
Liverpool (Ges. für drahtlos» Telegraphie m. b. H., 
Germany.) (Complete specification.) 

10710. Improvements in tranamitters for wireless telegraphy. 
William Phillips Thompson, 6, Lord street, Liverpool. 
(Ges, für drahtlose Telegraphie m. b. H, Germany.) 
(Complete specification. ) 

May 23. 

10728. Improvements in suspension devices for electric arc 
lamps. Adolph Wunderlich and Gwylim Anwyl Hughes, 
trading as the London Electric Firm, 18, Southampton- 
buildings, Chancery-lane, London. 

10793, Improvements in electrical signalling apparatus, Leon 
Byron Woodworth, 4, South-street, Finsbury, London. 

10791. Improvements in electrical signalling apparatus. Leon 
Byron Woodworth, 4, South-street, Finsbury, Lordon. 

May 24, 

10816. Improvements in and relating to olutch mechanism 
for detachably connecting an aro lamp, or other 
appliance or apparatus, to a post, pillar, or other 
high-up support at a point out of reach. Verity’s 
Limited and Frederi» Stanhope Worsley, 11, Burlington- 
chambers, New-street, Birmingham. 

10818. Improvements relating te self-contained travelling 
cranes with oil, gas, and electric motors and 
dynames. William Gordon Potter, 15, Mostyn - road, 
Brixton, London. 

10819. Improvoments in and relating to apparatus for deter- 
mining the presence and nature of electric currents 
in a circuit and for ascertaining the voltage of such 
currents. Frederick Henry Varley, 57, Ohancery-lane, 
London. 

10828. An improved overhead travelliag hoist or “jenny” for 
electric or other power. Ashley Orosthwaite Peake and 
John Robinson Crosthwaite, 6, Finkle-street, Stockton-on- 
Tees, (Complete specification.) 

10888. Improvements in or relating to primary batteries. 
Kenneth Costley White and Joseph Cowley, Birkbeck 
Bank-chambers, Ohancery-lane, London. 


a 


10880, Improvements in apparatus for starting and for 
regulating the speed of compensated single-phase 
electric motors. Engelbert Arnold and Jens Lsesen 
La Oour, 34, Oastle-street, Liverpool. (Date applied for 
under Patents Act, 1901, May 24, 1904, being date of 
application in Germany.) (Oomplete specification. ) 

10887, Improvements relating te magnoto-ignition devices of 
internal-combustion engines. Stephen Dewar Holden 
and Frederick Vernon Russell, 8, Qaality-court, Ohancery- 
lane, London. 

10892, Improvements in systems of electric moter control 
and apparatus therefor. The British Thomson-Houston 
Company. Limited, 83, Cannon-street, London. (The 
General Eleotrio Company, United States.) 

10893. Improvements in and relating te systems of electric 
motor control and in apparatus therefor. The British 
Thomson.Houston Oompapy, Limited, 83, Cannon-street, 
London. (The General Electric Oompany, United States.) 

10895. Improvements in and relating to electric motor 
control systems and in apparatus therefor. The 
British Thomson-Houston Oompany, Limited, 85, Osnnon- 
street, London. (The General Electric Oompany, United 
States. ) 

10896. Improvements in and relating to systems of electric 
motor control and in apparatus therefor. The 
British Thomeon-Houston Company, Limited, 83, Cannon- 
8 N (The General Electric Company, United 
tates. 

10897. Improvements in and relating to dynamo. electric 
machines. The Britieh Thomson - Houston Company, 
Limited, 83, Cannon- street, London. (The General Electric 
Oom pany, United States.) (Complete specification.) 


May 25, l 

10910. Improvements in or relating te electrical switches. 
William Herbert Isherwood, Oarlton Mills, Woodhouse- 
lane, Leeds. 

10928. Improvements in fan ventilators. Orompton and Oo., 
Limited, and Oland Orompton, Arc Works, Ohelmsford. 

10919. Improvements in insulation for commutators. Max 
Meirowsky, 65, Ohancery-lane, London. 

10959. Improvements relating to electrical measuring instru- 
ments. Harry Hertzberg, William Priscott Snyder, 
James Henry Griffin, and Harry Irvin Bernhard, 7, 
Southampton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 

10970. Improvements in or connected with insulated electric 
wires, Walter Osmond, 40, Ohancery-lane, London. 

10973. Improvements in terminals for electrical apparatus, 
Harold William Smith, 3522, High Holborn, Lon 10n. 

May 26. 

11012. Improvements in terminal clips for electric cables, 
Mortimer Arthur Oodd, 167, Oikwood.court, Addison-road, 
London. 

11036. Improvements in alternating ourrent measuring 
instruments. Frank Conrad and William Maple Brad- 
shaw, Westinghouse Patent Bureau, Westinghouse Building, 
Norfolk-street, Strand, London, (Date applied for under 
Patents Act, 1901, May 27, 1904, being date of application 
in United States.) (Oomplete specification. ) 

11040, Improvements in electric batteries, Dyson Fuller, 33, 
Chancery-lane, London. 

11056, Improvements in and connected with electric acoumu- 
lator plates. Henry Fairbrother, 35, Cannon - street, 
London. 

11057. Improved means applicable for use in transmitting 
and receiving communications by wireless telegraphy. 
John Groeme Balsillie, Clun House, Surrey-street, London. 

11061. Improvements in brush-holders for dynamo-eleotrió 
machines and the like, Charles William Speirs and 
Julius Frith, 4, South-street, Finsbury, London. 

11074, Improvements in and relating to the regulation of the 
voltage of alternating-current systems, The British 
Thomeon-Houston Company, Limited, 85. Oannon-street, 
London. (The General Electric Oompany, United States.) 

11075. Improvements in electric heaters. The British 
Tnomson-Houston Compavy, Limited, 83. Oannon-street, 
London. (Tho General Electrio Company, United States. ) 

11076. Improvements in brush-holders for dynamos and 
motors. Henry Francis Joel, sen., 74, Windsor-road, 
Forest Gate, E:sex. 

May 27. 

11082. An improved means of speed control and voltage 
regulation for electric motors and dynamos. William 
Arthur Stevens, Victoria Works, St. Peter-atreet, Maidstone. 

11120. Improved system of electric wiring for electric light- 
ing and power installations. Herbert James Head, 
Chalford, Stanhope-road, St. Albans, Herts, 

11148. Improvements in insulating tapes. Oallender's Oable and 
Construction Company, Limited, and George Barnard, 24, 
Southampton-buildiogs, Ohancery-lane, London. 

11146, Improvements in the manufacture of electrical 
resistances. The Electric Equipment and Securities, 
Tims, and Oharles Ruzicka, Ulun House, Surrey-street, 

ondon. 
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COMPLETE SPECIFICATIONS ACCEPTED. 


To be published June 15. 
1904, 


69594. Form ef carbon specially suitable for filaments of 


11522. 
11884. 


11887. 
12545. 


electric incandescent lamps and the manufacture 
thereef. Levis. (General Electric Company.) (Date 
applied for under Patents Rule 9, March 22, 1904.) 

Commutater brushes. Morgen Cracible Company, 
Limited, and Speirs. 

Safety device for overhead electric conductors, 
ward and Fox. 

Rotary electric switeh. Dugdill. 

Alternating-current electric meters. Allgemeine Elek- 
tricitits-G«s. (Date applied for under Intern tional Oonven- 
tion, June 2, 1903.) 


Hay- 


13353. ö railway and tramway vehicles. 

ins. 

18570. Controlling switohes for electric circuits, British 
Thomas. Houston Company, Limited. (General Electric 
Company.) 

13736. Apparatus employed for measuring wave lengths in 
wireless telegraphy. Flemiog. 

14111. Self-locking electric contact maker or switch for fire- 
alarm and other purposes. Golding. 

14195. Electric tramways worked on the conduit system. 
Watkins. 

14250, Dynamo-electric machines and the like. Torda. 

14717, Insulating electric conductors especially suitable for 
the firing plugs of internai-combustion engines, 
Leighton and Hacking. 

15070. Control of electric motors and machines driven thereby. 
British Thomson-Houston Oompany, Limited. (General 
Electric Oompany.) 

15308. Enclosed electric fuses. British Thomson-Houston Oom- 
pany, Limited. (General E'ectrio Company.) 

15195, Dynameo-electric machines for regulating the charge 
and discharge of storage batteries used in combina- 
tion with main generators. Lancashire Dynamo and 
Motor Company, Limited, and McLeod. 

15648, Electrioal resistances, Veritys Limited and Gott. 

15879, Alternating electric current meters. Allgemeine 
Elektricitä ts- Ges. (Date applied for under International 
Convention, July 17, 1903.) 

16026. Vapour electric apparatus, Carolan. (Goneral Electric 
Company.) 

16109. Reverse electric current switches or oircuit breakers. 
British Thomson-Houston Compiny, Limitel, (General 
Electric Company.) 

16241. Electric arc lamps, Brockie. 

16260. Electric controllers, British Thomson-Houston Company, 
Limited. (General Electric Company.) 

16409. Electric measuring instruments. British Thomson- 
Huston Company, Limited. (General Electric Compeny.) 

17133 Electric governor for internai- combustion engines. 
Roberts. 

29125. Switching devices for electric lamps especially adapted 
for use in flash advertising. Job. 

1905. 

392. Controlling the luminosity of electric lamps and their 
consumption cf electric current, Hunter. 

1231, Apparatus for operating gas taps and electrically 
igniting the gas. Lorrain. (Soc. Anon. des Allumeurs- 
extincteurs Automatiques.) 

2632. Burnishing tools for use in the electro-deposition of 
metals, Jobling and Harrison. 

2982, Line selectors for telephone and like systems. 
Hardegen. - 

0836. Electric glow lamps. Scholvien. (Date applied for under 
International Oonvention, Sept, 29, 1904.) 

7295, Alternating-current electric motors, Lamme. (Date 


applied for under International Convention, May 3, 1904.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. p a Last price 
Commerelal and Industrial.— £ £ 
Alliance Eleccrical Co., 5 cent. Cum. Pref., Nos. 1-70,.00 1 Hi 
Aron eine d. Meter, 6 p.c. Cum. Pref. ares s 999 1 7/16-17/32 
British Insulated and 4 Hen Cables, Ord., 1- 100,000 . 5 L- 546 
— 6 per cent. Cum. Pref., 1- 100,000 S 85 — SAN 
——— 44 per cent, Mortgage Debentures .............. æ IC 2.105 
ur Thomson-Houston Co., 44 per cent. lst Mort. Deb. ionis 
ritis ouse Elec, and Manut., 6 per cent, Pret., ~ 
275,001-575, 2. 5 ww 217/16-3 1/16 
UH 4 per cent. Mortgage Debenture ior bi 155.751 y a: ity 
Brush ‘ Engin 9 DAI 0. > as 
—— 4H, per-cent, 1st Deben F 


ture 8 
— perl cent, ind Debenture Stock =s =a a == 100 
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Name. Eu U Last price, 
£ g 
Oallender's Cable, Debentures ns me ms HO XM 90023 69 6.090 9-0 9-0 08 100 c 107-109 
— VIUS] ce cece e me OF 0068 08 00580808888 „„ „„ GO 09-9 5 - 194-114 
V 6625 2 „6 6 oo oe oe 6 - 54-51 
Orompton and (oo o cose eo ne —€— — n i9 
——— per cent. Debentures............... eee «ces 100 100 p.c 
Edison and Swan United, A” Shares, 1-99,261 .......... 3 — 1 
“A” Shares, 01-017,139 ...... — 5 oz 2 24 
— — per cent, Debentures................--. 222 100 ~ 8895 
Blectrio Odustraction, Limited, Nea. Ito lH . . — 6H 
OS. e e ne €.9 oe = y 
7 per cent, Cumulative Pref. . lend xa Cu sd Kaas MA ER ME = 84-24 
4 per cent. Perp. 1st Mort. Deo). — 95. 
Ferranti Limited, 5 per 705 lst Mort. Deb. Stock, Red. 100 90-9 
General Electric pan UN 5 per cent. Cum. Pref. .. 10 œ 99101 
4 per cent. 1st De c UE 100 — 97.101 
W. T. Henley's Telegraph Works, N ES $e æ 1183-123 
per cent, Prefer ene UNE E E 
— — 44 per cent. Debentures ..................-.-. 100 . 100-111 
India Rubber, Gutta Percha, “ad Telegraph Works...... 10 æ 151.16 
4 per cent. Debentures.........scccsseecceee . 100 . 100-1 
Parker, Thos., Limited, , Ordinary 3530 em 10 œ 10-105 
Telegraph Construction and Maintenance.............— 18 . 33 35 
Eleetrle Lighting and Supply.— 
Bournemouth and Poole, Ordinary om 10 œ 113-325 
——— 44 per cent. Cum. Pref., 7,501-15 S 10 . 10 104 
6 per cent, Cum. Second Bref., 15 51 600... 10 =- 112 
per ce cent. Debenture Stock. Red. 52 6 „ 6 „„ 80 ^ 100 cum 106-108 
Bromley (Kent) Electric Light and Power Co, .........- - 641-53 
per cent. lst Debenture Stock, Red.. 100 102-105 
Brompton and Ke ; Ordinary................ ds | 94-104 
7 cent, Preference .................... b 94-104 
Calcutta Electric ANTAN, Ordinary, Nos. 1-60, 000 — 6 8) 9 xd 
Nos. 6 74 8 xd 
eee Tiy, Company, Ltd., ‘£10 Ord. 8 108. ! 


— artig Grs TE cm JJ. dane b 
ACT 80,000 Undertaking, " (4 p.c. Cum. Pref., 1-40,000 5 
42 por cent, ee Stock, Red. (Prov. Certa.).. 
Chelsea Electricity Supply ........ccccccccccvccs OPER 108 
4 1 tete ntures ...........- eee — . 2 100 
Clty of London, Ordinary................... . „ 
— 6 t. Cumulative Pref................... — 10 
—— § per cent. Debenture Stock .................. BEC 
anty of on: per cent. 2nd Deb. Stk. Prov. Certa. (all pd.).. 
Oounty of don Electric Supply, Ordinary .......... m 
—— per cent, Cum. Prei .ꝑ 10 
—— AM, per cent. Debentures Prov. Certs. All pd. Rd. 100 
—— 44) per cent. 2nd Debentures Prov. Certs......... 100 
Bdmundsons’ Electricity 5 Ordinary, 1-50, 000. 6 
6 per cent. Oum. Pr eeeesve0ee ee @6e8e020806 9$ 0 99 04 ^ 5 
i. pron cent, First Mort. D NUMEN OMEN 100 
Hlectric Tracta. Co, of Aust., Ld., 6 p. c. Om. Pf.,1-30,000 6 
per cent. Debenture 8 — . 2 100 
Folkestone PRlectrio 8 apply, Ltd., ord. Nos. 1-10,000...... 8 
e Rp Det cen — 0 
„ Inte b. Stook, eee „ “60 O° me ow „ „ 10 
Have ve Electri ted, 


c Ligh , Limi Ord., 1-13, b 
Isle of mut ion. E and yh, Td. dne Db. 1 Bed. 100 
Kalgoorlie Electric ower an » Limi 
k cent. * Pref., bridge Ales. Ti. Lid. EPER i 2100 
ensington & Knightabri ec. Ord.. 
Kensington and 1 and Notting Hill, 4 T pe 
cent. Debentnre Stock R 


«9 09.099000 0.09€0€00097009009000 9. 9 9.0 a8 Oe 


eaeeeeeeanveadce 


GE — V Mortgage Dobenturo ure, „Red. e.. 100 
Midland Petrie Power Dis., Ld., 44 p o lat Mort. Deb.. 100 
N ewcastle-u n- nue Electric Supply, Ordinary b 


999 9.9 eo 


100 


Ltd., Ord., 1-12,000.. 


South London, Ord ina 

South Metropolitan isoine > Light and Power Co., Ord... 

7 per cent. Cum. Pref. ........................-. 
——— 44 per cent. lst Mort. Deb. 
— Ditto, J ni Mall 1904 

dt. James 's and Pall 

7 2. pee € t Pra 


— „% an as 9.0 „% 0.9 9.0 %% nn eo „ GED OD 


"Ordinary eeeeaneeooe ee 94 € Qo m6 no un» 


va per ban leo o 5 I ip os Ris ria 050 bl. 80,000 0 


— per cent, Oum, Pref, Id. ibi-i5d 2... 
Eleetrle Tramways.— 
Angic Argentine, S per cent. © Cum, Pref., 1-260, 007 4 


Permanent Ó per cent, Debenture Stock, 1888 .. 100 
Ld.,5 pon lst big Deb. Stk., Red. 100 


Auckland Elec. Trams, Ld. 
Barcelona Tramways Limited 10 
9 per cent. Cum. Pref. hates 1-10, 000. s cesa 10 
5 per cent. Deb., Red., 1-600 ................ eee 100 
44 per cent. Red. Deb. Stock.... 100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., E aita nen 1 
9 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 
Belfast Street Piper he de Ord., 1-26,600 ............ eens 10 
ae and Fleetwood Tramroad .......... 10 
bane Tramway Invest., Lim., Ord., 1-75, 000 6 
— — D per cent, Cum. Pret., os. 1 75, 000. 8 


per cent. Deb. Stk., 'Red., Prov. Certa. all pi. 100 
British Oo cp gemmas , Ord, Def. ........ 


cent. Pref. ................-— 10 
— 146 Mt. Debs. , Nos. ^ is ot Bib each 40 
per cent. Vancouver Power Deb. . 
British Hiectric Traction er 1-500,000 & 60,001-90,000° 10 
—— Sper cent. Om. Pt, 30 001-60, 000 
—— D per cent. E hs 
== 44 per cent. 2nd Deb. — Vea dd ea be 


9.9 9 0.0 @ QUO aw m 


10 


a . en 


dure Stock === 100 
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Amount 
Name, gni Last price, Name, paid, Last price. 
£ £ 
Oldham, Ashton, and Hyde, Tramway, Ordinary) 10 12 
Baenos Ayres And Belzrano Tram. 5 = 833 ó percent Cum, Prof, . . =e =s = ~e 10 49 
! ^ A*'Ó percent, Om. Pf. , 1-40,000 b 64-54 Perth Hiec. Tramways(W.A.)5 per cent. 1 Mrt, D. b. Sk 100 =  106- 
'* B’ 6 percent, Om. Pf., 1-87,6U0 . ae me ao os m G 681 Potteries Hlectric Traction, Ordinary 20,001-40,00(.. 10 — — 9394 
5 per oead. Deb. Stock, Red. e... 100 . 107-109 6 per cent. Cum, Pref., I- S0, O00 10. 91 
Peor. Oars, all paid ee oe ee eof 28 £008 £8 8888 08 86 Oe 100 = 108-106 44 per cent. Debenture Sbock e „ „ „ Gp GS Cm 100 p 191-1 xd 
Buenos Ayres Eleotris Trams., Ld., 5 P? Deb. Stk., Red. 100 . 97.80 South Lancashire Hlectric Traction and Power Oompany - 
Calcutta tramways, Limited, 1-102,268 .................. 58 . — 84184 — — £250,000 Ordinary n a no m a = = a m = m m o 1 
44 pst cent. let Deb. Stock, Red, 6 „ „% „„ „% „% „% „ 6 66 „ 60 100 dx 107-108 — ED 8101.1 2 6 Der cent. Proference = a= as aD a a as 1 m 
Cape Hiecorio Tramways Nos. 1-480,000 ............—.—. 1 . lili — 2 £597,170 44 percent. Debenture Stock... 100pe.. 100 po. 
Otoy vt S.iemingaam Tramway, 5 per cent. Cum. Pref... 5 _ 93.10 
| get dend. 1st Mord gage Deb., 1-3, 000 (1917). 10 0 = · Ida Elestrie Rallways.— 
Orlomuy diteocoric Tram ways and Lighting, Sper cent. 1 s 
M »cogage Debenture Stock, Rec. new 100 101-103 Central London, Ordinary = = = = = = = = 100 — — 81.98 
Cork Glectric Tramways and Lighting Co. Ordinary 10 94-10 per oent. Pref, 2324 100 = 301-105 
— per vent. Oum. Pref. æ a eee ee ee "m Cm Ob 0 = 11-12 — 98 os deferred. ne 22 100 - 80-85 
——- $peroeat. Debentures LL... 100 101-102 4 p.c. Deb, Stock (Prov. . Oorts., fully paid). 100 nn 
Dabit: Calted [eam ways (1896), Ord., Nos. 1-50, 000 10 . 184-144 City and South London, Consolidated Ordinary) 100 17 10 
— | pet cent. Prof., Nos, within 1-60, wane 10 . 154-16) —— 4 per cent, Debenture Stock 3 1 M im 
—— j} per cont. Mort. Debs., 1-5,000, Red. 100 . 94-97 — 6 per cent. Pref. Stock 14 100 . n 
I . — 22 a ac m all 113 m T om —— ß a 22 180 ^ ens 
Tile of Tuauet Blectric Tramwaysan tin ee c. —— = jad an me an ar ao um ne me Me as as ne me oe - 
O 1m. Peol., Nos. 30,001.60,000 ME Agi y $ ah iu 3.34 — 4 per cent. Mortgage Debentures, Red., 1. 1. 700 . 101 
— 1 pee cent, Debenture Stock 2 6 % „ 80 oe 100 =Œ 85-90 Underground Breast arg be of London, 5 per cent. 101 102 
K'11:emlastoe aud District Lighting and Traction, Pref. 5 — 8 Front SA ol Ordin 0168 a am am --- ioo 7. 90.82 
Gorter aitood Tes. (1901), 5 per cent, Oum, Pref. ...... 10 =. 93-1 Waterloo and City, My L---—--—-—-—----- - bis 
\ pot ceat. let M6. Db. Stock, Bed. 6662 26 6 66 2 100 = 99-1 T 1 h 
CC B TOALET, O T ai | meone teens Pye 
stropolitan Elec. Trams., Ld. , Defd., 1,000,001-1,314,016. oe tional Telephone, Preferred m æ = = = æ = 100 — 110111 
p pu diras 5 percent. Cam. Pref. ,500,001-1,000,000 eec soou 1 os 1-1 /16 Deferred Stock 99 99 ap «9 ans ow as as a as no (UD e a ar 100 = 101.405 
~— — 44 percent. Deb. Stock, Red. .... ............. 100 ., 105-107 ——— 6 per cent. Cum. First Pre = 1245 
Milwaukee Électric Rall snd Light, S per cent. 30-yr. Cons. ——— per cent. Oum. Second Fre... 10 11-18 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ,000.. 106110 ( per cent. Nou, Cum. Third Prei. 65 . cA 
Montreal Street Rail., Sterling d per cent. (Mort.) Deb., nA — 54 per cent, Deb. Stock, Red.. 100 . 100-102 
? V *^9*9060*6900906096.0.9 24060002353 20990260499059229$99299€ ee ^ 4 P cent. Deb. Stock Red. "MP a= Cue €D €D @ GRO a= a 10 «a 103-105 
— 8 flipg 44 per cent. Deb., 1922, 601-2,000 ........ 100 "t 105-105 A ber coal: Pror Cate 5. 20 eee - as 1l 
New denz Traction, 6 per cent. Cum. Pref. ,1-10,000 and Orleatal Telephone and Electric Company ß . 1) . 1 3/16-15/l6xd 
54,00 s: 000 q .... ae 0 d as ae „ me = 6H —2— 6 per cent. Cum. Pref..... 0 6 %%% %% % „%% %% „% 6 „„ ee 1 ee 14-14 xd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or DEUS | Accounts for past year. 
week decrease, et = 
T pesar | Current | | | Tot | P Car miles | P * t| mile 
| urren otal assengers | Car miles as- | Car e of | mile, 
| * 1905. | 1904. | Week, year. | 1904. | 1905. | Ending recelpts carried, run. a’ nger | mile, | track, | 
| | £ | Se. te | | | | ; | » 0. d. | £ d. 
Aberdeen Corporation........ May 27 1,249 | 1,376 | — 125 — h| 194 19 | May3l 37,931 9,099,715 | 794,641 | 0°98 | 13°02; 1,970 | 6°14 
Ayr Corporation.............. | a 27 329 59} T 25 + 44 8 » 15 14,160 | 3,201,586 336,049 |103 | 10°11; 1,770 50 
Barking Corporation..........| — — — — — 1383 — — — — | — — — — — 
Birkenbead Corporation „ 28| 978 1,171 — 193 — 253 |25555| 233 | March 31 56,073 | 11,327,932 1,519,701 |1:158| 9°98) 2,3885 61 
Birmingham Corporation . z AK M 200 ＋ 49 — — ee = — — | — Ld E Lx P 
Birmingham Tramways Co. = — — — | — 64 6 — = — | — | =- — — — 
Blackburn Corporation ......| „ 91| 855 1,155 — 201 + 200 24 | 23 „ 25 43,374 | 7,742,692 | 951,484 | — |1094| — 4:58 
dbackpool Corporation „ 29| 625 | 1,666 |—1041| — 383 17 174 „ 31211,1168 | 6,169,121 | 784,443 | 1°53 108 |. — oe 
Blackpool-Fleetwood Trams. | „27 458 | 1,597 | —1,159| — 1,014 164 | 164 Dec. 31 32,021 2,258,984 | 600,757 | 3:3 12*75| 2,001 | 705 
Boltón Corporation .......... » 28| 1,874 | 2,83 |- 514| + 135 | 38 58 | March31| 94,161 | 19,895,496 | 2,188,030 |114 | 10°2 5,766 | 689 
Bournemouth Corporation. „ 24 1,027 1,384 — 557 — 471 1015 103 = 1 Re €: ex: — € Pq 
Bradford Corporation ........ ; E A10 5,937 | -1,815 | — 2,303 77 41 <, = a Es | — = ga 
Brighton Corporation ........ 5.9 :82| 1,192 — 212| + 2494) 9 74 „ 310 — 10,432,508 | 1,031,928 100 1010 — — 
Bristol Tramways Company ..| „„ 2, 4.929 6,202 | — 1,275 — Sls | 514 | Dec. 519 253,150 | 44,391,439 | 6,038,528 | — — — — 
Burnley Corporation sesasa| 3. "M^| 2,059 1,19) | - 145 — 1060; 10 — — * Sai -— am — di 
Barton Corporation .......... „ 288 305 425 | 121 | 814 — (March 31/ 11,574 2,956,134 282,578 | 1'08 | 9:84| 1,570 | 7:67 
Oardiff Corporation ..........| p 27 1.887 | 25:6|— 633| — 613 — — — = — — BFS i: ol Pe 
Carlisle Tramways Company. „ 27 183 250 | 47 — 376 — — Dec. 319 9,987 2,805,277 534,393 — 7°17 — — 
Oentral London Rallway...... „ 2 | 6,715 | 6695 | + 22 + 20124) 6 6 „ 91/562,471 | 44,955,988 | 1,292,674a | 1:87 | 64°87 | 58,229 | 35°60 
Jity & South London Rallway| ,, 28| 2473 | 2,675 — 202 — 5,3491 64| 68 „ 51/165,003a) 19,068, 5180 — -|-| = — 
Colchester Corporation „ 24 172 —-— Lo. — 7 NC — — e =e = Cd. 2 
Oork E. T. and L. Company ..| „ 25 9t0 903 | + 51 — . „ 319 26,657 | 6,353,823 | 919,676 |100 | 695| — 39 
Darwen Corporation.......... |» 9 238 221 — 8) 4 Sl | 7°23) 7°23 March 310 12,541 | 2,360,735 254,279 | 1°25 |11:65| 1,707 | 936 
Dover Corporation ..........| 13 98 195 + 3 E 4a | 44 51| 11,255 | 2,871,532 280,901 0 81 | 963| 2503 | — 
Dunn ee vr tag Ry.. E Js à i : i 2 2 * 7 6% Dec. 319 6,234 588,905 107,164 | 3°88 |14-09| 952 | 7°38 
Dublin U. T., electric cars. „ 2 057 9 Radit., = 
Dublin 8. District, Electric ..| „, 26| 1,089 | 1,197 | - 103 | A 39 » 519 134,648 — | $906 | || mm = —h 
Duadee City Tramways ...... a. 835 860 — 27 — 22 22 May 15 35,874 9,084,522 752,814 | 0°93 |11:276| 1,630 — 
Fass? Ham Corporation T 1 21 814 942 | — 128 + 12% | 10°77 10°75| March 31 34,312 12,950,269 807,002 | 65 |10:2 — — 
Glasgow Corporation ........| ,, 24 15.523 | 14,995 | + 531| 440,7/0k 145 | 125 May 519 656,572 | 177,179,549 14, 008,750 | 0-88 |11°25 5.789 b| 7-304 
Gloucester Corporation „ 24 287 — | — — B aiii m ee xk | x 1 — sy La 
Halifax Corporation.......... „ / $042 | 2,521] + 418 + 627 | 33 304 | March 31 68,283 | 16,322,054 1, 387,885 10 |11:79| 2,060 | 877 
Huddersfield Corporation. „ 20 1,348 | 1,257 |+ 81 + 470 | 35 35 „ 91| 65,545 | 11,899,287 | 1,632,000 | 1°2 9°31 | 1,873 — 
Hull Corporation, E. 8........ , £7, 2,035 | 2,122 — 385| — 372 | 25 | 19 . 31| 87,707 | 21,065,999 | 2,218,696 |1:00 | 9:49| 8,004 50 
Ilford Corporation A prilt9 915 446 | + 100 — 10,| — — — — — — - — os 
Ilkeston Corporation May 24 114 207 — 93 — — = adi — — me; = > on * 
Kirkcaldy Corporation „ 224 214 225 — 9 — RM = = = z — E, v : 
Leeds Corporation. „ 27 9,678 6,973 | —1,3906 | + 501 89 815 „ 29,280,562 | 60,739,234 | 6,215,799 |110 | 10°94 5,407 — 
Leicester Corporation ........|April:2 | 1,961 — | = — 7t | — d x — = = a — ho 
HMverpool Corporation... . . May 20 10,084 10,354 | + 534 E 8,414 105 105 Dec. 319 531,484 115,057,234 11,754,858 1'11 1073 5,160 638 
Liverpool Overhead Raf?way.. ., 28) l1.515 | 1,:08 | — 390| - 1.772h 657 — | June30| 79,252 | 10,466,726 | '986,185e | 1°82 |19°30e| 5'110 | —a 
London County Council.. , 20 15,726 | 11,451 | 72,345 +17,868 | 464 | 40 — = — | As "d eia — “i 
Lowestoft Corporation ..... | = — — — — — c - ban — — — ime. 
Maidstone Corporation ...... i € 111 = — — | wi — = > `i x ex. m 
Manchester Corporation...... , 27| 12405 | 14,712 | - 2,502 Pe 15314 | — — — — — — |= — — 
pos Corporation ......... „ 27 124 1:29 — 15| + 7 21 — | March 31| 5,200 1,420,759 171,132 |83 6°47 — : 
Newcastle-on-Tyne Corptn...| „ 27 3,532 4.01 443 — 45 383 » @9/185,027 | 39,715,120 | 4,059,807 | 11 | 1094] 4,111 
Newport (Mon.) Corporation.. — -— — — — 15 — — A" c | — = on — e 
@ldham Corporation „, 28 1595 | 1514 |+ 281 — 3421 — — — = | — | na = — — 
Portsmouth Corporatlon | » 27) 1,761 | 2,587 — 526 ui 29 | 29 » $1 94,448 | 18,204,426 | 1,828,195 | 1316 |12::09| — 
Reading Corporation TUO pee -65 - 2 - — — — us — | — — — RE v 
&ochdale Corporation ........|April29 582 120 + 452) + 1,811 | 44 44 5lg| 5,416 925,281 127,456 | 1°38 | 10°27 — 7°66 
Rotherham Corporation May 25 403 zol | — . 828 — — — „ 9| 29,968 4,914,479 525,840 | 1°02 |9:570| 2,247 | 668 
Salford Corporation .......... „ 23| 4,287 5.344 1.057 — — z — — ma ia ET bi aa x: 
Scarborough TramwaysCo....| „„ 2’| 95 | — — EX n “| = s — a "C ques a ne — 
Sheffield Corporation ........| ,, 28 9,906 | 5,550 — 653 + 17 344 — „ 250 216,309 | 56,812,049 | 4,926,083 | 0°904 10-428 7,510 | 79 
Southampton Corporation... | ,, 17 914 957 |— 42] - )1 11 11 „ 51 35,874 9,084,522 752,814 | 0:846|11:486| 3,760 | — 
Southend-on-SeaCorporation..| „ 21 315 410 | — 127 * 64 — — = — — Sa — — ~ 
Stockport Corporation ... „ 20 60) 708 108 174 114 — = PN = |i -sa À — c3 
Sunderiand Corporation —..| , 2!| 1,157 | 1,260 — 103 19 51 | 18:48 „ 51) 62,506 | 14,848,958 | 1,433.463 |101 |1046| — | 848 
Swindon Corporation ........ » e 175 — — ee 3; — 3 — d. * 2 22 | — i 
Wallasey U. NG » al 711 889 162, + 189 105 | 10°5 „ 31 55,861 6,564,493 757,688 | 1°28 | 11°36} 4,10 7° 
Warrington Corporation......| „ 18 552 05 ＋ 29 + X 744 — ea — . as = s. — — 
West Ham Corporation ......| , 25 1,555 | 1,237 | + 283 + 5,495 | 862| — * cai = — | — * a 
Wolverhampton Corporation. . | » 24 719 972 | — 253 — 72 — „ 319 20,878 4,263,066 | 417,535 | — [urs — — 
* inciudes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease, 6 Train mile. 
Pee mile of single track. € Include rail and tram. d Including de tion. f Including one section of bores g 1905, A Half-year’s figures, 
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NOTES. 


King's College.—The forty-fifth annual dinner of this 
college will be held at the Hotel Cecil on Monday, the 
- 26th inst., with Col. Richard H. Jelf, C. M. G., in the chair. 


Municipal and County Club.—This club will enter- 
tain Mr. W. H. Grenfell, M.P., chairman of the Thames 
Conservancy Board, as their guest at the house dinner on 
the 29th inst. 

Wireless Telegraphy.—It is reported that the 
Cunard liner “Campania ” has been in continuous wireless 
communication with land throughout her voyage from 
Liverpool to New York. In mid-ocean she had simul- 
taneous communication with America and Europe. 

Royal Institution.—A general monthly meeting of 
the members of this institution was held on the 5th inst., 
the Duke of Northumberland, K. G., F.R.S., president, in 
the chair Mr. E. Hurry Fenwick, F.R.C.S, and Mr. 
Oswald Lewis were elected members. The special thanks 
of the members were returned to Mr. L. F. Everest for his 
ret of a portrait of Colonel Sir George Everest, C B., 

. North-East Coast Institution.—The issue dated 
May of the Transactions of the North-East Coast Institu- 
tion of Engineers and Shipbuilders contains the Board of 
Trade regulations for certificated marine engineers, the 
resumed discussion on Mr. Frank Little’s paper on “ Petrol 
Motorcars,” and the resumed discussion on Mr. J. F. C. 
Snell’s paper on The Application of Electricity to Indus- 
trial Purposes." 

The American Institute.—The Proceedings of the 
American Institute for May contains Mr. G. F. Chellis's 
paper on “ Time-Limit Relays"; Mr. H. W. Buck's paper 
on “Duplication of Electrical Apparatus to Secure 
Reliability of Service”; and Mr. Thorburn Reed’s paper 

on “Limits of Injurious Sparking in Direct - Current 
Commutation,” with the discussion on “ Line Construc- 
tion for High-Pressure Electric Railroads” and High- 
Pressure Line Construction for Alternating - Carrent 
Railways" We learn, by the way, that Dr. S. S. 
Wheeler, whose career we briefly described in a recent 
issue, has been elected president for the ensuing year. 

Rose Polytechnic.—We have received the twenty- 
third annual programme of this institution, which is situated 
at Terre Haute, Ind. The foundation provides higher 
education in engineering, its course of instruction embracing 
vivil, electrical, and mechanical engineering and cognate 
subjects. The system in vogue is a judicious blending of 
laboratory work with lectures. There is an excellent 
library, over 10,000 volumes and 2,000 pamphlets being 
included, and additions are constantly being made. The 
students of all grades total 219. There is an extensive 

staff of instructors, and we infer that the institution is 
performing good work in the American engineering field. 


Electricity for Training Horses. — The Swiss 
Artillery and Engineers Review describes the use of elec- 
tricity in training horses at the depót of remounts for the 
Swiss cavalry. The electric shock is used as a corrective, 
the apparatus employed being a battery and circuit. The 
battery is contained in a little leather case, which the 
-officer carries on his shoulder, and a special system permita 
him to localise the effect of the discharge at any particular 
part of the horse’s body. Although the current generated 
by the battery is very weak, it produces upon the horse a 
remarkable and enduring effect, which, it is claimed, enables 
a bad habit to be speedily overcome. Several successful 
applications of the kind are reported, and in no case has 
the use of electricity proved injurious, 


Attracting Traffic.—The American’s penchant for 
advertising is well known, and, despite the dictum that 
there is nothing new under the sun, he often contrives to 
achieve novelty. The Rochester and Sodus Bay Railway, 
U.S.A., is an interurban line of 40 miles which traverses 
territory rich in fruit and flowers. When May comes 
round and the apple blossoms are in their glory, the line 
is advertised as the Apple Blossom Route—40 miles of 
Apple Blossoms,” ete. A car with accommodation for 40 to 
50 people can be chartered for this trip at the rate of £10, 
or single daily excursion tickets can be had for 53. In the 
case of private parties souvenir cards, decorated with apple 
blossoms and containing an alluring invitation to see the 
real thing, are sometimes issued. Enterprise of this sort 
would probably be advantageous to the lines of this 
country. 

The Institution.—The issue of the Journal dated 
May contains Mr. G. L. Addenbrooke's paper on The 
Value of Overhead Mains for Electric Distribution in the 
United Kingdom," with the discussion; Mr. Donald 
Marray’s paper on Setting Type by Telegraph,” with the 
discussion; Mr. E. H. Rayner's paper comprising a report 
on temperature experiments carried out at the National 
Physical Laboratory ; and Mr. R. Goldschmidt’s paper on 
"Temperature Curves and the Rating of Electrical 
Machinery,” with the joint discussion; Mr. H. B. Maxwell's 
paper before the Glasgow Section on Street-Lighting by 
Electric Arc Lampe,” with the discussion; Mr. H. W. 
Wilson’s paper on “The Electrical Operation of Textile 
Factories ” (Manchester Section); and Mr. J. Lord's paper 
on “Tramways Permanent-Way Construction and Main- 
tenance.” In future the Journal will consist of two volumes 
annually instead of one. 

Electric Furnaces.— We have received from the 
publisher, Mr. A, Hermann, of 6-12, Rue de la Sorbonne, 
Paris, an interesting book entitled ‘ Le Four Electrique,” 
which relates to the origin, transformations, and applica- 
tions of electric furnaces, and is from the pen of M. Adolphe 
Minet. The volume in question contains portraits of eight 
of the pioneers in electro-metallurgy and a large number of 
illustrations. The development of the electric furnace is 
traced from the earliest laboratory experiments, and a 
large number of furnaces are described which have not 
actually led to commercial results. The volume is a 
useful one as a book of reference, and we think that it 
would be rendered more valuable if further details of the 
actual results obtained in the most modern commercial 
undertakings were given. The last part of the book deals 
with the theory of the subject, and is useful to the electrical 
engineer entering this department of the profession. 


Motor Buses.— The North-Eastern Railway Company 
scored a success in the House of Commons last week, when 
their Bill authorising the running of motor'buaes was ordered 
for third reading. An amendment designed to prevent the 
vehicles from taking up passengers at intermediate points 
between stations was rejected, so that the efforts of the 
Municipal Tramways Association were unavailing on this 
occasion. The remarks of Mr. Bonar Law are interesting, 
as reflecting the views of the Board of Trade. He stated 
that it would be a disastrous thing to pass the amendment. 
The “drum municipal " had been beaten agaln. They were 
told that this traffic would injure tramways, but when it 
was proposed to bring a tramway over Westminster Bridge 
it was said that motor 'buses could not compete with tram- 
ears, The Board of Trade had constantly to see that the 
railway companies carried out the obligations imposed on 
them by Parliament, and the Board were bound to use its 
influence to prevent the companies from being unfairly 
treated. It was becoming a question of whether Parlia- 
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ment was to control the municipalities or whether they were 
to control Parliament. 

Electricity in Mining.—We observe from the annual 
report of the Tredegar Iron and Coal Company, Limited, 
that, despite unusual conditions of an adverse character, 
the company maintained practically continuous working, 
with the result that the directors are able to recommend a 
dividend of 5 per cent., after placing £25,300 to capital 
account and carrying forward £1,353. The output of coal 
aggregated 1,421,230 tons. Of special interest to electrical 
engineers, however, is the circumstance that the electrical 
plant, the installation of which was commenced about four 
years ago, has now been working in its entirety for a 
sufficient period to enable the directors to state, after 
exhaustive tests and minute enquiry and comparisons, that 
the results fully justify the expenditure in adopting 
electricity as the motive power for hauling, pumping, and 
lighting the collieries. With such definite results as this 
to guide them, there should be a distinct impetus to the 
employment of electricity on the part of colliery owners. 

Copper Production.—From an approximate report 
upon the world’s copper production, it appears that the 
total for 1904 was about 632,166 metric tons, against 
578,876 for 1903. The United States easily heads the 
list with 349,866 tons, Mexico being second with the 
comparatively modest record of 52,500 tons. Spain and 
Portugal constitute the most prolific of the European 
representatives with 50,000 tons. Germany is credited 
with 30,000 tons, and Russia with 10,000. The output of 
the other European countries is insignificant, Great Britain 
being deemed unworthy of mention. The world’s copper 
production has risen progressively during the past century 
from 91,000 tons for the decade 1801-10 to the 632,166 
recorded for 1904. Spain, which 25 years ago ranked first 
among the nations as a copper-producing country, now 
takes third place. Japan turned out 32,000 during the 
past year, and Australia and Canada are credited with the 
respectable records of 30,000 and 21,500 tons. 

Association of Municipal and County Engineers 
The annual meeting of the members of the western district 
of the above association was held at Gloucester on Satur- 
day, when, after a reception by members of the Corpora- 
tion, the party, to the number of about 75, were conveyed 
by special trams to the works and new offices of the 
Gloucester Railway Carriage and Wagon Company, through 
the many departments of which they were shown by Mr. 
B. Allen, assistant manager, and other officials. Thence 
they journeyed to the municipal depót and the electric 
depót. After lunch the party inspected the Corporation 
electric light and power station under the guidance of Mr, 
W. Bache. Later in the afternoon the annual meeting was 
held at the Guildhall. Mr. Pickering was unanimously 
re-elected hon. secretary of the western district, and two 
papers, the first by Mr. R. Read on “The Municipal 
Works of the City," and the second by Mr. W. Bache, 
electrical engineer, on “Gloucester Electricity Works,” 
- were discussed. The papers are reproduced elsewhere in 
this issue. 

Board of Trade Organisation —A discussion took 
place in the House of Commons on Tuesday as to the 
reorganisation of the Board of Trade. Sir Albert 
Rollit drew attention to the urgent desirability of the 
appointment of a minister of commerce and industry if we 
desired to maintain our commercial pre-eminence. Mr. 
Bonar Law, permanent secretary to the Board, recognised 
that the feeling of the House was unanimous in favour of 
some change in the constitution of the Board, and stated 
that a Bill had been drafted in order to carry out the 
promise contained in the King’s Speech. He concurred in 


the desirability of bringing the Department into closer 
touch with men engaged in commerce, and thought it could 
be best done through the agency of the Commercial 
Intelligence Department. There were, however, difficulties 
in the way in connection with getting permanent officials to 
run in harness with outsiders, and in preventing the Depart- 
ment from entering upon thorny controversial ground. He 
could not promise action with regard to differential railway 
rates, pending the report of the committee now considering 
the subject. 

Electricity in Egypt.—The Bulletin of the French 
Chamber of Commerce on electricity contains an interesting 
article and analyses of the various applications of electricity 
which are possible in Egypt. This points out in the first 
instance that agriculture and irrigation are the principal 
operations carried on in Egypt, and that it is in irrigation 
that electricity is most likely to be of service. There are 
large numbers of small pumps now used for this purpose 
which could frequently be replaced by a smaller number of 
electrically-driven pumps. These could be supplied with 
energy by means of overhead wires carried a considerable 
distance to the source of power. The report considers 
that in Upper Egypt this application of electricity will be 
found most useful, and that the Falls of the Nile should 
be used as a source of power. Information is also given 28 
to the extent to which electricity is now used in the larger 
Egyptian towns, and in factories which have sprang up in 
the neighbourhood. For electrical purposes it is said that 
the oilengine is a strong competitor with electricity in 
certain districts, owing to the cheapness of oil After 
indicating a number of ways in which au extended use of 
electricity is to be looked for, the report concludes with 
a strong plea for better representation of French firms in 
the country. 


Inductance in Telephone Circuits When induct- 
ance coils are introduced at regular intervals through a 
telephone cable, the electrostatic capacity is neutralised by 
sections, but the conductors of sections between the induct- 
ance coils are free from any characteristic tending to 
counteract the electrostatic condition that may arise 
between the inductance coils. Prof. D. ©. Jackson, 
according to a patent recently issued to him in the United 
States, and described in the Electrical World, proposes to 
form the conductor which is to carry the current in a helix 


to create inductance, this helical formation being practically 
continuous throughout the entire circuit. The core for the 
helix may be of air, or magnetic material may be used for 
this purpose. The accompanying diagram illustrates a 
grounded telephone circuit, the major portion of ite metallic 
part being in the form of an inductance helix. On the 
assumption that the highest voice harmonic which must be 
preserved for satisfactory telephonic transmission has a 
frequency of 1,000 periods per second, the inventor 
develops formul: for determining the amount of induct- 
ance necessary to neutralise any given amount of electro- 
static capacity. 

Electricity in India.—Licenses have been granted by 
the municipalities of Delhi and Lahore to Mesers. Arthur 
Grey, Thomas Wilson, and L. E. Windham-Forrest for 
electric lighting and tramway schemes in the respective 
cities. The Delhi scheme provides for a low-tension con- 
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tinuous current, a separate distributing system being 
employed for the tramways, with the return circuit through 
the rails; Energy will be supplied to the car motors at 
500 volts. For lighting, current is to be generated at 500 
to 550 volte, and distributed by a three-wire system with 
250 volts difference of potential between the neutral and 
outer wires at the consumer's premises. Regarding the 
tramways, the licensees shall commence the construction of 
same within two years, and shall complete same “ with all 
reasonable speed." Exemption from wheel-tax on all 
vehicles to be used on the track, and from octroi on 


all plant, machinery, rolling-stock, and other materials 


imported during the first two years, is accorded to the 
licensees. The municipality is to receive a yearly rent of 
Rs.800 per mile of double track and Rs. 500 per mile of 
single track, such rent not to begin until the net profits 
shall have reached 6 per cent. per annum. The license 
provides that the charge to consumers of current for light- 
ing shall not exceed Rs.20 for any quantity up to 20 units, 
or 10 annas for each unit over 20. A low-tension con- 
tinuous-current system, with a three-wire distribution for 
lighting, will likewise be employed at Lahore. Slightly 
lower voltages will be generated both for lighting and 
traction. Similar exemptions regarding wheel-tax aud 
octroi are granted, and the clauses in the license con- 
cerning the charges on the tramway and the tariff for 
lighting are identical with those in the case of Delhi. 


Indiarubber.—The Bulletin, just issued, of the Imperial 
Institute contains two interesting reports on samples of 
indiarubber received from Rhodesia. The first of these 
was obtained from the Muteke plant, which, the report 
states, is a large creeper, its stem reaching to lft. in 
diameter. It is said to be common all over the Abercorn 
division of North-Eastern Rhodesia. The samples of the 
rubber sent to the institute were collected by the adminis- 
trator of the district, but, unfortunately, the quantity was 
not sufficient to enable fall information of the commercial 
value of the rubber to be obtained. Two samples were 
submitted, one obtained from the stem of the creeper 
and the other from the root It appears that the stem 
contains considerably more rubber than the root. From 
the specimens of the leaves, flowers, and fruit of the 
creeper submitted to the Kew Garden authorities, it appears 
that the Muteke plant is likely to prove to be an entirely 
new species of Landolphin. Analyses show that the rubber 
is of fair quality, though the amount of resin present is rather 
higher than is desirable. Larger samples are being asked for 
in order to ascertain the exact value of this rubber. In the 
other instance referred to the sample was of “Dande” 
rubber, obtained from the Umtali district of Rhodesia. 
Analyses show that this contains 80'7 per cent. of 
caoutchouc and 12:6 per cent. of resin when dry. The 
sample as received contained, however, some 15 5 per cent. 
of moisture. The commercial value of the rubber was 
ascertained to be about 3a. 61. per pound. It seems clear, 
from the results obtained, that the Dande plant yields a 
marketable rubber of good value, and, if the plant is 
abundant in Rhodesia, it should prove a valuable source of 
that material. The exact order of the plant could not be 
determined at Kow, as insufficient means of identification 
accompanied the sample. 

Synchronism Indicator.—A patent has been granted 
in the United States to Mr. P. L. Clark, of Chicago, for a 
synchronism indicator, which he has assigned to the 
General Electric Company. The invention, which is briefly 
described in the Electrical Review of New York, relates to 
devices for indicating the proper instant for closing the line 
switch of an alternating -current generator, synchronous 
motor, or rotary converter which is to be connected in 


parallel with another similar machine already in operation. 
It is understood that this is to be done when the machines 
are in step, it being uncertain under ordinary conditions 
when thie instant occurs. The machines are never thrown 
together when the indicating lamps are fluctuating with 
short beats, and as the beats grow longer the interval of 
darkness or brightness extends over so long a period that it 
is difficult to guess just the right instant to close the switch. 
This invention aims to eliminate any possible doubt on this 
score, and it consists of a signalling device, such as an 
indicating lamp controlled by a switch, which is kept open 
so long as the phase displacement is at a maximum and is 
closed by a solenoid only when the beats become very long, 


and at the middle portion only of each beat. The connec- 
tions of this device are shown in the illustration. 


Rural Railway Lines.—Before the Chicago branch 
of the American Institute of Electrical Engineers, Mr. 
J. R. Cravath recently read an interesting paper, entitled 
“Light Electric Railways.” The paper was designed to 
show that by modifying the type of construction, many 
rural districts now unserved from financial considerations 
might be made to yield a fair profit. Approximately the 
cost of the typical interurban electric railways of the 
Central Western States is £4,500 per mile of single track, 
requiring for financial success a gross revenue of 2600 to 
£800 per track mile per annum. The author outlined a 
narrow-gauge system, suggesting a gauge of 28in. and the 
use of 50lb. T-rails. An estimate in detail is given of the 
cost per mile of such a line and its equipment on the basis 
of a 15-mile road. Excluding expenditure for right-of-way, 
the total for the track is given at £870 per mile; for 
general roadway items, £60 per mile; overhead line, £178 
per mile; rolling-stock, buildings, etc., £465 per mile, the 
total being £1,570 per mile of track. This provides for 
three passenger motorcars, two passenger trailers, one 
freight motorcar, and 15 miscellaneous freight car trailers. 
An estimate of the ordinary operating expenses per train 
mile of such a road is 44d. per train mile, and for a traffic 
of 135,000 train miles per year, including interest on cost 
of construetion, the total annual charge would be £260 per 
track mile. The author gave an interesting analysis of 
rural passenger and freight traffic, upon which is based au 
estimate of the traffic possibilities of a strictly rural territory. 
Estimates were obtained from several farmers as to the 
amount of farm products consigned and supplies received. 
Upon these data it is estimated that the total freight 
revenue from an average rural district in the Central 
Western States would be about £16 per square mile. 
After discussing in detail the question of passenger traffic, 
Mr. Cravath considers that a total gross earning of £330 
per track mile is possible.  Subtracting the charges 
previously estimated, this would leave a surplus of £80 per 
track mile. 

Mining Engineers’ Conferenoe.—Tho members of 
the Institution of Mining Engineers held their annual two 
days' session last week.  Sympathetio reference to the 
decease of the president, Sir Lowthian Bell was made 
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by Mr. H. C. Peake, one of the past-presidents. Three 
papers were read dealing with winding engines and gears, 
and a long discussion took place on the relative merits of 
steam and electric winding. Several speakers favoured the 
electric system in use in Germany and the North of France, 
but the majority appeared to think that the economies to 
bo effected by electricity scarcely justified the large outlay 
on new electric plant. The view of the latter seemed to 
be that electric winding might do very well for the small 
and slow systems of the Continent, but the initial outlay 
would be enormous if electricity were applied to the deep 
shafts and rapid working in this country. Two interesting 
papers were presented dealing with mining education in 
America and New Zealand. Prof. Howard Eckfeldt, U.S.A., 
stated that there were about 45 schools in America 
which conferred the degree of ‘engineer of mining.” 
Formerly the technical graduate was looked upon as 
being almost entirely useless to the industrial world, 
and at best was little better than the average labourer. 
He was classed as one who had his mind full of ideas 
and theories, which would not stand against the old 
cut-and-dried rules of years of practice. Now, however, 
when the mineral resources of the country were being 
exploited everywhere, nearly every State had its special 
school where men got a three or four years’ training. In 
the vacations most of the students secured positions at 
practical work. Last year in some places a mine was 
loaned and worked by students, under the supervision of 
the teaching staff, and the practical results were highly 
satisfactory. Prof. James Park stated that six schools in 
the New Zealand goldfields are subsidised by the Govern- 
ment, and managed by councils elected by local subscribers. 
The schools are generally well attended, and have already 
exercised a marked influence in raising the general intelli- 
gence of the mining community. The combination of 
theory and praotice in the schools has been attended by the 
most happy results. 


Scotch Water Power.—The British Aluminium 
Company have this week offered to the public a further 
issue of shares, and a brief résumé of the work performed 
by them will be opportune. It was the first concern to 
put down an extensive water-power plant in the United 
Kingdom for electrometallurgical purposes. The company 
was formed in 1894, and the construction of the necessary 
worke at Loch Ness was commenced early in 1895. An 
interesting feature in the working of the company is that 
it purchased a large estate, including the Falis of Foyer, 
and thus acquired water-power rights which might other- 
wise have been difficult to obtain. The works were 
so far completed that the production of aluminium 
was commenced towards the end of 1895. During the 
next few years the manufactory was continued upon a 
small scale, but a considerable amount of calcium carbide 
was turned out. In 1902, following a change of policy and 
considerable reduction in price, there was a great improve- 
ment, and since then there has been a steady increase in 
the tonnage sold. Owing to the expansion in sales, which 
still continues, the maximum capacity of output of the 
Foyers works is now inadequate to satisfy the demand for 
the company’s metal, and consequently further water power 
is imperatively required. It has therefore been decided to 
exercise the powers secured by the company under the 
Loch Leven Water Power Act, 1901, and the Loch Leven 
Water Power Amendment Act, 1904, to carry out water- 
power works at the head of Loch Leven in Argyllshire. It 
is expected that some 12,000 h.p. to 15,000 h.p. can be 
developed there, which is approximately double the amount 
of power the company now has at Foyers. These Acta are 
held by the Loch Leven Water and Electric Power Com- 
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pany, the whole of whose issued capital, amounting to 
4,000 shares of £10 each, is held by this company, which 
will also subscribe for a further 46,000 shares of £10 each, 
being all the shares it is at present intended to issue. It 
is believed that the amount thus furnished will suffice for 
the completion of the scheme. The progressive improve- 
ment in sales has prodaced a steady growth in the profits. 
The profit for the year 1904 was £55,411. 3s. 11d., an 
increase of £21,267. 18s. 1d. over that of 1903. Last 
December an extension of the Foyer water power was 
completed, and this year the output of aluminium will be 
much larger. The directors, therefore, confidently anticipate 
that the profits for the carrent year will be materially 
increased. 


Patents in 1904.—The report of the Comptroller- 
General of Patents, Designs, and Trade Marks for 1904 
states that the applications accompanied by complete 
specifications were more numerous than in any previous 
year, and exceeded the number received in 1903 by 602, 
an increase of 9'1 per cent. The applications received in 
1904 numbered 29,678, as compared with 28,853 in 1903, 
an increase of 825, or 2'3 per cent. Of these applications 
22,442 were accompanied by provisional specifications, and 
7,236 by complete specifications. Oa the other hand, the 
number of complete specifications filed after provisional 
specification was only 8,684, as compared with 9,187, 
a decrease of 503. The total number of specifica- 
tions was 38,362, as compared with 38,019, an increase 
of 343, or 9 per cont. The most remarkable develop- 
ment is shown in the class rotary engines (including 
turbines), in which the general increase is 40 per 
cent., and the increase in turbines alone is more than 
double that amount. A marked growth appears also in 
the class air and gas engines, which has advanced to the 
extent of 27 per cent. The number of inventions relating 
to reciprocating steam-engines and to electric motors (class 
dynamo-electric generators, etc.) has also advanced, though 
to a less extent. The number of inventions for cycles con- 
tinues to diminish, and is now less than one-fourth of the 
number for 1897, although the number of motor-cycles has 
increased 36 per cent. from the previous year, and is more 
than three times as many as in 1897. The number of 
wheels for vehicles has risen, although it is still only 
40 per cent. of the number for 1897. Both road vehicles 
and railway and tramway vehicles have diminished, but 
locomotives, eto., have increased slightly, owing to the 
development of motorcars. About two-thirds of the whole 
number, and no less than 85 per cent. of the motor-cycler, 
are of British origin. The remarkable development of the 
motor vehicle industry in this country is shown by the fact 
that the total number of British inventions has doubled 
since 1900, when less than one-half of the whole and only 
a little more than one-half of the cycles were of British origin. 
The oil or gas engine type of motor finds most favour, Elec- 
tricity receded as a medium of power for motorcars and cycles. 
The activity in the motorcar industry still continues. 
Though the number of applications pertaining to motorcars 
reached a maximum in the previous year, this number was 
almost reached in 1904, while in the details, such as wheels 
(including tyres), lampe, variable-speed gearing, and oil 
motors, the numbers of 1903 have been oonsiderably 
exceeded. The attention that is being given in engineering 
circles to turbines is significantly illustrated by the fact 
that more applications for patents were made for this class 
of motor than for all classes of reciprocating steam-engines 
put together. The actual numbers under turbines show a 
considerable increase on those of 1903, while there is a 
corresponding decrease in the number of steam-engines and 
also of steam generators. The keenness of the competition 
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between gas and electricity as illuminants is vividly 
reflected by the figures for 1904. On the one hand, the 
number of applications bearing upon dynamos and both 
arc and incandescent electric lamps is greater than that for 
1903, but there is at the same time a marked increase in 
the number relating to gas lamps and the manufacture and 
purification of gas. The subject of mercury vapour lamps, 
to which reference was made in the last annual report, has 
received increased attention during the year, especially from 
American inventors, but the inventions have been mainly 
directed towards the adaptation of such lamps to a variety 
of novel purposes other than lighting, such as switching, 
rectifying, controlling, and distributing electric currents. 


Moving Platform Subway.—A description of the 
moving platform subway proposed to be construeted in New 
York City to provide additional means of transit across 
town is given in the Scientific American. It was originally 
proposed to have the subway below Thirty-fourth-street. 
The Rapid Transit Commission are apparently opposed to 
this, but are prepared to agree to the system being con- 
structed below Twenty-third-street. The subway is planned 
to be divided into halves, the whole section of the tunnel 
to be 30ft. wide by 14ft. in height. The moving platform 
proper eonsists of three continuous lines of steel plate, 
covered with rubber to ensure a safe footing. The plates 
overlap laterally at their edges. The fourth platform is an 
auxiliary, which will be run at a speed of three miles an 
hour, and used only for a few hours after midnight, when 
travel is lightest, at which time the main moving platform 
will be stationary. The first moving platform will run at a 
constant speed of three miles an hour, the second at six 
miles, and the third platform at nine miles an hour. The 
first two platforms will be known as stepping platforms, 
and the third, which is considerably wider, will be provided 
with transverse seats. To assist passengers in movingfrom one 
platform to another, the two stepping platforms will be pro- 
vided with lines of vertical posts, placed at frequent intervals. 
The platforms will be built in sections, each of which will 
be about 6ft.long, and the abutting ends of the sections 
will be struck to a radius which will permit of the platform 
curving around the terminal loops at First and Ninth 
avenues. Extending longitudinally beneath each platform 
is a pair of I-beams, the upper flanges of which are riveted 
to the bottom of the platform, while the lower flanges serve 
to support the weight of the platform upon pairs of wheels 
which are carried upon transverse shafts mounted at 
intervals of 2ft. 9in. upon concrete piers. Between each 
pair of longitudinal I-beams is carried a pair of horizontal 
guide wheels, which engage a guide rail that serves to keep 
the platform in proper alignment. At every 75ft. 10-h.p. 
motors are mounted on the floor of the subway, and are 
connected by a chain drive with the transverse shafts, 
which carry what might be called the driving wheels of 
the platform. The gradation in the rate of speed of the 
sections of the platform is secured by varying the diameter 
of these driving wheels, which are 8in. in diameter for the 
three-mile, 16in. in diameter for the six-mile, and 24in. in 
diameter for the nine-mile platform. The driving wheels 
are covered with rubber, as are the horizontal central guide 
wheels, and consequently the motion of the platform will 
be both smooth and silent. The successive sections of the 
platform are coupled together by means of links, 46in. 
in length, and the coupling pins are placed at the centre 
from which the curves of the abutting ends of the platform 
sections are struck ; consequently, the opening between the 
joints may be reduced to a minimum, and a smooth and 
continuous surface presented for walking. 

Electrical Equipment of a Railway Shop —An 
interesting deseription appears in the Electrical World of 


the repair shop of the Great Northern Railway Company 
at St. Paul, U. S. A., which, unlike many such establish- 
ments, was initially designed for electrical driving on the 
three-phase system with General Electric induction motors. 
Oa account of their isolated position many of the machines 
were equipped with individual motors, but a general effort 
was made to use a single motor to drive groups of the 
smaller machines requiring frequent starting and stopping. 
The motors in these instances are placed overhead on the 
structures which support the line shafting. Many of the 
machines are directly geared to the motors. In other 
instances, however, the Renold chain drive is employed, and 
in some cases leather belting of the usual type is used. 
One of the chief features of interest in the plant is the 
successful operation of variable-speed induction motors. 
The cranes, transfer table, wheel lathes, and several other 
machines are driven by motors capable of speed variations. 
In one instance—that of & 96in. driving-wheel lathe—the 
controller is located within easy reach of the operator. In 
all the variable-speed installations the different speeds are 
obtained by inserting resistances in the secondary circuits. 
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The controller also permite of reversal of direction of rota- 
tion, this being accomplished by interchanging two of the 
three leads to the stator. Inthe case of the wheel lathe, 
the rheostats in connection with the control circuit are 
immediately behind the controller. These are provided 
with sufficient radiating surface to permit continuous opera- 
tion of the motor at any speed without undue heating. 
Another special feature is the equipment used in sonnection 
with the drop-table in the machine shop. The 20-h.p. 
motor which operates the table is installed in an adjacent 
pit. The interesting point in regard to the electrical equip- 
ment is the arrangement by which the motor is stopped 
automatically when the table reaches certain limita of 
travel. When the motor is stopped by the device it cannot 
be started until reversed. The connections of the controller 
by which this is accomplished are shown in the accompany- 
ing diagram, which we reproduce from the Electrical World 
of New York. Lugs permanently attached to the moving 
table operate dogs whicb, in turn, open the switches. II 
the upper switch, shown in the diagram, be opened, the 
motor cannot be started through F, and F, To start it 
through F F, and F F, it is necessary to reverse the motor, 
whigh lowers the table, | 


798 


THE ELECTRICAL ENGINEER, JUNE 9, 1905. 


GLOUCESTER ELECTRICITY WORRS.“ 
BY WALTER J, BACHE, M.LE.E, ELECTRICAL ENGINEER. 


The Gloucester municipal electricity works were autho- 
rised by a provisional order granted in 1896, in response 
to an application by the Corporation, who lost no time on 
the receipt of the order in taking steps to erect their works. 
In 1897 the Council instructed Mr. Robert Hammond to 
prepare a preliminary report, and in the following August 
they decided to establish electricity works in combination 
with a refuse destructor, on the lines advocated by 
Mr. Hammond, and instructed him to draw up & detailed 
scheme. It is interesting to note that the present arrange- 
ment of the works was designed eight years ago, and 
although this is a considerable period in the history of 
electricity supply, the works may be considered, even now, 
up-to-date and of modern design. It would not be difficult 
to find works designed later than 1897 of which the 
same could not be said at the present time. The scheme 
submitted provided for a three-wire, direct-current, low- 
tension system of generation and distribution, with Lanca- 
shire boilers, two generating sets, each consisting of two 
dynamos in tandem direct coupled to a high-speed engine, 
and a triple-concentric network fed at various points by 


triple-concentric feeders. The architect's work was placed 
in the hands of Mr. Harry A. Dancey, of Gloucester, 
who carried out the ideas of the engineer in a successful 
manner, and provided a very suitable and pleasing set of 


plans. 


MR. W. J. BACHE, CITY ELECTRICAL ENGINEER, GLOUCESTER, 


The combined electricity works and refuse destructor 
were designed as one scheme, but owing to delays in 
obtaining on of the site, and other causes, the 
electricity works were running two years before the com- 
pletion of the refuse destructor. The selection of a suitable 
site for the works demanded careful consideration from 
many pointe, as the conditions vary greatly as regards 
network in the residential and. manufacturing parts of 
the same town. The general characteristics have to be 
reviewed, the location and probable lamp density of 
the more important areas of supply must be estimated, and 
the immediate vicinity of the suggested site must be 
examined in order to avoid placing the works where a 
nuisance may be created. Facilities for obtaining coal and 
water for condensing are essential to economical working, 
and require due consideration. The terms on which the 
site can be acquired, and the cost of rendering it suitable 
by excavation, removal of old buildings, etc., will also 
have a bearing on the choice of the site. All these con- 
siderations were carefully gone into in the Gloucester 
worke, with the result that the site is particularly well 
chosen. The works are situated in the south-west part 
of the city, and are most conveniently placed, within 
600 yards of the Cross, which is the business centre. 

Paper read before the Western District meeting of the Incoi porated 
eae ae of Municipal and County Engineers held at Gloucester on 


They are also close to the docks, which afford an abundant 
supply of water for condensing purposes, while the railway 
lines in the docks provide connection with the Midland and 
Great Western Railways. At present there is no siding 
into the works, but should one be required in the future 
it could be laid down without any difficulty. The ground 
on which the buildings stand consiste of made soil,” and 
during the excavations for the foundations many traces of 
the Roman occupation were brought to light. The founda- 
tions are carried down to the blue lias olay, whicb waa 
found at a depth of 11ft. below the surface. Underneath 
the condenser pit the contractor encountered a portion of 
the old bed of the Severn, and two underground water- 
courses traverse the site diagonally from north-east to 
south-west, and are separated by a distance of about 3Oft. 
to 40ft. A bed of quicksand in the boiler-house and a 
series of extraordinary pockets or depressions in the lias 
clay under the refuse destructor and the chimney stack added 
to the builder’s difficulties, and called for special methods 
of construction. 

The buildings are of brick with stone dressings, and 
consist of two large bays for the boiler-house and engine- 


Main Entrance to Electricity Works, Gloucester. 


room respectively, a small bay containing the test-room 
and switch-room with the battery-room over, and a well 
arranged suite of offices and stores. The refuse destructor 
is placed at a right angle to the boiler-house, and between 
the latter and the chimney stack. Provision has been made . 
for the extension of the engine-room and boiler-house. 
The chimney stack is 150ft. high from the ground level. 
It rests upon a solid bed of concrete, 30ft. square and 
10ft. deep. The brickwork footings are 6ft. deep. The 
chimney is built square for the first 57ft., and from this 
height to the top it is octagonal in shape. The internal 
diameter is 6ft. throughout, inside the firebrick lining, 
which is carried to a height of 60ft., with a 4tin. air space 
between the lining and the outer brickwork. The chimney 
has an ornamental moulded stone cap. The theoretical 
capacity of the chimney is approximately 1,100 hp, 
and it accommodates six boilers at the present time, which, 
if all were steaming together, would exceed its full capacity. 
Three new Lancashire boilers are being laid down this year, 
and it is probable that when tbe next boiler extension ig 
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made it will be necessary to provide for an increased | draught, for the former has only to push the air through 
draught. It is interesting here to compare the relative | the fire, while induced draught has to do this and also 
costs of the various methods of obtaining draught for to draw the products of combustion along the flues, and 
boilers on the horse-power capacity basis as above stated. | thus obviously requires more power. Further, the induced- 
Taking first the cost of an ordinary brick chimney, of | draught fan has to deal with gases at a high temperature, 
which Gloucester is a typical example, the price may be and containing a good many destructive constituents. 
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Plan of Electricity Works and Refuse Destructor, Gloucester. 


stated at £1,500. An Alphons Custodis chimney of the Therefore, its life must be considerably shorter. Again, 
same capacity would cost about £900. Coming now to | the induced-draught fan sucks in cold air through every 
mechanical draught, and assuming that conditions similar | crack and crevice in the boiler setting and elsewhere. 
to those in Gloucester bave to be met, the capital outlay, | Forced draught, on the other haud, tends to seal up such 
including the necessary short steel stack, is only about | cracks with flue dust, or make them permanently or sggres- 
£350. Forced draught has many;advantages over induced | sively visible by forcing smoke through them. 
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As regards annual upkeep, takin 
chimney at £1,500, and allowing 65 


the cost of a brick 
per cent. for interest 
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The boiler-house is 61ft. in length, 48ft. wide, and 41ft. 
in height, and contains at present three boilers, each 50ft. 


on capital expenditure, depreciation, etc., an annual expendi- | long by 8ft. in diameter, and one 30ft. long by 8ft. 6in. 


ture will be incurred of £97. 10s. For a forced-draught 
system the above charges may be taken at 8 per cent, 


— 


which on a capital expenditure of £350 means an annual 
payment of £28. The cost of running the motor which 
would be required to drive the fan, and using 54,000 
units per annum at Ad., is £56. Thus the forced-draught 
system is £13. 10s. cheaper, annually, than the chimney 
stack. This does not take into account the other advantages, 


| Boiler House, Electricity 


The smaller boilers have a grate area of 38 square feet 
and a heating surface of 1,015 square feet, while the 


— . 


* 
tus 


Works, Gloucester. 


larger one has 37 square feet of grate area and a heating 
surface of 1,160 square feet. The respective evaporations 
are 6, 500lb. and 8,000lb. of water per hour. The Lancashire 
boiler is eminently suitable for Gloucester, which possesses a 
clear, bright atmosphere and experiences few fogs. There 
are, therefore, no sudden demands for steam, such as occur 


Engine, Room, Electricity Works, Gloucester. 


such as greater control over fires, and therefore economy 
in coal consumption, If the air be heated on its way to 
the fires no additional expense is incurred, except a slight 
inerease in the capital cost, while the conditions under 
which combustion takes place are so much improved that 
& reduction in the coal bill amounting to 74 or even 
10 per cent, may be effected. 


in many manufacturing towns. Where these rapid demands 
are prevalent the water-tube boiler undoubtedly possesses 
advantages, but for ordinary steady conditions of working 
it cannot compare with the Lancashire type, which has 
the very considerable advantages of low first cost, economical 
steaming, and low repairs coste, not to mention the freedom 
from anxiety it engures for the engineers who bave to work 
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the boilers, which cannot be said of the water-tube boiler, | of a mixture of canal water and condensed steam, and 
with its rapid evaporation and small water space. All four | gravitates from a branch on the condenser di pipe 
boilers work at a steam pressure of 160lb. per square inch, | to a sump near the boiler-house. From the sump ib is 
and contein the usual fittings of Hopkinson’s make. The lifted through a Mather and Platt feed-water filter to the 
main flue is provided with's Green’s economiser, having 192 | feed tank. The water is raised from the feed sump and 


' -~— 
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Traction Generators, Electricity Works, Gloucester. 


tubes in two sections and a by-pass flue. The scraping elevated to the tank by means of a 1 zin. centrifugal pump 
gear of the economiser is driven by a 5-kw. Bruce Peebles | driven by & 1j-h.p. motor, also of Mather and Platt's 
enclosed motor. Previous to passing through the economizer | make. The motor is started and stopped automatically by 
the feed water is heated in a Berryman feed-water heater. | a patent switch, operated by the water-level in the overhead 
The latter is operated by the exhaust steam from the | tank. The action is very simple. A wooden float in the 
auxiliary plant. tank is connected by a chain to the switch lever, the chain 
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Accumulator Room, Electricity Works, Gloucester, 


The pump-house is situated at the west end of the boiler- | passing through a slot in a flat lever, with an iron weight 
house, and contains two pumps, one an Evans compound | on each side of it attached to the chain. When the water 
double-acting flywheel pump, the other being of Messrs. | in the tank is low the float falls, pulling the chain and 
Weir 's manufacture, and of the type assoclated with their | the lower weight, which raises the switch lever and starts 
name. Both pumps draw their water direct from the the motor. When the water rises to its normal level again, 
feed tank, which is placed above the pump-house, and | the top weight pushes the switch lever down and stops 
bas a capacity of 5,500 gallons. The feed water consiste | the motor. The main steam-pipe in the boiler-house is 
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Sin. in diameter, increasing to 10in., the connections to each | room runs along the south side of the engine-room, and is 
boiler being of 6in. diameter. Water-pockets are fitted at | open to it. The condenser pit is situated at the west end 
the junction of each engine branch with the main steam- of the engine-room. The chief engineers and chief 
pipe. There are no steam-traps on the main range, or, | assistant’s offices overlook the engine-room, and access to 
Indeed, in the station, which is, perhaps, an unique feature. them from it is provided by means of an iron staircase. 
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Main Lighting Switchboard, Electricity Works, Gloucester. 


The feed system is duplicated, so that in the event of a | A 10-ton overhead travelling crane spans the engine-room. 
breakdown to the hot feed pipe, or the economiser, the | It was made by James Spencer and Co., and is operated 
boilers could be fed through the cold feed pipe. A io. | by hand from platforms running the whole length of the 
auxiliary steam nre supplies steam to the condensing | crane girders. The engine-room contains at present three 
plant, pumps, etc. All the steam and exhaust pipes are lighting and two traction sets, a balancer, a reversible 
lagged with removable magnesia covering, and the pipe booster, and a negative booster. The lighting sets consist 


Traction Switchboard, Electricity Works, Gloucester. 


joints are fitted with Lonsdale's removable steel flange | of one 250.i.h.p. compound, two-crank Belliss ongine direct 


boxes packed with felt. coupled to two 75-kw. Silvertown dynamos of inverted 
The engine-house is 96ft. in length, 37ft. wide, and | horseshoe type; one 500-i.h.p. triple-expansion 

58ft. high. The interior walls are built in buff bricks, | Belliss engine coupled to two 150-kw. Silvertown dynamos 

with a dado of brown glazed bricks. The floor is laid | of the same type as the smaller set; and one 500-i.h.p. 


with the Papyrolith Company's patent paving. The awitch- | triple-expansion three-crank Willans engine direct coupled 
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to two 150-kw. Mather and Platt four-pole dynamos. The 
dynamos are all shunt wound to give from 220 volts 
at no load to 250 volts each at fall load. The first 
two generators have smooth drum bar armatures, small 
commutators, and copper gauze brushes. When the trac- 
tion plant was designed the possibility of adapting the 
existing lighting sets was considered, but the design of 
the sets rendered them totally unsuitable for this work. 
It may be pointed out that although the smaller engine was 
designed to work with a steam pressure of 130lb., it has 
never worked under these conditions, as it always takes 
its steam from the main range at a pressure of 160lb. 
This adaptability speake well for the soundness of manu- 
facture. The two traction sets, which are of equal size, 
each consist of a three-crank triple-expansion Willans 
engine of 500 i.h.p. direct coupled to a 200 kw. multipolar 
generator of the General Electric Company's make. The 
latter are compound wound to give from 500 volts on open 
circuit to 600 volts at full load. They are also arranged 
so that the series winding may be cut out of circuit, 
and the machines are then capable of running on the 
lightiog load if required. A reversible booster, used in 
conjunction with the battery, is placed in the engine-room. 
It is of Crompton make, with Crompton-Macintosh winding, 
and is coupled in series with the battery, the object of 
the combination being to take the peaks of the load, and 
thus by equalising the work on the generator, it has been 
possible to instal a machine of smaller output than would 
be required if the generator had to deal with the whole of 
the fluctuations in the load. The regulation is performed 
automatically. The motor side of the combination takes 
its current from the lighting bus bars at a pressure of from 
440 to 480 volta, and the generator side is capable of 
giving an output of 120 volts charging and 60 volte dis- 
charging, with a maximum current of 500 amperes for 10 
hours. The negative booster is placed near the reversible 
booster, and consists of two open protected type four- 
pole machines, direct-coupled, and mounted on the same 
bed-plate. The motor side takes its current from the 
traction "bus bars at a pressure of from 500 to 550 volta, 
and the dynamo side can give, at constant speed, an 
output of 400 amperes at eight volts continually. The 
battery consists of 260 celle of the E.P.S. Company's "P" 
or traction type. It is connected in series with the 
reversible booster, and in parallel with the generators. 

The switch-room, as mentioned above, i& open to the 
engine-room, but its floor is raised 4ft., and thus an 
uninterrupted view of the machinery, etc., is provided 
for the engineer-in-charge and the switchboard attendant. 
This is a distinct improvement on a gallery, owing to the 
absence of a long flight of steps, as, in case of emergency, 
the engineer can be in the engine-room with the least 
possible delay. Tho switch-room contains the lighting and 
traction switchboards. The former was made by Crompton 
and Co., and is of handsome appearance. It is divided into 
three main panels, the neutral and instrument panel in the 
centre with the positive and negative panels on the right 
and left respectively. The board is constructed of slate 
slabs fixed in a wrought-iron framework, which rests on 
a plinth of glazed bricks. Each set of two dynamos is 
coupled in series by a lead from each machine taken to 
the neutral bar, and the two outer leads are run to 
their respective sides of the board. Thus each set is self- 
balancing. Modern practice in three-wire systems is to run 
single generators, and obtain the balance of current by 
means of small units which are either steam dynamos or 
motor-generators. This method may be preferable in large 
stations where there are several sets running, but in small 
stations where the out-of-balance current is comparatively 
light the advantage lies distinctly with self-balancing sets, 
both from an economical and working point of view. 
The annual cost of running separate balancers is probably 
more than the interest on the additional capital outlay 
necessary to provide self-balancing sets, and in case of 
breakdown the result is usually a total failure of supply. 
This is not the case with self-balancing sets, as, should 
one machine break down, the other can usually maintain 
ite own supply until another set can be switched into 
circuit, and thus only half of the town is in darkness. 
All the dynamos are coupled up to the 'bus bars on both 


sides of the board through minimum-current automatic cut- 
outs, designed to break circuit when the current falls below 
10 per cent. of the full load. Daplex fuses are also inserted 
with two-way single-pole switches. In circuit with each 
dynamo is a Crompton shanted ammeter, and a dead-beat 
voltmeter is common to all the machines on each side of 
the system. The shunt-regulating switches and shunt- 
breaking switches are placed on the panels below the instru- 
ments. The feeders are taken off the top of the board. 


Each has an ammeter and a two-way switch with quicke 


break action and a duplex fuse. Below the feeder instru- 
ments are the vertical dynamo and feeder bars, which are 
connected to the main ’bus bars, at the back of the board, 
by screwed gunmetal plugs. In the central panel are 
the Kelvin voltmeters for pilot wires and main station 
'bus bars. The neutral bar is earthed by a lead taken 
to the intake tank. In circuit with this connection is an 
automatic cut-out. It is arranged to short - circuit the 
ammeter when the earth current exceeds 10 amperes, 
leaving a direct connection from the middle wire to earth. 


Blake-Knowles Condensing Plant, Electricity Works, Gloucester. 


The traction switchboard, which is also constructed of 
slate, contains seven panels, the Board of Trade panel 
being placed in the centre with the three feeder panels 
on the left and the battery and two generator panels on 
the right. Each generator panel contains a reverse-current 
circuit breaker, designed to break circuit on the reversal 
of the current to the extent of 10 per cent., and in this 
event only. An ammeter, a single-pole main switch, and 
& double-pole change-over switch, are also provided. The 
latter is designed to enable the machine to be coupled 
either to the traction 'bus bars as a compound machine, 
or to the lighting 'bus bars as a plain shunt machine. 
There is an equaliser switch on each machine for parallel- 
ing. The battery panel is arranged in a very similar 
manner, but maximum breakers are used instead of the 
reverse-ourrent type. The Board of Trade panel contains 
the usual instruments which are necessary to carry out the 
various tests required by the Board. They consist of 
the main ammeter, drop voltmeter, pilot switch, leakage 
eurrent ammeter, and the shunt for the recording earth 
return ammeter. The resistance cellar is below the switch- 
room and contains the shunt-regulating resistances, feeder 
meters, etc. 

The exhaust steam from the engines passes through a 
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16in. main under the engine-room floor to the condensers, of 
which there are three, all of jet type, and each capable of 
dealing with 10,0001b. of steam per hour. The two original 
sets are of Blake-Knowles make, and consist of compound 
engines, driving the air and circulating pumps direct. 
The third set, which was erected in 1904, was made by 
Summers and Scott, of Gloucester, and consists of a com- 
pound flywheel engine, driving air and circulating pumps 
of Edwards's type at a speed of 105 revolutions per minute. 
All three condensers are fitted with an automatic brake 
vacuum, making it impossible for the injection water to 
back up into the exhaust main. An automatic atmospheric 
valve is connected to the exhaust main for relieving the 
back pressure on the engines in the event of a breakdown 
to the condensers, or for running non-condensing if required. 
The condensing water is obtained from the canal basin. 
The intake pipe is placed at a depth of 3ft. below the lowest 
summer level of the canal. The water gravitates through 
18in. cast-iron pipes to a large screening tank, from whence 
it is drawn by the circulating pumps. This tank is 14ft. 
long by 8ft. wide and 15ft. in depth, and is placed outside 
the engine-room. It is constructed with brick walls 14in. 
thick, resting on a concrete foundation. The tank is divided 
by a wrought-iron screen, the intake and suction pipes 
being on opposite sides of the screen. The screens are in 
duplicate. The condensed steam and injection water is 
discharged through 18in. pipes, with a fall of 1 in 76 to 
the opposite corner of the basin. An overhead tank has 
been fixed near the screening tank, into which water is 
pumped by a l4in. centrifugal pump driven by a 2-h.p. 
B.T.H. motor. e water so raised is supplied by the 
works to the Streets Committee for street- watering 
purposes at 4 charge of 1d. per van load. 

There are 40 miles of cables laid, all on the solid system. 
The feeders and distributors are of triple-concentric type 
with the neutral wire outside. They are laid in cast-iron 
troughs, and are surrounded with insulating compound. 
The arc cable, of which there is 154 miles, is composed 
of a lead-sheathed, armoured, single "/, and '/,, con- 
ductor laid direct in the ground. All the original cables, 
connections, junctions, etc., were made by Messrs. 
Callenders. Since the cables were laid we have improved 
the network by dividing it into sectione, each supplied by 
one of the existing feeders, and linking these sections 
together through suitable fuses. The Board of Trade are 
now asking for this to be done in all low-tension networks. 
In our case on more than one occasion it has prevented 
us having a serious breakdown of the system. Owing to the 
heavy and rapidly inoreasing load in the centre of the town, 
it has been found necessary to construct a sub-station at 
the Cross, into which all three feeders passing that point 
are run. By this alteration the load on this district is 
carried by cables equivalent to a 1:2 square inch feeder. 
The sub-station is built underground, and is 12ft. 6in. 
long, 9ft. wide, and 7ft. 6in. in height. It is built of 
brickwork, lined with glazed bricks, with a dampcourse 
of “Tenax” lin. thick in the walls and floor. It is well 
ventilated by means of an upoast shaft and small motor 
fan, the fresh-air inlet being an ordinary manhole cover 
at the pavement level A neat switchboard by J. G. 
Statter and Co. is fixed in the sub-station, fitted with the 
necessary instruments. The total cost of the sub-station 
was £540. 

Gloucester is exceptionally well provided with arc light- 
ing, there being a total of 175 lamps installed. Fifty-two 
of these were included in the original scheme, the remainder 
were erected in 1904 to provide efficient lighting along the 
whole of the light railway routes within the city. The 
lamps are arranged in circuits of nine on 440 volts and 
of four on 220 volts. Each lamp base is fitted with an 
automatic cut-out and resistance to maintain the current 
should any lamp fail The lamp columns are 20ft. high 
from the ground level. The lamps are suspended by steel 
wires, and are lowered for trimming and repairs by means 
of a winch fitted in the base of the columns. An automatic 
safety catch prevents the lamps from falling, should the 
suspending wire break. The lamp circuits are operated by 
switches placed in the base of the column of each end lamp 
on a circuit, and automatic time switches are now being 
experimented with and will be adopted if proved successful. 


Each alternate lamp is switched out at midnight. There 
are one or two groups of incandescent lamps installed in - 
side streets, but owing to the keen competition of the local 
gas company the revenue from each is extremely small, and 
at the present time it hardly pays us to push their exten- 
sion. The method of charging consumers is the maximum 
demand system, and Wright's indicators are used. The 
charge for lighting is 6d. per unit for any number of units 
up to the equivalent of 100 hours' use per quarter of the 
maximum demand recorded by the indicator, and 2d. per 
unit for all consumption during the quarter beyond the 
above. The charge for motive power is dd. and 13d. per 
unit respeotively. 

The capacity of the station plant is 1,150 kw., of which 
400 are for traction purposes, and allowing one spare set 
of 300 kw. the net available capacity for lighting stands 
at 450 kw., which is equivalent to 15,000 8-c.p. lamps. 
Some idea of the increase in the demand for energy may 
be obtained from the fact that in December, 1900, the 
total equivalent number of 8-c.p. lamps connected to tbe 
mains was only 12,000, whilst there are now about 40,000, 
or about 22 times the available capacity of the plant. 
The number of consumers has, in like manner, increased 
from 100 to 460. The load factor is 16:6, with a maximum 
load of 720 kw. The cost of production for the year 
ending March 31, 1905, is given below. It will be found 
to compare favourably with other stations of similar size : 


!( ĩ eoa E Re VVV e- COD 
Oil, waste, water, and stores. . 4 4 . 02 
% €———À 21 
Repairs and maintenance. 4 4 . . . . 15 
Wotké 008b Lec RO Nd Ln eae YR enn So VR VV E SE tis Y eA EE OMA ac WS 
Rents, rates, and taxes . . 6 eee ee — ‘C8 
Management, office, and legal expenses. . . . . 19 

Total cost per unit sold U U w . . 2 1:00 


Owing to the rapidly increasing demand for energy, it 
was decided at the close of the past year to lay down large 
extensions to the plant, and these are now under construc- 
tion. They consist of three Lancashire boilers, each 50ft. 
long by 8ft. 6in. in diameter, fitted with downtake super- 
heaters ; a 600-kw. steam generator ; an electrically-driven 
surface condensing plant to deal with 30,000lb. of steam 
per hour; an electrically-driven feed pump; and the neoes- 
sary extensions to the pipework, including a new economiser 
seotion ; also the necessary additions to the boiler-house 
to accommodate the new boilers ; and extensions and altera- 
tions to the refuse-destructor builidngs, giving a greatly 
increased storage capacity. 


. REFUSE DESTRUCTOR. 


The construction of the refuse destructor has been dealt 
with by Mr. Read, the city surveyor, in his paper, but 
it may be briefly stated here that the destructor consists 
of two twin cells of Heenan type, each with a grate area 
of 66 square feet, or 55 square feet per cell. The Babcock 
boilers are placed above the cells, the combustion chambers 
intervening. Each twin cell was designed to deal with 
25 tons of refuse per day, but the quantity dealt with 
often exceeds 30 tons per day. The large hoppers as 
originally installed were not found satisfactory, and we 
have replaced them by small hoppers holding about 5cwt., 
with an iron door between the bottom of the hopper and the 
cell. This door is counterweighted, and is operated by a 
lever worked by the charger on the tipping platform. 
When burning the normal quantity of refuse, charging is 
performed about every quarter of an hour. A fireman 
stationed on the clinkering floor drags the refuse on to 
the grates, and distributes it by means of a long rake. Two 
men are employed per shift of eight hours, but when the 
amount burned exceeds 25cwt. or 26cwt. an extra hand is 
required to assist the fireman. The wages of these men 
are Sid. and 6d. per hour respectively. The Howden 
system of forced draught as fitted is a very successful 
feature of the plant. The temperature of the air in the 
bot-air chamber is about 220deg. to 230deg. F., with a 
ru equal to 2in. on the water-gauge. The motors 
and fans supplying the air work exceedingly well in spite 
of the trying conditions under which they are operated, 
and have cost very little for repairs. From tests which 
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have been carried out on the plant the temperature in the 
combustion chamber has been proved to exceed 2,000deg. F., 
and an evaporation of 1'5lb. to 2lb. of water per pound of 
refuse burnt was obtained with feed water at a temperature 
of 212deg. F. The steam pressure is maintained constantly 
at 160lb. The clinker is of very fair quality, and amounts 
to about 25 per cent. ofthe weight of refuse consumed. 


MR. R. READ, A.M LC. E., CITY SURVEYOR, GLOUCESTER. 


Troubles, such as are bound to exist in a brickwork furnace 
working at such high temperatures, have been encountered 
from time to time. The repairs usually consist of renewals 
of the firebrick work. It may be interesting to note here 
one of the most serious defects which has oceurred— viz , the 
fusing and consequent failure of the steel joists carrying 
the brickwork above the entrance to the cells at the bottom 
of the refuse shoots. These were removed and brick arches 
substituted. The author is of the opinion that metal should 
not be built into brickwork exposed to great heat, as the 


Gloucester appeared in a paper read before the Incorporated 
Association of Municipal and County Engineers on June 3, 
by Mr. R. Read, A. M. I. C. E., the city surveyor. 

The horse tramway was laid down in the city in 1879 on 
the Kincaid system, and this was worked by a company 
until 1902, when it was purchased by the Corporation for 
£26,000, and in its place the Corporation have laid down 
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MR. E. W. A, CARTER, ASSISTANT OITY SURVEYOR, GLOUCESTER. 


a system of electric light railways, covering seven miles of 
route inside the city and two miles outside the city, the 
latter being under the order granted to the Gloucestershire 
County Council, but laid down under the same contract by 
the Corporation, who work the line. The electric light 
railway is equivalent to 124 miles of single track 
inside the city and 24 outside, or a total of 15 
miles of single track. Messrs. Alfred Dickinson snd Co., 
of Birmingham, in conjunction with Mr. Robert Hammond, 
of London, were the consulting engineers for the tramways, 


Gloucester Corporation Tramcar. 


brickwork tends to radiate the heat into the metal, which Mr. Hammond MORE 
in the case of steel greatly weakens its strength, even if | Messrs. Dickinson an 


fusion does not occur. ; 


after the generating plant, while 
Co. looked after the track, feeders, 
and overhead equipment, in conjunction with the author. 
The rails are 901b. to the yard, 50ft. in length, 6in. deep, 
head 3jin. wide, tread 2}in. wide, groove lin. wide, guard 


GLOUCESTER ELECTRIC TRAMWAYS. Pin. wide, flange 6in. wide, 3ft. Gin. gauge, double copper 
bonded with 6/0 S. W. G. and 4/0 S. W. G., paved with bins 


The following details of the electric tramways system at | by Ain. sette laid upon 6in. of cement concrete. The rails 
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are fished with ordinary fishplates, 60lb. per pair, six bolt. 
to each joint, tie-bars 8ft. apart, but the joints are not 


anchored to the conorete in any way. The 


were supplied by the Barrow Steel Company and 
the points and crossings by Messrs. Askham Bros, of 
Sheffield, the contract for the poles was let to Messrs. J. G. 
White and Co., and the overhead equipment to the British 
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Plan of Bristol-road Car Depot, Electric Tramways, Gloucester. is 


Electrical Equipment Company. The line is worked by 
30 cars constructed by the Brush Electrical Engineering 
Company. The cars hold 18 inside and 23 outside—total 
41 wg ie The care’ electrical equipment is by Messrs. 
Dick, Kerr, and Co. The work was commenced by Mr. 
George Law on Nov. 9, 1903, the first section wss opened 
on May 3, 1904, and the last section in July, 1904. The 
overhead equipment is fed at every half-mile from under- 


company. There being plenty of land in connection there 
witb, the author nearly trebled the size of the buildings, 
and provided six lines of car sidings, with pits, repairing 
shop for the electric motors, car-repsiring and paint shop, 
smiths’ shop, stores, offices, and messroom for the men, the 
cost of the additions and alterations being £5,030. 14s. 7d. 
The total cost of the electric light railway work inside the 
city was £128,436, 13s. 7d. 


ound cables laid in cast-iron troughs filled up solid with 
itumen, each feeder pillar being fitted with switches for 
rails | isolating the length and with telephone communicating with 

the car depót. The overhead trolley wire is of copper 
“0” B. W. G., insulated at every pole, which are 40 yards 
apart. The car-shed was originally an old sawmill, and was 
purchased as one of the assets of the old horse tramway 
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THE PROTECTION OF ELECTRICAL INSTALLA- 
TIONS AGAINST EXCESS PRESSURE RIS ES. 
BY ZODIAC. 


A marked example of the disturbing influence on the 
pressure when switching in or out 3 transformer was 
recently observed when testing a 50 kw. 5,000-volt trans- 
former which was fused with fuses blowing at about half 


With the gradual increase of the use of high-tension | an smpere, an electrostatic voltmeter reading to some 


transmission schemes the efficient protection of the plant, 
cables, machine winding, eto., against the effects of excess 
ressure becomes of vital importance. Cases in which the 
ne is directly struck by lightning are happily of compara- 
tively rare occurrence, as in such instances it is very difficult, 


8,000 volta being used, and the connections being as 
shown in Fig. 1. The secondary circuit of the transformer 
being connected to the network, the high-tension switoh, F, 
was closed, when the fuses immediately blew, the arc being 
quite & normal one; at this instant, however, the electro- 


indeed, for any device to ensure freedom from insulation | static voltmeter flashed over, thus showing that the vol 
breakdown. On the other hand, disturbances in the! must have risen considerably above 8,000 volte, as the 


| GLOUCESTER CORPORATION - LIGHT RAILWAYS. , 
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pressure due to sri) til inductive effects are quite | distance between the vanes was over jin. The strength of 
frequent ; indeed, such disturbances often occur during the | the primary current at the moment of opening the circuit 
summer months at times when the sky is perfectly clear. | is not dependent on the load of the transformer alone, but 
Such comparatively small voltage disturbances are unable to | is also dependent on the value of the E.M.F. wave at the 
jump the spark gaps of the normal lightning arresters, and hence | instant the switch is opened. The switch used in the 
some provision has to be made for dealing with such excess | experiment was a quick-acting air-break switch, with an oil 
pressures in order to avoid disturbances of the normal | switch which breaks the arc at the instant when the E. M. F. 
working voltage. In the case of installations using cables | wave is passing through its zero value; the current at the 
exclusively for the purpose of distributing the energy, these | instant that the cirouit is broken would be more or less 
atmospheric disturbances do not occur; but here, again, | reduced to zero, hence we have here a very clear argument 
rises in the pressure frequently result when transformers or | for using oil-break high-tension switches in preference to 
additional feeders are switched in or out, resonance playing | air-break switches. 

an important part in the phenomena. It is owing to the same reason that an alternating 
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current can be more easily broken than a continuous 
current of the same value and voltage. In cases where 
500-volt motors have broken down, it has frequently been 
observed that the voltage at the time of the accident 
jum across an air-gap which should have been 
amply sufficient to withstand a much higher voltage. It 
will probably be found in such cases that the voltage has 
originally panctured a weak spot in the armature insula- 
tion, when, owing to the strong magnetic field, the resulting 
arc would be suddenly extinguished, thus giving rise to an 
oscillating current in the windings (having a very high 
periodicity) ; hence the machine field windings would tend 
to act as a transformer, thus producing a voltage which 
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may be anything in the neighbourhood of 6,000 to 10,000 
volts. Innumerable cases of breakdowns occurring to 
cables and machines, the cause of which could not have 
been either lightning discharges or defective material, are 
doubtless due to the above-mentioned phenomena. It 
would, therefore, seem essential that all installations, 
whether high-tension or low-tensiou, should be provided 
with suitable excess pressure arresters quite independent 
of the ordinary lightning arrester. The difficulty, however, 
in this case arises from the fact that the spark-gap in the 
case of low-voltage installations has to be made very small 
indeed ; for instance, a 2,000-volt installation would have 
to have spark-gaps set at a distance of 1'4mm. in order to 
afford protection against pressure rises exceeding 4,000 
volta, as shown on the curve given in Fig. 2. Such small 
gaps are readily bridged by dirt or insects; in fact, in 
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actual practice blow. flies frequently cause these excess- 
pressure arresters to operate, hence high resistances are 
placed in series with the excess-pressure arresters, so that 
the current to earth is of so small a value that it does not 
in any way affect the normal voltage of the circuit, a small 
energy loss being quite sufficient to relieve the excess 
pressure. | 

: This is the main difference between the arrangement of 
the excess-pressure arrester as compared with the ordi- 
nary lightning arrester. In the case of a lightning arrester 
it is not permissible to place a large resistance in series 
with the arrester, since with the lightning discharge the 
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amount of energy flowing through the arrester is very con- 
siderable. Fig. 5 shows diagrammatically a horn-type 
arrester in which an electromagnetic blow-out arrangement 
is provided for extinguishing the arc. Such an arrange- 
ment would not be permissible in the case of a lightning 
arrester, as, owing to the high frequency of the lightning 
discharge, the inductance offered by the electromagnet 
would seriously affect the operation of the arrester. In the 
author's opinion these electromagnetic blow-outs are quite 
unnecessary, and it is questionable whether the ordinary 
excess-pressure discharge is not of such a high frequency as 
to be affected, to some extont, by the impedance of these 
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blow-out coils. Various forms of non-indactive resistances 
have been used by different firms. One of the most frequently 
used resistance consiste of an earthenware pot about 10in. 
in diameter and some 2ft. high. From the top of this pot 
is suspended a metal plate connected to the line, the bottom 
of the pot consisting of a metal plate, which is effectually 
earthed. The whole is filled with water so that the upper 
plate is thoroughly immersed, thus forming a non-indactive 
resistance (see Fig. 4). In the case of a three-phase circuit 
three such resistances are used, one in circuit with each 
arrester. 
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For hydraulic installations where a continuous supply of 
water is always available, the non-inductive resistance 
illustrated in Fig. 5 can be conveniently used. In this case 
it will be noted that a jet of water is used, which, by 
striking a speoialshaped bell-mouthed casting, forms an 
effective high resistance to earth. The value of these 
water resistances should be such that with the normal 
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working voltage the current to earth does not exceed 
500 watte. This amount of energy, although it is quite 
negligible as far as ite effect on the working of any ordinary 
circuit is concerned, is ample to dissipate any excess pres- 
sure. The resistance, of course, can be easily varied by 
altering the length of the water column or of the water 
jet as the case may be. In practical use care must be 
taken that the water supply is kept constant, any evapora- 
tion in the case of a pot resistance being made good, other- 
wise if the water supply were to fail the connection between 
the arrester and earth would be broken, the results of which 
might obviously be serious. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The full programme of the tenth annual convention of 
this association is now issued. The headquarters will be 
Edinburgh, as Mr. F. A. Newington is president, but 
meetings are also to be held at Glasgow and Aberdeen. 
The following extracts from the programme will show the 
exceptional attractions of this year’s convention : 

TUESDAY, JUNE 27, 

Meeting at Edinburgh, at 10 a. m., at the North British 
Station Hotel. The Lord Provost, Sir Robert Cranston, has 
kindly consented to be present and welcome the association. 
Presidential address by Mr. Frank A. Newington, chief 
electrical engineer, Edinburgh. The following papers will 
tben be read and discussed: (1) Load Factor: its Effect 
upon an Electricity Station,” by Councillor Sinclair, chairman 
of the Electricity Committee, Swansea; (2) ‘Street 
Lighting,” by Mr. E. E. Hoadley, chief electrical engineer, 
Maidstone. At 2.45 p.m, brakes starting from the hotel 
will convey the members and visitors to Dewar-place and 
McDonald-road generating stations. At 8.50 p.m. there 
will be & reception at the City Chambers by the Lord 
Provost, Magistrates, and Council. 

WEDNESDAY, JUNE 28. 

Meeting at Glasgow, at 10.50 a.m., at the hall of the 
Institute of Engineers and Shipbuilders in Scotland, 207, 
Bath-street, Glasgow. The Lord Provost of Glasgow, Sir 
John Ure Primrose, Bart, has kindly consented to be 
present to meet and welcome the association. The follow- 
ing papers will then be read and discussed: (1) Notes on 
Coats and Tariffs for Electrical Supply,” by Mr. Hamilton 
Kilgour, chief electrical engineer, Cheltenham ; (2) The 
Supply of Electricity in Industrial Areas, from a Municipal 
Point of View,” by Councillor Hodgson, deputy-chairman, 
Electricity Committee, Salford. A private luncheon will be 
given by the Glasgow Corporation, to which members, 
associate members, and associates have been invited. At 
3 p.m. the members and their friends attending the conven- 
tion will be conveyed in vehicles prov ae for the purpose 
on a visit of inspection to the following works: Pinkston 

ower station, belonging to the tramways department ; 

ort Dundas electricity works, belonging to the electricity 
department ; and St. Andrew’s Cross electricity works, be- 
longing to the electricity department. Arrangements have 
also been made for members and their friends to inspect the 
following sub- stations: Waterloo-street sub-station, belong- 
ing to the electricity department; Dalhousie-street sub- 
station, belonging to the tramways department; and the 
Yoker generating station of the Clyde Valley Electrical 
Power Company. 

THURSDAY, JUNE 29. 

Meeting at Edinburgh, at 10.15 a. m., at the North British 
Station Hotel. The following papers will be read and 
discussed: (1) Extensions to Outlying Areas,” by Mr. 
A. B. Mountain, chief electrical engineer, Huddersfield ; 
(2) “ Free Wiriog and Supply on the Prepayment System," 
by Mr. A. R. Sillar, chief electrical engineer, Colchester. 
For the afternoon it is suggested that members should visit 
one of the following places: the Forth Bridge, the Falls of 
Clyde, Hawthornden and Roslin. 

The association dinner will be held at the North British 
Station Hotel, Princes - street, Edinburgh, at 7.50 for 
7,45 pm, Evening dress. Ticketa, 78. 6d. each (exclusive 


of wine), may be obtained of the secretary before June 20, 
after which date the price will be 10s. 


FRIDAY, JUNE 30. 


The annual general business meeting of the association 
will be held at 10.30 a.m. at the North British Station 
Hotel, Edinburgh. Agenda: (1) Election of president for 
1906 ; (2) place of meeting for convention, 1906 ; (3) elec- 
tion of officers and council for 1906; (4) annual report of 
the council; (5) balance-sheet for year ending Dec. 31, 
1904. For the afternoon trips are aranged to Callander, 
Aberfoyle, and the loch for those who do not go to 
Aberdeen. 

SATURDAY, JULY 1. 

For the Aberdeen meeting visita have been arranged to 
the Aberdeen electricity works and car repair depót, eto., 
during the morning under the guidance of Mr. J. A. Bell, 
the city electrical engineer. At 1.30 p.m. a private luncheon 
will be given at the town hall by the Aberdeen Corpora- 
tion, to which only members, associate members, and 
associates will be invited. For the afternoon an excursion 
has been arranged to Ballater and Braemar, which will 
extend over Sunday. Other excursions from Edinburgh 
have also been organised for those who do not go to 
Aberdeen. 

The secretary of the association, Mr. C. McArthur 
Butler, has arranged with the railway companies for those 
attending the convention to obtain return tickets from any 
station at a single fare and a quarter on production at the 
booking office of a certificate issued and signed by him. 
Applicstions for these certificates and for accommodation 
in any of the arranged excursions should be made to him 
promptly at Staple-inn-buildiogs, Holborn, W. C. 


THE ELECTRIMONGER. 
BY B. C. H. J. 


It’s a wonderful thing, is the 'lectric ! 

I've studied it a month or two; 

And to make my pile in a very little while 

Is the project I have in view. 

Though the hardware line is a good one, 

It has this defective bar: 

In Science it’s a muff, but the 'lectric is the stuff 
With its E = G over R. 


Iva a marv'lous thing, is the 'lectric ! 

Bat I've found how to make it go: 

You get coloured wires and you tie 'em up with pliers 
And nail 'em all around the show, 

One end is hitched to the cut-out, 

The other end goes to the jamps ; 

And if you are wise, you'll calculate the size 

By a-multiplying volts by amps. 


It’s a terrible thing, is the 'lectric ! 

Oh! many a good man it’s killed ! 

Which has made me swear to take every care 
To keep my soul unspilled. 

With rubber gloves to the elbows, 

And an insulating mat below, 

I fills the cells, what rings the belle, 

With soda and H?O. 

It'a a genteel line, is the 'lectrie 

(Which the hardware line it aint) ; 

It is nice to wear a professional air, 

To be free from the tradesman talnt (haw). 
And soon my cup of glory 

Full to the brim shall be 

When I sign all correspondence thus: 


Ay prea ld 


Q 
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WESTMINSTER STBEET-LIGHTING. 


The zeal of the councillors of the city of Westminster 
when street-lighting is concerned is amazing, and it is 
accompanied by a thirst for figures which must try the 
patience of the officials. Facts are apparently useless to 
satisfy that thirst unless they happen to agree with the 
preconceived notions of the councillors. Thus the full 
report of the city engineer, Mr. J. W. Bradley, which we 
reprint in this issue, is not considered satisfactory, and 
farther figures from the town clerk and city treasurer are 
now asked for. The matter really under discussion is a 
much smaller one than would be supposed. A certain 
contract for the supply of sixty-six arc lamps has expired, 
and tenders were asked for lighting the streets in 
which these lamps were. The electric supply company’s 
offer was recommended by the Works Committee for 
acceptance for a period of five years. The gas company 
also tendered, but their offer included a capital charge 
whieb, if spread over the five years, made the cost per lamp 
slightly: higher. Instead of settling the question on its 
merits, the Council asked for a report on the lighting of 
the whole of the streets of the city by the two rival 
llluminante, in spite of the fact that present contracta 
prevent any extensive scheme being put through. This 
report clearly shows that there is practically nothing to 
choose between gas and electricity as far as oost is 
concerned. Mr. Bradley’s conclusions in this respect are 
for the systems of lighting as actually used, and be has 
more reliable figures as to what results have been obtained 
than any other engineer we know of. For some years he 
had regular photometric trials made, which enable him to 
distinguish between the promises given on behalf of a 
particular system and the performance under service con- 
ditions. We are, therefore, content with his conclusions 
as far as they cover existing conditions. They show how 
close the rival illuminante are when the ordinary aro 
lamp is compared with the high-pressure incandescent 
gas lamp. When, therefore, the flame arc lamps are used 
with their increased candle-power from a given consumption 
of electrical energy, the pre-eminence of electric street- 
lighting will be assured. In Westminster the competition 
between gas and electricity for street-lighting is on equal 
terms, as the local authority is not the supplier of either com- 
modity. Hence the usual plea of the gas advocates, that 
electricity succeeds by favour rather than by merit, does 
not apply. This may account for the strenuous effort of 
the gas company to secure the present contract. 


METERS. 


The accuracy of measurement is absolutely necessary in 
all commercial transactions. Thesuppliers of electrical energy 
assure their customers that nothing in commerce can be 
measured with greater accuracy than the commodity they 
supply. The consumer has to take what is told him on 
faith, for few are conversant enough with applied science to 
determine for themselves tbe exact value of this assertion. 
Men of science with reputations at stake, as well as the 
sellers of the commodity, vouch for the truth and exactitude 
of the measurements, and the commonalty believe what it 
is told, purchases, and pays accordingly. The tale is quite 
true. The assertion cannot well be denied, yet measuring 
instruments, like the schemes of mice and men, oft gang 
agley.” So far as theoretical assumption is concerned, elec- 
trical measuring instruments approach perfection among 
measuring instruments, but, after all, they are more or less 
mechanical constructions, and, like all such constractions, 
are liable to troubles and failures. Absolute perfection in 
mechanical congtructiong borders on the impossible. They 
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are subject to a variety of deteriorating influences, hence 
the necessity of constant supervision. Then there is another 
source of error which may be likened to the personal error 
involved in all investigations. Errors from this source are 
due to misreadings, mis-entries into books, and such like 
things. The broad question which the public needs to 
consider is whether the percentage of error from all 
sources is large enough to cause distrust. We are of 
opinion that, on the whole, electrical measurements are 
more accurate than any other class of measurements 
whatsoever. A committee of the London County Council 
reports upon the results of testing carried out by their 
Officials in some disputed cases. Out of eight cases 
mentioned, seven errors are directly traceable to human 
failings. Thus in two cases where meters marked two 
hundred volts were used on one hundred-volt circuite, the 
division by two was forgotten, and the consumer over- 
charged. Other cases were due to the meters being 
incorrectly marked by the makers. The cases given are 
typical, and serve to show, as we have said before, 
the necessity of supervision of the meter- reading staff. 
Every effort may be made to avoid clerical errors or 
mistakes in reading, but such will occur. On the whole, 
we think the report confirms all that scientific men 
and suppliers say about the efficiency of electricity meters. 


CORRESPONDENCE. 


TERMS AS BETWEEN ELECTRICAL MANUFAC. 
TURERS AND ELECTRICAL CONTRACTORS. 


Sır, —As it is evident from information received that a 
mieunderstanding exists as to the terms upon which elec- 
trical manufacturers should supply their goods to membera 
of the Contractors’ Association, my committee are desirous 
that it should be generally known that the preferential 
discount of 24 per cent., as provided under the original 
agreement between the Electrical Manufacturers’ and the 
Electrical Contractors’ Associations, ceased with the termina- 
tion of the agreement, and should in no way be taken into 
account as from Jan. 1 last.—Youre, ete., 


W. DAVENPORT, Secretary. 


OBITUARY. 


John Munro. 


We regret to record the death of a gentleman—little 
known, perbaps, except as & name to this generation of 
electrica] men—who was greatly revered by those who 
knew him well. The work “ Munro and Jamieson,” appre- 
ciated by hundreds of users, conveys little to those users 
of one at least of the collaborateurs. Of late years Munro 
led the life of a recluse, mixing little with his fellows, his 
extremely sensitive and retiring nature having received 
rebuff, which caused such retirement. Educated at Glasgow 
University under Lord Kelvin (then Sir W. Thomson), 
Munro devoted his attention to cable work, and wae 
at least in one cable-laying expedition, during which 
petiod he became friendly with E. Almack, another 
man of talent and energy who left the profession for 
otber fields of work. Coming back from cable-laying, 
Munro turned his attention to literature, and, though 
painstaking and correct in bis work, had not that 
scintillating knack of writing which leads to pronounced 
success. He wrote many books, and frequently contributed 
to magazines and technical papers. Living all alone in a 
small house at Croydon, communicating little or nothing to 
his friends, few knew of his circumstances, but his old-time 
friende will ever remember him as they knew him in early 
days—a man of merit, with legitimate ambitions, a lovable 
disposition ; a man, in fact, who was altogether too much 
of à gentleman to retaliate when rebuffed, and hence failed 
to achieve that success he so well merited, 


A STUDY OF SHORT-DISTANCE TELEPHONY. 
BY VALENTINE RYAN. 


(Continued from page 733.) 


A few more stations can be added to an intercommunica- 
tion system when required by running a cable to a junction 
box, and making the connections uniform with the other 
stations; all the contact studs on these stations are 
allotted, so that it cannot be rung up; the home contact 
should be left “blind,” and the switch returned to it after 
each conversation. A better plan is to break the bell 
circuit, then the switch can be left anywhere. This method 
is found convenient when a desk telephone is required for 
the use of a manager in a large office, there being a wall 
set at the other end cf the room. In the first place, the 
manager can use the telephone for his own convenience; 
when someone wants to speak to him, they can ring up 
on the wall set, and be answered by a clerk, who will 
notify to the manager, thus saving the latter some annoy- 
ance, the same being done when the manager requires to 
ring up someone. 

Writing with reference to overhearing on intercom- 
munication systems, it is stated in text-books (one also 
meets it in patent specifications) that this is due to induc- 
tion and condensation. This is not entirely correct. The 
diagram below (Fig. 6) shows the connection for three 
stations, A, B, and C, arranged on a 10-way inter- 
communication system. Suppose A and B to be engaged 
in conversstion, and C to place the line selector on the 
“line wire" A and B happen to be using, then, as shown 


Fia. 6. Connections of Overhearing Station on Intercommunication Systems. 


in the diagram, when C is speaking A and B sre in 
parallel with C in series. When B is speaking, A and C 
are in parallel with B in series ; under these circumstances 
the third station is in the speaking circuit, so the over- 
hearing is quite independent of induction and condensa- 
tion—this point has been apparently overlooked. If a spare 
wire was left in the multiple cable and earthed at a few 
points, it would assist materially in reducing the over- 
hearing; in similar cases, where direct working telephones 
are used and a common speaking battery employed, much 
the same happens. The station that is rung up will be 
found in parallel with the overhearing station; the third 
station remains in series with the battery. 

From time to time so-called automatic intercommunication 
telephones have been placed upon the market. These are 
intended to save the trouble of moving the ordinary lever 
switch round a semicircle of contacts, and moving it back 
again to the home contact when the conversation is finished. 
In these instruments this disadvantage is avoided by the 
introduction of & multitude of evils; the lines are pro- 
vided with individual switches which make contact with a 
common speaking bar, and this bar is tilted when the receiver 
or micro-telephone is replaced in the normal position. Each 
of the switches, the speaking bar, and the lever that tilts 
it, are all controlled by delicate spiral springs. The single 
spiral spring of the ordinary telephone is the weak point of 
its construction, yet in the instruments referred to more 
delicate springs are used in large numbers. The micro- 
telephone must be taken off the hook before one can ring, 
or the particular line selector one has moved will spring 


back again, when this is done. This is anything but an 
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advantege. Of course, the working of the apparatus 
should be the reverse, but this would necessitate the 
introduction of a rather elaborate gear. 

The adjoining Figs. 7 and 8 show a telephone“ 
of very graceful design, which is being marketed by 
Stanley aud Patterson, of New York. To the develop- 
ment of the principles embodied in this instrument one 
expectantly looks for the final solution of this vexed 
problem—viz., switchless intercommunication telephones.t 
The simple act of pressing a particular push-button rings 


up tbe desired station and also completes the speaking 
circuit. This is the first telephone which enables one to do 
this, and ib must remain an axiom in the construction of 
all such telephones that have any claims to being called 
automatic. Fig. 7 shows the front view, and Fig. 8 is the 
back view, with the cover removed, of an intercommunica- 
tion set. In this country a micro-telephone may be con- 
sidered more up to date than the arrangement shown, but 
they are not used to the same extent in America as they 
are here. Each line is provided with a push-button and 
label. Towards the lower end cf this instrument are shown 


two plates, mounted one in front of the other; the outer 
one is the battery plate, the inner one is the common 
return plate, and moves in a vertical plane; normally it 
is held in the upper position by a spring. In it holes are 
drilled corresponding in number to and concentric with the 
push-buttons. On pressing one of these buttons, its tapered 
head is forced through a hole in the common return 
plate, the tapered edge impinges against the edge of 


* American Electrician. 
T Specification of patent in U.S. A., No. 710,065, of 1908, describes 
another arrangement designed for the same purpose, | 


this hole and forces the plate downward, until the 
head passes through; then the plate is pulled up by 
its spring and keeps the rivet -shaped head of the 
push - button from springing back. The tapered head 
of the push-button shank makes contact with the line 
spring opposite to it, and when the push-button is forced to 
its extreme limit it presses this spring against the battery 
plate, thus ringing up the station to which this particular 
push-button is allotted. The line springs mentioned are the 
two rows of diagonal springs shown, the ends of which form 
the terminals for the various lines. When the push-butt« n 
is released it springs back, and is stopped half-way by the 
movable common return plate, and so connects the line 
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Fra. 9, —Three Direct- Working Telephones arranged to Intercommunicate. 


springs to this plate. "When the conversation is finished 
and the receiver replaced upon the hook, a pawl mounted 
on the hook engages a lug in the common return plate, and 
pushes the plate downwards far enough to release the 
push-button ; the button is then free to spring outward 
into ite initial position. Continuing its downward move- 
ment, the pawl or the receiver hook is thrown out of engage- 
ment with the lug on the common return plate, and this 
plate returns to its normal position. 

Three telephone stations are often required to be connected 
up so that all can communicate. À favourite way of arranging 
for this is to place a six-point switch and extension bell at the 
intermediate station. Many persons are familiar with such 
installations working with induction-coil instruments. 
When direct working ones are used, the batteries at the 
outer stations are connected in series with that at the 
intermediate station ; each then can communicate with the 
latter but not with each other—hence a reversing switch, 
R (Fig. 9), is placed at either of the outer stations. This is 
used to reverse the battery connections, connecting it in 
series with the ones at the other stations as may be required. 


(To be continued. ) 


mg 


LARGE DYNAMOS FOR JOHANNESBURG. 


It will be remembered that Messrs. Siemens Bros. and 
Co. secured the contract for the supply of the generators 
for the new electric power station of the Johannesburg 
Corporation, which is being erected to the design of Messrs. 
Mordey and Dawbarn. The order included three direct- 
current machines, each of 1,350 kw. capacity; two smaller 
machines of 665 kw. capacity; two two-phase alternators 
of 1,250 kw. and one of 675 kw. The feature of the 
station is that power gas is to be used to supply the 
necessary energy, and this will be utilised in gas-engines 
which are being supplied by Messrs. Duncan Stewart and 
Co., of Glasgow. The first of these large direct-current 
machines have recently been tried at the Stafford works 
of Messrs. Siemens Bros. The test was made on the 
Hopkinson method, and gave results which were most 
satisfactory. The full-load efficiency was well above 
the guarantee, and the temperature rise on any part 
of the conductors of the machine was low. The com- 
mutation was also good, the machines running sparklessly 
with a fixed lead in spite of the fact that the field of 
one had to be weakened to secure the conditions of test. 
The two illustrations given herewith show these machines 
as erected for the Hopkinson trials, and give a good idea of 
the construction of the same. They are to be used for the 
direct supply of lighting and tramway load, and are com - 
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pound-wound. The type of the machine is the Siemens 124, | In one of our illustrations the upper half of the field-magnet 
2 H, which signifies that the armature diameter is 124in. | system is removed, which enables the armature winding to 
The machines have 14 poles, and are arranged to be directly | be seen. The armature coils in this type of machine are 


H 2-10 s- l 
7 Th y * T3 6 ad L — 
* di 22342 psal ra s 
FIG. 1.—View of two Siemens 1,350-kw. Generators for Johannesburg, connected for Hopkinson test. 
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coupled on to the flywheels of the 2,000-h.p. Stewart gas- | inserted in the open slots in the core. They are carefull 
engine. The dynamo will thus be placed between the two | insulated with material for securing a high insulation whic 
cylinders of the engine. The range of output of each of | shall not be affected by moisture. This insulation is tested 


Fic. 2.—Johannesburg Dynamos with top half of one field magnet removed. 


these machines was specified to be as follows: as shunt | under high voltage before it is passed. The photographs 
machines, 2,815-2,410 amperes, 480-460 volta, at 100 | give a good idea of the large size of these two machiner, 
revolutions per minute; as compound machines, 0-2,250 | which can be judged by the workmen standing round them. 
amperes, 500-600 volts at 103-100 revolutions per minute. | This is due to the fact that they run at the low speed of . 
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auxiliary centrifugal pump at their Coedcae pit, Hafod, near 


100 revolutions per minute. There will be some interesting j Hs 
Pontypridd, these taking the place of an already existing 


information to be obtained from the Johannesburg station 


Fic, 1.—The High-Pressure Steam Pump at the Lewis Merthyr Colliery which has been displaced by Electric Pumpe. 


when these dynamos are at work, and we trust they will | steam-driven pump. The order for the work was given to 
result in more orders for English manufacturers. the British Westinghouse Company, who, it msy be 
. | mentioned, have carried it out to the entire satisfaction 

of the owners. 
ELECTRICALLY-DRIVEN HIGH-PRESSURE TURBINE | The following comparison of the old system with the new 
PUMPS is of considerable interest. The steam-pump, which by the 
> way is kept as a stand-by, is of a high-class type with 
differential valve gear and a condenser, and with steam 
The Lewis-Merthyr Consolidated Collieries in South | and water cylinders 28in. and 9}in. diameter respectively, 
Wales were one of the firat to adopt electrical working. | the latter having a 4ft. stroke. The full-speed duty is 
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FIG. 2.—View of the New High-Lift Centrifugal Pump driven by Westinghouse Induction Motor. 


25,000 gallons per hour againat a head of 350ft. Steam is 
brought down the shaft from the boilers on the surface, 
this entailing the usual wasteful condensation in the pipes, 


Recently, when the question of high-lift pumping came to 
the fore, they decided to keep in line with the latest 
practice, and to instal an electrically-driven turbine ard 
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and occasioning the greatest inconvenience should s joint 
break. Fig. 1 gives a view of this steam-pump, and it may 
be mentioned that it occupies an area of 253 square feet 
(39ft. by 6ft. 6in.). Fig. 2 shows the new turbine pump, 
and also a small centrifugal pump, these being fixed in a 
heading close to the steam-pump. These are driven by 
three-phase current taken from the mains of the South 
Wales Electrical Power Distribution Power Company, the 
current being transformed from 11,000 to 450 volts at 
a sub-station on the colliery premises A three-core 
armoured cable leads the low-pressure current down the 
shaft to a dividing box and switchboard fitted with an oil- 
break circuit breaker, fuses, and indicating instruments. 
From this board the current passes to the oil-immersed 
aato-atarters of the motors. The larger pump is of the 
Worthington four-stage turbine pattern, while the smaller 
is a 4in. centrifugal pump of the same make, and both 
are direct driven by Westinghouse type '' C.B." three-phase 
induction motors, the larger of these being of 60 h.p. The 
fanction of the smaller pump is to supply an overhead tank 
for feeding the suction of the larger pump, the supply 
being drawn from the various mine pumps. 

It has already been mentioned that the old steam-pump 
occupies a ground area of 253 square fest, and it is impor- 
tant to note that this area is 103 times that required by 
the turbine pump (8ft. by 3ft.), and 74 times that required 
by both electric pumps, the area covered by the centrifugal 
pump being 5ft. 6in. by 4ft. 3in. The electrically-driven 
pumps possess a combined efficiency of nearly 70 per cent. 
when delivering 550 gallons per minute against a head of 
542ft., this being a very good figure. The type of motor 
illustrated has a short-circuited rotor winding, and is 
eminently suitable for driving both turbine and centrifagal 
pumps in collieries, as well as elsewhere, there being no 
brushes or other rubbing contacts. The starting switches 
are wholly immersed in oil and are fitted with gastight 
covers, so that they are perfectly safe for mine use. The 
attention required is practically nil, as the bearings both 
of the motor and pump are self-oiling, and after they have 
3 started the machines may be left entirely to them- 
selves. 


TRADE NOTICES AND NOVELTIES. 


Sectionalising Trolley-Wire Insulator. 

Mr. C. A. Sohierwater, of Liverpool, has recently patented 
a trolley-wire insulator, which we illustrate herewith, which 
has for its object the sectionalising of the trolley wire should a 
fracture occur. It is also intended to ensure that the ends of 
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are carried, and theee make the connection between the trolley 
wire entering and leaving the insulator. It follows, then, that 
if a trolley wire is broken it falls down, and the circuit is 
broken at the contact in question. The inventor also provides 
extensions to the metallic brackets, 2, to which the trolley wire 
is attached for the purpose of making a through metallic path 
for the trolley wheel. The way this is done ts shown in Fig. 2, 
which is a plan of the underside of the insulator. The material 
indicated by 14 is an insulator, and serves to maintain true 
alignment between the metallic pieces, marked 16. There is, 
however, nu connection between these metallic extensions, 
except when the trolley wheel is passing overthem. Alterns- 
tive methods of securing this through metallic path for the 
trolley wheel are described. One of these involves the use of 
a hinged tongue piece, which is not shown in the illustration. 
A certain amount of flexibility.is provided in connection, 9, in 
order that contact, 10, may always rest on the upper side of the 
trolley wire, independently of vibration caused by the passage 
of the trolley wheel. It will be seen that with this method of 
support the trolley wire is cut up into short sections, which are 
automatically cut out of circuit should a fracture occur. 


Improved Overhead Crossing. 


Crossings and frogs are necessary evils on overhead tramway 
work, and the erratic behaviour of the trolley at these points is 
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often the principal cause of trouble. The smaller the angle of 
the crossing, the greater is the liability of the trolley to take 
the wrong wire. If combined with a narrow- angle crossing the 
trolley wire is a side-running one, and there is a certain amourt 
of overhang on the trolley wire, this trouble is still further 
intensified. When a trolley is advancing through a trailing 
frog, there is considerably more liability of damage to the 
overhead gear than when it is travelling in the reverse 
direction. Should the trolley take the wrong wire under 
these conditions, the mechanical frog that it would meet 
on this wire presents a most effective trap, and serious 
damage to the trolley head and overhead gear frequently ensues. 
On the Barton-on-Trent Corporation tramways narrow-angle 
crossings about 16deg. are used with a certain amount of over- 
hang on the trolley, due to the cars not running centrally with 
the trolley wire round the junctions. Damage to trolleys and 
overhead gear has been of frequent occurrence, and, after 
numerous experiments, an improved design of crossing was 
brought out by the general manager, Mr. P. J. Pringle, and it 
has been the means of reducing the troubles to a negligible 
amount. The crossing is shown in the print herewith, and in 


Fra. 1.—The Schierwater Trolley Wire Insulator. 


the broken wire shall be disconnected from the circuit. The 
inventor's idea is that these insulators should be employed at 
every point of support, whether the trolley wire is suspended 
from poles or by span wires. From the illustration in Fig. 1 
the general construction of the insulator can be readily followed. 
The trolley wires, 1, are attached to the metallic brackets, 2, 
which are connected together mechanically by the bolts, 6, and by 
the insulating bush, 8. The middle metallic support, 3, is 
attached to the span wire or carried from a pole. The bolts, 6, 
are insulated by mesns of sleeves from the support, 5, and there 
is no connection between the two portions of the trolley wire 
supported by the insulator except through the subeidiary con- 
nection, 9. On this contacts shown in the illustration by 10 


designing this an attempt has been made to get in practice s 
continuous through rail without any complicated gear or 
mechanism to effect it. If we presume a trolley wheel passing 
from A to B, there is always a possibility of it fouling the 
peiat C of the centre diamond and being thrown off the 
crossing. That part of the crossing marked D  aots as 
a guard rail and prevents this occurrence, and practically 
gives the equivalent of a continuous rail to the passage of the 
trolley wheel at this point. On the trolley wheel still further 
advancing, the hard phosphor-bronze spring pieoe, E, is quite 
lightly sprung to one side, and then the flange of the trolley 
wheel meets the phosphor-bronze spring piece, F, guarding it 
from any possibility of taking the wrong wire. On the trolley 
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advancing from G to H, the same oycle of actions takes place. 
I€ a trolley head is taken in one’s hand and applied to this 
crossing, no amount of side pressure or speed in passing across 
will permit of the trolley taking the wrong rail or being thrown 
off. All the crossings on the Burton-on-Trent Corporation 
tramways have been equipped with this pattern for the last 
six to eight months, and have proved most effective. The 
spring pieces are made a good length, about 7in., and are there- 
fore quite flexible, so that the amount of wear on these due to 
the trolley wheel springing them open is exceedingly small, and 
they will have a considerable life. The replacement of them 
when necessary is arranged to be quite a simple matter. We 
understand that the British Insulated and Helsby Cables 
Company have taken up the manufacture of this crossing. 


Catalogues, ete , Received. 


SremEns’s PoBLICATIONSs.— From Messrs. Siemens Bros. and 
Co., Limited, York-mansion, York-street, Westminster, S.W., 
we have three new publicatione—viz., Prioe-list 65, Price- 
list 5c, and Olreular Y.M. 110. Ia the first-mentioned, carbons 
suitable for open-type arcs are listed in four classes—namely, 
marks A," R, “T,” and U, mark A being the best 
quality. A special class, mark E (which is the finest quality 
of carbon produced), is made for all enclosed arc lamps, and 
gives results which it is claimed cannot be excelled. Finally, 
mark SA is used for searchlights. Meter-testing boards are 
listed in the second. These should meet the demand for a 
standard apparatus for the rapid and methodical testing of 
consumers’ meters. The boards are fitted with all the 
necessary attachments, switches, etc., for this purpose, 
and by which three meters can be tested at a time. They 
are standardised for continuous currents up to 150, 300 and 
single-phase meters up to 150 and 300 volts on non-inductive 
circuits, and for single-phase and three-phase meters up to 150 
and 500 volts on inductive circults. "Testing boards for other 
conditions are quoted for specially. The list further contains 
spare instruments, compensation resistances, and various acces- 
sories, also portable apparatus for testing meters on consumers’ 
premises. The third and last-mentioned publication briefly 
describes the firm’s marine-type ammeter. This instrument 
can be used for any values of current up to 100 amperes by 
merely substituting a different shunt. The various sizes of 
shunt are supplied to give the same fall of potential for each 
maximum current, whilst the moving coils are all made to 
have the same resistance. The instrument can be fixed in any 
position. 


BRITISH PROMETHEUS SPEcIALITIES.— The latest pamphlet 
(No. 111) issued by the British Prometheus Company, Limited, 
Kingston-on-Thames, deals with electrically-heated cookin 
utensils and conveotors of the firm’s manufacture. The list 
includes the majority of their most popular and best selling 
patterns of domestic apparatus, and is intended for private 
circulation per the electrical trade. Several new patterns are 
shown, notably milk sterilizer No. 70, on p. 6, and copper 
shaving pot No. 780, on p. 4. We note that the company 
have recently opened a showroom at 27, Ely-place, Holborn- 
circus, E.C., where a large and representative selection of 
samples is on view. 


Country House Licutinc. — The Electrical Bullet in 
No. 1,” issued by Messrs. R. J. Nicholson and Co., 26, 
Cannon-street, Manchester, describes the firm's ** Ideal " outfit 
for country house lighting. This comprises a 2-b.h.p. petrol 
engine direct coupled to dynamo ; a storage battery capable of 
sustaining 13 8-c.p. lamps for five hours, or six 8-c.p. lamps for 
10 hours; and a switchboard mounted with switches for charg- 
ing and discharging the battery, running the lights direct off 
the dynamo or off the battery, together with necessary indicat- 
ing instruments. Price complete, £75. 


VENTILATING, WARMING, AND Dryinc FANS. James Keith 


and Blackman Company, Limited, 27, Farringdou-avenue, E.C., 
London. 


SHIPLEY ELECTRICITY ACCOUNTS. 


The accounts of the Shipley electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account to that date of £56,250. Abstracts of 
the general balance-sheet and revenue account, together 
with the statement of electricity generated, sold, etc., are 
appended, 


GENERAL BALANCE SHEET, 


: Liabilities. £ sd. 
Capital acoount—smount received oces 2. - 60,500 0 0 
Sundry creditors .............— . .. esee ies Eos ade 110 1 8 
Sinking fand account t.... . . . e 78618 6 
Amount set aside for loan redemp tion . 2,000 0 0 
Amount credited to eleotricity revenue account............ 2,683 10 9 

£66,080 4 11 


Or. Assets. £ s. d. 
Capital aooount — amount expended for works ............ 56,250 9 9 
Sandry debtors for current supplied......................... . 2,793 12 5 
Loans repaid by means of sinking fund P . 290000 0 
Oash with treasurer and in hand % 2 . 50356 2 9 

£66,080 4 11 

Dr. REVENUE ACCOUNT. £ s. d. 
To generation of eleotricity..........-.....- ....- S SU . 2,613.12 9 
Distribution of electricity .............— o me o ms o =e e os o oo o ms 00s $ . 1,051 10 11 
Rents, rates, taxes, and insurance .......—............ ame . 109° 5 
Mansgement expenses, salaries, eto. . — 555 2 4 

4,309 11 2 

Amount carried to net revenue account ... eso . 5,06 6 9 
Balance to provide for bad debts . . om 662 1 7 
£7,925 18 6 

Or. £ s.d. 
By sale of current by meter. . . . 7,011 8 4 
Rental of meters and other apparatus ................... wee 326 711 
Public lighting . 0 o oam r 600 0 0 
Sale and repairs of lampe, eto. . . 364 18 2 

8,202 14 5 
Less discounts and allowancees . so —.— 276 15 11 
£7,925 18 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T.U. .........—.. e eee. . 1,268,371 
Public lamps ................-. . 68,755 
Qaantity sold4 Traction —.—. . 611,774 997,100 
Private consumers by meter... 426,593 
Qaantity used on works... t 148,906 
Total quantity accounted for .. - 1,146,086 
Quantity not accounted for o.. =.= "—X—À . 112,985 
Number of public lampe (are)... 40 
Total maximum supply aemanded (kilowatte) ............. 5 628 . 
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BURNLEY TRAMWAYS. 


The following is an abstract of the revenue account for 
the year ended March 31, 1905, just issued by the Burnley 
tramways department. The capital expenditure to date 
amounts to £185,787. 


Dr. Expenditure. £ s. d. 
Traffic expenses— wages, cleaning, eto . . 14044911 4 
General expenses—salaries, rents, rates, etc.. . 4,374 12 7 
General repairs and maintenance ............ — 2. . 6, 229 15 1 
Power expenses — cost of current, eto, ooo se — 16,449 0 9 
Total amount of working expenses . 40,502 17 9 
Munns depót suspense account "——— 178 11 1 

40,681 8 10 
Balance carried to net revenue acoount............ eee 13,345 4 9 
£54,026 13 7 

Or. Income. £ s. d. 
Passenger receipt8......... eer cene esas 00,497 17 6 
n ——— M E 482 15 7 
Advertising on time · tables ecce mne 46 2 6 

£54,026 15 7 


FORTHCOMING EVENTS. 


WEDNESDAY, JUNE 14. 
Chomical Sootety.—At 5.30 p. m., genoral meeting. 


THURSDAY, JUNE 16. 
Civil and Mechanical Engineers’ Society.—At 2.30 p. m., visit t» 
the South-Western Railway Company's Works, Wine Elms. 


FRIDAY, JUNE 16. 


Physical Society. — The Ratio between the Mean Spherical 
aud Mean Horizontal Candle-power of Incandescent Lamps," 
by Dr. J. A. Fleming; The Electrical Oondustivity of 
Flames, by Dr. H. A. Wilson; ''Oontaec with Dieleotrios,'' 
by Mr. R. Appleyard; “The Pendulum Accelerometer, an 
Instrument for the Direct Measurement and Recording of 
Acceleration,” by Mr. F. Lanchester ; ‘'A New Form of Pyro- 
meter," by Mr. N. V. Stanford; and an exhibition of a refracto- 
meter by Mr. R. Appleyard. 


Dynamicables.— Dinner at the Trocadero, June 27. 

Electrical Contractors’ Association.—Dinner at the 
Restaurant, June 27. 

Incorporated Municipal Electrical Associstion.—June 27-30, 
annual convention. 

Municipal and County Club.—House dinner (W. H. Grenfell, Esq., 
M. P., principal guest), June 29, 


Holborn 
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CITY OF WESTMINSTER. 


Electricity v. Gas for Street-Lighting. 


The following report by the city engineer of West- 
minster, Mr. J. W. Bradley, M. I. C E., to the Works Com- 
mittee gives useful figures as to the cost of street-lighting 
afin the city. The report is dated May 27, 1905, and 
reads : 


I beg to submit the following particulars, according to 
your instruction of April 13, with reference to the lighting 
of St. James's, as reported to you on May 23, including the 
farther extended details as directed at your last meeting. 
As this instruction practically takes the form of eight 
questions, I propose to deal with the matter in a categorical 
manner. 

No.1. Whole Cost at Present of Electric Lighting in the 
City.— The cost of electric lighting in the city of West- 
9 for last year was £27,024. 103. 1d, made up as 
ollows : 


Charing Oross and Strand, ete., Company) . £3,444 0 6 
St. Jamee's and Pall Mall Company . oes — 1,993 9 0 
Westminster Electric Supply Company. 21,587 0 7 


227,024 10 1 
The details as to the number and rate per lamp are as 


follows : 
St. George's Lighting. 


Westminster Electric Supply Company— £ s.d. 
954 arc lamps at £22 ..................... £20,968 0 0 
2 incandescent lampe at £6 .......... á 12 0 0 
26 incandescent lampe at £4. 105. 117 0 0 
147 incandescent lamjs at £4 ....... 688 


0 0 
— 21,705 0 0 


St, Martin's and Strand, 
Oharing Oross and Strand Electricity Supply Company— 
101 aro lamps at £28 ......... oa.. Tm 2, 828 70 70 
22 arc lamps at £27. 10 osoa. - 65 0 0 
— 3,433 0 0 


St, Jumes's Lighting. 
St. James's and Pall Mall Electrio Light Compsuy— 
65 aro lamps at 250 . seo 1950 0 0 
1 arc lamp at £27. 10s. 0 
1,977 10 0 


£27,115 10 0 


Nork.— The Westminster Electric Supply Company have 
to allow a cumulative rebate of 4 per cent. per annum, 
which now stands at 14 per cent. 

No. 2. What would be the Cost of Lighting of equal volume 
by Gas? — This question is rather a ditficult one to answer 
with any exactitude, as it depends on the prices which may 
be quoted from time to time by the gas company, who 
have the monopoly of the supply of gas illuminant within 
the city area; but on the basis of tenders recently sub- 
mitted by them and accepted by your Council for lighting 
small areas in the city, the cost wculd be say, about 
1, 500-700. C. p. gas lamps at about £17 per annum, or about 
£25,000 to £25,000. 

[The present number of gas lamps in the city are given 
in a schedule, there being some 3,038 lamps, costing 
£13,089. 15s. 1d. per annum | 

Your reference further asks for the cost of 66 lamps in 
St. James's if gas, and the cost of 66 lamps if eleotricity, 
showing the difference between the two for five years and 
indefinite period. I presume in this question that tbe 
costs are to be based on the present tenders of the 
St. James's and Pall Mall Electric Lighting Company aud 
the Gaslight and Coke Company ; that being so, the com- 
parative statement is as follows: 


Eleotricity— 66 lamps at £17....—....—..—.. m eem £1,122 0 0 


998 6 0 


r 


Gas- 66 lampe at £15. 16... 5 m . ress ‘a 
Gas—cost of Iteration of existing columns for gas 
lighting pr;poees— 66 lamps at £10 per lamp. Spread 


over five ;ears— £2 per lamp per annum 132 0 0 


— 42 


Total cost per annum (first five years)... sm. essees. 21,125 6 Ð 


Nork.— The gas company’s quotation is subject to an 
increase or decrease of 98. 6d. per lamp for every 1d. per 
1,000 cubic feet increase or decrease in price of gas, which 
is now charged at 2s. 2d. per 1,000 cubic feet. The varia- 
tion of each 1d. will mean an increase or decrease of 
E51. 78. per annum on the above figures. 
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At the end of five years, should the Gaslight and Coke 
Company be open to continue the annual charge for main- 
tenance at the rates now quoted, the cost per annum for 
these 66 lamps would amount to £993. 63. 

As I have also been instructed to include in this report 
& comparative statement of the annual cost which would 
be incurred if all the streets in the city were illuminated 
with electricity or gas, I have to report that on an aversge 
sas lamps per mile the cost of lighting would be as 
follows : 


St. Jamee’s and Pall Mall Company's bssis at £17 per Per ant um. 


51,000 0 C 
51,000 0 0 


€ 98069 HE ESS OHO te SO SHSKRESE HHS 0900909000004 SEVP 9000000000900 005999090090 


am 
Scott "Snell Self. Iatensifying Gas Company's bseis at 
£17 per lamp, aa erected ia Whitehall = 
Caslight snd Coke Company's present basie of £15. 
Os, 11d. per lamp, as erested in Aldwych (a reduo - 
tion on the original tender, consequent upon the 
Taduced price of gas) tt -eesse sme. a 
Gerlight and Ooke Compa»y'« bisis ioclading cost of 
erection of standard spread over five years 
Gselight and Coke Company's present tender for 65 
lamps in St. James's, includiag cost of conversion, 
spread over next five year. . » 
dasligbt and Coke Company at the end of five years, 
if the gas compsny undertook the Jighting for a 
fartber period at the present figure quoted by them 
for 66 lamps in St. James's—viz , £15. 1s. .......... . 45150 0 0 
The present annual cost of street-lighting (ges and 
electric) in the city of Westminster . 41,000 0 0 


No. 3. Advantages of Lighting by Gas and by Electricity 
from the City Engineer's Point of View —Originally, when 
gas was used through the medium of flat-flame burners for 
the purposes of lighting shop thoroughfares, electricity was 
held to have certain advantages owing to the fact that the 
light as produced by the burning of coal gas through fla- 
flame burners was very yellow in character, and it was 
difficult to ascertain the colour of materials and goods in 
such light. Owing, however, to the introduction of inc in- 
descent mantles, the light as now given by gas illumination 
is, from a colour point of view, practically the same as that 
of an ordinary electric arc, there being verv little difference. 

No 4. Relative Penetrabtlity of Gas Lighting and Electric 
Lighting in Case of Fog —There is no doubt that the yellow 
light of the flat-flame burner bas a better penetrative effect 
in times of fog than the whitish-blue of the electric arc, 
but as between the ordinary electric arc and incandescent 
gas there is very little difference in their fog penetrative 
qualities. It is now possible to obtain carbons which give 
a yellow light, and by us ing these electric arc lamps would 
have a much better penetrative effect in times of fog than 
the ordiaarv incandescent gas lamp. 

No. 5. Whether in " Big Shop” Thoroughfares like Regent- 
street, Piccadilly, elc., Gas Lighting would be as advantageous as 
Electric Lighting, and whether the use of Electric Light in certain 
streets would benefit trade?—As may be gathered from the 
replies to queries 3 and 4, there is little difference between 
incandescent gas lighting and electric in this point. One 
point in favour of electric light is that it can be turned on 
and off so quickly as compared with gas lighting. 

No. 6. Cost of Lighting such Streets by Gas and Cost by 
Electrictty.—The cost of lighting streets by gas and by 
electricity for equal volumes of light may on the basis of 
recent competitive quotations be taken roughly as about 
8 is to 9, as referred to in my reply to query 2. While, 
however, there is competition between electricity supply 
c the gas company have the monopoly of gas 
supply. 

No 7. The Practicability of a System for Lighting Big Shop” 
Thoroughfares with Electricity und Remaining Streets with 
Gas.—There would be no difficulty in lighting one class of 
thoroughfare, or shop thoroughfares, with electricity and 
the remaining streets with gas. 

No. 8. Regard to be had to Existing Contracts for Lighting — 
The existing contracts for lighting are as follows: West- 
minster Electric Supply Corporation for lighting St. 
George's district, terminating Aug. 26, 1930; Charing 
Cross, City, and West End Electricity Supply Corporation 


45,137 10 0 
57,137 10 0 


6 % „ 


51,150 0 0 


for lighting St. Martin's district, terminating Sept. 17, 


1920, but determinable at end of seven or 14 years from 
the year 1899 ; St. James's and Pall Mall Electric Lighting 
Company's contract for lighting St. James's district has 
expired ; the Gaslight and Coke Company for the lamps in 
the Strand and St. James's areas, St. Martin, and Ss, 
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Margaret and St. John areas, terminating Dec. 31, 1909; 
Gaslight and Coke Company for lamps in Aldwych and 
Kingsway for a period of five years; Scott Snell Self- 
Intensifying Company for lamps in Whitehall terminable 
at three months’ notice. 


PHYSICAL SOCIETY. 


At the meeting of this society on May 12, Dr. O. Ohree, F. R. S., 
vice-president, in the chair, 


Prof. H. L. OALLENDAR read a paper on A Boloneter for the 
Absolute Measurement of Radiation.” It is now generally agreed that 
the electric compensation method, in which the heat received by 
radiation on a metallic strip is determined by measuring the electric 
current required to produce the same rise of temperature in the strip, 
is the most satisfactory and accurate method for absolute measure- 
ment. Two methods have been used for this purpose: (1) the 
thermo-electric method of Augström, in which the equelity of tem- 
perature between the strip exposed to radiation and that heated by 
the current is determined by means of a copper-constantan couple, 
the two junotions of which are attsched to the backs of the 
two strips with silk paper and shellac; (2) the bolometric method 
of Kurlbium, in which the rise of temperature produced by the 
radiation or by the electrio ourrent is measured by the increase of 
resistance of the metallic strip itself. Ia applying the first method it 
is necessary to use a sensitive gslvanometer for the thermo-couple, and 
an accurate milliammeter for the current. It is also necessary to make 
measurements with the strips interchanged, as it is impossible to secure 
exact equality of resistance of strips and exact quality of thermal 
contact for the janctions which are insulated from the strips by psper 
and shellac. The advantages of the sesond method, which has not 
hitherto been applied to tne extent which it merits, are (1) that the 
strip is also the thermometer, and can, therefore, be made much 
thinner and quicker in action, as no paper insulation is required ; 
that the power available is much greater, so that the same 
portable milliammeter which serves for measuring the current 
may also be used for the resistance balance in place of a sensitive 
galvanometer; (3) that the actual resistance of the strip 
may readily be verified at the time without special additional 
apparatus; (4) that uniformity of resistance of the strip is less 
important than in the thermo-electric method, in which the mean 
resistance of the strip is not necessarily the same as the resistance at 
the central point where the temperature is taken by the couples ; (5) 
that the area exposed to radiation msy be more accurately measurad. 
Ia the practical application of the bolometric method for the 
abso ute measurements of solar radiation, the author has intro- 
duced certain modifications suggested by experience in platinum 
thermometry, with the objeot of securing (1) temperature com- 
pensation, so that the zero remains constant in spite of changes 
in the surrouuding temperature; (2) conduction compensation, so 
that loss of heat by conduction at the ends of the strips may 
not affect the readings; (3) accurate measurement of the ates of 
radiation absorbed. (1) In order to secute accurate temperature com- 
pensation during the observations of radiation, when changes of tempera- 
ture of the instrument are sometimes unavoidable, especially with 
powerful sources of radiation, iu spite of the water-jsoket in which the 
instrument is enclorei, the bolometer is balanced against a balancing 
resistance constructed of the same platinum, enclosed in the water- 
jacket, but protected from the radiation. (2) To secure conduction 
compensation, this balancing resistance is made in two parts—one 
(a) precisely similar to the bolometer itself, but with strips lom. long 
instead of ősm., so that the ends of the strips are subject to the same 
conduction losses as those of the bolometer when heated by the electric 
current, the change of resistance measured being that of the central 
2cm, only of the strips, which length is uniformly heated. The other 
part, ö, of the balancing resistance is replaced by a resistance of manganin 
when the actual temperature of tbe bolometer or the heating effect of 
the current is measured. (3) To secure accurate measurement of the 
area of radiation absorbed, this area is determined by an aperture in 
the cover of the water-jacket having a width of 2cm. coinciding with 
the central portions of the bolometer strips. The stripe are arranged 
with & small overlap, so that all the radiation enteriog this area falls on 
the strips. The necestity of accurate measurement of either the length 
or the width of the strips themselves is thereby avoided. With these 
modifications the bolometric method appears equal in convenience, and 
probably superior in accuracy to the thermo-electric. Owing also to 
the great increase in power available, the absolute measuring bolometer 
can be directly used with one of the author’s self-recording instruments 
for solar radiation. Comparisons have been made between the bolo- 
meter, in which the platinum strips are directly expose 1 to radiation, 
and one of the author's ordinary sunshine receivers enclosed in a glass 
bulb in order to determine the effect, if any, of the glass bulb in 
selective absorption. The values of the reduction constant obtained 
for the glass receiver showed no certain variation over a wide range 
of quality of radiation, from sunshine or arc light down to a dull 
red heat. This result is probably to be attributed to a aelf-com- 
pensating action of the glass bulb, which radiates to the enclosed coils 
precisely those ray which it absorbs. 


Mr. OAMPBELL Tune out that with regard to the comparison 
made by Prof. Oallendar between the open and the glass-covered 
bolometers, it should be noticed that the radiation used in the experi- 
ment ha 1 already passed through the glass of the globe surrounding 
the glowing filament, This would filter out some part of the radiation, 
possibly in such a way as to make the two instruments agree more 
closely than they otherwise would, 


The presence of any considerable body of air near the 


Mr. PRETTY suggested that bolometers such as the author described 
might be used for teating the watts given out by incandescent lamps. 

Prof. AvRTON wished to draw special attention to the effect to which 
Mr. Campbell had alluded—namely, the fact that the radiation used 
by the author had already been filtered by passing through glass before 
it reached the glass-enclosed bolometer. ; 

Dr. CRHRER enquired whether the Angstróm instrument was affected 
by lag, and to what extent! 

Prof. OALLENDAR said that in his experience the Angstrom instru- 
ment took neatly one minute to reach within 4 per cent. of its steady 
reading. He had made comparisons with the naked arc as well as with 
the enclosed incandescent source, and found the results did not differ 
materially. The glass-enclosed receiver also gave consistent values of 
the reduction constant when compared with the Angstrom instrument 
or the bolometer, which were not screened by glass. : 

Mr. W. H. Price read a paper on the resulte of experiments carried 
out at Crompton's works at Chelmsford, by Mr. O. H. Wright, on the 
possibility of using the resistance of a conductor heated by an elter- 
nating electric current as a measure of the current. An alternating 
current was passed through a thin conductor in series with a standard 
resisietance, and a small direot current from a storage battery super- 
posed on the system. The mean differences of potential at the 
terminals enabled him to compare the resistances on a potentiometer. 
heated con- 
duetor was found to affect the results through the i currents of 
air produced, while the neighbourhood of solid matter caused the 
permanent condition to be reached only slowly in consequence of its 
heat ospacity. To obtain uniform results so that the resistance of 
the conductor corresponded consistently and promptly to the current 


passing, it was found necessary to enclose the conductor in a relatively 


large vestel exhausted of air. Nearly consistent results were then 
obtained, affected, however, to some extent by the changes in the vacuum 
by the liberation of gas occluded in the conductor. At moderately 


good degrees of exhaustion the resistance of the conductor for a given 


current varies rapidly with the quantity of gas that remains, and 
it was suggested that this might form the basis of a vacuum gauge. 


The results of experimente on carbon incandescent lampe and on 


platinum-foil ligaments in exhausted bulbs were shown in diagrame, 
giving the effects of different air temperatures and of the degrees of 
exhaustion. The author supposed that such conductors enclosed in 
large glass bulbs, highly exhausted when the conductors are inoan- 


descent, would form useful gauges for electric currents. They would 
be perfectly portable, not easily liable to damage, capable of highly 
accutate and permanent calibration, and, of course, very inexpensive. 
They could be made of exceedingly smell inductance and capacity, 
and their values would be independent of periodicity and wave-form. 
Their employment would 
other measurements of electrical resistance. 
currents measured by one euch condactor might be of the order of 


correspond in precision and sensitiveness to 
The usefal range of 


1 to 4, 
Prof. AYRTON pointed out that at any rate for small alternating 


currents a suitably wound instrument of the Kelvin-balance type was 
quite sufficiently accurate. 


Mr. OAMPBELL asked was any compensation introduced for the 
temperature of the walls of the enolosure, or was the temperature 
merely read and a correction made for it ! 

The AUTHOR, in his reply, ssid that in all cases correstions were 
applied for the external temperature. 


The meeting on May 26 was held at the National Physical Laboratory 
by invitation of the director, Dr. Glazsbrook, The laboratory was 
open to the inspection of Fellows, and the following special demon- 
strations were shown : 

“The Specific Heat of Iron at High Temperatures,” by Dr. J. A. 
Harker. A knowledge of the specie hest of iron is important in 
the determination of high temperatures by calorimetric methods. Dr. 
Harker hss determined the tot il heat of iron up to tomperatarcs of 
900deg. O. by heating the specimen in an electric farnace, the tem. 
perature of which was determined by a resistance thermometer, and 
dropping the iron into a wat:r calorimeter. A difficulty arises at 
high t»mperatares owing to the oxidation of the iron when it comes 
in contsct with the water in the calorimet»r, and it is necessary in 
these circumstances to enclos» the specimen by a suitable shield. 
Qaart tubes were tried, but it was invariably found that they 
splintered when immersed in the calorimeter. The difficulty was 
overcome by having in the calorimeter a vertical cylindrical brass 
tube, filled with magnesia, terminating at its upper end in a hemi- 
spherical cup. The iron, in the form of a cylinder the diameter of 
which wes s'ightlyl «ss than that of the tabe, was dropped into the 
magnesia, The extreme flscculence of the powder allows the iron t> 
go straight to the bottom of the tube, and it is thus protected from 
oxidation, Dr. Harker illustrated by curves some of the peculiarities 
of the specific heat of iron at high temperatures. 

Dr. HARKER als) exhibited some new types of electric furnaoe for 
the attiinment in absence of noxious gesss of tsmperatures between 
800deg. O. and 2,200deg. C. The conductor conveying the electric 
current isa tabe of solid elect-olyt:s similar in composition t» the 
filament of a Nerrst lamp. An cssontial feature is that for many 
purpcsss the tsefulness and life of a furnace constractad in this way 
may be much incress»d by adopting a ''casoade" sy st zm of heating— 
thst js, the energy supplied may be divided s> that only sufficient is 
put through the tabular conductor t» rais» its tempsrat are, s iy, 
1.000deg. O. above its sarrounding, the sarrounding its If being main- 
tined at 1,002deg. C., thus enabling a temperatare of 2 000deg. O. t» 
be attained in the tube without straining it unduly. The regulation 
of temperature in small furnaces of this type is s» perfectly under 
control that very well defined melting points may be tiken with very 
small quantities of satstsnce, The thermo-electrio method has been 
used in these furnaces for determining the melting point of platinum, 
the mean result of the experiments giving 1, 710deg. C. s bdeg. C. 
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Mr. A. CAMPBELL exhibited apparatus for the measurement of small 
inductances, The method of measurement is that adopted by Max 
Wien, and described by him in a paper on ''Magnetisation by 
Alternating Currents" (Wied. Ann. (15) August, 1898). It is a 
modification of Maxwell's method of comparing two sslf-inductances, 
the source of voltage being alternating, and the indicating instrument 
a tuned optical telephone or vibration galvanometer. 

In the Optical Department two new optical benches constructed for 
the laboratory by Mess s. R. and T. Beck were shown by Mr. SELBY. 
One of these is spesislly designed for the rapid testing of spherical and 
cylindrical lenges, such as are found in oculiste’ trial cases. The bench 
consists of two parallel steel bars of circular section, 14ft. long, supported 
on four cast-iron standards. The carriage carrying the lens-holder is 
moved along the bench by an endless steel tape which passes over 
pulleys at the ends of the bench, the movement being produced by 
rotation of the pniley at the eye end: the focal length of the lens is read 
on the tape at this end of the bench. The mcst novel feature in the 
design is the arrangement provided for rotiting the lens holder from 
the eye end, for the determination of errors of centering of spherical 
lens:s, and errors in the position of the axis in the case of cylindrical 
lensss, A triangular tube, which extends along the whole length of 
the bench, pesses through a rotating fitting which projects from the 
lens-holder carrisge. By means of gut belting and a spring pulley, 
rotation of the triangular tube is transmitted to the lens-holder. 

The tecond bench is designed for the detsrminstion of the loss of 
light by absorption and reflection in tslescopes and binoculare. The 
carriages with the various p of the apparatus move on rollers along 
the bench. A parallel beam of light from a collimator passes 
throngh the t;lesoope adj usted for infinity, and a Jens interpos»d 
forms an image of definite siz» of the aperture of the tsl«s3ope 
objective on the screen of a photometer, where the illumination can be 
compared with that from a s'andard source, Oomparative mess ire 
ments can in this way be made: for an absoluts measurement the 
magnifying lens is omitted, and two similar telescopes, or the two 
halves of a binocular, are set back to back. The light then trars. 
mitted is compared with that which passes through an aperture of the 
same s'ze ss the object glasses of the telessopes when the telcssopes 
are removed, 


LEGAL INTELLIGENCE. 


OVERCROWDING. 


At Wood Green Police Oourt, Wm. Vickery, electric tram conductor, 
was amen for carrying 20 passengers more than the authorised 
number. 

Mr. Muskett prosecuted on behalf of the Commissioner of Police and 
Mr. Godfrey defended on behalf of the electric tramway company. 

Defendant pleaded not guilty. | 

A police-constable deposed that on Esster Monday the defendant's 
car was overcrowded, in consequence of which he stopped it, Witness 
said, '' You have a tidy few over your number,” and defendant shouted 
out, All who have not got tickets leave the car." Twenty passengers 
got out. When told that he would be reported, defendant s dd, 
„We'll see about that.” 

Croes-exsmined : Defendant could easily have stopped the bank 
holiday orowd from getting on the car. Plenty of cars passed him 
which were not carrying excess pes zengers. 

The CLEREK : If the conductor had difficulty in getting them off he 
E have kept his car stationary, and, moreover, oould have prosecuted 

em ; 

Witness added that defendant could have put a guard across the 
entrance to keep people out. 

Mr. GODFREY said that the Act under which the summons was 
taken was pe ss d when stage coaches ran, and it was not thought at 
that time that bank holidays and electric traction would be invented 
two things which absolutely made that law impossible to comply with. 
It was impossible to cope with the bank holiday crowd except by the 
reasonable method adopted by the polioe—viz., by allowing the trams 
to carry away people as quickly as poesible. Another thing of late 
years was football, and there, again, the police could do nothing 
beyond getting people away as fast as they possibly could after the 
matches were over. In order to get over the difficulty, numerous 
corporations over the country which were running their trams had 
passed by-lawa—Oroydon had also done so—whereby on such occasions 
the number of passengers was not limited. 

Mr. Muskxrr: Then they are bad, because they ara repugnant to the 
law of the land. 

Mr. GODFREY: We are doing what we can to study the interests 
of the public. Under the new Metropolitan Electric Act of this year, 
which was unopposed, and which would go through in about a month's 
time, there was a clause which would enable them to make a by-law, 
He asked the Bench to take into consideration the very different state 
ied born in London to-day compared with 1842, when the Bill was 

sed, 

The magistrates, after brief consideration, came to the conclusion 
that there must be a conviction. Having regard, however, to the 
e circumstances, the nominal fine of 20s. and costs would be 

posed. 


GUARANTEE OF AN ELECTRIC MOTOR. 


In the City of London Oourt, before his Honour Judge Lumley 
Smith, K. C., an action was brought by Mr. Arno Edler, 17, Appold- 
street, Finsbury, to recover the sum of £94. lls. from Messrs. Adams 
Bros., 59, Moor-lane, for an electric motor supplied to their order. 

Mr, R. J. CoLAM, plantiffs counsel, said the defendants had until 
July last year driven their machinery by a large gae-engine. They 


had had an electric motor for auxiliary purposes, but just prior to July 15 
they had an interview with the pens who was asked to supply a 
small motor of 24 h.p., which the defendants said they wanted to enable 
them to work their mashinery overtime, The plaintiff suggested thet 
the defendants should havea separate motor for each separate machine, 
to obviate transmission losses. As this did not suit the defendants, 
the plaintiff suggested that the defendants ehould have two motors, 
one for each floor. Ultimately a motor was supplied, and the question 
for the Oourt to decide was whether there was an implied condition 
that it wae fit for some specific purpose which the defendants mentioned 
to the pont . Their case was that the motor would do all they had 
romised. 

: Me. Gover, for the defendants, ssid they told the plaintiff the 
purpose for which the motor was required, and it was abeolutely 
us lega, 

Mr. ConAw said the whole question turned upon whether the 
motor was strong enough to drive the defendants’ machines. 

According to the plaintiff, the defendants stated that they wanted a 
15-h.p. motor, but when the motor was fixed up it was worked up to 
25 h.p., and blew the fuses. The defendants had expert advice as to 
whether the machines would be suitable or not for their purpose. Ib 
was not true that the plaintiff had ever said that & 15-h.p. motor 
would be sufficient to drive the whole of the defendants' machinery. 
It was supposed that they would use it for one or two machines at a 
time, and not for the whole eight. 

For the defence Mr. ApAMs said the motor for which the plaintiff 
was suing was quite useless for the purpose for which it was required. 
He expected & motor to drive the machines in the basement, and if he 
did not want to ran tbe basement, then he expected the motor to be 
able to drive the next floor or the second floor. Asa matter of fact, 
the motor would not tnrn the shafting round. 

Judge LUMLEY SMITH, in giving judgment, said it was true the 
motor had been fixed on the first floor, because the defendants requested 
it. The defendants set up the plea that there was a guarantee that 
the motor would drivs all their machinery, or that it would do certain 
work. The defendante further relied upon Section 14 of the Sale of 
Goods Act. It wes not made out to his satisfaction that the buyers 
had relied upon the seller's skill or judgment. He did nob think there 
was any guarantee by the plaintiff that the motor would do any 
particular work, Consequently judgment must be given for the 
paari on the claim for £94. 1ls., as well as on the counterclaim, 
with cc s. 


PRODUCTION OF TRAMWAY TICKETS. 


John Wilkinson again appeared at the Bradford City Police Oourt 
last week to answer a summons for failing t» show his ticket on an 
elect :ic car when required to do so. The case was reported in our last 
week's issue. The Stipendary Mag st:at» said the case was an extremely 
clear one so far as he could read tue law. There was a great distinc. 
tion between the Sheffield case and the present one, In the case heard 
by the Lord Ohief Justice and his colleagues the facts were different 
from this one. In that ces the ticket never got into the hands of the 
poreca charged ; it fell on the floor, not having come int> the person’s 

ands. The Lord Ohief Justise said the man was not bound to touch 
the ticket, In the present case the defendant took a ticket and threw 
it on to the floor. He might just as well have thrown it into the 
street. In throwing it upon the floor he refused to produce it when 
requcstod to do so, and the inspector was not obliged to go on t» the 
floor to get it any more than he would have been obliged to go out 
into the street for it. Defendant would be fiued 55. and 12s, coets. 


COMPANIES’ MEETINGS AND REPORTS. 


UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO. 


The general meeting of this Company was held at Winchester House 
on Monday, Mr. William Trotter p:eaiding. Io moving the adoption 
of the report he stated that the result cf the working of the tramway 
systems snowed a decrease of 12,560dol. This decrease was due to the 
revolution which broke out early in 1901, and continued until September. 
The first six months of the current year had, however, shown increased 
receipts of £4,481, the total being an amount which exceeded the 
previousbestsix months byover £1,000. Healsoexplained the concession 
obtained by the Company, which was for 75 years certain, but might 
be extended under certain conditions to 90 years. The municipality 
for the concession received £9,000, and would take 3 per cent. of the 
gross earnings of the Oompany for the first 25 years and 34 per cent. 
afterwards. The report and interim dividend on the preference shares 
at the rate of 6 per cent. per annum were approved. 


ORIENTAL TELEPHONE AND ELECTRIC. 


An extraordinary general meeting was held last week at the Great 
Eastern Hotel. 

Sir AUCKLAND CoLvIN presided, and moved a resolution for 
empowering the directors to create debenture stock to the extent of 
£200,000 and to issue the same from time to time as they might 
deem expedient. He reminded the shareholders that at the last 
annual meeting he stated that additional capital would be required in 
the near future in order to meet expenditure on underground cables 
and for other similar p . It was found that a considerable sum 
would be wanted within the next few months, and the Board had been 
advised that it would be better to make the issue before the autumn 
holidays commenced. They had oo nsidered it desirable, in the interests 
of the shareholders, to create the peepee? debenture stock rather 
than issue the remaining £50,000 of 6 per cent. preferential shares, 
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which they had power to do, It would be a mush smaller charge upon 
the revenue, and would carry with it its own sinking fund. The 
amount which they took powers to create might seem unnecessarily 
large, but it was thought advisable to fix the sum at £200,000 in view 
of the possibilities of the Oompany in the fature, for they must 
remember, supposing it became necessary hereafter to create second 
debenture stock, that such stock would not be so valuable as one 
having & first charge on the total assets, and it would naturally be 
iesned under legs favourable conditions. 
The resolution was unanimously carried. 


WEST AFRICAN TELEGRAPH. 


The annual pde of this Company was held last week at lzlectra 
House, London, the Marquis of Tweeddale presiding. Particulars of 
the report appeared in our issue of the 26th ult. 

The OHAIBMAN, after reviewing the financial position, stated that 
the liability of the Company to maintain certain cables on the West 
Ooast of Africa, iu accordance with the arrangement entered into with 
the French Government in February, 1902, expired in September last, 
and in regard to these cables no expenses in respect of maintenance 
would have to b» provided by the Company in fature. All things 
considered, he thought the report would be regarded as satisfactory. 

The report was adopted unanimously. 


PULFORD BROS , LIMITED. 


The seventh annual meeting of shareholders of Palford Bros., 
Limited, was held at Liverpool on the 21st ult. 

Mr. E. G. PULFORD, who was elected chairman, reported that the 
year's trading had been most succetsfal. They had completed some 
large contracts, and had commenced the new year with a considerable 
amount of work, and the prospects of the Oompany were of the 
brightest, 

It was propona by Mr, J. OARGILL, and carried unanimously, that 
a dividend of 20 per cent., free of income tax, be paid for the E hod 
ended March 3! last, and that the balance of profit be carried to 
reserve fund, raising this fund to 20 per cent. of the capital. 

Mr. Theo. S. Sheard was unanimously re-elected auditor for the 
ensuing year. 

A vote of thanks to the chairman concluded the meeting, 


BABCOCK AND WILCOX. 


The directors have issued circulars calling an extraordinary general 
meeting for the 15th ins’, to consider suggested modifications in the 
reset va fand and capital account. It is proposed to make a distribution 
out of the r: sve fand of £265,000, at the rate of 103. per share to the 
holders of ordinary shares whose names appear upon the register of 
membc:s on June 22. while at the same time 255,000 ordinary shares 
of £1 each will be offered to the shareholders at par in the proportion 
of one new share for every two ordinary shares held. Ia order to 
carry through this scheme it is intended to craate 270,000 new £1 
ordinary shares, 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS. 


The report for the year ended March 31 last ststss that during the 
year the work of cons‘ract'on of this Company's tramways has been 
proceeded with, and it is now ant‘cipated that the first ssction will 
commence operating about the date of the meeting. The construction 
of the line has been unavoidably delayed by protracted negotia- 
tions in connection with road widenings, but nearly all the difficulties 
in connection with these have been practically oversome, The 
power station is in cours» of erection, and is nearly completed. It is 
expected that the second section of the tramways from Houghton-le- 
Spriag to South Hetton will shortly be cons‘ructed, the Company 
having made financial arrangements to meet the outlay upon the con- 
struction of this section, and a large amount of the calls in arrear at 
the date of the balance-sheet having been since collected. The directors 
have entered into a contract with the Durham Oollieries Electric Power 
Company, Limited, whereby that company operates under rent and 
royalty the right to supply electric light and power in the district 
covered by this Company's orders, and, at the same time, they have 
farther arranged with the Durham Oollieries Electric Power Company, 
Limited, to supply the Sunderland District Tramways, Limited, with 
the power necessary for driving their electric plant for the operation of 
the tramways. 

The ordinary general meeting was held last week, when Sir RILEY 
LoRp, who presided, reviewed the position in detail and predicted a 
bright future. 

The report was unanimously adopted. 


NEW COMPANIES REGISTERED, 


Everett, Edgoumbe, and Co., Limited, —Ospital, £20,000 (4,000 
preference, 15,997 ordinary, and three A"), Object: to acquire and 
carry on the business of mechanical and electrical engineers carried on 
at Hendon, and at 87, Victoris-street, Westminster, as Everett, 


Edgeumbe, and Oo. 
Liens Registered. 


Potterios Electric Traction Company, Limited. —Particulara of 
& series of debentures, securing half the amount of the subsoribed 
capital, authorised by resolutions of March 28, 1900, and May 11, 
1905, have been filed, pursuant to Section 14 (4) of the Companies 
Act, 1900. The subscribed capital at date of last return was £489,990, 


Property charged: the company’s undertaking and general assets, 
resent and fature. There are no trustees for the debenture holders, 
ut the debentures are issued to trustees for holders of debenture stock 

acting under a trust deed, dated July 26, 1900. Some of the deben- 

tures of this series have already been registered. 

North Wales Power and Traction Company, Limited, 
London, E C. —Trust deed registered May 23, for £155,000 deben- 
ture stock. Trustees: London and New York Investment Oorpora- 
tion, Limited; charged on the undertaking, and all the y: 
— and rights, present and fature, except the uncalled or unpaid 
capital. 


PERSONAL. 


Mr. Charles Lill has resigned his position as manager of the 
electrical department of Messrs, Penrose and Oo., and ascepted che 
appointment of technical manager in the power department of the 
Armorduct Manufacturing Company, Limited, Farringdon-avenue, 
London, E.C. 

The Southport Tramways Committee have decided to recommend 
the Council to advance the salary of Mr. J. T. Kendrew, the tramways 
manager, from £200 to £225, dating from April 1 last, afterwards 
advanciog by two annual inoremente of £12. 10s. to £250. 

The Sheffield Corporation have presented James Mitchell, until 
recently motorman in the Corporation's tramway service, with & hand- 
some dressing case on the occasion of his leaving the Corporation after 
14 years’ service ; and Mr. William H. Martin, for over four years a 
ticket inspector in the municipal servics, with a beautiful marble clock 
as a mark of their esteem on his retirement from the staff. 

The Rochdale Town Oourcil have increased the salary of Mr. C. C. 
Atchison, the borough elect-ical engineer, by £50, making his 
remuneration £550 per annum. 

Mr. J. Willoughby Meares, who was tor some time an electrical 
engineer at Llanelly, has been appointed electrical adviser to the 
Government of India, a post only now established, and which he will 
be the first t» fill. 

The West Hartlepool Town Council have increased the salary of Mr. 
H. F. Friederichs by £25 per annum. 


C——— 


APPOINTMENTS VACANT. 


Assistant Borough Electrical Engineer, Poplar, Salary, £200 
per annum, rising by annual increments of £10 to a maximum of 
£300 per annum. Applications by June 14, 

Junior Engineer, Dundee Electricity Department, Applications 
to H. Richardson, A.M.I.E.E., general manager and engineer. 

Draughtsman, Trowbridge. Salary, £100 annum, Applica- 
tions to Mr. R. W. Merriman, County Offices, Trowbridge, by June 10, 

Various.—Northampton Instituts, St. John-street.road, London, 
E. O. Mechanical engineering department: drawing office and lecture 
assist int, full time, £120; patt:ra maker and instructor in pattern 
makiog, fall time, £120; janior drawing office instructor, fall time, 
£100; laboratory demonstrator for the engineering laboratories, full 
time; janior tschnical assist int, full time; evening instructor in aut»- 
mobile work, two evenings per week. Electrical engineering depart- 
ment: junior tschnical assistint, full time; junior lect are assistant, 
full time. Applications by June 29. See advertisement. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Ghent, —The Harbour Authorities require tmders for three electrical 
lifts, Tenders by July 17. 

Panama —The Municipality will shortly requiro tanders for con- 
at tuet on of an electric tramway. 

Hornsey.— The Town Council invite tsnders for switehboards and 
brackets for aro lampe, Tenders by June 19. 

Darlington.—The Oorporation invite tenders for switchboard 
extension and booster. Tenders by June 19. 

Aston Manor.—The Corporation invite tenders for the electrical 
equipment of their overhead tramways. Tenders by June 23. 

Grays Thurrook.—The Urban District Oouncil invite tenders for 
switchboard extension, storage battery, etc. Tenders by June 17, 

Leigh (Lanos.).—Tenders are invitsd for the supply of one watsr- 
tube boiler for the electricity department. Tenders by July 1. See 
adveit'sement. 

Rosario de Santa Fe Argentino.—The Municipality require 
tenders for the construction and working of eleotrio tramways in the 
town. Tenders by July 30. 

Cardiff —The Asylum Visiting Committee invite tenders for the 
electric lighting of their new asylum at Whitchurch. Tenders by 
June 14. See advertisement. 

Madrid.—The Public Works Dopart ment invite competitive schemes 
for making a tramway for passenger and goods traffic from Baeza to 
Santuario de la Yedra by June 22. 

Kingston-upon-Hull.—The Electric Lighting Oommitt»e invits 
tenders for the supply, delivery, and erection of various plant. 
Tenders by June 22. See advertisement, l 

Liria. — The Municipality require tenders for installation of electric 
lighting; 2,000 c.p. are required for street-lighting, for which it is 
proposed to pay 6,000 pesetas per annum, 
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,—The Electricity Committee invita tenders for the 
supply of low. tension cables, ampere- hour and watt hour me ters, and 
box compound. Tende's by 10 a.m. on 14th inst. 

Brussels. —The Belgian Government Railways require tenders for a 
number of lamps and acceesories, Spocification No. 97 may be 
obtained from their office at Brussels. Tenders by June 14. 

Laventhem (Belgium) —The Municipality require tenders for 
ereotion of central station, laying of mains, eto. Particulars (5e. 4d.) 
may be obtained from the Secretary of the Mayor of that place. 

Bristol,—Tenders are invited for single-phase alternating-current 
transformers and three-phase to direct-current motor-generators. Full 
particulare from the City Electrical Engineer, Temple Backs, Bristol. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfiol d 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motoi- 
genera: or, together with the necessary switchgear for same. 

Lugano (Switzerland). —Tenders are invited for the erection of an 
electric power station at Zordola, to be worked by water power. Par- 
ticulars may be obtained from the town clerk. Tenders by June 9. 

Ossett (Yorks).—The Town Council invite tenders for the following 
plant: (Section No. 1) quiok.speed engines for direct coupling to 
dynamos ; (2) dynamos, boosters, and balancers ; (3) ve d ttery ; 

4) switchboard ; (5) travelling crane ; (6) cables. Tenders by Jane 14, 

Switzerland.—M, R. Vontobel, of Winterthour, and M. Obharles 
Probst, of Lucerne, have obtained a concession for the construction of 
a e electric railway from Meiri to Gletsch. The total 
cost of the enterprise is estimated at 1,600; £19,600 is to be 
expended on rolling-stock. 

Esh (Durham).—Tenders are invited for erection of electric light- 
ing plant on the road leading from Oornsay Lodge by Oommercial- 
street, Oornsay Oolliery, and then by the low road to Hau steels 
crossing, being a distance of about 1, 600 yards, Tenders to the Esh 
Parish Council by June 13, 

Glasgow.—The Corporation invite tenders for the construction of 
tramway in Daimarnock.street and Springfield-road from Great Eastern- 
road to Dalmarnock-road. Specification, eto., can be had on applica- 
tion to Mr. James Dalrymple, general manager, 46, Bath-street, 
Glasgow. Tenders by 10 a.m. on June 13, 

London, W.—The Grest Western Railway Company invits t:nders 
for the supply, delivery, and erection of the following plant in connto- 
tion with their electricity generating t tation at Park Royal: (Specifi- 
cation 18) ig peii feed aud other pumps, t wks, feed heatars, water- 
softsning and oil-teparating plant, eto. ‘Tenders by 10 a.m. on 26th 


inst. 
RESULTS OF TENDERS. 


London County Council —The following tenders have been resom- 
mended for acceptance: Dick, Kerr, and Co., induction motor- 
generators (5), £8,850; H. Lovatt, Lim: tod, erection of boundary 
wall, Greenwich electricity atation, £2,800. 

Birmingham.—The Corporation have accepted the tender of 
Bolckow, Vaughan, and Co., Limited, Oleveland Steelworke, Middles- 
brovgh, for the aupply of 1.650 tons of st sel raile and fishplets for the 
electric tramwaye, the contract price of the rails being £5. 104. per ton. 

Brighton.—The Town Oouncil have accepted the offer of the British 
Westinghouse Elect:io and Manufacturing Company t> supply aud fix 
additional switchgear required at the North-road et tion for £690, and 
their offer t» supply isolat eng swit:hes t» all existing feeders and 
accessories at the generating station at Scuthwick for £1,45). 

Hey wood (Lanocs.).—The Oorporation have accepted the following 
tenders for the supply, erection, and completion of electrical plant and 
tramway work: T. Hill and Sons, Victoria Ironworks, Heywood 
(Section A) boiler; Dick, Kerr, and Oo., Abohurch.yard, Oar nòn- 
street, London, E. O. (B), engines, etc.; Ferranti, Hollinwood (0), 
switchboards; British Insnlated and Helsby Oables, Prescot (D), 
cables; R. W. Blackwell, 59, Oity-road, London, E. O., permanent 
way (Sections A and B). Total, £29,393. 

Sutton (Surrey).—The following t»nders have been received for 
Fa proposed telephone exchange at Button, for H.M, Office of 

orke, oto. : 


A N: Goli e ca ox a eser odides esu MISDEE . $1,155 
Gathereole , x . 1,200 
H. M. PatrioE ˙ ³˙ ͥÄ—I——[—ͥff] (88 1.207 
Martin, Welle, and Co., Limited ................. 2 . 1.220 
Smith and ons Wa eadiveesietcccssabivdscecsece . 1,238 
t TTT 1.259 
E; Déan aud. / ð vnncesesccwiinesGansacboees 1. 200 
E. M. Bulled and Coo .. . — 1,273 
Higgs and Outhwaite ............... CCC - 1,275 
, e (xa bawedss ceria Versa eaa . 1,975 
TESCO MP sosisecesccssanseccasevcadacetavavenveaieesse ens =- 1277 
F. G. neee eRER EYE NERONE GSP EF 1,288 
lol Boo We . 1,992 
J. Smith and Sons, Limited... 2. . 1,298 
Banyard and Son -H . . ẽ eid --.. 1,900 
jM ini Vita SERIE ⁰⁰dy A 8 1,354 
C. Ansell ....... — A // — —I 1, 


Fulham. — The followieg tənde:s are recommended for acceptance : 
Redpath, Brown, and Oo., for const:u tion of stel roof and coal 
bunkers at the electricity worke, £2,442. 133. 2d.; General Elec t rio 
Company, for 100 3-ampere met rs £187. 104, 50 10-ampere ditto 
£98. 15:.; British Thomson - Hou ton Company., for 100 5. ampere 
meters £187. 10 ., 25 30. ampere ditto £50, 10 50- ampere ditt» 
£24. 6s. 8d., 10 75· ampere ditt» £28. 68. 8d., and 5 100- ampere ditt» 
£15. 16s. 8d. ; E. Green and Son, for removir g the existing economisers 
and construct ng two new eoonomisers, £624 Messrs. Windsor and 
Qo. have been approved as gub-contractora for the construction of 


foundations, and cther work in connection with the contracts of the 
Stirling Boiler Company for boilers, and of E. Green and Sons for 
economisers, 


BUSINESS NOTES. 


TRACTION. 


Warsington,—The trams show a profit on the pact year of £460. 

Dover.—The extension to River is proceeding apace, and may te 
completed within a couple of months, 

Derby.—The work in connection with the construction of the 
electric tramways on the Kedleston-road has been commenced. 

Leith.—The Corporation have asked the Board of Trade to inspect 
the new lines from Pilrig to Newhaven, so that a temporary service of 
tramcars may be run. 

South Shields.—A commencement has been made with the work 
of conatructing the tramways, which are expected to be oc mpleted 
before the end of O.toLer. 

Epping Forest.—On Saturday the first electric tramway to 
Epping Forest was inaugurated. By means of the line the forest is 
brought into close touch with suburban Essex. 

Queensferry.— At a special meeting of the Town Council the draft 
provisional order to incorporate a ccmpany to construct an electiio 
tramway from Edinburgh to Queensferry was approved. 

Light Railways.—A Board of Trade return ii sued on Tuesday 
shows that between 1896 and 1904 234 orders were confirmed under 
the Light Railways Act. representing a mileage of 1,552, and an esti- 
mated expenditure of £11,279,780. 

Rotherham.—At the meeting of the Borough Oouncil on Tuesday 
the chairman of the Tramways Oommittee intimated that they were 
still open to negotiate for sabe running with Sheffield if the latter 
would meet them in a reasonable spirit. 

Dewabury.—Me jor Druitt, on behalf of the Board ot Trade, has 
held an enquiry relative to the proposal to pave oertain roads with 
granite sette, as desired by the British Electric Traction Company. 
The Oorporation want the tramway track paved with Yorkshire stone, 


Lancaster.— The tramway returns for the past year show a deficit 
of £3,180, against £2,833 for the previous year. The revenue totalled 
£4,908 against £4,687, ard the expenditure wan £8 088 sgainet £7. 520, 
of which the cost of energy amounted to £1,855 sgeinst £1,663 lest 
year. 

York.—An informa] discussion took place at Tuesdsy’s meeting of 
the Oorporation upon the question of motor 'buses versus electric trame. 
Some disposition to favour the former has been manifested, but on this 
occasion there was & tendency to veer round in favour of the electric 
tram. 

Perth.—Some misunderstindipng appears to have arisen in regard 
to the height of the cars, According to the specifications there should 
have been 6ft. Jin., but apparently those ordered reach only 6ft. lin. 
Mr. Dawson, the engiueer, has been invited to attend Perth to examine 
the portion of the work so far completed. 

North-Eastern Railway Co.—The new railway which has been 
constructed by the North - Eastern Railway Oompeny between 
Newcastle-on-Tyne and Ponteland, seven miles in length, and which 
opens ont a considerable agricultnral district, was inaugurated las: 
week. The paesen ger service is to be developed by me aus of aut»-cars. 


Glasgow.—The annual report of the Tramways Depai t men t shows 
traffic revenue £756,480, sg^inst £717,893 for the previous year— 
avere g revenue per car mile 10:19d., egsinet 10°581.; passenger: 
195.767.519, sgsinst 188,962,610 ; and miles ge 17,943,695, sgun t 
n The length of track was 1443 miles (single), g Iinst 136 
miles. 

Swansea.—At a meeting of the Tramways Committee it was 
resolved thet the leascs between the company and the Corporation 
in regerd to the new tramway be finally approved, the company 
agreeing to allow £1,000 to form part of the capital expenditure on 
the lines in respect to the mains from the Strand generating station to 
Villiere-atreot, 

Private Bilis.—In the House of Commons the Shropshire, Wor- 
cestershire, and Staffordshire Electric Power Billand the Metropolitan 
Railwey Bill have been ordered for third reading. The following Bills 
were read a second time: Gosport and Fareham Tramways, Hastinge 
Tramway», Metropoliten and Great Oentral Railway Oompanier, and 
South Lancashire Tramways. 

Municipal Motor Buses.—It was reported at the meeting of the 
Eastbourne Town Oouncil on Tuesday night that the motor 'bus 
accounts for the past year showed a loss, allowing for depreciaticp, of 
about £1,000. As a remedy it was decided to strike off the non. 
paying routes and decrease the winter service. The loss was mainly 
attributed to the single.decked "buses. 

Wednesbury.—The work of reconstructing the tramway between 
Wednesbury and Darlaston, which has been closed for abont 18 months, 
has been commenced. A new service of cars will, it is anticipated, be 
inaugurated in about three months. and it is stated that other portions 
of the tramways of the South Stsffsrdshire (Lessee) Company in the 
same district will subsequently be reconstructed. 

Montreal.—It is reported that arrangements are being made for the 
amalgamation of the companies operating the Montreal street railways 
and light supply. Both companies at present are making electricity 
for running and lighting purposes, and the prejected amalgamation ie 
for the purpose of economy in plant. No obetacle thus far has been 
Loris to the merger, and it ig believed that it will take place 
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Liverpool.—At the fortnightly meeting of the Tramways Oom- 
mittee last week it was decided to experiment with 14d. fares on the 
Smithdown-road and Wavertree routes, The returns showed a decrease 
for the preceding fortnight as compared with the corresponding period 
of 1904 of £512. 7s. 5d., the figures being last year £21,728. Ds. ; thia 
year £21,215. 17s. 7d. There had also been decresses of 74,784 in 
passengers, 8,851 in mileage, and 82 in the number of cars running. 


Bradford-road Tramways.—The latest news with regard to the 
electrical equipment of the Bradford-road tramways is that the British 
Electric Traction Oompany has fixed an appcintment for the formal 
transfer of the Bradford-road tramways to the local authorities of Batley, 
Dewsbury, Soothill Upper, Bir stall, and Gomersal, and for the signing 
of the leases under which the company will take over the line. When 
these formalities have been completed, the Batley Corporation will be 
in a position to seal the contract with Mesers. Dick, Kerr, and Oo. for 
the re-equipment of the Batley portion of the track. 


Birmingham.—At Tucslay's meeting of the City Oouncil, the 
Lord Mayor (Alderman Beale) referred to the excellent progress which 
was being made with the development of the city’s tramways. Satis- 
factory srrangements had been made with the City of Birmingham 
Tramway Company in reference to the running of the cars at the city 
end of the Bristol-road route, The accounts for the past year the 
Lord Mayor characterised as eminently satisfactory, and he gave it as 
his opinion that when the Corporation came into ession of the 
whole of the receipts of the tramway system other than the 1011 
route, it would be able to start with no debt upon it. 


Seaham Harbour. —In reference to our note last week, we hear 
that a syndicate, understood t» be the same sa that which is providing 
the populous Houghton.le-Spring district of Durham county with 
electric traction, hae given notice to the local bodies concerned of its 
intention to apply for a provisional order to construct farther lines in 
the Exst Durham district in order to embrace Seaham Harbour, New 
Seaham, and Burton Oolliery, & very populous neighbourhood. The 
new rontes comprise about eight miles of track, beginning at Ryhope, 
to which place lines are alrsady laid, and running thence to Seaham 
Harbour, and on to New Seaham, Murton, and South Hetton, so as 
to Hi the aystem already authorised in connection with the Houghton- 
le-Spring scheme, 

Kimberley-Alexandersfontein.—The opening of the newly con- 
structed overhead electric tramway from Kimberley to De Beers marks 
another era in the diamond fields of Griqualand West. The line 
extends from Victoria-crescent, in the centre of the town, to the Alex- 
andersfontein Hotel, 63 miles. The hotel was rebuilt some time since, 
and fitted with all the latest requirements, also by De Beers. Thanks 
to the tramway, the local public will be able to make much more 
5 use of Alexandersfontein as & pleasure resort than hitherto. 

he current is generated by De Beers central power station at Blanken- 
bergs Vlei. There are four cars of the latest design, and every provi- 
sion is made for the comfort of pessengers. For the present the trains 
will run every hour. — South African World, 


Proposed Electric Railway.—A meeting was held at the 
Midland Hotel, Manchester, on Tuesday, when the scheme for an 
electric railway between South Manchester and some of the Cheshire 
suburbs (described in our last week's issue) was explained. It is 
estimst»d that the necessary capital would approximate to between 
£400,000 and half a million. A good deal is likely to depend upon 
whether the County Council insist npon bridges or allow level cross. 
ings. In the former case the expense might be prohibitory An 
informal resolution was carried expressing the opinion thst it was 
desirable to construct the line. The scheme was outlined by Mr. J. M. 
Newton, one of the engineers, who has prepared the plans, and who 
was & promoter of the Manchester Southern Tramways, which the 
Oorporation acquired. 


Paris Metropolitan Electric Rallway.— The balance-sheet of the 
Compagnie du Ohemin de fer Métropolitain de Paris shows the follow- 
ing general resulte for 1904. The length of line worked from Jan. 1 
to Oct. 18 was 24:818 km. (15:57 miles), and from Ost. 19 to Dec. 31 
80.851 km. (19:1 miles) making an aversge of 26 057 km., or 16'1 
miles, for the year. The opening of line No. 5 in its total length on 
Jan, 25, 1905, brought the total line np to 51:818 km. (19°4 miles). 
The total proceeds were £824,490. The expersss were £351,185, 
giving a ratio of 42°49 per cent. against 42:9 in 1908. 41°52 in 1902, 
and 47°17 in 1901. The gro:s profits were about £473,000. After 
paying the royalties due to the municipality, which amounted to about 
£265,000, there remains a net profit of about £208,000. The average 
profit per kilometre was therefore £8,004, or about £5,000 per mile. 


£ochdale.—Aíter some delay the Local Government Board have 
replied to the Oorporation's application for sanction to a loan to extend 
the eleotricity works, part of the extension being for the purpose of 
supplying energy to the trams, To the surprise of the Tani 
Committee, the Board now suggest that the Corporation should make 
arrangements for a supply with the Lancashire Electric Power Com- 
pany, who, it is understood, are willing to provide sime on some sach 
terms as the following: for any quantity up to 100,000 units per annum 
for tramway purposes, l'Ód.; tor any quantity in excess of 100,000 
and not exceeding 200,000 units, 1:20. ; for any quantity in excess of 
200,000 and not exceeding 500.000 units. 1·1d.: for any quantity in 
excess of this amount, 1d. Therefore, for 200,000 unite the cost would 
be 1°26d., as against 1°43d. The Corporation, like their neighbours 
at Heywood, have decided not to entertain the offer. 


Heywood.— At a special meeting of the Tramways Committee last 
week, the tenders for the tramwsy track, overhead equipment, ard 
extensions to the electricity works necessitated by the decision to 
adopt electric traction were considered. Some details of these appear 
in our '' Results of Tenders” column. The work will involve an 
expenditure of some £29,400, which is more than £2,000 less than 
the engineer's estimate, A general resolution was adopted to extend 


the electricity works as required, and to proceed with the electrifica- 
tion of the system. The heads of the agreement for working the 
tramsin Heywood, which had been agreed upon by the sub-committees 
of the Bury, Heywood, and Rochdale Tramways Oommittees, were 
submitted and approved subject to one or two minor alterations. The 
Hopwood section is not included in the scheme for which tenders have 
been accepted, It is expected that the work will be completed in about 
five months, The offer of the Lancashire E'ectric Power Company to 
supply energy has been refused. 


Belfast.— At the meeting of the Tramways Oommittee on Monday, 
the town clerk read Mr. Balfour Browne's opinion re overhead tele- 
phone wires, which was to the effect that the Corporation had full 
power to order the removal of any such wires which would interfere 
with the wires for the tramways, and he was requested to inform the 
company of this decision, which the Oorporation would carry out. 
Mr. Nance explained that during the time that the Belfast Street 
Tramways Company had a lesse from the Corporation the watering of 
the track was attended to by themselves, and he now asked that the 
Works Committ: e should make such arrangements as would ensure its 
being watered as well as the other portions of the streets. He poin td 
out that & watered track was much more comfortable for pas:engers 
when there was duct flying about than one whioh had not been so 
treated. It was decided that this should be done. On the considera. 
tion of the Tramway Committee's minutes, an amendment that the 
quer tion of the fair wages clause should be referred back was negatived 
by the casting vote of the chairman, it being held thst the sub. 
eont-actors, Messrs. Combe. Barbour, and Oo., have substantially 
complied with the clause. 


Aston.—The suggestion made by the Town Oouncil on behalf of the 
City of Birmingham Tramway Company, that the Corporation of 
Birmingham should replace it as workers of the tramways in Aston, 
apparently remains at the suggestion stage. A proposal to this effect 
was made in the first week in April, when it was announced at a 
meeting of the Town Oouncil that the town clerk had replied to the 
communication from the company stating that in the event of the 
Birmingham authorities being willing to take the place of tramway 
companies under the agreement of June, 1903, the Public Works 
Committee would be prepared to recommend the Oouncil to enter into 
such agreement as might be necessary to give effect to the suggestion 
that the Birmingham Corporation thould take the place of the oom- 
peny in the matter of working the trams in the Manor. Apparently 
each of the three parties is waiting for one of the others to make 
a move, The tram company is under a covenant to pay Aston a 
minimum amount of £21,200 a year. Birmingham would be willi 
to work the trams in Aston as in other surrounding districts, and 
pey to those districts the net profits earned in those respective areas. 
The company says it is prepsred to stand on one side altogether and 
let Birmingham go and work the trams in the Manor, as it is in a 
better position to do so than the company under the existing con- 
ditions, Aston, however, is not inclined to release the company 
from its bond except for something in the nature of a quid pro quo. 


London County Council —The scheme for reconstructing several 
tramways, extending over 17 miles, to which we referred in our last week's 
issne, was again before the Council on Tuesday, when, after some 
discussion, the proposal was adopted. The acoounís for the year 
ending Maroh 31 show that the total reoeipts were £682,095 (to which 
the electric trams contributed £648,296, and the gross sarplus 
£182,269, this being entirely derived from the electric lines, as the 
horee trams showed a slight deficiency. 
£145,856 more than in the previous year, The psssengers numbered 
164,818 560, being 31,679,475 more than the previous year, and the 
car miles 14,081,397, an increase of 2,544,853. The operating expenses 
work out at 7-49d. per car mile, The length of the system operate 1 
was about 47 miles, exclusive of the London, Deptford, and Greenwich 
Company’s line, acquired in July. The top covers are considered to 
have materially contributed to the revenue, "The net capital expendi- 
ture amounted in all to £2,623,692. Ia regard to the northern 
system, leased to the North Metropolitan Tramways Uompany, but 
about to be taken over and reconstructed by the Council, the receipts 
amounted to £59,816. The construction of the tramway subway from 
Kipgiwsy to the Strand is approaching completion, and the Highways 
Oommittee recommended that £5,000 be voted for concreting up 
certain portions of the walle. The South-East London Tramway 
Company's undertaking has been transferred to the Council. The 
City Corporation last weak discussed the Embankment s»heme in the 
light of the decision of the House of Oommons Oommittee, and 
eventually the matter was referred to the Streets and Bridges Oom- 
mittee, The proposal to run the trams along Stamford-street instead 
of the E nbankment is being revived, 

Aberdeen.—Judgment was delivered last week in the action 
brought against the Corporation by the Great North of Scotland 
Railway Company. The plaintiffs are the owners of the Palace 
Buildings. The site was acquired from the Town Council of Aberdeen 
under two dispositions dated 1851 and 1864. The plaintiffs maintained 
that they were entitled to a foot pavement of theit property in Union- 
street of the width of 10ft. beyond the 8ft. 6in. of foot pavement 
which is their own property, and in Bridge-street of the width of 8ft., 
and they stated that the width of psvement to which they had a right 
had been sericusly curtailed by a junction which the defendants had 
made between their tramways in Union-street and Bridge-street. They 
sought a declaration in those terms, and additional or aiternative 
remedies, The judge found (1) that the plaintiffs having obj soted to 
the construction by the defendanta of the janction between the tram- 
ways in Bridge-atreet and in Union-street, the defendants were nct 
entitled in view of the provisions of Section 10 (2) of the Tramways 
Order, 1903, to construct the junctions so that any rail shonld be 
nearer than 9ft. in, to the outside of the footpath ex adverso of the 
plaintiffs’ i hd in those streets, as they existed when notice was 
given by the defendante to the plaintiffs of their intention to oonstruot 


The total receipts are, 
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the junction ; and (3) that the defendants were not entitled, for the 
purpose of enabling them to construct the junction on the lines proposed, 
notwithstanding the objection taken by the plaintiffs to diminish the 
width of the footpath to euch an extent as was required to leave a space 
of 9ft. 6in. between the outside of the footpath, as so diminished in 
width, and the nearest rail of the junction. He therefore granted 
an injunction prohibiting the defendants from using the junction, 
and made an order for the restoration of the footpaths of the plaintiffs’ 
property to the condition which they were in before. The costs to be 
paid by defendants. The receipts for the year ended the 27th ult. 
show a total of £68 084 as compared with £62,794 for the previous 
year, an increase of £5,289. The expenditure on power and wages 
amounted to £30,056 as compared with £26,530 for the previous year. 

Bradford.—The results of the year's working of the trams were out- 
lined at lost week's meeting of the Oorporation. The traffic income 
was £223. 541, but to this amount must be added sundry other receipts. 
The parcels department brought in £1,840, mails £138, advertising on 
cars £3,222, the Bowling Shale Hill £1,020, and bank interest £284, 
making, with one or two minor sums, a total income of £230,369. 
The previous year the amount was £197,437, so that there js an 
incress» of £52,932, Against this must be put an increase in the 
expenses of 250, 401. The total expenditure, including all charges on 
capital, amounted to £214,439, prep £184,037 in the previous year. 
The pay of the general officers and staff acoounts for £2,983, motormen 
and conductors £45 388, and other employé: £3,471, making a total 
of £51,842, the previous year’s total being £44,751. Amongst other 
working expenses, £19,134 is credited to maintenance of cars, £7,417 
to cleaning and oiling cars, £6,986 to the maintenance of permanent 
way, £4,515 to the electrical equipment of lines. and £1,162 to fuel, 
light, and water for depóts. Daring the year compensation was paid 
to the extent of £4,600, and the department's contribution to rates 
and taxes totalled £8,580. The charges for power amounted to 
£39,196. The previous year's cost was £35,675. Turning to the various 
capital charges, we find that from the £70,228 gross profit a total of 
£54,582 has been deducted, leaving £15,646, to which £284 bank interest 
is added, making a net profit of £15,930. The chief items deducted 
are £24,491 for sinking fund and £23,661 for interest on capital, 
the two together totalling to £48,152, as compared with £46,106 for 
the previous yeer. Repayment of mortzage loans accounts for £949, 
rent of leased lines for £4,000, and income tax for £1,000. The 
surplus of £15,930 goes to the reserve fund. Up to March 31, 1904, 
the amount standing t» the credit of the depreciation and renewa's 
fand was £28,056, but with the addition of the above sum the total 
will reach £43,986. The question of 4d. fares was again raised in the 
debate, bnt there is no indication of a reduction being effected at 
present. Doubtless the exhibition and the fine weather contributed to 
the satisfactory results obtained last year, but, judging by general 
appearance s, there should be little, if any, falling off this year if the 
weather be favourable. For May the receipts were some £2,000 leas 
than for the corresponding pericd of last year, when, it must be 
remembered, there was the substantial benefit of the Whitsuntide 
holidays. With this advantage in hand the difference may be cleared 
off during the present month. 


LIGHTING AND GENERAL. 


Aberdeen.—The output at the electricity weiks during April 
amounted t» 350, 726 Board of Trade units. 

Harrogate.—All.round reductions are being made in the price of 
current for private lighting and power purposes. 

Barrow.—The Oorporation electrical works made a profit last year 
equal to a Id. rate, or 74 per cent. interest on the capital. 

Dudley.—The Town Oouncil have agreed to the re-engagement fcr 
a further six months of Mr. R. Wilson, their electrical expert. 

Hanwell.— The amended agreement with the Uxbridge and D'strict 
Electric Light Company hss teen approved by the District Council. 

Brynmawr.—An electric lighting installation, which could be laid 
down for the whole district at a total cost of atout £8,000, is under 
consideration. 

Ripon.—Circulara are being issued with a view of finding out 
whether the leading citizens are in favour of the introduction of 
electric light. 

Bridgetewn (Somerset). —It is said that this hamlet is the smallest 
centre in England to have an electric installation. It is thought that 
all the cottagers will take the light. 

London Electrio Power Supply Bill.—The Administrative County 
of London and District Electric Power Bill was read a third time, and 
passed, in the House of Lords on Tuesday. 

Calcutta Electric Supply Co.—The number of units delivered to 
consumers during the four weeks ending April 28 is reported a: 
301,369, compared with 289,653 in the corresponding four weeks of 
the preceding year. 

Bradford.—The Town Oouncil intend to apply for sanction to borrow 
£60,000 for the purpcss of carrying out certain extensions to mains in 
order to enable the department to meet the constantly increasing 
demand for current. 

New Iesues.—The Sir Hiram Maxim Electrical Company, Limited, 
are issning 15 000 6 per cent. preference shares, and the Newcastle 
and District Electric Lighting Company £150,000 of 44 per cent. 
mortgage debenture stock. 

Brighton.—On Tuesday the mayor received the delegates of the 
Postal and Telegraph Benevolent Society at the Royal Pavilion. They 
were entertained by the Dake of Norfolk, formerly postmaster-general, 
at Arundel on Wednesday. 

Middlesbrough, —Mr. Taylor's last report shows that the estimated 
profit for last month, exclusive of interest and redemption, was £461, 


and the number of lights at present connected was 77,000, whilst there 
were new applications for 420. 

Metropolitan Electric Tramways Bill.—This Bill, conferring 
powers on the company compulsorily to acquire land in the county of 
Middlesex and to widen and alter roads for the purpose of the under- 
taking, has been reported for third reading. 


London County Counoil.—On Tuesday it was agreed to lend the 
Poplar Borough Oouncil £3,660 for electric light installation and 
meters. A large number of notices nnder Electric Lighting Acts and 
orders of intention to lay mains were agreed to. 


Cheltenham, —The lost monthly report of the electrical engineer 
shows that there were 817 customers, with tbe equivalent of about 
54 640 8-c. p. lamps, connected to the private supply mains, the oorre. 
sponding figures for 1904 being 763 and 48,890 respeotively. 


Ashton.—The Guardians at their last meeting discussed a recom. 
mendation t» apply for power to borrow £5.000 for electrical purposes 
at the new hospitals and the wiring of the old workhouse. The voting 
was sgainst the propcsal, but notice to rescind hss been given. 


Agency.—Messrs, R. J. Nicholson and Oo., 26, Oannon-street, 
Manches ter, have been appointed sole agents in Manchester and district 
for Messrs. Joseph Richmond and Oo.'s lifts and cranes. Messrs. 
Nicholson and Co. will furnish full prices and particulars on receipt of 
enquiries. 

Rand Central Electric Works.—The result for May is reported 
as follows: ''Kilowatt-hours generated 972,000, yielding a gross 
revenue of £9,000.” For the corcesponding period of last year the 
result was kilowatt-hours generated 968,000, yielding a grcss revenue 
of £8,500. 

Wrexham.—The borough electrical engineer's last report shows 
that 14,466 units were used for tramways in April, 1905, and 
29 062 units for lighting, eto. The total consumption amounted to 
43 518 units, compared with 34,138 in April, 1904. Two new oon - 
Times were connected. The total number of consumers is at present 
179. 


Burton - upon -Trent.—Sanstion has been received for loans 
amounting to £5.611 to defray excess expenditure on works for which 
loans have previously sanctioned, £4,000 for the extension of mains, 
eto., and £500 for the provision of a ICO. kw. continuous-ourrent 
tramway generator, regarding which an enquiry was recently held by 
the Board of Trade inspector. 

Electricity Supply Company for Spaiu.—The second drawing 
for repaymeut of 77 6 par cent, first mortgage debentures and 43 7 per 
cent. ''B” mortgage debentures has jast been made, These bonds will 
be paid off st £160, with interest t» date added, at the office of the 
company, Oollege-hill-chambers, Oollege-hil), London, E. O., on June 50, 
1905, from which date intrest will cess». 

Catalogue.—We have received from Mesera. Matthews and Yates, 
Limited, Cyclone Works, Swinton, Manchester (London, 84, Gray’s- 
inn-road, W. O.), a reduced price-list of their well-known cyclone air- 
propellers for ventilating, cooling, and drying purposee. We are 
informed that the reduction is due to up-to-date plant installed owing 
to the increasing demand for their appliances. 

Portamouth.— On Tuts jay Portsmouth was pract cally out off from 
telegraphic communication with the outside world for s»me hours, 
owing to the heavy rainfall of Monday, which flooded various parts of 
the town, including the underground channel in which the telegraph 
wires are carried from the railway to the post offic. The telephone 
trunk lines were used for telegraphic purp:s:s. 

Lincoln.—At Tuesday's meeting of the City Council Mr. O. Pratt 
said the electricity works reflected credit on the management. The 
profits had steadily increased from £235,493 last year to £3,928 in this, 
an increase of £403. The deficiency, which stood at £907 last year, 
was practically wiped out. The contractors were pushing forward as 

uickly as possible, and they hoped to start the tramway soon after 
hitsantide. 

Ossett.—The Town Oouncil last week dis zussed a proposal that the 
standing orders be suspended to enable the Council to reconsider their 
decision in regard to the electricity undertaking, and that the resolu- 
tion passed at the meeting of the General Parposes Oommittee on 
April 4, relating to the propcsed electric lighting station, and con. 
firmed at the Council meeting on April 10, be rescinded. The attempt 
to reopen the question failed by one vote. 

Bath.—An enquiry hss been held into the Oorporation's application 
for sanction to a loan of £19,000 for electric lighting purpcsse. The 
application of the National Telephone Company for perm ssion to 
extend the system of underground mains in the city has been referred to 
the Sub-Surveying Committee jointly with the Electric Lighting Works 
Sub-Oommittee, the town clerk and surveyor being sskcd meanwhile to 
confer and draw up a draft agreement with the company. 

Eastbourne.—A resent report shows that in the 5j years of its 
existence the electric works have produced a profit ot £14,000, of 
which £4,000 hes been paid to the depreciation fund and £760 to the 
relief of the rates. The accumulated surplus was £9 412 and the 
profits for the year £2 725, of which £2,000 is to be devoted to 
depreciation fund and £725 to the relief of the rates. The committee 
have decided to reduce the charge from 6d. to 54d. per unit, That 
will mean a reduction of income of £1,450 per annum. 

Stock Exchange.—The Stock Exchange Oommittee have ordered 
the British Westinghouse Electric Manufacturing Company's further 
is-ue of £400,000 4 per cent. mortgage debenture stock to be quoted 
in the official list. Applications have been made to the commi: tee to 
allow the following ssourities to be quoted in the official li-t: the 
Adelaide Electric Supply Company's 10,000 6 per cent. cumulative 
preference shares of £5 each, £3 paid: and the Eastern Extension, 
Australasia, and China Telegraph Company's further issue of 
£150,000 4 per cent, mortgage debenture atock (perpetual), 
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Whitby.—The report of the Lighting Sub-Oommittee on the work- 
ing of the electricity department for the year ending March 31. 1905, 
shows a profit of £307, against which had to be paid £1,702 for 
principal and interest, leavirg £1 395 to be met from the rater. This 
sum a year ago was £1.673. The number of lamys connected in 
equivalents of 8 c.p. was 9,124, as egeinst 6,175 last year— an inorease 
of 2 949. Of the 9,124 iampe, 7,768 were private and 1.556 public. 
During the year the price to private consumers was reduced frém 6d. 
to 44d. (net) per unit. The number of uuits sold had increased in the 
12 months from 85,961 to 125,779. 


Stookton-on-Tees. — Gas continues to maintain itself as en 
illuminant ageinst electricity at Stockton-on-Tees, and the Gas 
Committee of the Corporation has just completed the installation cf 
new mechanical charging and discharging apparatus, which, with a ranga 
of new workshops, has cost the town £9 000. All the new machinery is 
actuated by electricity, and supersedes hand charging. etc. The capacity 
of the Stockton gasworks is now «qual to 500 million oubic feet per 
annum. and the Corporation expeots to make still larger profits than 
the £7,000 per year, which on last year's traling was available for 
3 the rates, although consumers are charged only 33. per 1,000 
eet. 


Bo’ness.—A special meeting of the Town Oonncil was held Jest 
week for the purpcsa of meeting Mr. W. B. Oownis, general mavager 
and ssoretary of the electric company, and Mr. Monkhouse, cor sulting 
engineer, t» dis uss variors mattas conne: t d witb the electric lighting 
„heme. The burgh aurveyor s 1bmitt d a report on the proposed lighting 
scheme for the burgh. Mr. Monkhonee «iid be approved of the s:heme 
as proposad by Mr. Lawrie. After dix:css'on it wes agreed that before 
the scheme be adopted and extensions laij, the Council extend their 
borrowing powers. or, alternatively, that only ss much of the work as 
could be done with the money in hand be carried out, so ss t» save 
further borrowing for the scheme. 


Lancaster.—It has been arranged that in consideration of a credit 
of £520 the Electricity Committee waive all claims for penait'es and 
damages agairst the Westinghouse Company in connect'on with their 
cor t act for the supply of genersting station equipment and switch. 
board, and to accept an equivalent amount of electrical appiratus 
manufactared by the company in lieu of the £500 in cssh. Further. 
that the final balances dae to the Westinghouse Company under their 
contracts with the Oorporation be paid, exclading a sum of £500 t» be 
retained by the Oorporstion pending the supply of the electrical 
apparatus above referred to. In connection with the new town hall 
scheme, certain oabl. s are to be removed, «t»., at a coet of £517, 


Darlington.—The electricity department of the Corporation has 
been succeseful since the commencement, and the statement of accounts 
for the year ending March 31 last shows a profit, after payment of 
interest and depreciation, of £1,449, equal to about one-half the loss 
on the year’s working of the municipal light railways. The con- 
sumption of electricity in the borough is increasing satisfactorily. and 
it is g adopted for motive power purposes. From the end of the 
present month the Corporation of Darlington has decided that the 
charge for electricity sball be 4d. per unit up to 20,000 unite, and 
331. per unit for all above 20,000 unite. For power purposes the 
charge will be reduced to ljd. for the first 500 units supplied per 
qué and 14d. for all over that amount supplied during the same 
period. 

London Gazette.—A receiving order hes been made out on debtor's 
petition in the estate of F. Shaw, electrical contractor, 258, Hessle- 
rosd, Kingeton-apon-Hull, The partuership between Arthur Ronald 
Holmes and Oharles Walter Ssott Nicholson, carrying on business ss 
accumulator mapufacturers and electrical engineers at 231, Liverpool- 
road, Islington, N., under the style of G. R. Holmes and Oo. has 
been dissolved by mutual consent. The partnership between Robert 
Gray Linscott and Guy Olement Hurrell, carryiag on business as 
` electrical engineers at 14s, Aston-street, Birmingham, under the style 
of the Cable Accessories Oompany, has been dissolved by mutual 
consent, A receiving order has been made out on creditors’ petition 
in the estat: of Alex. Gavan Inrig, electrical engineer, 16, Bruce-grove, 
Tottenham, Middlesex. A winding. up order has been made out in the 
estate of the Garcin Renault Electric Oars and Aocumulators, Limited, 
Denman street, London. 

Hammersmith.—At the lasb meetipg of the Guardians the Build - 
ing Commit ee reported thst they had had an interview with Mr. J. 
Enright (of Messrs. J. and J. S. Enright, electrical engineers) who 
had informed their committee that the firms whose tenders for the 
tranef yrming apparatus and eclectic wiring were provisionally accepted 
at the Jesh meeting desired to withdraw such tenders, and therefore 
under the circumstances the committee recommended the acceptance 
of the tender received from Mesers W. J. Fryer aud Oo., of the 
Bravington Works, Bravington-road, Paddington, W., in the follow- 
ing sums—namely: Seotion 1. electric wiring, £4,680; Section 2, 
transforming appꝛratus, £1,061—total, £5,641. The committee 
further recommended that Mess s. Wstson, Sons, and Room, solicitors, 
be instructed to prepare the contract to be entered into with Mess s. 
Fryer providing for the carrying out of the work. After dissussion it 
wes agreed that instructions be given to the engineer to repoit in 
writing in the matter in which th«s» people had not complied with 
the specification s. 


Bath. — An enquiry was held on Tuesday into the application of the 
Oouncil for p»wer to borrow £19,000 for electric light purposes, Of 
this, £9,000 is for excesses of expenditure over estimates in respect of 
works carried out, which were discussed in the Council some months 
ago, the principal items being £1,368 excess on the building of engine 
and boiler house and river-wall ; £2,166 on boiler. chimney, and steel 
flue ; £830 for main switchboard extension; £1,979 on sub-station 
switchgear ; £1,815 on high and low-tension feeders and roadwork, 
etc.; £802 on extensions to low-tension distributors; and £700 on 
engineer's fees aud coptingencies ; 27,000 is for the provision of more 


plant and the execution of additional works at the station, including 
£160 for boiler-house plant; £540 for water-softening plant; £250 for 
tranafer of distributors ; £4,195 for a storage battery scheme ; £2,945 
for generating plant ; £3.000 for extensions to mains and new services ; 
£480 for increase of size in motor-alternator; £176 for new connection 
at the Gravel-walk sub-station ; £325 for Minvers-street power main; 
and £3 000 for extension of mains. 

Warrington.—The repoit of Mr. F. V. Mathiss, borough electrical 
and tramways engineer, on the working of the electric supply under- 
tiking duriog the year ending March 31 shows that a reduction in 
chargs for cu-rent to the extent of £625 hes been made to the t:an- 
wats ss compared with last year. There is als) & decrease equivalent 
to 20:95 per cent. in public lighting, and the contribution to interest 
and sink ing fund chargis has been inoresssd by £540 in excess of lest 
year, The grcss revenue amount: to E12. 580, working expense take 
£6 075 leaving a balance of £6,605. Oat of this hrs been pid : 
ir t nest on capiti, £2,461 ; sinking fand, £3,276 ; rats income tv. 
eta. £224; leaving net profit on year’s working of £1,535, as ageipst 
£128 for the previots year. During the year the equivalent of 8,545 
8 C. p. lamps hes been added to the maius, The tot«l revenue from 
private ligbting and power is £12,070 repres ntiog 1,482,456 anits — 
288 261 units for lighting aad 1,194,195 for power—being an inoress: 
of £1.81 and 283,455 units over lsst year, the aversge yield being 
1:954d. per unit, which is a low figure, and compares very favourably 
with cther towns. The cost of production shows a material reduction 
per unit ss compared with last year. 

Capo Telephones.— The introduction of the telephone system into 
the Ospe Colony has, according to the British South African Erport 
Gazette, proved, as elsewhere, no inadvisable step from the point of 
view of a profit-earning concern, and hence Sir Lewis Michell was able 
to affirm its flourishing condition on a recent ozcasion in the Os 
Parliament. In a year of reputed depression it has shown a net prolit 
of £765 on its workirg, and thus jastifies those pressing extensions 
and improvements which Sir Somerset French, the Ospe Postmaster- 
General, deems necessary. His programme contemplates s total 
expenditure of £187,876 on new lines and exchanges, of which 
£55,452 stands for unexpended capital already sanctioned, and indents 
for new machinery end material have, as a matter of fact, long since 
been framed, In view of the certain returns which this outlay must 
give, the Cape Parliament should have no hesitation in granting the 
funds, and, at the worst, the postponement of & grant cannot be 
deferred immediately. It is worthy of note that the dearth of workmen 
skilled in laying pipes and cables in the Oape Colony is such that exten- 
sion works of the department have been greatly retarded. Moreover, 
the invocation of the assistance of the Agent-General in London had 
proved unavailirg to find a remedy. 

Cbatham.— E irly on Saturday last the electric lighting works of 
the Kent Electric Power Company at Ohatham were destroyed by fire. 
From the information received we gether that the whole of the dynamr s 
and engines have been completely destroyed, and that only one or two 
of the boilers are likely to be of fu:ther ssrvice, The inconvenience 
caused by the fire is cors‘derable, owing to a large number of bos'ncss 
hors s being dependent upon electric lighting. e understand, how- 
ever, that arrangements have been made to continue the supply from 
the Corporation of Gillingham. It seeme that the origin of the fire wss 
nct electrical, but it is thought to have been due to the carelezs nets 
of a workman who was making some structural alterations to the 
building. Immediate steps were taken for the purpose of restoring 
the supply, and after various methods had been discussed the plan 
of takiog a supply of current from the Gillingham Corporation, which 
wae offered to the company, seemed to be the most feasible. The chief 
difficulty apparently in the way of doing this was the provision and laying 
of a bigh-tension main over 1,000 yards long across the ground known 
as the Obatham lines.” To do this it was necessary to obtain the 
consent of the War Office, and, of course, also at the same time to 
complete a bargain with the Gillingham Corporation as te the terms 
upon which the current would be provided. We are glad to be able 
to say that both these negotiations have been carried through succese- 
fully, and that in all probability the current will be again available 
for the public immediately after the holidays, and we think that the 
officials of the War Office, the Gillingham Oorporation, and the Kent 
Power Company are to be congratulated upon the rapidity with which 
these negotiatione have been completed. In regard to the permanent 
supply, we are atked to state that the Kent Electric Power Oompany 
ant eipite that their new power station at Frindsbury will be in a 
position to eupply energy before the end of the present year. 


Blackburn.—Mr, P. P. Wheelwright, borough electrical engineer, 
in his report (shortly noted last week) saya that the effect of the reduc- 
tion in the charges was clearly demonstrated by the fact that, although 
nearly a quarter of a million more units had been sold during the year 
the net revenue wss £300 lets than that of the previous year. The 
expenditure had been reduced £200 notwithetinding this inores s ad 
output, whilst the capital charges exceeded those of last year by 
£1,270. The number of units sd during the year for all purpcs s 
had increased from 2,895 181 to 3, 139,215, the works ocst of which 
had been reduced to ‘63d, per unit sold, a figure comparing mst 
favourably with the resul's obtained by other towns having similar 
undertakings. The toti] number of consumers taking supply from 
the mairs was 1,110. being an increase on las: year of 12), aggregating 
in 8 c.p. lamps 17.184, and the total number up to date connected to 
the maits to 106 358, exclusive of tramways demand. Daring ths 
year 80 motors, totalling 380 b. h. p., hed been conntcted to the supply 
mairs—of these 57 motors, or 275 b.h.p., having been supplied and 
fixed by the department, the remainder being the property of the 
consumers, At the present time there were 140 motors on loan, and 
maintained by the works staff of an aggregite horae-power of about 
600. The tots] number of motors in use up to March 25 was 260, of 
a total capacity of 1,150 b. h. p., which provides a day load for the 
station plant apd tends to economical production of current. Mr. 
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Wheelwright considers that during the present year the motor 

business will be rapidly increased, owing to the better trade condi- 

| 1 with the very low charges which came into operation 
y. 


Islington. — The Lighting Committee of the Borough Ooundil 
presen ted the following report at the meeting on Friday: Re ferring 
to the report which was presented to, and which wss adopted by, 
the Council op April 14 last, recommending, inter alia, the purches: 
of six mechanical stokers, satisfactory tests have been made at the 
electric lighting station with the mechanical stoker of the chain.grate 
type manufactured by Messrs, Babcock and Wilcox, and we are of 
opinion that in view of the economy that will be effected by their ts», 
it is desirable that at least three sets of these stokers should be put 
into operation ts soon as possible We therefore recommend that 
three sets of chain-grate mechanical stokers, cost/ng £900, be at once 
ordered from Messrs, Babcock and Wilcox, subject to their agreeing that 
the Oouncil shall not be liable for any psyment therefor until the 
sanction to the loan has been received from the London County Council.” 
In the course of the dis :vssion Alderman Mills said that the use of 
thess stokers would mean a reduction of the coal bill by one-half, The 
report wes agreed to, At the same meeting the Lightir g Committee 
stated as follows: '' We have receivel a report from tne electrical 
engineer to the effect that Mess W. R. shaw and Oo., with 
whom the Council on Aug. 5, 1904, upon our recommendat'on, 
entered into a contract for the hire of 40 12-ton coal wagor s, at £7. 
12s, 6d. per wagon per annum, for a period of five years, have gone 
into liquidation, and that the agent for the tiustscs of the debenture 
holders has sagg sted thet the contract should be travsferr«d to the 
British Wagon Company, of Rotherham. We understand that the 
latter firm are willing to undertake the contract, bub that they ot ject 
to the Oouncil retaining the option to determine the agreement at the 
end of one year upon payment of an additional £1. 12s. 6d. per wagon. 
We recommend: (a) that the Council do approve of the transfer from 
Mes s, W. R. Rershaw and Oo. to the British Wagon Company cf 
the contract for the hire of coal wagons as above mentioncd ; (5) that 
the Oouncil’s option to determine the agreement at the end of one 
year be eliminated from the contract.” The recommendations were 


Finchley.—An enquiry is to be held into the propcsəd loan of 
£2,500 for electricity works. The ele trical engineer hes been artho- 
ris:d to proceed with such preliminary work £s s neo ss wry for suppo t- 
ing the new feed tank, removal of um] s ts original pump-hot s*, and 
the preparation of fcundatiors for No. 5 boiler, together with the 
requ's te pipe alterations, all of which will be carried out by his own 
staff ss before. The electrical engineer’s annual report giv«s the 
1 paiticulais: “Oa April 1, 1604, the plant included in the 
original loan (£35 600) was pra tically all ir stalled, with the exception 
of a few minor det nls, and with the excep tion of a ceitiin balance of 
catls included in the contract which had nct been laid. At that time 
ther» was a cor siderable falling cff in the applications for current, and 
the p rogriss of the unde: taking appeared somewhat doubtful, In view 
of th's I irs itote a system of canvassing, whereby all builders and 
others were called npon at short interva!s, and every induoemer t within 
my authority w.s cffered them t» wire their hovs:s. I am pleas ad to 
say that the cffect of this was immedistely feit, and applications have 
been coming in during the whole of the 12 montts st a nearly nniform 
rate of 255 8 c.p. lamps per week, with the rvsalt that at the end of 
May it wis apparer t further plant would be required for the follow- 
ing wintsr’s load and I pres ted you my estimate for first 
extensors of £15,000. Ths smount wes sutsequently incresssd 

the Council to £17,000. The Lcesl Government Board dis. 
allowed £400 for spare armature, leaving an amount cf £16,600. 
These extersiors were put in hand forthwith, and some considerable 
trouble was caused owing to the short date for delivery; bnt plant 
which was absolutely essential was erect»d in October, and although 
many of the details are not yet finally completed, the whole of the 
machinery was erected and used during the last winter. Applications 
stil continued t» come in at a uniform rate, and in February last it 
became evident that further ext»nsions would be required to meet next 
winter's load. I therefore repoit:id t» you and submitted a farther 
estima ts for extensions No. 2 of £23,500. At the end of the year 
(Maroh, 1905) I made a thorough inspection of various plant, and 
have pleasure in reporting that all was in a satisfactory condition on 
that date. Daring the 12 months there have been no serious break- 
downe, On two occasiors the supply was intertupt:d for a few 
minutes—in one case owing to a fault on a corsamer's prem‘s3s, and 
in the cther case owing to a cart having been driven over a soft fo t- 
path and cat s:d derangement to a joi t box on the cable, During the 
ear s.veral cor samers dis»ontinued reoeivin supply owing either to 
uptcy or to their leaving the neighbourhood ; in most ii st inet s 
the prem:s s have been re-let, and the corsumers regained. For com- 
m son with figuris of other unde: t kin gs published from time to time, 
have plessare in placing the following statistics before you: unit 
nerated, 296,400; units sold—consumere, 152,179; sold—public 
ighting, 105,000 ; used on works and battery, 26,300 ; maine lors and 
unaccounted for, 12,921.” 


Rochdale.—The annual report of the Oorporation Electricity Com- 
mittee shows that during the year ended March 31 there was an 
additional number of consumers approximately the ssme as during the 
previots years, though the number of equivalent 8-c.p. lamps oon- 
nected did not show s> large an increase, the new corsamels during 
the last year being mostly shops and private hous.s. We quote from the 
report ss follows: ''The increase in the maximum load has been in 
almost direct proportion to the number of consumers, but the units 
sold have very considerably increased per equivalent 8-0. p. connected, 
thus giving a better load factor on the generating plant. The iacrease 
in the consumers with fewer numbers of lamps or small motors is 
having a beneficial eilect, and has a tendency to minimise the trouble 
caused by the consumera with a large number of lights who only rarely 


828 


use the whole of them for any length of time. The year has seen an 
increase also in the number of units supplied to the tramways depart- 
ment, but the inoress»in the maximum load has been very oor siderable 
and hes cotinterbalanced the gain, the load factor for the year showing 
no material increase, This, of cou's», is due to the new sections 
having only run for a portion of the year, and should be somewhat 
rectified daring 1905 6, but as Littleborough will not be fully workir g 
the whole year much the sime will occur ther, thcugh it is hoped in a 
lesser degree. The suggestion having often been made that this com- 
mittee was short of power for the tramways, it is interesting to note 
that the estimate of 27 cars, which it was stated the existing plant 
cou!d sup ply, has been fulfilled. The prices charged for the supply of 
electricity have remained as before, but the increased number of units 
sold for tramway purposes have reduced the average price obtained 
for all units told from 2°096d. last year to 1°98d. for 1904-5. The 
interest and sinking fand charges have increased this 365 5 ard there 
will be & considerable addition to them for the year 1905 6, owing to 
the extensions of plant carried out during the financial year, for which 
the fist payments have not yet become due. As mentioned in the 
report for 1905-4, the Oouncil, at its meeting on May 6, 1904, 
passed a resolution to extend the present plant at Dane- 
street, Estimates were then obtained, and application was made 
to the Local Government Board on Jane 3, 1904, for powers 
to borrow £42,405 fcr electricity tupply purposes. On Jan. 18 of 
this year an erquiry was held by Mr. H. Ross. Hooper, one of the 
Lccal Government Board inspectors, and the Oorporetion awaits the 
sinction of the application. As, however, it was escential to make 
use of the light de ya for getting on with the works, the following 
portions have been commenced and are either completed or nearing 
completion. The acoumulators have been moved and re-erected, the 
room thus set at liberty being converted into a switch.room and the 
lighting and traction switchboards removed thereto. A three-phase 
switchboard is also in course of erection. The main «ngine-room 
building has been practically doubled in length, and already three out 
of five steam sets it js capable of holding have been installed, cs also 
has one motor-alternator. The steam, exhaust, and condensing. wa ter 
pipes are almost completed, and the condensers for the new sets have 
been erected. Oontiderable alterations and extersions cf the cable 
work iu the generating station have been necessitated, and the msjor 
portion is complete.” 

Sheffield.—The Oorporation Electric Light Committee on Tat say 
approved the statement of accounts of the ele tric cupply department 
for the year ended March 25 pris:nted by Mr. 8. Fedden, the 
general manager and engineer, The engineer draws stt:ntion to the 
report dated O.t 22, 1901, which was pres mt d t» the Finance Oon- 
saltative Committe, in which he estimated that a deficiency of £2,860 
wculd be shown on tke year's working when the gress 1evenue 
amounted to £60,C00. Mr. Fedden says: Our progress, however, 
hes not been so rapid «s I anticipated, owing chicfly to trade depres. 
sop, which has retarded the growth cf our brs ness, particularly in 
the supply of electricity for power purposes, and als) owing to the 
much higher average of bright weether during the past two or three 
yeais, as shown on the 'Prcgriss Obart which I am submitting to 
you. For the year ending March 25 last, with a turnover, from all 
scurces, of £69,596. 3s. 51., the accounts show a loss of only £650. 
91, 7d. after meeting all charges, a r«salt considerably more than 
29, COO better than was anticipated. This is due chit fly to the great 
reduction in the works costs consequent upon the use of our new plant 
at Neepsend, which, although only in regular service during five 
months of the lit year, hss enabled us to produce and sell 4,546,141 
unt: with an expenditure cf £16,270 for fuel, wages, material, 
management, «t», against 2,980,049 units, with an expenditure 
of £17,954 in 1904, a reduction of 17°30 per cent. in the cost 
of each unit sold. Although I am unable to look forward to 
making any considerable surplus in the current year, I have no 
hesitation in predicting that in & comparatively short time a satiafac- 
tory and oontinuously increasing profit will be earned, and I wculd 
respectfully suggest that in order to hasten the financial tuocess of 
this department it is important that we should be entrusted with the 
lighting of every municipally-contrel'ed building, and a's) the prin- 
cipal thoroughfares of the city. Ib will be seen from the accounts that 
the capital expenditure to March 25, 1904, amounts to £740,943. 
3s, 8d., ard that the expenditure for the year has been £63,684. 
28. 3d., a total expenditure to March 25, 1905, of £804.527. 5s. 11d. 
The interest and sinking fand to be provided for out of rcvenue for 
the 12 months amounts to £43,056. le. 2d., the total income received 
from all :»urces amounts to £59,396. 3s. 5d., and the total cost of 
generation, distribution, rates, taxes, and mansgement amounts to 
£16,990. 11s. 10d., leaving a gross revenue of £42,405. 11s. 7d. The 
interest on mortgages, stock, and bank charges amounts to £26,317. 
12s, Id., and the sixth irstslment set aside out of revenue for the 
extinction of loan indebtedness to £16,758. 83. 11d.—total, £43,056, 
Is. 2d. ; from which must bededucted the gross revenue, £42,405. 11s. 7d. ; 
leaving a deficit, after covering all charges, of £650. €s. 7d. The 
accumulated surplus to March 25, 1904, wes £21,002. 6s. 9d., from 
which must te deducted the deficit at March 25, 1905, £650. 93. 7d., 
leaving a tctal available surplus of £20,361. 17s. 2d. A detailed 
revenue account is appended, also detailed capital account, sinking 
fund account, and balance sheet. A disgram ehows that the number 
of 8.0. p. lampe irstilled, or their equivalent, has increased from 
215,000 in Apri!, 1903, to 540,000 in March, 1905, and the Dacember 
maximum number alight at one time has increased from 115,000 in 


December, 1903, to over 130,000 in December, 1904. The total 
revenue of the undeitaking in the successive yeais of Corporation 
management hes been ts follows: 1898, £19, ; 1899 (15 months), 


£23,242; 1900-1 (12 monthe), £41,390; 1902, £39,831; 1903 
241,201; 1904, £67,100 ; 1905, £59,396. The number cf units sold 
in the corresponding years respectively has been 978,088, 1,293,900 
2,581,708, 2,487,584, 2 919.722, 5,980,049, and 4,546,141. As pointed 
out in Mr. Fedden's report, the working expenses for the past year 
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show for the first time a reduction coinciding with an actual increase 
of units sold—viz , from £17,234 for 3,980,049 units sold in 1904 to 
£16,270 for 4,546,141 unite sold in 1905. 


PROVISIONAL PATENTS, 1905. 


May 27. 

Accumulative mercurial gravitation safety valves for 
hot-water installation boilers, and engine, boiler, 
steam, or other pressure indicators. Charles Mackint sh, 
36, Gower-place, Gower-atreet, London. (Oomplete specifi- 


cation.) 
MAx 29. 


Improvements in carbon-holders for arc lamps. Sieme! s 
Bros, and Oo., Lim‘t:d, Queen Anne's chambers, Broadway, 
Westminst or, Lordon. (Siemens -Schucke: twerke, G. m. b. H 
Germany.) (Complete specification.) 

Improvements in or relating to dynamo -electrio 
machines. Frederick Eimund Berry, 46, Lincolu’s-inn- 
fields, London. 


11119. 


11169. 


11233. 


May 30. 

Improvements in electric arc lamps. The British 
Thomson-Houston Company, Limited, 85, Cannon-street, 
London, (The General Electric Company, United States.) 

Improvements in electric cables. Alfred Whalley and 
E-ne3st Arthur Bayles, Ashville, Helsby, near Warrington, 
Chester. 

Telephone exchange systems. Francis William Danbar, 
65, Ohancery-lane, London. (Complete specification.) 

11300. Improved manufacture of copper sulphide for thermo- 
electric couplos, Compagnie Thermo-E'ect'ique (Sys ene 
Hermite) Soc. Anon., Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Date applied for under 
Patents Aot, 1901, April 27, 1905, being date of application 
in France. (Oomplets specification. ) 

11301. Improvements in sulphide of copper thermo-electric 
generators. Oompagnie Thermo - Electrique (Sys:éne 
Hermit:) Soo. Anon., Birkbeck Bank-chambers Southampton- 
buildings, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, May 3, 1905, being date of application 

. in France.) (Oomplete specification. ) 

Improvements in trolley wheels for electric traction. 
James Alexander Kidd, 23, Southampton-bvildings, Ohan- 
cery-lane, Lordon. 

Improved means applicable for use iu testing lightning 
conductors. Arthur Annesley Voyssy, Clun House, Sarrey- 
street, London. 

11336. Improvements in telephones. John Eliward Kingsbury, 
24, Southsmpton-buildiogs, Ohancery-laue. London. (The 
Wistern Electric Company, Unite ! States.) (Oomplete 
epesification. ) 

11337. Improvements in telephones. John E lward Kingsbury, 
24, Southampton-buildings, Chaucery-lene, Lor don. (The 

Western Elet:ie Company, United States.) — (Oomplete 
specification. ) 

Improvements in and relating to insulators for elec- 
tric conductors. Robert Norman Redmayne, 70, Ohan- 
oery-lane, London. 

A process for regenerating electric accumulators. 
Carl Luckow, 18, Sovthampton-buildingis, Ohancery-lane, 
London. (Complete specification ) 

May 51. 


Improvements in electric heating apparatus. Gustiv 
Teuter, 25, Mittelatr., Berlio, Germany. (Complete speci- 
fication.) 


Improvements in apparatus for measuring electrical 
resistances, Evershed end Vignoles, T/m't3d, and Sydney 
Ever she d, 1, Queen Victoria-street, London. 

11440. Improvements in connection with single-phase alter- 
nate-current electrical motors provided with oom. 
mutators The E ekt iz its Ak t.-Ges vormals W. Leh meyer 
und Oo., 47, Lincoln's inn-flelds, London. (Date applied for 
under Patents Act, 1901, July 11, 1904, being date of 
application in Germany.) (Complete specification.) 

A device for limiting the speed of compensated single- 
phase alternate-current motors. The ['ektrz'ii's 
Akt.-Ges. vormals W. Lahmeyer und Oo., 47, Lincoln’s-ion- 
fields, London. (Dite applied for under Patents Act, 1901, 
July 30, 1904. being date of application in Ge many.) 
(Complete specification.) 

11442. Improvements in the manufacture and production of 
coile of wire, moro especially iutended for use in 
electrical measuring instruments. Hartmann und 
Braun Akt.-Ges., 47. Lincoln’s-inn-field, London. (Date 
applied for under Pat nts Act, 1901, June 16, 1904, being 
date of application in Germany.) (Oomplete specification.) 

11454. Improvements in: means for automatioally regulating 

the load on engines or motors used for driving 

electric current generators. Helios Eleh trieität - 

Ab t engesellschaft (in liquidation), 18, Buckingham-street, 

Strand, London. (Dat; applied for under Patents Act, 1901, 

Jane 1, 1904, being date of application in Germany.) (Oom- 

plete specification, ) 


11343. 
11260, 


11290. 


113329. 


11330. 


. 11344. 


11353. 


11407. 


11415. 


11441, 


| 11463. 


11424, Improvements in apparatus for controlling electric 
currents. Augustus Nelson Frisby, 10, Ohurch-road, 
Watford. 

11460. Improvements in and relating to fusible electric out- 
outs, British Thomson-Houston Oompavy, Limited, and 
Eimund Basil Wedmore, 83, Canuon- street, London. 

Improvements iu electrical connections. William Ernest 
Burnand, 124, Oak Brook-road, Sheffiel i. 


JUNE 1. 

Improved electric cables. William Bacon, 15, Water- 

street, Liverpool. 

Improvements in electrical automatic cut-outs. E lward 

Woodrowe Cowan, West Bank, Disley, Oheshire. 

11491. A self-contained electric Dbioyole bell. John William 
Perry and John William Perry, jun., Rawreth Schoole, 
Battles Bridge, Esser. 

11494. Improvements in and relating to sealing devices for 
electricity meters. William Hamilton and Fe:rantt 
Limited, 18, Sonthampton-buildings, Ohancery-lane, London. 

11502. Improvements in dynamo-electric machines. Gilbert 

(known as Alfred) Berry, 53, Ohancery-lane, London. (Dat; 
applied for under Pat nts Act, 1901, June 2, 1904, being dst» 
of application in France.) (Complete specification.) 

Improvements in the manufacture of wire and the 

like by electro-deposition. Richard Davii Sandes, 4, 
South-street, Finsbury, London. 


JUNE 2. 

Improvements in and relating to electrical conductors 
adapted to be used for commutators of dynamo- 
electric machinos and other purposes, The British 
Thomeon-Honston Company, Limited, 83, Oannon- street, 
London. (The General Elevtric Oompany, United States.) 

Improvements in regulators for o-electric 
machinos and the like. The Britieh Thomson-Houston 
Company, Limited, 85, Oannon-street, London. (The General 
Electric Company, United States.) (Complete specification. ) 

13586, Improvements in and relating to electric motor control 
systems. The British Thomeon-Houston  Oompepy, 
Limited, 85. Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in and relating to electric motor 
control systems. The British Thomson-Houston Oompsny, 
Limited, 83, Oannon-street, London. (The General E'ectrio 
Company, United States. ) 

Improvements iu systems of overhead electrio railways. 
The British Thomson-Houston Company, Limited, 85, 
Oannon-street, London. (The General Electric Company, 
United S ates.) 

Improvements in dynamo-electric machisos. Gilbeit 
(known es Alfred) Berry, 55, Ohancery-lane, London. 

11605. Improvements relating to retransmitting and reinforcing 
telephone currents on lines also used for telegraphic 
purposes or otherwise liable to have currents of 
relatively low frequency passiog over them. John 
Eiward Ki- gabury, 2d, Southsm;ton-buildirgs, Chancery. 
Jane, Londou. (The Wistem Electric Oompsny, Unit d 
States) (Compkt: s, eifcat on.) 

116006. Improvements in telephone current retransmitting and 
reinforcing apparatus. John Eliward Kingsbury, 24, 
Southam ton-baildiogs, Chaucery-lane, Lon ion. (The 
West ern Electric Company, United States.) (Oomplete 
specification. ) 

Improvements in electric traction. John Smith Raworth, 
Norfolk House, Norfolk.street, Strand, London. 

11626. Improvements in protective device for alternating- 
current systems. The British Thomson. Houston Company, 
Limited, 83. Oannon-street, London, (Th: General Electric 
Company, United States.) 

Improvements in syatems of electric distribution by 
means of rectified alternating electrio current and 
in apparatus therefor. The British Thomeon-Houston 
Company. Limited, 83, Oannon-street, London. (The 
General Electric Compiny, United States.) 

JUNE 3, 

Improvements in the trembler blades of contact 
makers for electrically-fired internal - combustion 
engines. Andrew Arthur Donald, 24, Temple-row, Birm- 
ingham. 

Improvements in accumulator plates, Alexander 
Sshars hie ff, 55, Market-street, Manchester. 

11673, Portable electrical measuring instruments. Henri 
Bourgeois, 65, Ohancery-lane, London. (Oomplet: specifi- 
cation.) 

11685. Improvements in multiplex telegraph systems. Tuliio 
Giara, 7, Southampton baillings, Ohancery-lene, London. 
(Complete specification.) 

Improvements in dynamo-electric machines. (The 
British Thomson-Houston Compiny, Limite , 83, Cannon. 
rie * (The General Electric Company, United 

tates. 

Improvements in and relating to dynamo-eleoctrio 
machines. The British Thomson-Houston Company, 
Limited, 85, Cannon.street, London, (The General E'cotric 
Company, United States.) 


11470. 


11484. 


12525, 


11534, 


11535. 


11537. 


11538. 


11600. 


11614. 


110237. 


11635. 


11654, 


11703, 


11708, 


— — 
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11705. 


Improvements in and relating to electric aro lamps. 
The British Thomeon-Houston Oompany, Limited, 83, 
Cannon-st'eet, London. (The General Electric Company, 
United Statis.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


12365. 
12372. 


12375. 
12623. 


12801, 


OD? 


To be published June 22, 
1904, 

Telphers. Siemers Bros. and Co, Limitsd. (Olift ) 

Apparatus for transmitting and receiving telegraphic 
signals and the like. Arm:t ong and Orling. 

good clocks or time indicators and like mechanism. 

owel 

Electrio controllers. British Thomson-Houston Company, 

Limited. (General Electric Company.) 


Dynamo-electrio machines. Ssyers. 


12861. Electric contact devices or collectors for electric 


13360. 


13903. 
14058. 
14276, 
15632. 
15646, 
16108. 


16426. 
16586. 


16596. 


16601. 


16668, 


16729. 


16837. 


18020, 


26791, 


28166. 


28434, 


1384, 


1518, 
2934, 


4859, 


traction.  Brtsh Thomson-Hotston Company, Limit ad. 
(G :neral Electric Company.) 

Electrical measuring apparatus. Brits: Thomson- 
Horst on Company, Limit; d. (General Electric Company.) 

Electric insulators. A ten. 

Solutions for the electro-deposition of metals. Pol thoff. 

Single-phase electric motors. Pung. 

System of protection for parallel electrio 
Br.tsh Thomson-Houston Company, Limited. 
Electric Company.) 

Electrical fuse distribution and like boxes. Veritys, 
Limited, and Gott. 

Alternatiog-current electric motors. British Thomson 
Houston Company, Limited. (General Electric Compsny.) 

Contact breakers for induction collis, Butt and Oox. 

Point mechanism for electric tramways and the like. 
Lawrence. 


feeders. 
(General 


Supportisg devices for electric fans, Leach and 
Berg theil. 
Telephone contral-station systems, Lambert. 


Electric meters. British Thomsor.Houston Oompany, 
Limited. (General Electric Company.) 

Contact shoes for electrically - propelled vehicles. 
British Thomson-Houtton Company, Limited. (General 
Electric Company.) 

Eleotric conductors more especially intended for use 
with “ earthed pipes, or pipes for protecting elec- 
trical conductors,” Johnson. (Hartmann und Braun 
Akt.. Ges.) 

Electrical driving mechanism for machinery in 
general. Hill. 

Transformers and the lixe for use with compounded 
dynamo-celectric machines. Heylaud. (Date applied for 
under International Convention, Dec. 8, 1903.) 

System of connections for the generation of electric 
oscillations, [i chhorn. (Date applied for under Inter- 
national Oonvention, Dec. 20, 1903.) 

Electric insulating material and the process of manu- 
facturing the same, Billwiller and Karrer. 


1905. 

Vapour electric apparatus. Wood. (Date applied for 
under International Convention, Jan. 18, 1903.) 

Electric apparatus for felling trees or sawing wood. 
Wilson. (Date applied for under International Convention, 
Jan, 30, 1904.) 

Binding screws and terminals for electric conductors, 
Maunsell, Butt, and Harry W. Cox, Limited. 

Temperature compensating devices for thermo-electric 
temperature measuring iustruments. Bristol. 

Field-magnet arrangements of alternate-current elec- 
trical machines. Elektrizitäts Act.-Ges. vorm. W. 
Lahmeyer und Co. (Date applied for. under International 
Convention, April 30, 1904 ) 

Windings of field magaets of dynamo-electric machines. 
Siemens Bros, and Oo., Limited. (Siemens-Schuckertwerke 
G. m. b. H.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Apad. Last price 
Commercial and Industrial.— £ £ 
Alliance Eleccrical Oo., r cent. Cum. Pref., hae 1-70,)00 1 &-i 
Aron Electricity Meter, 95 c. Cum. Pref. Shares, 1 225 x 1 .. 7/16-17/32 
British Insulated and Helsby Cables, Ord., 1- 100,000 .... 5 — 54-6 
6 per cent. Cum. Pref. end 3 dM di 6 — 516i 
———= 44 per cent. Mortgage "Debe ntures ............ 100 . 102165 
British Thomson-Houston Co., 44 per cent 1st Mort, Deb. 
Ng, NN DE m" 100 .. 100-102 
British West. ouse Elec. and Manut., 6 per pent: Pref., 
215,001 376, 6 6% „ũ%té”! „%%% „„ „4 „0 2s asooo = 2 11/16-2 13/16 
—— 4 per cent, Mortgage Debenture Stock .. iu in 83-01 
Brush E. cal Engineering, Nos. 1-106, 1 .. 2 ` 4-3 
— Non. Cum., 6 per cent. Pre 8 . un 
— ay per cent. 1st Debenture Stock. ms D me me as 99 — 100 — 9 -95 
œ= 44 per cent, end Debenture Stock a æ = 100 . 79-82 


Name. 
£ 


€9 ^9 ME ME 0.0 0 9 0 0 9-5 9-0 ME 9$ 6 OB 1290 


Callender's Cable, Debentures ... 


ary seco € we ms as On 9 08 08 88 88 88 88 9.5 82 as eo oe 
b per cent. Pref. Re 9-9 mo 9« 99 oo mo os oo osoo —— oo oa c8 b 
Orompton and oo... WsNPS ERE EE GE 8 
— B cent, Debentureess . — 100 
— an Swan United, A" Shares, 1.99, 281111. 3 
“A” Shares, 01-017, 159 5 
— BEER. per cent. epenterss MEAE E — 100 
— 4 per cent. Deb. 8 562 6 „„ „ „„ „6 es so oo 9 100 
Electric Construction, Limited. Nos. 1 to 112,100 ...... — à 
7 per cent. Cumulative Pref. ...... . 
4 per cent. Perp. 1st Mort. Deb. ................ 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
General decurio mpan pany (18 (1000), t 6 eror Cum. Pref. 10 
r cent. 1st Mort. Deb. Stock ................ 100 
W. T. Henke ey's Telegraph Works. e e a. 6 
per cent. Eester once. JJ 8 
per cent. Debenture sss 3 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent, Debentures rere err uS: RUM 
Parker, Thos., Limited, Ordi 10 


naar as 
Telegraph Construction and TARERE 3 


Electric Lighting and Supply.— 


Bournemouth and Poole, Ordinary ..........cccecccsee — 10 
—— 44 per cent. Cum. Pref. or RO T 10 
b per cent. Cum. Second P Pref., 15, W 500 10 

per cent. Debenture Stock. Red. 3 ce 7 10 

Bromley f Pat) Electric Debent and Power Oo.. 5 

4 per cent. lst Debent ure Stock, Red.. . 10) 
Brompton and K nr — D 
—7 cent. peak PE MU E RS 8 
Decus M potrie Dni Oorp., Ordinary, Nos. 1-60, 000 M = 
* pe Company. Ltd., £10 Ord. . 1 105 


Harn oe and ED d 4 ad 80,000. Guar Deb. Stock 1 


ees@e@seeseaseseeese 


T pe 155 cent. Oum. rand, 70,001 
"T i ” 44 p.c. Cum. Pref., 1-40, 000 


La 15 a ebene Stock, Bel (Prov. Certs.).. 100 


Chelsea Electricity Suppl˖ꝝgsssssssss sao UB 
(4 per cent. Debentures ............. acest aasa L00 
Clty of London, P .. er — 10 
= per cent. Cumulative Prec Sid ss uus essa NEUE — 10 
——— D per cent. Debenture Stock .................. -. 100 
per cent. 2nd Deb. Stk. Por Certs. (all pd.) .. 100 
County c of don Electric Supply,Ordinary .......... — 10 
—— 6 cent. 770ßßꝙ0ͤ ᷣͤV 10 
A per cent. Debentures Prov. Corts. All pd. Rd. 100 
——— 44 per cent. 2nd Debentures Prov. Certs......... 100 
Bdmundsons Oe cent Gan Gorporation, Ordinary, 1-50,000.. 4 
i] per con enr First Mos Mort. Deb.................-.. . 100 
HlecteioL n. Oo. of Aust., Ld.,6 p. c. Om. Pf.,1-50, Q0 8 
Se tent . Debenture Stos k, Red 2 100 
Folkestond Kleotrio Bu S Supply, Ltd., word. Nos. 1-10,000...... 8 
per cen Deb. Stock, Red 5 10 
Havana reo peg red 1-15, 000 3 l) 
Hove Eleotrio ited, Ord.. i. 18, 000 


ting, Lim 6 
Isle of Wight Elec. Lt. and Pwr., "Ld., 44 p.c. Db. Stk. Red. 100 
Kalgoorlie Electric Power and ' Light ; Limited, 6 per 
cent. Cum. Pref., rid g T. id. rd.. 1 1650 1 
ec. x ‘per 
tebridge and | Notting Hill, 

k Rad |. cee ietaeewe docs c — 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Blectric, Ordinaau ggg ee 8 

100 
5 


6 per cent. Prein . 
4 per cent. 1st Morteage Debeuture Stock, Red... 
„ 100,001-300,C00 


b. MACC ͤ 
1 cent. Mortg Moe „ Reed. — 100 
Midland fectric Power Di Dis. »44 Dc. "lat Mort. Deb.. 100 
Newoastle-u m me Tlsetrie 5; Bup ary 6 
Nott otting Hill Recto Lighting 5b Ba 1800 ne 120 
= 0 "First Mort. Debs Nos. * 


Oxford . ary, 1-96 ana $? ji 510 
cant, Debeuture Stock 
BOTE yal Hilo 


amitnneld Marketa Blectrio Su 
cent, Debenture 

Zouth London, Ordinary ........ccccccsccscccccccesece 
South Metropolitan Electric 16 Lgbt and Power Co., Ord... 1 
7 per cent. Cum. Pref. ....................... e 
—— — 44 per cent. lst Mort. Deb. 
—— Ditto, J me fall 
di. James's and Pal 


6 9249 ao 


esae „eee 


„66 % %%% „% „% „„ „%% „% „% „ „6 „66 


6 % 6 „% „ „% „% „„ „% „6% „% „„ „„ „ 60„ 


same gas ae AULUS 


- (O6 SC ^9 90 Qu» GERD CD oD aD 


Westminster, 
— — per cent, Dum. Prei., 110, 0,101- 158.881. 
Electric Tramways.— 
Anglo Argentine; 5 per cent. Cum, Pref., 1-260,007 — — — : 


Permanent 6 por cant. Debenbure Stock 1888 '.; 100 


Auckland Elec. Trams., Ld.,5 p.c. 1st 15 Deb. St k., Red. 100 


Barcelona Tramways Limited, Ord., 1-20, 000 . 10 

5 per cent. Cum. Pref. f. Shares, 1- 10, W eens 10 

5 per cent. Deb., Red., 1-ỹo em 100 

44 per cent. Red. Deb. Stock 100 

Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 

9 per cent. Cum. Pref. 8 Shares, 1-59, 384 NEN 1 

Belfast Street Tramways, Ord., 1-25, 00 ¶ũ/᷑0 10 
Blackpool and Fiora oon S — 10 
—— Db per c:at. Cum. M ut. Nos. 1 75,000. ..-... 6 


per cent. Stk., Red., bret Gers ai pd 
British Columbia Electric Railway Oo., Ord. Def. .I 

= t ²o⅛ꝛ ð v ce 
—— § per cent. Cum. Perpetual Pref. Stock ...... < 10) 
——— 44 per cent. lst Mt. Dens., Nos. 1-6,860, of £40eaoh 40 
——— 44 per cent. Vancouver Power Deb. . . 100 
British Electric Traction 1-300,000 & 60,001-90,000° 10 

et ee ela 001-60, oo 99 6.9 ns CÓ QD a» 
— — D per cent. P S] Denenture Sick ^» - « 100 


e 
68911595911431:,01010010120!7010-510111 


„ U 


ao Last price. 


14-15 
8 


- 1 
241/155 1/16 


11 1 tirar, 


— 15/1 ý 1/16 


101-114 
5 
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Amount 
Name, Ein Last price, Name, pad, Last os 
£ 
Oldham, Asht n, and Hyde, Tramway. Ordinary = =æ- 10 12 
Buenos Ayres and Belgrano Tr m. 8 . 34-3) — — 6 per cent Ona ef role id RR id am JM ux 82-55 
— ' 4''5 por-cenv, Om. Pf., 1-40,000 b 64-53 Perth Bleo. Tramways (W. A. Jö per cent. 1 Mrb, Dob, 8k .100 = 106- 
— *B’ 6 por cent. Om, Pf.,1-87,600. — ~— 6 ~ 54-64 Potteries Electric Traction, Ordinary 20,001-40,00(.. 10 . 82 91 
Peov. Oert., all paid 6 00 % %% „„ 08 00 0.8 68 Oe „„ me ^o 1 a 108-106 44 per cent. Debenture Btock em as ua» es oma E 100 OR 101.1 
Buenos Ayres Electris Trams., Ld., A on Deb. Stk., Red. 100 . 97-99 South Lancashire Electric Traction and Power Company - 
Calcutta Tramways, Limited, 1-102,268 .................- 5 „ 81-84 — £250,000 Ordinary . 22 1l 1 
14 p3 cent. lst Deb. Stock, Red, 6 5525 „„ 66 „„ „„ „ „6666 100 a. 107-109 — £101,158 6 Der cent, Preference æ m Gm as Ge om a 1 T 1 
Oiby ot i 5 n sent: 000 deine ~ 5. 4 152 
.} par cent. 1st Mortgage Deb., 1-5, ~= 109 . -1U — 
Olo m0 Hesl Tramways and Lighting, Spercent. 1 a : Electric Railways. 91-83 
Oek 2 8 fram ways and Lighting Co. Ordinary 10 9 n 4 percent. Pret, .. 8 e JOL 
— par cea Uum, or. =. as an a ao — ao æo am an ar a Q am 11-1 — 97 ee eue c» Gu» am am as 2 mo am — am 
— - 4 parceat. Debentures . 100 — 101-102 4 p.o. Deb. Stock (Prov. Script Certa., fully paid). 100 E 
D 1541 Calved Tramways (1896), Ord., Nos. 1-60,000 m- 10 = 184-144 Otty and South London, Consolidated Ordinary a == 100 107-110 
—— | gar cent. Prof., Nos, within 1-60,000 ~. =- 10 — 15,154 4 per cent. Debenture Nor 100 = 180. 
Ia! n em» C6 am —2— ae ns me no CAD op as All e 18-19 — 99 99 99 em @ ap me me Cu) 2 mo am a — 16-118 
— ) per cen » Oum. Pref, e» «9 a QM — CU OF Coe OO uo a all 14-144 —€—M 90 5 99 0 av a MO me eo am a as Co OD 100 e 110. 
iz 11 par S hon Stock .. 5 100 ~ 108-11 oc sey nt a or conb. Fre 4 = 4 
ile 3t Caane ectric Tramwaysan tin er o. *UVi e» m am as ao as as — (9 as am amn GD em 
Q1 Peat., Nos, 80,001-00,000 . . G per os ET 4 per cent, Mortgage Debentures, Red., 1d. %. — . — 99-101 
— - į psr oend, Debenture Stock .................. 100 = 85-90 Underground Electric Railways of London, 5 per cent. d 
K. 117 n!nsber and District Lighting and Traction, Pref. 6 = — 884 Profit-Bhar 5 Notes momen — a o E 
LI Calted Teys. (1901), 6 per cent, Cum. Pref. ...... 10 -104 Waterloo and Oity, Ordinary „sæ 100 
— V psr conb. 1st Mt. Db. Stock, Red. ............ 100 . 10 Teleph 
7000000000 
etropolitan Elec. Trams. , Ld. , Defd., 1.000, 001-1, 314,016. s; . Telephone, Preferred 100 1 
— I 5 per cent. Cum. ref., 500, 001-1, 000, O00 e 1 . 1-1 { 1 Stock 94 as C 90.5 umn Ou» me „„ COD @ Ge OUO ap ap T i = 1 
— — 44 percent. Deb. Stock, R eee. 100 .. 1056-10 6 per cent. Cum. First Eren. 10 2 124-134 
Milwaukee Electric Rail and Light, 5 percent. 30-yr. Cons. —— 6 per cent. Cum. Second Fre 10 11-121 
Mort. Bonds, 1926, 1-5,500 and 7,001-8.000............ ,000.. 106-110 ——— § per cent. Nou. Cum. Third Prei... -63 
Montreal Street Rail., Sterling d per cent. (Mort.) Deb. , 101-104 — 54 per cent, Deb. Stock, Red. 22-100 . 100-108 
CO H „6 „„ „ „6 „ — * — r cent, Deb. Stock, Red... „ 105-105 
—— — Stefling 44 per cent. Deb., 1922, 601-2,000........ 100 103-105 — 3 Ber cent. oar Corti... gu Ru iX Z 105-105) 
N me OD 180 ion, 6 per cent. Cum. Pref.,1-10,000 and 1 Octoatal Telephone and Hlectelo Company = — = =~~ J 141 
, xi 90... s mn na oe as T» 2 me as æo 9 as qe 5 em à 1 — À— 6 per cent. Cum. Pref...... e*5023001095090922250€ ec 1 ee 1g-1k 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Bee py Accounts for past year. 
week decrease, pots | — 
x esce Current | | | Total * | Oar mil P YE f mile 
urrent | | obal | Passengers | Oar miles as- | Oar eo e. 
„ | 1904, | Week, | year. 1904. 1905. Ending pecelpts carried. | run. singer mile. track. 
| 8 | & | £ d. , &@ £ 
Aberdeen Corporation...... May 27 1,299 | 1,376 | — 125 — hi 19| 193 May 31 37,931 | 9,099,715 | 794,641 0˙88 13 1,970 | 614 
Ayr Corporation | 2o 329 304 i+ 25| ＋ 4 | 8 8 „ 15 14,160 3,201,586 | 336,049 (1°03 |1011| 1,770 | 6 
Barking Corporation — | — | — — — 1535 — — — — — — — — — 
Birkennead Corporation June 4 1,031 1,118 — 27 — 271 25•55 234 | March 31 56,073 | 11,327,932 1,519,701 1158 9°98) 2,3855 6˙1 
Birmingham Corporation ....| „ 3 | 516 249 | + 97 — — — — — — — — — — 
Birmingham Tramways Co. = — | — — 64 64 — = — aa E — as 
Blackburn Corporation ...... May 31 1,014 887 + 26| + 210 24 23 „ 25 43,374 7,742,692 951,484 | — | 1094 — 4'59 
Sshackpool Corporation June 1 781 1,667 | — 885 — 1,251 173 174 „ẽ 1/211,168 6,169,121 784,443 3 10:8 — — 
Blackpool- Fleetwood Trams. | „ 5 382 775 | — 335 — 1,498 16) 164 Dec. 31 52,021 | 2,258,984 600,757 | 33 12°75 | 2,001 706 
Bolton Corporation .......... l'as 44 800 | 2223.1 — 218 — 58 58 March 31 94,161 | 19,895,496 | 2,188,030 /|1'14 |10*22| 3,766 | 589 
Bournemouth Corporation....| May 31 1,033 1,025 | + 7 — 1015 104 — — = Hia om edi» 3 = 
Bradford Corporation ........ June 5 4,507 4,596 | — 88 — 77 41 ae € — ES — s "E + 
Brighton Corporation ........ NUN 181 8 + 91 h 9 74 1 1 — 10,432,508 1,051,928 100 | 10°10 — * 
Bristol Tramways Company ..| ,, 2 5,115 5,1172 |— 59 — | 914 513 Dec. 319 253,150 | 44,591,459 | 6,035,528 — — — — 
Burnley Corporation „ 3| 1.116 1,85 | + 23 — 1050 10 — ao - | — — — — on 
Burton Corporation .......... |» 8 525 345 | - 17 — 278| 8| — March 3lj 11,574 | 2,566,134 | 282,578 | 1°08 | 9:84| 1,570 | 757 
Oardiff Corporation ..........| „ 5| 1,995 2,166 | — 170 — 783 — — Ese z e — i eS. — . 
Carlisle Tramways Company. 5 202 239 55| — 409 — — Dec. 319 9,987 2,805,277 354,393 — 7°17 — = 
Central London Railway „ S| 6,615 | 6,726 — 111 + 1.9016 6 6 „ 91,562,471 | 44,953,988 | 1,292,674a | 1°87 | 64°87 | 58,229 | 55:60 
Jity & South London Railway ,, 4 | 2,521 2,839 5:8 = 3,685h 64 63 „„ 91165,003@ 19,069,519a — — — — in 
Colchester Corporation ... . May 31 198 — Š x. 7 — xa ie Ju | n 55 = — — 
Cork E. T. and L. Company .. June 1 496 939 395 4+ 451 — — „ 319 26,657 6,355,823 | 919,676 | 1°00 | 6-95 = 39 
Darwen Corporation..........| ,, E 38 253 + 9] + 41 7.25 7°23 March 319 12,341 2,360,735 254,279 1°25 |11:65| 1,707 | 9-30 
Dover Corporation .......... May 13| 188 195 ti 4 46 „ „51, 11,265 | 2,871,532 | 280,901 |09% | 963] 2,508 | = 
8 Rye ig Ry... June 2 , in à 2 = = 66h] 7 63 | Dec.3lg 6,231 588,905 107,163 | 3°88 |14:09| 952 | 7°39 
ublin U. T., electric cars. „ 2 454,127 248 2 i | 
Dublin 8. District, Electric ..| ., 2| 1,017 | 1,302 |- 285 t= V7 | 46 „ 519 154,648 — 3,429,356 | — | — | — | —AÀ 
Duadee City Tramways ...... May 31 880 831l 29 — 22 22 May 15| 35,874 9,084,522 752,814 | 0°93 |11:276| 1,630 — 
Eas5 Ham Corporation .. June 3 898 (39 — 159 | + 285 |10°77| 1075 March 31| 34,312 | 12,950,269 | 807,002 863 10˙2 — — 
Glasgow Corporation ........ „ 9| 15,766 | 16010 — 274 ^| 145 | 125 | May 31g\656,572 | 177,179,549 14,008,750 0:88 |11:25 | 5,089 b| 7-404 
Gloucester Corporation.. 1 308 — — — 5E = S a | eat — — — — 
Halifax Corporation May 17 3,042 | 2,623 | + 418 + 627 33 504 | March31| 68,283 | 16,322,054 | 1,387,885 | 10 |11:79| 2,069 | 8-77 
Huddersfield Corporation ....|. June $| 1,01 | 1,283 | + 113) + 139 | 35 35 „ 91| 65,545 | 11,899,287 | 1,632,000 |12 951 1,875 | — 
Hull Corporation, E.8........ » ,9| 2,202 | 2165 ＋ 37 — 25 19 „ 51 87,707 | 21,065,999 | 2,218,696 |1:00 | 9:49| 3,004 59 
Ilford Corporation . . April?9 546 446 | + 100 — 10r. |. — ee o] eas H — — d he — i 
Ilkeston Corporation ........ May 351 15 31 T 2 — — = = = — — = — — a 
Kirkcaldy Corporation. „ 31 219 22 — 2 — = | — 3d xs E EX ies ex d. Mx - 
Leeds Corporation........... June 5| 6,2950 | 5,850 | + 418 + 1,220 | 89 8314 » 25,280,562 | 60,739,234 | 6,215,799 | 1°10 1094 3,407 + 
Leicester Corporation ........|April?2 | 1,961 — | —_ — Z| — — xa = wip MESA eo — — 
Liverpool Corporation May 27 10,928 | 11,374 | — 845 105 105 Dec. 519 551,484 113,057,254 11,734,838 1'11 | 1073| 5,160 588 
Liverpool Overhead Railway.. June 4, 1.546 1,597 — 67| - 1.8291 657) — June 50 79,252 | 10,466,726 986,185a | 1°82 |19:30a| 5,110 — & 
London County Council ...... Ma) 27 13,675 | 15,260 | + 413| 4 18,281 46} 40 — = re ras — gc s x ĪA 
Lowestoft Corporation — — = — — — — — = — — | aen ame — 
Maidstone Corporation ...... June 1 113 — — — 2 — = = -— — sad = jon * 
Manchester Corporation „ 5 12,990 12.817 | + 145 — 1814 A: ne ak me x — a Lg 
Nelson Corporation .......... 1. 3 139 re 92 21 — | March 31 5,200 1,420,759 | 171,132 | 8:8 647, — ; 
Newcastle-on-Tyne Corptn. „ 3 5731. 3,708 |+ 73 — 45 384 „ 29/185,027 | 39,715,120 | 4,059,907 |11 | 10°04] 4,111b 
Newport (Mon.) Corporation... — — = — 15 — n S <x | Ex cani Qu — s 
@ldham Corporation ...... „ 4| 1662 | 1204 | + 458 + 4,14 549 | — = "a e» — x — = — 
Portsmouth Corporation „ 9| 1,920 | 1,94 |+ 16 — 29 29 „ $1 94,448 | 18,204,426 | 1,828,195 | 1176/1239) — 
Reading Corporation * 624 953 |— 15 — — — — = | — | oi BE - z 
Rochdale Corporation \ pril29 582 120 | + 452 + 1,811 44 43 319 5,416 925,281 127,456 | 1:58 |1027| — 7-65 
Rotherham Corporation June 1 445 | 425 ＋ 20 E^ — — „ 51 29,968 4,914,479 525,840 | 1°02 9570 2,247 | 668 
Salford Corporation „ 3 4,444) 418 | + 325 + 210| — | — € * Th bak bes hd Pes A 
Scarborough TramwaysCo....| „ 43 116 — —. zm Ri = — = - x — we e a 
Sheffield Corporation ........ » 4) 4,965 | 4,652 |+ SOL + 318 | 34| — „ 2590 216,509 | 56,812,049 | 4,926,083 | 0-904 10428 7,510 | 7-9 
Southampton Corporation ....| May 31 888 1,007 |— 18 54111 11 „ 51 35,874 9,084,522 752,814 | 0946 |11:436| 3,760 — 
Sbuthend-on-Sea Corporation.. „ 31 391 503 |+ 45 4. A bf ad — — Ea | E Ad — 
Stockport Corporation une 2 6*6 517 | - 163 — 114 — x — Ee x — F r3 
Sünderland Corporation . May 21 1,157 | 1,260 — 193 19:51 | 18:48 „ 51) 62,506 | 14,848,958 | 1,433.463 |1:00 |1046| — 602 
Swindon Cor Eau e E šl 777 =- 6 4 E^ M. i — — — m | = | — oat — ^ i 
Wallasey U.D. nae wp gal? UH, 7/7 7835 —  6|- 80 0*5 „ 31| 35,861 | 28 11 50 
Warrington Corporation y 14 326 | 32l + 5| + 90 T4 $ a 0,065,495 | 167,088 | 1 a 11°36 4,10 Tob 
West Ham Corporation ...... » l| 1,727 | 1,056 |+ 671| + 6,152 | 852 — - E a = > E DA 
Wolverhampton Corporation.. May 31 771 998 | + 183 — 711 — „ 319 20,878 | 4,263,066 417,335 | - 118-006 = S 
* Includes maintenance of end way and proportion of profits d to the tramway oom les for term of unexpired 1 i a Train mile. 
Per mile of single track. % Include rall and Gum. d including depreolation. f Including one section of horse tracsica. 91905, & Half-year's figures, 
Only eight months—expenditure iicludes large special items incidental to starting new 
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NOTES. 


City and Guilds of London Institute.— An exhibi- 
tion of practical work executed by students of technical 
classes in the United Kingdom and the Colonies and 
by students at the institute’s 1905 examinations will be 
inaugurated at the Imperial Institute (North Gallery) on 
Wednesday, the 28th inst., at 3.30, and will remain open 
until July 8. Earl Spencer will perform the opening 
ceremony. 


Personal.— The council of the Society of Arts have, 
with the approval of the president, awarded the Albert 
Medal of the society for the present year to Lord Rayleigh 
"jn recognition of the influence which his researches, 
directed to the increase of scientific knowledge, have had 
upon industrial progress, by facilitating, amongst other 
acientific applications, the provision of accurate electrical 
standards, the production of improved lenses, and the 
development of apparatus for sound signalling at sea.” 


The American Institute.— According to the Electrical 
Review of New York, the annual convention of the American 
Institute of Electrical Engineers is to be held at Asheville 
from the 19th to the 23rd of this month. A long list of 
papers is announced for discussion, some of which are, as 
usual, of only local interest, though others will be con- 
sidered by a larger number of readers. It is said that 
“ Coming events cast their shadows before,” and when we 
find down for discussion such a paper as that by C. de 
Muralt on Heavy Electric Freight Traction" we must 
begin to recognise that traction electrical is passing from 
the mere propulsion of light vebicles to general adaptation 
upon railways. 

Society of Arts.— The annual conversazione will be 
held in the gardens of the Royal Botanic Society, Regents 
Park, on Tuesday evening, the 4th prox., from 9 to 12 pm 
The gardens will be illuminated with coloured lamps and 
also by the Kitson incandescent oil light. The conservatory 
and the clubhouse will be open. The reception by Sir 
William Abney, chairman, and other members of the council, 
will be held at the entrance to the conservatory from 9 to 
10 o'clock. The tropical house will be open to visitors. 
A selection of music will be performed by the string band 
of the Royal Artillery in the coneervatory, and by the 
band of H.M. Grenadier Guards in the gardens. A concert 
and entertainment will be given from 10 to 10.45. Each 
member is entitled to a card for himself and a card for a 
lady. Additional tickets will be supplied to members or 
persons introduced by members at the price of 5s, which 
will be inereased to 7s. 6d. on the day. 


Institution of Mechanical Engineers. — The 
summer meeting of this institution, to be held at Liége, 
will commence on Monday next. A reception committee 
has been formed by the Liége Association of Engineers. 
The following papers have been offered for reading and 
discussion: A Superheater applied to a Locomotive on 
the Belgian State Railways," by M. J. B. Flamme, of the 
Belgian State Railways, Brussels; The Growth of Large 
Gas-Engines on the Continent," by M. Rodolphe Mathot 
(member), of Brussels; Ferro-Concrete, and some of its most 
characteristic applications in Belgium," by M. Ed. Noaillon, 
of Chênée, Liége; ‘Colliery Electric Winding Engines,” 
by M. Paul Habets, of Liége ; Strength of Columns,“ by 
Prof. W. E. Lilley (member), of Dublin; and “ An Investi- 
gation to Determine the Effects of Steam-Jacketing upon 
the Efficiency of a Horizontal Compound Steam-Engine,” 
by Mr. A. L. Mellanby, of Manchester. The tour will last 
until the 23rd inst., and a number of visits and other 
entertaining items have been arranged. 


The Tantalam Lamp.—Dr. Bell and Prof. Paffer 
bave been testing these lamps in the laboratory of the 
Massachusetts Institute of Technology. It is unnecessary 
to go into details, but six were in clear globes and four in 
frosted globes, and in the photometer tests six clear lamps 
gave an average of 22:20 c.p. at an average of 1:85 watts 
per candle. The four frosted lamps gave an average of 
19'08 c.p. at a mean of 2 1 watts per candle. Corroborating 
this test, it is stated that Prof. Kennelly found a mean 
candle-power of 19 20 at 2:1 watts per candle-power. As 
regards life, the tantalum lamps stood for 800 hours with a 
mean candle-power of 20 at about 2:05 watts per candle, 
thus showing an effective life of about 16,000 candle hours, 
The observers say it is sufficiently obvious that if these 
lamps are anywhere nearly typical examples of the 
tantalum lamp, its life efficiency is so great as to entitle it 
to an immediate and important place in the art. Our refer. 
ence is from an article on these tests in the Electrical World 
and Engineer of New York by the authors of the teste. 

Radiation from Ordinary Materials, —An abstract 
of an article by Mr. Norman R. Campbell on his investiga- 
tions into radiation from ordinary materials appears in the 
Journal of the Chemical Society. The author has measured 
the spontaneous saturation current (or “leak”) through 
vessels of various forms and materials. It appears that 
the influence which the walls of a containing vessel 
exert on the spontaneous ionisation of the enclosed 
air is due to a radiation proceeding from the walle, 
Part of this radiation from certain materiale, such 
as tio, zinc, graphite, and platinum, is analogous 
to the secondary radiation excited by Röntgen and 
other rays. The absorption coefficient of air for the 
radiation is comparable with that of air for the a-radium 
rays, and is different for different materials. Hence the 
radiation is not likely to be due to radioactive impurities, 
but is probably an inherent property of the material, 
There is no evidence of rays from ordinary materials of a 
penetrating power considerably greater than that of the 
«rays from radioactive elements. 

Telegraphic Communication with the Continent, 
The Association of Chambers of Commerce recently 
addressed the Postmaster-General, with a view to the 
establishment of additional cables between the United 
Kingdom and the Continent, and also more direct wires 
between the chief commercial centres for the distribution of 
telegrams. Lord Stanley has replied that additional 
facilities have been provided in recent years for telegraphic 
communication with the Continent not only by means of 
new cables, but also by the use of improved apparatus, 
rendering it possible to transmit two or more telegrams 
over one wire at the same time. Direct communication has 
also been arranged with many Continental towns which 
before could only be reached indirectly. As a result of 
these improvements he considered that the service was, on 
the whole, satisfactory. Such delays as took place were 
chiefly due to interruptions on the long Continental land 
lines used in connection with the service, which were 
unavoidable. Lord Stanley concluded by stating that the 
Post Office had under consideration the question of still 
further increasing by means of improved apparatus the 
number of channels available for communication, and he 
would not fail to take such other steps as might be 
practicable for maintaining the efficiency of the service. 


Ionisation by Radium.—4A paper is contributed to 
the Comptes Rendus by Mr. William Daane on the ionisa- 
tion produced between parallel plates by radium emanation, 
of which an abstract appears in the Journal of the Chemical 
Society. Air containing radium emanation was introduced 
into a chamber containing two parallel plates, and the 
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ionisation current between the plates for a considerable 
difference of potential was determined: (1) immediately 
after the introduction of the emanation, (2) three hours 
later, and (3) half an hour after the emanation had been 
removed by a current of air. In the first case the observed 
current is due to the emanation, in the second to the sum 
of the effects of the emanation and of the imparted 
activity, and in the third case to the third substance, C, 
of the imparted activity. Formule are given showing the 
dependence of the current on the distance between the 
electrode plates in each of the three cases. Assuming that 
the charge on an ion is 3x 10-0 electrostatic units, the 
maximum number of ions of each sign produced by unit 
quantity of the emanation per second is 2˙1 * 10°. It is 
also calculated that the energy involved in the production 
of the emanation from radium bromide corresponds with 
about one-twentieth of the total heat disengaged by the 
radium salt, and, further, that 14,500 ions of each sign are 
produced in the destruction of a molecule of emanation. 


Junior Institution of Engineers.—The summer 
meeting of this association is this year to be of a special 
character in celebration of the society's coming of age. 
It is to be held earlier than usual, so as to include Founda- 
tion Day (June 50), and will open on Monday morning, 
the 26th inst, when the Lord Mayor and the sheriffs will 
receive the members in the Council.chamber of the Guild- 
hall The proceedings will include the reception of repre- 
sentatives of kindred associations; the presentation of a 
historical note by Mr. W. J. Tennant, past-chairman ; a 
short address by the president, Mr. W. H. Lindley, of 
Frankfort-on-Maine ; and votes of thanks, after which an 
adjournment will be made for luncheon. In the afternoon 
there will be a special visit of inspection of St. Paul’s 
Cathedral, under the guidance of the Archdeacon of 
London and the consulting architect, Mr. Somers Clarke, 
followed by a choral service. The members are afterwards 
to be received by the Lord Mayor and Lady Mayoress at 
the Mansion House. On Tuesday both the morning and 
afternoon will be devoted to visiting Woolwich Arsenal, 
under arrangements specially made by Mr. H. F. Donald- 
son, chief superintendent of ordnance factories. In 
the evening a reception will be given by the institution at 
the Royal United Service Institution, Whitehall For 
Wednesday, visits have been arranged to the Royal Mint; 
Messrs. Yarrow's works, Poplar; the North London Rail. 
way works, Bow; and the Greenwich generating station of 
the London County Council tramways (where the engines 
are in course of erection) and to the New Cross depét. On 
the following day an excursion to Chatham will take place, 
for which the “Clacton Belle" has been chartered to leave 
London Bridge at 10 o'elock. On arrival at Chatham the 
dockyard will be visited, and the return to London will be 
via the Nore. Friday morning will be occupied with visits 
to Messrs. Doulton’s potteries and to the Neasden power- 
house of the Metropolitan Railway. In the afternoon and 
evening the members and their friends will foregather at 
Earls Court for an inspection of the Naval, Shipping, 
and Fisheries Exhibition, concluding with the inevitable 
dianer. 

Railway Electrification in South Africa.—In 
our issue of Dec. 16 and Jan. 27 we alluded to the scheme 
which the Central South African Railways Administration, 
in conjunction with Messrs. Mordey and Dawbarn, had 
evolved for the electrification of the Springs-Randfontein 
section of their system. Messrs. Mordey and Dawbarn 
estimated that this would result in an economy of at 
least £40,000 per annum, without making any allowance 
for increased revenue due to improved service. It was 
stated that the administrators had only been deterred from 


adopting the scheme earlier by the question of raising 


the requisite capital, but it appeared that this diff 


culty had been overcome, as a large contracting firm 
agreed to undertake the work and accept payment out of 
profits by instalments. Notwithstanding this, the project 
has been shelved, though only, it is understood, pending an 
improvement in commercial conditions, which have latterly 
shown some indications in that direction. The possibility 
of the eventual introduction of electricity for operating a 
number of sections of the South African railways, and 
especially those where steep gradients occur, is, we hear, a 
constant subject of study on the part of the authorities, 
and the engineers of Cape Colony and Natal have made 
repeated effortstodevise powerful types of locomotives tocope 
with the geographical conditions obtaining on some of the 
routes. It is reported that the electrification of the short 
line from the Victoria Falls to Livingstone is on the eve of 
realisation; and with the immense quantity of power which 
the Falls may eventually provide for generating energy, it 
may be hoped that this will prove but the prelude to the 
electrification of Rhodesian railways on an extensive scale. 
In any case the electrification of South African railways is 
a possibility which electrical engineers will do well to keep 
in mind We observe, by the way, that at its meeting 
the other day the South African Intercolonial Council 
sanctioned a substantial vote for railway construction, 
which confirms the impression that commercial conditions 
in that quarter of the globe are onthe up-grade, though 
the fact that the scheme was somewhat modified will act as 
a caution against forming premature anticipations. 


Trifles.—The success of a factory or an installation cr 
of an individual depends absolutely upon the appreciation 
of trifles. There are trifles which are important and there 
are trifles which are foolish, and the man who spends his 
time considering the latter is not of much account. It 
constitutes a difference between a success and a failure 
whether it is easily determined that the trifle is valueless 
or valuable. Perhaps in most industries it will be found 
that an industry has commenced by paying attention to 
points which were visible to everybody, but in the end the 
business has succeeded which has taken into account not 
only that which was originally seen, but that which was 
originally unseen. In gasworks the utilisation of by-prc- 
ducts has proved in many cases salvation. In many 
factories a similar result has happened. In electrical works 
during the past 25 years a vast mass of what might be 
termed experimental work has been carried out; also a 
great deal of temporary work and large quantities of plant 
of one kind and another bave been brought into play, but 
which have not fulfilled what may be termed their life's labour. 
What becomes of the old material, and how can it be best 
adapted for further use? "These are questions which are 
oftentimes forgotten, but which when fully considered and 
successfully answered have given a small fortune to the 
person making the utilisation. The Americans are fairly 
keen in this direction, and have devised machinery for the 
getting out and the working up anew of old conductors. 
It has been suggested that there are many tons, probably, of 
old telephone and other wires used for electrical purposes 
at the present time existing as wasters, it being nobody's 
intereat to do anything with this material Perhaps with 
a little foresight circuits might be adapted so that if no 
longer required, the materia! used in them could be very 
cheaply turned to another purpose with corresponding 
advantage. At the end of the World's Fair at St. Louis, 
the United Railways Company of that city obtained a 
machine for putting braided cover on faded wire. The 
machine has been used for putting braided cover on a lot 
of underground cables, the inaulation of which had been 
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removed. This is a sample, as we say, of making the best 
of a bad job, and might be successfully emulated. 
Testing of Electricity Meters. We alluded in our 
editorial columns last week to the subject of meters and to 
eight cases in which tests by London County Council 
inspectors had shown errors to have arisen in the charges 


made against the consumer. As the majority of these cases. 


illustrate a particular point, it is worth while to give par- 
ticulars of them: (1) The meter at the end of three months 
was over-read to the extent of 1,000 units, and at the end 
of the subsequent quarter, although the consumer had 
discontinued tbe use of the current, he was, as an outcome 
of the first misreading, charged for 9,000 units, making a 
total overcharge of 10,000 units, valued at about £85. (2) 
The meter was marked for 200 volts, but was used on a 
100-volt circuit. Daring two quarters the supply company 
omitted to divide the readings by two, and the consumer 
was, therefore, charged double the correct amount. At the 
end of one quarter the meter was over-read by 100 units. 
The total overcharge resulting was £9. Os. 4d. (3) 
Upon one consumer leaving a house and the supply 
being cat off, the meter was under-read by 100 units. This 
misreading was taken as the basis of the new tenant’s con- 
sumption, and he was, therefore, overcharged by 100 units 
in his first quarter. (4) A 200-volt meter was used on a 
100-volt circuit. The readings were not divided by two, 
and the total overcharge resulting was 100 per cent. of the 
correct amount for nine months. (5) The consumer had 
not been given the benefit of the maximum demand 
system. An overcharge of 80 units was the result. (6) 
The meter was incorrectly marked by the makers. The 
error was not discovered by the supply company. The 
consumer was consequently charged double the correct 
amount daring the whole time the meter was installed, less 
the under registration owing to the meter ranning slow, 
which at the time of the test was found to be 21 por cent. 
(7) A similar case to the above. The meter was found to 
over-register the consumption 72 per cent. (8) The meter 
had been over-read by 100 units. Tho error was subse- 
quently acknowledged by the supply company. It will be 
seen that in every instance except one the fault was not 
with the meter, but in the reading thereof. Thus, the 
chief difficulty lies, not in the fallibility of the instru- 
ment, but of that still more complex factor known 
to our Transatlantic friends as the human equation." 
Even electricity meters do not quite attain to perfection, 
but, as we remarked last week, they are, in general, 
probably more accurate than any other class of measure- 
ments whatsoever. 

Commercial Conditions in South America —The 
lives of South American administrations have usually been 
of a brief order, and the authorities, realising the fact, have 


apparently acted on the principle that while their tenure 


lasts it shall at any rate be merry. One consequence of 
this has been that Europeans have had concessions 
repudiated with a levity that would be highly diverting 
were there not important interests at stake. Latterly there 
have been indications of the dawn of a more stable era for 
the revolution-ridden continent, and the examplo of Mexico 
lent encouragement to the hope that the Spanish republics 
have attained to a saner state of mind both in regard to self- 
government and the rights of those who invest money for the 
development of the natural resourcesof the country. It rather 
looks, however, as if one of the largest of these countries— 
Argentine—is lapsing into its old ways. In 1887 the City 
of Buenos Ayres Tramways Company acquired a con- 
cession, duly ratified by the National Congress, for a line 
of tramways along the front of the port. As far as the 
conditions permitted the company complied with the terms 


of the concession, but the condition of the roads prevented 
the whole of the system from being completed within the 
specified two years. A year or so ago the Anglo-Argen- 
tine Tramway Company, on taking over the property of 
the former company, applied to and obtained permission 
from the Municipality of Buenos Ayres to convert the lines 
to electric traction. Meanwhile, the Argentine Government 
granted to certain speculators a concession embracing the 
whole of this route, and issued a decree revoking 
the original concession, for which the City of 
Buenos Ayres Tramways Company paid £80,000, on 
the ground that the system had not been com- 


pleted within the stipulated period. Three facts are 
specially to be noted in this connection. The City of 
Buenos Ayres Company had performed their part of the 
covenant, so far as the conditions permitted ; the Act of 


federalisation of the city of Buenos Ayres confers exclusive 


rights in such matters upon the Municipality, subject only 
to the National Congress; and neither the Municipality nor 
the National Congress have given their approval to the 
revocation of the original concession or the granting of a 


new one. The Anglo-Argentine Company, it may be 


remarked, have instituted proceedings for the protection 


of their rights; and by sticking to their guns they have a 


good chance of maintaining them, for experience has shown 
that if the arrogance of the South American republics be 


opposed by firmness it generally results in an ultimate 


climb-down on the part of the authorities. At the same 
time it is to be hoped that the latter will take a more 
rational view of the position, so that by jadicious methods 
the ephemeral governments of the past may be replaced by 
a stable administration, enabling the great natural resources 
of the country to be developed. 


Telephony in Canada.— In our issue of the 26th ult, 
we referred to the Government enquiry that was being held 


at Ottawa into the subject of telephonic control in the 
Dominion. 
reports, bringing the proceedings down to the 19th vlt. 
The evidence, both documentary and oral, that has been 
considered by the Commissioa is of a voluminous character, 
and we can but indicate a few of the more notable features, 
Apparently, the Commissioners are taking pains to obtain 
complete information, as, in addition to extensive enquiries 
into the Canadian systems, those of Great Britain, the 
Continent, and the United States have come under review. 


We have received a further batch of the official 


À number of witnesses were examined in regard to 


rural lines, One of them stated that the farmers were 


so anxious for a telephone system that they supplied 
the timber for the poles and did the bulk of the 
transport work themselves; indeed, many of these rural 
lines, founded on the co-operative system, had somewhat 
primitive beginnings. In one instance a parish priest was 
the moving spirit in the formation of a rural line, to which 
he acted as electrical engineer. He thus described its 
history: A telephone was needed to go from the pres- 
bytery up to the station on the Quebec and Lake St. John 
Railway, about two miles, and I interested the merchants. 
Oa the Lake St. John Railway the trains are sometimes 
very late, and there is no need to go to the station so much 
ahead of time. So we began building that small line with 
the help of the persons interested. Some of the merchants 
gave help in the shape of hauling the poles and also erect- 
ing them. They sent their serving men. It was not a 
long work; it only took four or five days to build the 
line." The cost of construction naturally varied in 
different cases, but one witness put the cost for a fairly 
typical line, with two instruments to the mile, at £45 
per mile. It appears, however, from the testimony of 
Mr. J. H. Winfield, manager of the Nova Scotia Telephone 
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Company, that, while many of the farmers are willing to 
use the lines, they are not always prepared to pay for the 
accommodation. The company offered to construct a 
certain rural line for the benefit of the farmers if a stipu- 
lated number of them subscribed. After some time the 
necessary number came along, when it was discovered that 
half a dozen farmers, by putting together a small sum, 
were having the benefit of each instrument. Notwithstand- 
ing this, the company is one of the most prosperous tele- 
phone concerns in the Dominion. It ousted the Bell 
Company, and now has one subscriber in 74 per head of 
population, which is the best average in Canada, while its 
subscribers are increasing at the rate of 300 per annum. 
Subsequently, Mr. C. F. Sise, president of the Bell Com- 
pany, was examined in detail as to the financial and general 
position of that company. The Canadian section of: this 
concern was founded in 1880, and during the first year the 
receipte amounted to £6,000 against an expenditure of 
£5,800. Theso figures were more than trebled during the 
following year, the receipts and expenditure advancing in 
substantially the same ratio, For the year ending Deo. 31 
last the receipts totalled some £600,000, the expenses being 
£420,000. The increase has been progressive from year to 
year. An Act passed in 1902 confers power on the 
Governor in Council to vary the company’s rates on the 
application of any interested municipality. No application 
under this Act appears to have been made. Evidence was 
given by some of the witnesses as to the obstructive tactics 
of the Bell Company, but this state of affairs has not been 
universal, the Bell Company having in some inatances 
cooperated with other concerns, apparently when the 
latter were well established. The Railway Act of 1903 
vetoes. exclusive privileges to any telephone company in 
regard to installations at railway stations, but the Bell 
Company appear to atill have a substantial monopoly of the 
stations on the Grand Trunk and the Canadian Pacific 
linee, though a few local telephone companies have latterly 
been admitted. An interesting witness was afterwards 
examined in Mr. H. Laws Webb, of London, details of 
whose evidence are not yet to hand. : 


Insulation Resistance of High-Tension Cable 
Coverings.—The results of some tests carried out in 
Messrs. Felten and Guilleaume’s laboratories on various 
qualities of impregnated paper-insulated cables are described 
by P. Hamann in a recent number of the Elektrotechnische 
Zeitschrift, and serve to emphasise the fact once more that 
high insulation resistance by itself forms no guide to the 
practical utility of a cable. Cable specifications requiring 
guarantees of excessive insulation resistances are still con- 
stantly met with, and these requirements can be readily 
complied with by the cablemakers by tho employment of 
solid impregnating substances amongst other methode, but 
generally at the expense of flexibility in the insulating 
covering. The cracking of a single layer of insulation in a 
cable insulated with a large number of layers of impregnated 
paper will greatly facilitate the breakdown of the whole 
insulation, just as in the case of a sheet of glass a 
fine scratch with a diamond is found greatly to reduce 
the breakdown voltage. For this reason soft and flexible 
coverings are essential, and this is only possible, in the case 
of paper-covered cables, if the impregnating materials con- 
sist largely of oils. | This involves a lower insulation 
resistance, but gives a reliable and easily laid cable. 
It is often sapposed that & high insulation resistance means 
a reduction in the dielectric losses at high tensions. That 
this is not the case is clearly shown by the following measure- 
ment of dielectric losses in two three-phase cables differing 
greatly in their insulation resistances. The cables were 
9,000-volt lead-covered ones, and each contained three 
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25 square millimetre conductors. In each case the losses 
between the three phases and the lead covering were 
measured by means of a mirror wattmeter. 


No, 1 Oable.—1 280 megohms per | No. 2 Cable. — 10,850 megohms per 
kilometre ; 284 miorcfarade per | kilometre; ‘282 microfarads per 


RIDES 9 

s3 in watis in watts 

Volts ge per kilometre, Voltage. per kilometre, 
2.745 — se 13 38 8,200 16:4 
4,160 8077 4000  ........... 254 
5,220 „ 48°35 4, (reri xr 900 
6,2600 — 693 5. 5000 49:5 
7.470 998 6,400  ......... — 648 
8,540  ............ 129 ˙4 72000 . 8011 
10270  .......... 195 7 8,000  ............ 100:4 
11.470. . 2438 


The tests were made at 55-. The alternator employed 
did not give a sinusoidal E.M.F. curve, so that the figures 
can only be considered as relatively correct. It will te 
seen that the difference between the two cables amounts 
to only about 10 per cent, and allowing for errors 
of observation, the two cables can well be assumed 
to have equal losses, and yet the insulation resiat- 
ance of cable No. 2 was about 83 times as great 
as that of No. 1. These results only apply to 
properly dried «cables. If the drying process is only 
partially completed, reduced insulation resistance can be 
experimentally shown to lead to increased dielectric losses. 
In general, therefore, it may be taken that with properly 
dried cables the dielectric losses are not influenced 
appreciably by the insulation resistance, but that in cables 
having low insulation resistances due to incomplete drying 
out the losses increase decidedly as the resistance falls. 
In order to permit proper mechanical strength and 
flexibility to be obtained, the specification of excessive 
insulation resistances of several thousand megohms should 
be avoided, for a 300-megobm cable may have quite as 
good all-round qualities as one of 1,500 megohms, and 
better qualities than one of still higher resistance. The 
measurement of insulation resistance should, in fact, only 
be employed to indicate whether the cable has some actual 
fault of construction. 


The Telephone Transfer.—Chief interest in the 
enquiry which the House of Commons Committee is con- 
ducting iato the purchase agreement between the Post- 
master-General and the National Telephone Company 
centered last week in the evidence of Mr. W. S. Gaine, the 
manager of the company. He stated that the compauy 
was now working in 280 telephone areas. At the end of 
March last they bad 1,159 exchanges, 520,017 subsoribers 
telephones, and 5,365 public call offices. In 1890 the capital 
of the company was £2,589,000, and it had grown to 
£10,840,000 in 1904. The net revenue had increased from 
£191,000 to £759,000. The total wire mileage was 728,000 
miles, and the messages sent over the wires per annum 
numbered 995,000,000. The average age of the plant at 
the end of las: year was only about four years. He claimed 
that the company had shown enterprise in the conduct of 
their business. The greatest development of telephone 
service bad taken place in New York, although the charges 
there were approximately three times higher than in this 
country. He considered that the agreement was of great 
value to the public, because it encouraged the company to 
push and develop the service up to the last day of the 
license. The view of the directors was that the Post- 
master-General had driven a very hard bargain, because 
it gave no consideration in respect of the goodwill 
of the great business which the company had built 
up. The company had had to pay for all the 
experiments and mistakes which were associated with 
the development of a new industry, and a sum of 
£1,848,000 had already been paid in royalties to the Post 
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Office. Yet the Post Office was going to step into this 
business in 1911 on paying only for the plant employed in 
it. The company had never obtained assistance from the 
Post Office, so far as he knew, without having to pay for 
it ; on the contrary, every impediment had been put in tbe 
way of the company. In spite of every impediment, how- 
ever, the company had developed a most useful public 
service to a high point both in extent and efficiency. Mr. 
Gaine charged the London County Council in particular 
with having retarded the telephone service of the Metropolis. 
He stated that if the provincial municipalities had not taken 
a much more enlightened view than the London County 
Council, the telephone service would not have developed 
generally throughout the provinces to the extent it had 
done; but, fortunately, he had been able to make arrange- 
ments with the local authorities of the great towns in 
England, and most of those in Scotland, with the result 
that the plant in those towns had been practically recon- 
structed and placed underground. He regarded as 
unreasonable the provision in the agreement to the 
effect that the Postmaster-General should have the right 
to pick and choose plant at the end of the license. 
Replying to a question by Sir William Holland, Mr. Gaine 
stated that the rate which gave unlimited service had every 
disadvantage that could be thought of, and ought not to be 
maintained, or, at any rate, lowered. In reply to another 
question as to whether there was a lower rate in places 
where there was a municipal exchange, he replied in the 
negative. The unlimited service rate had never been 
altered in any of such places, but additional rates and 
tariffs had been brought into being very largely to meet 
the exigencies of competition. Mr. Gaine thus expressed 
this part of the situation: We cannot engage in a fight 
with gloves on, and I may add tbat I have met the com- 
petition in an extremely successful way." He did not 
think be was exaggerating in statiog that municipal 
telephony had proved a failure. There was only one case 
of important competition — Glasgow. His own view 
was that the Glasgow Corporation before long would be 
very sorry that they had embarked upon it. The splitting 
up of the administration of this service did not lead to 
greater economy. He did not know whether the Post 
Office would conduct the business more economically than 
the company was now doing, but he was sceptical on the 
point. At the conclusion of his evidence Mr. Gaine 
requested that he should have an opportunity of replying 
to the statements of witnesses representing local authorities, 
to which the chairman replied that the request must be 
made later. The committee then adjourned until after 
the Whitsuntide recess. 


Cable Rates to the East.—The Chancellor of the 
Exchequer last week received a deputation of representa- 
tives of chambers of commerce on the question of a further 
reduction in the cable rates to Indis, China, and Weat 
Africa. The deputation, which was introduced by Sir 
Edward Sassoon, included Sir William Houldsworth (chair- 
man of the Commerce Committee of the House of 
Commons), Sir W H. Holland (president of the Associa- 
tion of Chambers of Commerce), Mr. Henniker Heaton, Sir 
Alfred Jones, and representatives from London, Liverpool, 
Belfast, Blaekburn, Bury, Dundee, Newcastle, Newport, 
Wolverhampton, Glasgow, Leith, Sheffield, and Bradford. 
The Government, it may be mentioned, has an opportunity 
of considering and read justing the cable rates charged by 
the various companies when the landing rights of these 
companies are renewed by Government grant. Sir Edward 
Sassoon urged the reduction of cable rates to India from 
28. 6d. to 1s. 6d. per word, a reduction of 25 par cent. on 
tbe charges to West Africa, and an amelioration of tbe 


rates to China. The deputation was present in no 
hostile spirit to the private cable companies, but it was 
desired that the State should enter more into the provision 
for adequate cable facilities. He quoted the Viceroy of 
India to the effect that the reduction made in the Indian 
rates some three years ago had resulted in & large increase 
of cable traffic. In reply to a question from the Chancellor 
of the Exchequer as to how any losses were to be 
met, Sir Edward replied that, if the Government did 
the business properly, there would be no loss. Sir 
Alfred Jones stated that cablegrams could be sent from 
France to África at about & quarter of the English rates. 
Mr. Henniker Heaton expressed a hope that the Chancellor 
of the Exchequer would appoint à committee to report on 
the whole question. Mr. Chamberlain, in reply, said that 
cable companies had shown enterprise, skill, and public spirit, 
and he was glad to see that this fact was recognised. At 
the same time the Government might, under special con- 
ditions, itself aid in the construction of cables, though he 
would never choose Government enterprise in these matters 
where private enterprise showed itself able and willing to 
undertake the work. He thought it would be doing ill 
service to the cause of cable telegraphic expansion if the 
Government lessened the inducement to private enterprise, 
or barassed or frightened such enterprise by Government 
competition. It did not follow that increase in traffic 
brought an increase in profit to the owners of the cables, 
because it might happen in that case that other cables 
would have to be laid down at considerable expense. In 
regard to charges, it was not fair to take mileage simply 
as a basis, because it was in some areas more expensive to 
construct the cable and more costly to work it than in 
others. Dealing with the rates charged by France to its 
West African possessions, Mr. Chamberlain stated that 
he did not think that, on the average, British rates 
compared unfavourably with our neighbours. In refer- 
ence to the rates to and from Indis, the Chancellor 
remarked that the rates were reduced from 4s to 2s. 6d. 
from March 1, 1902. He did not think the great increase 
of traffio to India had been altogether caused by the reduc- 
tion in rates. At the same time, he was very glad to be in 
a position to inform the deputation that in pursuance cf 
the arrangement of 1902, by which in the first place the 
rate was reduced from 4s. to 2s. 6d., that a farther reduc- 
tion would be. made by Oct. 1 next from 28. 6d. to 2e. 
Although that would involve further favours on tbe pait 
of the Indian Government in pursuance of their guarantee, 
he hoped and believed that the response of the traffic to 
the reduction might be sufficlent in a short time to relieve 
them of any additional burden. Regarding the Pacific 
eable, he thought it would be inopportune for him to 
discuss the question at the present juncture, the matter 
being virtually sub judice, as the much-deferred conference 
would be opened in a few days. He did not think it desirable 
to appoint a further committee at the present time. Such 
a committee could not usefally go again over the ground 
covered with so much care and ability by Lord Balfour cf 
Burleigh’s Committee. From time to time, as opportunity 
occurred, the Government would do its best to secure 
improved communication between the different portions of 
the British Empire, but he did not think the necessity was 
proved at the present time for the Government itself to 
embark upon further great cable enterprise. In his opinion, 
any capital expenditure by the Government in that direc- 
tion would be received with great dislike by many. It 
would adversely affect the Government's credit, and it 
would tend to check the return of commercial and financial 
prosperity. In conclusion, Mr. Chamberlain stated that it 
was hoped that the rate to Egypt would very shortly be 
reduced to le, a word. i 
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WIDNES AND RUNCORN TRANSPORTER BRIDGE. 


long by 24ft. wide, and is suspended from the trolley by 
steel-wire ropes, so hung that they prevent either side or 
end oscillation of the car. The car is capable of holding at 
one time four two-horse farmers’ wagons, loaded, and 300 


This transporter bridge across the Mersey was recently 
opened by Sir John Brunner, M.P., and forms a most useful 
connection between the towns of Widnes and Runcorn. 
The bridge is of the “transporter” type, and is in design 
precisely similar to an ordinary stiffened suspension bridge, 
with the exception that the approaches to the bridge are 
at a low level—thus dispensing with the very costly high- 
level approaches—and the traffic, both foot and wheel, is 
carried over in a car suspended to the underside of the 
bridge. This principle was designed by Mr. Charles Smith, 
of Hartlepool, who planned a bridge of this type about 
50 years ago for crossing the River Tees at Middlesbrough, 
but it was never constructed. Several bridges of this type 
have been since built on the Continent, but the general 
construction of these bridges is entirely different from the 
Widnes and Runcorn Bridge, the principle only being the 
same. 
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Fig, 1.—View of the Widnes Tower and Bridge, End on, showing 
the Engine Room and Car. 


By a coincidence, and not from design, the Widnes and 
Runcorn Bridge is on exactly the same site as the one pro- 
posed by Telford, and is of exactly the same span—viz, 
1,000ft. between the centres of the towers. The bridge is 
approached on the Runcorn side from Waterloo-road, and 
on the Widnes side from Mersey-road, the approaches 
consisting of new roadways at an improved level, nearly 
flat, built between stone and concrete retaining walls as far 
as the water’s edge. The two main towers carrying the 
cables and the stiffening girders are built, one on the south 
side of the Ship Canal and the other on the foreshore on 
the north bank of the river, and are approached from the 
above earthwork approaches by steel elliptical girders 
resting on cast-iron columns carrying a corrugated steel 
flooring, upon which are laid the timber blocks on concrete, 
forming a roadway 35ft. wide between the parapets, the 
footpaths being 6ft. wide each. The roadway in front of 
the towers is widened out to 70ft. for marshalling the traffic, 
and for providing space for waiting-rooms, etc. 

The transporter car (Fig. 1) consists of a platform 55ft, 


passengers, the latter being protected from the weather by 
a glazed shelter, with folding doors at the ends and side. 
On the top of the car is fixed the operator’s cabin, in which 
is placed the switchboard, so that the operator has a full 
view of the course, and bas the car quite at his command ; 
he can thus reverse, go ahead, or put on the brakes at a 
moment’s notice. The time occupied by the car in crossing 
is about 24 minutes; so allowing the time for loading and 
unloading, it is capable of making about nine or ten trips 
per hour. The bridge, approaches, and car are elec-. 
trically lighted, and fog signals and bells are sounded 
when necessary. The bottom of the car is about 12ft. 
above high-water level, and clears the Ship Canal wall by 
about 4ft. 6in. 

With the construction of the towers, the steel-wire 
girders, the anchorages, and the stiffening girders we do 
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Fic. 2. — View of the Underside of the Main Boom, showing the 
Conductor Rails below the Cross Girders. 


not propose to deal at the present time, as we are chiefly 
concerned with the moving portion of the bridge—: e, the 
transporter. This is carried from the lower flanges of the 
stiffening girders (Figs. 2 and 3), on which are fixed the 
rails, upon which runs the trolley, from which is suspended 
the car. The trolley is about 77ft. long, and is carried by 
16 wheels on each rail. It is propelled by two electric 
motors of about 35 b h. p. each, a large excess of propelling 
power being provided, partly for economy of working and 
principally to be ready for any emergency of strong head 
winds with heavy load. The motors are fixed to a kind of 
bogie arrangement in the trolley, so that in the case of 
large curvature of the bottom boom of the stiffening girders, 
due to either temperature or load, the driving wheels would 
be certain to be hard on the rails. Efficient automatic and 
hand brakes are fixed, so that it will be possible to pull up 
the car within its own length when going full speed. This 
transporter is worked electrically, and the whole of the 
plant required was supplied by Messrs. Mather and Platt, 
Limited, of Salford Ironworke, Manchester, This firm 
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have made s special study of the electrical working of 
bridges, two swingbridges over the River Weaver, as well 


equipped with electrical plant by them ; and the experience 


minute, the gas being supplied from the Widnes town 
gas-mains, These engines have cylindera 16in. in diameter 


as the rolling bascule bridge at Barking, having been | with a stroke of 21in., and are fitted with the usual silencers 
and water-cooling pipes, the water supply being obtained 
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FIG. 5, —View of one of the Trolleys, showing the Entirely Enclosed Motor and Gear. 


gained has enabled them to introduce improvements on the | from a large tank fixed at the top of the engine-house. 
methods previously used in the case of transporter bridges | To each engine is directly coupled a Mather and Platt 
such as that at Rouen. multipolar dynamo of 45 kw. capacity, capable of giving a 

The engine-house (Fig. 4) is erected within the left-hand | continuous output of 90 amperes at a pressure of 525 volts 
tower on the Widnes side of the river, and contains the | when runniog at 210 revolutions per minute. The engine- 
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Fig, 4.—View of the Engine Mogmkof the Widnes-Runcorn Transporter Bridge. 

whole generating plant, which comprises two gas-engines, room also contains a booster, consisting of motor and 
made by Messrs. Crossley Bros, Limited, for Mesers. generator directly coupled, and used for boosting the 
Mather and Platt, Limited, each capable of developing | pressure when charging the accumulators, and also for 
75 b.h.p. when running at a speed of 210 revolutions per | maintaining the voltage on the line, and equalising the load 
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on the generating dynamos. The accumulator (Vig. 5) 
referred to is placed in a room above the engine- 
room, and consists of 245 cells supplied by the 
Chloride Electric Storage Company, having a capacity of 
90 amperes for one hour. The cells are mounted on 
insulators carried on suitable stands. In the corner of the 
engine-room is tbe switchboard, arranged with three 
panels—one for the dynamos, with the necessary main and 
regulating switches and measuring instruments; the second 
for the accumulator cells and booster similarly fitted up; 
and the third panel for the feeding and lighting circuits. 
From the switchboard the two main supply cables are 
led up by the tower and across on to the main girders of 
the bridge, where they are attached to two overhead 
T-shaped conductors, which are carried by insulators below 
the cross girders of the bridge, and from which the current 
is collected by trolley arms, and thence passes down to the 
controlling apparatus in the driver's cabin, placed on the 
top of the transporter car. The regulating apparatus con- 
sists of a circular type controller, by means of which the 
starting, regulating, and stopping of the motors on the 
travelling trolleys is effected. From the controller cabin 


the wires are led straight up to the motors fixed on cross 
girders connecting the paira of trolleys, which run on each 
of the continuous main girders of the bridge. The motors 
are of Messrs. Mather and Platt's steel-clad entirely. 
enclosed type, and are each capable of developing 36 b.h. p. 
when supplied with current at a pressure of 500 volta. 
They drive by means of gearing and shafts the two driving 
wheels of the trolleys, and are arranged also to act as 
brakes for stopping the car. The control cabin algo contains 
a small switchboard with the requisite switches and instru- 
ss 5 the 5 of che driver. 

n addition to supplying the plant for the power, Mesars. 
Mather and Platt, Limited have also supplied and erected 
the whole of the electric lighting of the bridge. This 
consists of five arc lamps in each of the four lanterns at 
the summits of the towers, incandescent lamps in standards 
on the approach roads on either side of the river, as well as 
the necessary lights on the car itself, and in the waiting- 
rooms and offices on the landing stages. 

The consulting engineers for the whole of the work have 
been Mr. John J. Webster, M. I. C. E., of Westminster, and 
Mr. John T. Wood, M. I. C. E, of Liverpool; the resident 
engineer being Mr. L. H. Chase, M. L CE. The contract 
for the masonry in the approaches and anchorages was let 


Fig. 9.— View of the Cell Room. 
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to Messrs. W. Thornton and Sons, Liverpool; the contract 
for the steel superstructure being let to Arrol’s Bridge and 
Roof Company, Glasgow, who sublet the sinking of the 
cylinders, greenheart fenders and scaffolding to Messrs. 
Holme and King, Liverpool. The construction of the 
towers, approach girders, and cylinder foundation was 
sublet to the Widnes Foundry Company. The construc- 
tion of the steel cables was let to the St. Helens Cable 
Company. The whole of the electric installation and 
equipment, including the lighting of the structure, is being 
carried out by Messrs, Mather and Platt, of Salford Iron- 
works, Manchester. 


A STUDY OF SHORT-DISTANCE TELEPHONY. 
BY VALENTINE RYAN. 
(Concluded from page 812.) 

The connections for a rather improved design of inter- 
mediate switch are shown in Fig. 10. A cylindrical piece 
of ebonite is mounted on the switch spindle, around which 
is fastened a brass sleeve divided into four equal parts, 


the switch terminals being connected to six brass strips which 
make contact with the split ring. When the position of the 
switch lever is changed, the split ring moves with it, thus 
altering the connections as desired. In Fig. 10 the switch 


FIG. 10.—Back of Intermediate Switch in Centre Position. 1, 2, , contact 
pieces connected to line terminals; B, B, ditto to bell term : 
R, ditto to return wire; dotted lines show internal wiring of switch. 


is shown in the centre or “through” position, the inter- 
mediate station is disconnected, and the outer ones are 
engaged in conversation with the extension bell in circuit. 
This switch can be arranged to reverse the battery oon; 
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nections, thus enabling those at the outer stations to be 
connected in series, and so avoiding the trouble caused by 
the reversing switch mentioned above. To do this the 
switch should be made somewhat bigger, and a smaller 
aplit ring mounted in a similar manner and concentric with 
the one described, this split ring having two parts, with 
four brass strips making connection with it—one each for 
the telephone and return wire, and a pair for the battery, 
it being arranged to reverse the battery connections as the 
switch lever is placed in the right or left hand positions. 
Otherwise the switch would be the eame as before, these 
latter connections being independent of the former ones. 
Usually the arrangement of the instruments at the inter- 
mediate station does not combine to form an imposing 
atation, and the local wiring does not add to ita appearance. 
It would be & decided improvement, and there are no 
objections in the way, if all the apparatus was made com- 
bined in a single casing with a micro-telephone. The cost 
would be slightly reduced, and tho local wiring would be 
dispensed with, which is an advantage in many ways. 
system that is frequently required for hotels and 
other large buildings consists of a number of stations 
arranged to communicate with a central station only. This 
system is often erected in commercial establishments for the 
use of the employés generally, as was previously mentioned. 
The accompanying diagram (Fig. 11) illustrates five direct 
working telephones, arranged to communicate with a 
central station. When one of the outer stations riogs up 
the central station, the numbers on the bell indicator move ; 
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Fig. 11.— Five Stations arranged to Communicate with a Central Station. 


the plug is then placed in the corresponding hole of the 
line selector. This plug separates the lugs of a V-shaped 
spring, which breaks this particular bell circuit and also 
completes the connection with the home telephone. The 
rest of the bell circuits remain complete, so that a 
call can be received at any time without interrupting the 
conversation. Many persons would prefer a number of 
two-point switches for line selectors instead of a plug-board ; 
they may also be more familiar with the “reply and call” 
system, which is used for much the same purpose. In the 
latter a battery and a switch must be provided at each 
station, and in using direct working telephones these may 
be confined to the central station. With the latter any bell 
installation can be readily and cheaply converted into a 
telephone one, all that is n being to replace the bell 
pushes with the telephone and add a telephone and line 
selector at the indicator. When bells are required at the 
outer stations, a third wire, common to all bells, must be 
erected. 

In the diagram (Fig. 11) three batteries are shown. The 
battery S is used exclusively for speaking; R may be 
called the ringing battery, and is employed for signalling 
to the sub-stations ; I, the indicator battery, is used by the 
sub-stations to ring up the central atation. Except in some 
installations where the change has been initiated by the 
writer, this battery, I, is not used. The second terminal, 
A, of the bell is connected to the terminal marked 3 on the 
telephone, as shown by the dotted line, and then a person at 
a third station can overhear, and, if they choose, join in, 
the conversation. When strangers are using the system, 
as in hotels, for which the arrangement is particularly 


adapted, this would lead to confusion. It is interesting to 
observe how this happens. If the connections are traced 
out, they may be reduced to those shown in Fig. 12. 
Suppose A and B to be engaged in conversation, and C a 
third station, X and Y are the bell and indicator coils 
respectively. Then across the battery terminels there are 
two circuits in parallel. In practice the resistance of these 
circuits often happens to be equal, the resistance of X and 
Y in the overhearing circuit helping to make up the resist- 
ance of the second telephone in the speaking circuit, direct 
working receivers having a resistance of, say, six ohms. 


X 
y 


Fic. 12. 


Now, as the current fluctuates in one circuit, a correspond- 
ing variation is produced in the other. To overcome this 
disadvantage, the third battery, I (Fig. 11), was introduced ; 
when the connections are traced out, they will reduce to 
those shown in Fig. 13. The overhearing station, C, 
can complete a circuit as before, but it has the indicator 
battery, I, in it, not the speaking battery, S; the latter 
is completely under the control of the central station. 
At first sight three sets of cells may appear clumsy, but 
they can be used to work a large iustallation, even when 
the number of stations approach 50; anyhow, a far larger 
number would be required if induction-coil instruments 
were employed. If a fault ocours on the installation, each 
battery being used for a separate purpose, they are an 
advantage in helping to locate it. 

With the receivers in position as shown, the terminals 
marked 1 and 2 are connected; press the push-button and 
1 and 3 are connected ; when speaking, the receiver and 
transmitter are connected in series across 1 and 3. At the 
central station it will be noticed that one pole of the 
ringing battery, R, is connected to the centre terminal of 
the telephone. The internal wiring of this instrament 
is different from the rest, and when the button is pressed, 
terminals 1 and 2 are connected, and not 1 and 3, as in all 
other instruments. 

The stations arranged on this system have a common 
return wire, and induction may lead to overhearing in 
much the same way as with an intercommunication one; 
it lends itself to overcoming this e d in an 
original manner. Suppose, for the moment, and B 
(Fig. 15) to be engaged in conversation, and C, at a third 
station, to place the receiver to hie ear, then there are two 
complete circuits as shown. A and B complete a circuit 
through S, and C through the battery, I; in each there will 
be a primary current—that in C will be weaker and more 
eonstant in strength than the other. The batteries are 
shown connected up in the opposite ways. Hence, if along 
any portion of the common return wire both currents pass, 
they will be flowing in the same direction, and the current 
in C will not interfere with the speaking. The induced 


Fie. 15. 


current in the circuit C is due to the fluctuation of the 
current caused by the speaking ia A and B, and will be in 
the opposite direction to the primary current in the same 
circuit. This induced current will be neutralised by the 
primary eurrent—it follows there will be no overhearing. 
The connections on the central-station system (Fig. 11) are 
arranged on this plan. The writer has not had an oppor- 
tunity of testing this in practice, while experience in such 
matters tempts him to hesitate before pronouncing this 
system as private; anyhow, it certainly is a sound 
practical approach to being so. If s little discretion was 
used in erecting such a system, it could be arranged to be 
a secret one. The development of the principles embodied 
in the above system offers a promising scope for ingenuity. 
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Owing to the situation of telephone stations varying 80 
much, and hence the relative position of the wires in which 
the induction takes place, diagrams of systems of connec- 
tions under any circumstauces are hardly qualified to be 
called private. 


Id 


TEST OF A 5,000-KW. ALTERNATOR.* 
BY L. L, GAILLARD, 


The following paper is intended to give a general descrip- 
tion of the series of tests made on each of the alternators 
installed in the Seventy-fourth-street, Manhattan, power 
station of the Interborough Rapid Transit Company, of 
New York City. The object of the tests was to obtain 
characteristic curves of the machines and to determine how 
nearly they conformed to the contract requirements and 
the manufacturer's guarantee. Each machine is a 5,000-kw., 
11,000-volt, 25-cycle, 75-revolations-per-minute Westinghouse 
alternator, direct connected to a double horizontal-vertical 
Allis compound engine. It may be well to preface the account 
of the tests with the following extracts from the contract 
specifications, giving certain data obtained from the calcula- 
tions of the manufacturer, and certain guarantees upon 
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Armature End Connections, showing the Wooden Block 
Bracing between the Coils. 


which was based the acceptance or rejection of tho machine 
by the purchaser : 
A guaranteed full-load efficiency of 96:5 per cent., to meet which 


arantee the total permissible loases in the alternator are therefore 
181, 300 watts. 


The full- load field current equals ........................ 202 amps. 
The full - load armature current equals 265 amp: 
The armature copper loss on i 
XOQ orninan 4. 27,667 watts. 
The field resistance equals ...................—eeeee 0:85 ohms 
The resistance of the armature equals ............... ki 04 ohms. 
The field copper loss equals : 
| 202? x 0:85 — ...... TN 54,683 watts. 
Total copper losses ee 62,550 watts. 
Total allowable iron losses, based on 96:5 per cent. 
full load efficiency . ... .... ... 118,950 watts. 
The efficiency on non - induotive load will be: 
At one-quarter load = not less than ....... - 90°00 per cent. 
At one-half load = not less than ............. . 94:50 " 
At three-quarters load = not less than. 95:50 y 
At fall load = not less than . 6:50 ii 


. 9 
At 25 per cent, overload = not less than 97°00  ,, 


The efficiencies are based on 1? R loss in the armature and field coils 
and on the armature fron loss, Friction is not included. 

The current in the armature when short-circuited wich normal 
no-load field current, will equal three times full-load current. 

The regulation at 100 per cent. ere factor will equal 6 per oent. 

After running for 24 hours at fall load at 100 per cent. power factor, 
the rise in temperature in no part will exceed 35deg. O.; and at 25 per 
cent. greater load, with the same power factor, for 24 hours, the rise 
in temperature will not exceed 45deg. O. 


'* Reproduced from the Electric Club Journal, 


The following measurements and tests were made on the 
alternator: measurement of armature iron loss; resistance 
of armature winding ; resistance of field winding; I? R loss 
in armature ; I? R loss in field ; efficiency at various loads; 
no-load saturation curve; short-circuit characteristic ; 
regulation (calculated); insulation puncture test ; tem- 
perature rise under load. 


Laminated Ring and Clamping Device for determining the Quality of the 
Iron used in the Manhattar Alternators, and thus the Totai Iron Loss. 


Armature Iron Loss.—It being entirely rend to 
measure this loss in the usual manner, the following 


interesting method was adopted. The alternator armature 
is built up of the following amounts of sheet steel worked 
at magnetic inductions given below : 
234 000 cu. in., 90 per cent. solid, at 65,500 O.G.8. lines per eq. in. 
16,500 at 91,100 


20,300 1 33 


at 76,500 " )3 
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Efficiency Curve of a 5,000-kw. 11,000-volt Manhattan Alternator. 


The iron losses were determined from a measurement of 
the losses in sample rings made from the material of 
which the armature was built up. These samples were 
annealed in the ovens with the armature laminations, were 
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Running Saturation of a 5,000-kw. 11,0:0-volt Manhattan Alternator. 


E 
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painted the same as these laminations, and then built up 
into test rings and compressed until their volume con- 
tained 90 per cent. solid metal. The rings were then wound 
for test purposes, and the losses at the different inductions 
mentioned above were measured with a sensitive wattmeter. 
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The dimensions of the test samples were: outside diameter, 
12in.; inside diameter, 8in.; thickness (compressed to 
90 per cent. solid), in. ; cross-section, 2in. by 2in., four 
square inches; mean circumference, 51:416in.; volume, 
125 66 cubic inches. The calculation of 90 per cent. solid 
material in samples were based upon specific gravity tests 
made on samples cut from the steel bars from which the 
sheets were rolled. Tho average specific gravity of several 
samples was 7:847, which gives 3°91 cubic inches per pound 
for 90 per cent. solid material. The weight of the sample, 
on the basis of these calculations, should therefore be 
52'13lb, About 20 sample rings were built up and each 
sample was wound with 72 turns of No. 18 B. & S. 
annunciator wire, wound in 12 groups of one layer, and 
six turns each, with the groups symmetrically disposed 
around the circumference of the ring. The iron loss in 
‘each sample was measured at each of the three inductions 
mentioned above— viz.: 


C.G.S lines per aq. inch. C. G. S. lines per aq. cm. 


(a) 65,500 = 10,155 
(b) 91,100 = 14,124 
(c) 76,500 = 11,860 


The voltages required for each of the three inductions at 
6,000 alternations were obtained from the following 
calculations : 


B= maximum induction per square centimetre ; 
E effective volts ; 
n = periods per second; 
. i number of turns; 
a = sectional area in equare centimetre ; 


E=r Yz an f B 10-5 


Reducing this formula to area in square inches and alterna- 
tions per minute, we have 


E = 2588 a' n' t B 1075, 
where a’ = sectional area in square inches = 4 ; 
^ =alternations per minute = 3,000. 


The voltage at the various inductions is then as follows: 


(a) E= 2588 x 4 x 3,000 x 72 x 10,155 x 1075 = 20 96. 
(b) E= 2388 x 4 x 5,000 x 72 x 14,124 x 107? = 29 15. 
(c) E= 2588 x 4x 5,000 x 72 x 11,860 x 1075 = 24 48. 


The losses in the samples were measured by carefully 
calibrated instruments, and the alternator used for supply- 
ing current for the purposes of the test gave a wave of 
almost exactly sine form. The average results of measure- 
mente on the 20 samples were as follows : 


(a) 0:1540 watts loss per cubic inch. 
(b) 0 2520 watts loss per cubio inch. 
(c) 0:1724 watts loss per cubic inch. 


The total watt loss in the armature was, therefore, as 
follows : 

(a) 234,000 x 0 1540 = 51,830 watts. 

(b) 16,500 x 0:2320= 3,821 „ 

(c) 20,300 x0'1724= 3,492 „ 


— 58,695 watts. 


The impracticability of making an accurate determination 
of the iron losses after the machine had been assembled is 
to be regretted, as the method adopted and just described 
contains probabilities of error which cannot be predetermined 
or eliminated. The armature casting is made in six sections, 


and the sheet-steel laminations are each no greater than 
6ft. in length, thus making in the magnetic circuit six butt 
and numerous lap joints. The losses due to these breaks 
in the magnetic circuit are, of course, neglected when the 
determination of the iron losses is e in the manner 
just described, but it is probable that they are of so small 
a value when compared with the total losses as to be 
negligible. 

Resistance Measurements of Armature and Field. — These 
measurements were made by the usual drop-of-potential 
method, the temperature of the winding and of the room 
being observed. Tho resistances as measured were then 
calculated for a room temperature of 25deg. C., and the 
I? R losses calculated on this basis. Resistance of armature: 


Phase 1—2 R 0 2525 ohms at 25deg. C. 
„ 2—3 R= 02552 1 - 
„ 1—5 R-02529 js j 
Two times combined resistance of three phases 
= 0'2525 + 0:2532 + 0:2329 = 0:6986. 
Total armature resistance, therefore, equals 


2 —0:5493 ohms. 


Resistance of field at 25deg. C. = 0:8206 ohms. 

Efficiency. — As noted above, the efficiency is based on the 
armature iron losses and the field and armature I? R losses. 
The iron losses were determined as described above, and 
from the resistance values as obtained by measurement the 


End Connections of the Armature Winding. 


I? R losses in field and armature have been calculated for 
various loads from 25 per cent. to 125 per cent. of full 
rated load. These appear in tabulated form below, and 
following is a curve plotted from the calculated efficiencies. 
Ia caleulatiag the field I? R lose, 208 1 amperes were used as 
full-load field current, this value being obtained in the 
following manner: 


Field current corresponding to terminal voltage on open 


cironit plus armature resistance drop - . 198:5 amps. 
Field current necessary to give full-load armature current 
or orten eden Saucer ea V adde do dus „ 638 „ 


Full. load field current is the vector sum of above, or ... 208˙1 „ 


— i j i Full 1i 

load. load. load. load. load. 
lron loss.. - KW.] 39°69; 38 69 3809, 3869) 38°69 
Armature I? R loss „, 1'51 604| 1359| 24:16) 3775 
Field I? R loss. „, 35.54 3554, 35°64!) 35: 54 
Total losses ...... „ 76'74| 80°27) 8782; 98°39] 111:98 

Output ......... „, 1, 250 2,500: 5.750 6,000  |6,250* 
Iu put „ 1 32574 2,580 27 3,857 82 5,0989 , 561 98 
95˙50 9771| 9806| 98°24 


Efficiency. . . .. per cent. 94°29 


No- Load Saturation.— The no-load saturation curve was 
obtained in the following manner: The alternator field 
was excited from a 250-volt steam driven generator run- 
ning st constant speed. The alternator, with its armature 
circuit open, was brought to full speed with the 
engine on the throttle, and held at this speed while the 


840 


measurements were made. Simultaneous readings of volts 
field, amperes field, volts armature, and speed were taken. 
The instantaneous readings of speed were made by means 
of a frequency indicator which had been previously care- 
fully calibrated. Below is given in tabulated form the 
instrument readings from which the saturation curve has 
been plotted. As some of the readings were taken at a 
frequency higher than 25 cycles (due to the engine speeding 
up), the armature volts at these points were corrected for 
this difference in speed by decreasing them in proportion to 
the increase in speed. 


—— Volta armature-— — 


Amperes 7 
Frequency. 50d. Volts field. Observed. | Corrected. 
25'0 17:5 15:3 1,000 1,000 
2b5'0 33'5 29:4 1,963 1,963 
25'0 61:4 448 5,140 3 140 
25*0 66:0 51:3 4,010 4,010 
25:0 86:0 74:5 5,150 5,150 
25 0 101:8 873 6,100 6,100 
25:2 121:8 105:5 7,190 7,133 
25˙2 139 ˙0 117:8 8,120 8.055 
25:2 157:2 134 8 9,150 9,077 
25:2 176 ˙2 150 0 10,100 10,019 
25'2 198:0 168°5 11,160 11,070 
25 ˙⁵5 214 0 183 0 11,970 11,640 
25'2 219:2 218:0 13,020 12,916 


Short-Circuit Characteristic.—For this test the armature 
terminals were short-circuited, the alternator run at full 
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puncture test of 2,500 volts alternating E.M.F. for a period 
of one minute, and that the insulation of the armature 
winding from the frame should be tested at a potential of 
25,000 volts for 30 minutes. As tbe armature coils had 
been exposed to moisture for some time before being 
assembled, it was thought advisable to give them a drying 
out before subjecting them to the puncture test. For this 
purpose the armature was short-circuited and the machine 
run at about two-thirds full speed, with sufficient field current 
to give about 500 amperes in the armature. "This heat run 
was kept on for about 60 hours, then the machine was shut 
down and the windings carefully wiped off and allowed to 
cool to che temperature of the room before the insulation 
test was made. The insulation tests were made by using a 
250-kw., 40,000 : 360-volt 25-cycle oil-cooled transformer, 
the low-tension winding of which was connected in series with 
a water rheostat, to the 400-volt 25-cycle station bus bare, 
The potential on the high-tension side of the transformer 
was measured with a 50,000-volt electrostatic voltmeter 
which had been previously calibrated. It may be of interest 
to note that when the test potential was first raised to 
25,000 volts, and for some minutes thereafter, a consider- 
able static discharge was noticed taking place over the surface 
of the windings. As the test was prolonged, this static 
gradually decreased in intensity until after the lapse of 
about 20 minutes it almost entirely disappeared. 


Regulation —The specifications for this machine provide 
that ‘‘a load of 263 amperes per terminal at 11,000 volta 


A 5,000-kw. Unit of the Interborough Rapid Transit Company, New York, during construction and as it now appears. 


speed and the armature current measured at different 
values of field current. The tabulated readings and the 
curve plotted from them are given below : 


Speed R. P. M. Field amperes. | Field volts, .| Armature amperes. 
75 50:0 56:0 210°0 
15 68 0 50-0 500 0 
75 100 0 74:5 411:6 
75 120:2 89:5 516.0 
15 141:2 105:5 588 0 
75 181:0 140:5 7440 
75 195˙5 158:0 798˙0 


Insulation Test,—The contract specifications required that 
after the machine had been assembled, tho insulation of the 
field winding from the frame should be subjected to s 


E M F. and at 100 per cent. power factor may be thrown 
off, and the E M.F. will rise 6 per cent. with constant speed 
and constant excitation." It has not been found convenient 
to make an actual measurement of the regulation of the 
machine, but from the data and characteristic curves it has 
been calculated. This calculation was made by the usual 
magnetomotive-force method and the regulation was found 
to be 4 5 per cent. This figure is undoubtedly too small, as 
this method of calculation invariably gives results more 
favourable to the machine than those obtained from actual 
test. 

Temperature Measurements, —AÀ. number of determinations 
of the temperature rise in field and armature conductors 
and in armature laminations were made after the machine 
had been running under load for a sufficient length of time 
to have reached a constant temperature. The following 
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results represent the average rise in temperature above the 

surrounding air of the various parts of the machine after 

a run of 17 hours at an average load of 5,000 kw.: 
Temperature rise above air : 


Field winding. .. . een . 22°5deg, C. 
Armature winding... . 22 6deg. C. 
Armature laminations .............. eere . 25'5deg. C. 


The performance of the eight slternators, of whioh this 
one is representative, has been so excellent and the tem- 
perature so greatly below the guarantee, that their rating 
has been increased from 5,000 kw. to 6,000 kw. 


The idea is shown in diagrammatical form in Fig. 1, in 
which A and B are block sections of an electrical road; 
C is a transformer supplying alternating current for the 
track signalling circuit; D is a relay, operative by alter- 
nating current only; E, E are insulating jointe dividing 
the track into sections; F, F are inductive rail bonds that 
allow the free passage of the propulsion current, and at 
the same time restrict the alternating current to each 
individual block section. 

The inductive rail bonds, as shown by Figs. 6 and 7, are 
composed of laminated iron cores wound with a few turns 


RAILWAY GENERATOR 


j E 
B — “RAIL = 
F = B E 
= — | : ^ ! = 
z a E INDUCTIVE RAIL BOND A F 
= RAIL 
* 
| QENEZRATOR 
3| =a 


PRINARY 


TRANSFORMER 
c 


TRANSFORMER MAINS) 


Fig. 1.—Diagram of Connections of the Thullen Alternate - Current Signalling System. 


Testing Synchronising Connections —After the first machine 
had been installed it became necessary to make sure of the 
correctness of the synchronising connections of each of tbe 
others as it became ready for operation. For synchronising, 
dark lamps and a dial synchroniser are used. To make an 
absolutely certain test of the synchronising connections, the 
following interesting method was adopted : When the second 
machine was ready for service, the main switches of both 
Nos. 1 and 2 were closed, tying the machines to the 'bus. 
Full-load field current was put on each alternator, and both 
HR ipis were started simultaneously and slowly brought to 
full speed together. If the lamps remained dark, and the 
synchroniser indicated exact synchronism, no better check 
could be had on all connections. Had there been any 
wrong connections in the armature circuit of one machine, 
making a short-circuit when the two machines were tied 
together, this would have been indicated on the ammeter 
in the armature circuit immediately after the machines 
started. The relay would also have operated immediately 
to open the armature switch. After the two machines had 
been brought to fall speed (tied together), they were then 
cut apart and synchronised in the usual manner. This 
method was used with great success on all the machines, a 
separate ‘bus bar being used for the purpose. 


THE THULLEN ELECTRIC SIGNALLING SYSTEM. 


In certain electric signalling systems on steam roads it is 
customary to make one rail continuous, and divide the 
remaining one by means of insulated joints into sections 
suitable for si ing. This manner of signalling has been 
modified to suit electric roads by using a polarised relay, so 
constructed that the difference of potential at the end of 
the block, due to the propulsion current, will not operate 
the relay. In the case mentioned but one rail can be 
utilised for the return of the propulsion current, the other 
being used for signalling purposes only. The loss of this 
rail Gor a return conductor is supplied by a copper cable, 
which costs, approximately, £600 to £1,000 per mile, 
acocrding to the mode of construction. This copper cable 
adds greatly to the cost of signalling, and the expensiveness 
of this scheme led Mr. L. H. Thullen to invent a system 
whereby both rails can be used for the return current, and 
at the same time the track be divided into sections for 
signalling purposes. This latter system involves the ase 
of an alternating current for the signalling system, and a 
relay that is operative by alternating current only. 


of copper conductor; this conductor is made in sections 
equal per foot to the carrying capacity of the rail. The 
length of the winding on these cores is but a few feet, and 
therefore imposes practically no resistance in the return 
circuit. In actual practice the resistance imposed in a block 
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Fig. 2.—A Signal showing the Two Lights. 


section 3,000ft. long is less than 1 per cent. As can be seen, 
the propulsion current traverses one-half of the winding of 
the bond in one direction and the other half in the other 
direction, thus neutralising the magnetic action on the 


core; while at the same time the alternating track current 
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l 
traverses tho winding in one direction only, thus making 


tho bond inductive to the alternating track current. 

Poor bonding sometimes causes a difference in the amount 
of current traversing the two raile, and to prevent this the 
iron core is made with an air-gap in the magnetic circuit. 
This increases tho reluctance of the magnetic circuit, and 
keeps the core from becoming saturated by the direct 


E 2 
FId. 3.— Section of Signal. 


current. If allowed to become saturated, the bond would 
lose its inductive property. There is no difference of 
potential, due to the direct propulsion current, at the point 
at which the transformer and relay are connected, as the 
resistance in the coil is extremely low and the same in 
both halves of the coil. This has the advantage over any 
system where only one continuous rail is used for the 
return propulsion current, and the other rail subdivided, 


Fic. 6.—An Inductive Rail Bond, 


as in the latter case the difference of potential at the ends 
of the block might be as high as 20 or 30 volts. 

This system has been in successful operation in the East 
Boston Tunnel since Feb. 2, 1905. In that installation 
alternating current is supplied by primary wires extending 
the length of the tunnel Current is furnished to the 
primaries of the transformers at a frequency of 60 cyoles, 
and a potential of 500 volts. The transformers are wound 


with two second windings ; one winding furnishes 
current at 50 volta to light the signals, the other furnishes 
current to the track at three volts. The energy taken for 
one block section, exclusive of the lamps in the signals, is 
about 75 watts. The signals are lighted with four 4 c.p. 
lamps, two lamps being connected in multiple back of each 
lens. Clear glass is used for the lamps, but the lenses are 
red and green, red being the danger signal and green the 
clear signal. i 

The signals used are shown in Figs. 2 and 3. A is a red 
lens, B a green one. The lamps are lighted and extinguished 
back of the different lenses by means of the track relay. 
The relay is shown in Figs. 4 and 5. A is an aluminium 
vane, B a laminated iron core, and C, C are two coils 
connected by wires to the rails. A copper farrel, F, 
embraces one half of the poles B, B. The relay operates 
on the well-known principle of the generation of eddy 
currents in the aluminium vane. The eddy current induced 
in the aluminium vane between that part of the poles 
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Ficgs..4 AND 5.—Alternate-Current Relay. 


embraced by the copper furrel is not n MC with that 
induced in the other part of the field. e then virtually 


have & two-phase motor of which the aluminium vane is 
the armature. Two lamps are connected in multiple, so 
that if one should burn out the other would still be in 
service. As low-voltage and low efficient lamps are used 
one lamp is seldom out, and the possibility of two being 
out at one time is quite remote. However, no dan 

would result from both lights being out, as no light is 
always considered a danger signal A local relay would 
be used whereby only one lamp would be in service at a 
time, the other going into service on the burning out of 
the first lamp; but the present method has been found to 
auswer nicely, and. is void of all complications. The two 
lamps are placed as close together as possible, one back of 
the other, and the focussing point of the lens is midway 
between them. Good results are shown by this method, as 
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there is little difference between the light shown with 
lamps placed in this position and that shown when the 
lamps are in the focus of the lens. 'Phis method of light- 
ing signals has proved very satisfactory in the New York 
Subway. 

Electrically lighted a 5 are coming more and more 
into vogue in the United States. They are now in use on 
the East Boston Tunnel, the New York Subway, the North 
Shore Railroad in California, and will be used on the electrified 
portion of the Long Island Railroad. The part of the Long 
Island Railroad which will be equipped with these signals is 
16 miles in length, and is partly subway, partly elevated, 
and partly surface road. The installation for this road is 
well under way, and will be completed some time the 
coming summer. The overlap system will be used. The 
blocks will be an average length of 2,000ft., and there wiil 
be a home and distant signal for each block. Signals in 
the subway portion will be similar to those used in the 
East Boston Tunnel, with the addition of a distant signal, 
which will be operated by the current of the home signal 
in the block in advance. The signals for the elevated 
and surface portions will be of the two-arm semaphore 
type, operated by electric motors. Current Jat a, potential 


of 2,000 volts will be furnished the primary of the track 
one by mains extending the entire length of the 
track. 


THE ALTERNATING-CURRENT SERIES MOTOR.* 
BY F, CREEDY, STUDENT, 
(Continued from page 675.) 
APPENDIX I. 
Symbolic Theory of the Series Molor. 


The theory of the series motor is so simple that it can 
be treated by a geometrical method, as has been done 
above, without undue complication. In order, however, to 
bring out the analogy between the series motor and other 
motors whose theory is more complicated, and in order to 
deduce some results which do not come out easily by the 
geometrical method, I give in this appendix a discussion of 
the theory of the series motor by Mr. Steinmetz s symbolic 
method, the only method that can profitably be used when 
the theory of a motor presente any degree of complexity. 

Mr. Steinmetz's methods are now very well known, so 
that I need not describe them. The idea of the scalar 

” of the product of two vectors, or their scalar 
product,” is also, I think, perfectly familiar. Thus all that 
is necessary is to show how this idea may conveniently be 
introduced into Mr. Steinmetz’s method. In the following 
discussion vectors will be denoted by thick black type, such 
as 1; quantities such as impedances by small capitals, such 
as z; and numbers by italics, such as n. 

Every vector a may be written a=a (cos a i sin a), 
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which may be abbreviated to a cis a. Here a is the angle 
between à and the real axis. By a well-known trigono- 
metrical theorem, cos a + i sin a = da. Therefore, cis a 
= d, 

Consequently, by the laws of exponentials, cis a cis 8 
= cis (a +); cis a/cis G = cis a cis (— B) = eis (a- B). 

Thus the operator cis 6 simply turns a vector through 
the angle 6, counter-clockwise or clockwise, according 
as 0 is positive or negative. 

Now the scaler product, or the scalar part of the pro- 
duct, of two vectors a and b, is the product of the length 
of either veetor into the projection of the other upon it— 
j e, it isa b cos 0, where 0 is the angle between a and b. 
Thus what we require is a simple and convenient expres- 
sion for a b cos 0 in terms of a and b. 

If the vector b lies along the real axis—i e., if b - ó—we 
have a b —a b (cos a+ j sin a). 

Now in this case « is the angle between the two vectors— 
te, a = 6, so that [a b], 2 a b eoa 0, the expression we 
require if, following Steinmetz, we denote the real part of 
a vector, or product of vectors, by square brackets with the 
mE ; This is not true unless either b or a lie along the 
real axis. 


uire only depends on the 
length of the two vectors, and the angle between them, 
and not at all on their position with respect to the real axis. 

Let a = d cis a and b=) cis B. Let us multiply both 
these vectors by cis — B, thus turning them till b lies along 
the real axis. If we call the vectors so turned a’ and b', 
then a’ =a cis a cis - B and b =b. | 

Then a’ b' = a b cis a cis — B =a cia a b cis — B, and the 
real part of this, as shown above, is the expression we 


Now the expression we 


want. À 
Now b cis — 8 is the conjugate of b. | 
Thus à b' —a b, where b denotes the conjugate of b 

[a b], - [a b], =a (b cos (a — 8)) -5 (a eos (B a)) - [a b] 
Thus we have arrived at the conclusion that the product 

of the length of either vector into the projection of the 

other upon it, is B - 
| [a b], = [a b] 
Similarly, it might be proved that 
[a b];- - [a b]; 

is the '' vector part" of the product of a and b, where the 

square brackets with the suffix j denote that the imaginary 

part only of a b is taken. As Ishall have no occasion to 
use this, however, I need not go intoit here. By the intro- 
duction of this scalar part,“ Mr. Steinmetz's method 
becomes a system of analytical geometry of great power, 
as will be found by those who use it. Let us apply this 
method to the series motor. 

Let er be the impressed E.M.F. 


» current. | 
Z) „ impedance due to the main flux and iron 
losses. | 
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Let 21 be the impedanee due to the resistance and leakage. 
22 „„ armature imedance. 
In this motor the following E.M.F.’s occur : 
1) e, the impressed E. M. F. 
2) e, the counter E. M. F. 

(3) e the E M.F. induced in the field by the main flux. 

(4) - í z, the E.M.F. due to the resistance and leakage 

of the field. 

(5) - 12, the EM. F. due to the impedance of the 

armature. 

Now e may be expressed in the form —1 Z, and will lag 
90deg. bebind the flux, and consequently more than 90deg. 
behind the current. Moreover, ¢=2 r fin? p 10-5, where 
these symbols have the game meanings as in the paper. 

Now ei lage 90deg. behind e, and has the magnitude 
48 i n 11 p 10-5. 


Thus „ 
Gn _ 8 
Then ei 14% * 20. 


Now, by Kirchhoff 's law the sum of the above E M. F. -s 
must be zero. 

. 2 1 (0 T 21 T Zz) 14 * 2 . . (1) 
the fundamental equation of the series motor. Let us 
multiply through by — 2, and take the real part only of the 
product, We get 

U 20 (1 (20 + 21 + Z2) eh 0 
(since 1 20 i 20 is real, the term involving & is purely 
imaginary), and & is eliminated, 

Multiplying out and dividing by (Z, (20 + Z; + Z;)],. 


2 Zo T 
[ier are 0, 


since 1 =i? a acalar. Writing — 


＋ 21 + 
and factorising again e 


[i d- eh -O, or 12-2 fl el! . (2) 
The first equation atserte that 1 — 2 c is perpendicular to 1, 
and is therefore the equation of a circle passing through the 
origin. 
"iri equation (1) by (20 +Z, + 22) and transposing, we 
6, 11 jk 20 


20 T Ly + Za 20 T Z, T Zo 
Setting LL = ],, changing the sign, and dividing by i 
0 1 2 
i-i,  ajkz, 
i 20 T 21 +Z 0 


Now I., the standstill onrrent, is equal to O S in Fig. 2, and 
110 OI. Thus equation (3) asserts that 51 is proportional 


to the speed. In fact, the process by which equation (3) 
was derived from equation (1) suggested the geometrical 
proof of the circle-diagram, which I gave above. Now 
torque x speed = output, or 
output | 
5 or is proportional to zie]. 
Thus since e, = -iaj k z, 
Torque = i? [a j z,],. 
Now from equation (2) 
?2»[1.20], or OP20M.ON (Fig. 2), 

substituting 


Torque = 


Torque - [i . 2 c], [ajz] (4) 
Thus the torque is proportional to the projeotion of the 
current vector on 2 C—i e., on that diameter of the circle 
which passes through the origin. 
| The Lines of Constant Output, 
Equation (1) may be written 


| e, —1 (20 + Z, + Z2) = €. 

Now output—[ie,]. Let us substitute the value of e,. 

We get 

[i (e, -1 ( +2, +2.) ) h- e] =c 

if we put output - c. This is the equation of a circle, as 
will be shown below. 

Multiplying out, changing the sign, and dividing through 
by [Z,+2,+7,|,=7, the total resistance of the motor, we 

t 


-fie ete 
2 7 J1 7 


Adding to both sides |®° "we get 
2 af 19» ] «e [er 2 
i e Te mu r 
Factorising again, we get 
„ 
l 2r 47? r (8) 


The two vertical lines in the above equations form the 
ueual notation for the modulus or absolute magnitude of a 
complex quantity. The use of an italic letter, though very 
convenient to denote the magnitude of a single symbol, is 
obviously inapplicable to a sam of complex quantities such 
as occurs above. 

So long as r, the total resistance of the motor, remains 
constant, it is obvious that the above equation represents 


a circle, the vector to the centre being = , and the radius 


2 
4 7 — =. Thus when the output is zero the circle 
passes through the origin. Now it is obvious that the 
output caa only be zero when the speed is zero. Thus we 
seo that the locus of the standstill current vector, as we 
vary either the field turns or the armature turns, or both, 
is a circle passing through the origin, and having ite centre 
on the line along which the impressed E.M.F. is set out. 
That the lines of constant output, in practice, are circles, is 
shown fairly well by Fig. 6, above. 
A construction for the radius of the circles of constant 
output is easily found. Let us describe a semicircle on 


25 _ II an output circle outs this at the point c (Fig. 15), 
then R?= So o O. 
4 r? 
Hence 0 c? =: . This gives us the construction we require: 
The Lanes of Constant Efficiency. 


Efficiency = output _ [1 ei), n 

input [ie] 
if we put efficiency =, a constant. Substituting for e, 
from the equation— 


6; = 6, - 1 (20 +Z, T 27), 
as was done above, we get 
lil (eo - 1 (20 +2, +2) ) 7» (0 e]; 
or, [1 (e (1-9) - 1 (4) 21 +z) ) 0, 
the equation of a circle passing through the origin. 
Multiplying out, dividing by [z,+2Z,+2,],=7, the total 
resistance of the motor, and changing the sign, we get 


[i (1 - $ 0-9) 10. 


Thus the diameter of the cirole, ey (1-7) gets smaller as 
T 


the efficiency gets higher. The circle of zero efficiency is 
identical with the standstill current circle, as one would 
expect, while the circle of 100 per cent. efficiency is a mere 
point (the origin). These circles are shown in Fig. 15. 
They give us yet another linear construction for the 
efficiency, though not a very convenient one. Draw a 
perpendicular from the extremity of any atandstill current 
vector cutting the line of unity power factor at a certain 
point, P. From the extremity of any other current veotor 


We have 
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draw a line perpendicular to it, cutting the line of unity 
power factor in Q. Then P Q measures the efficiency 
corresponding to that current vector. 

Effect of Varying the Number of Field Turns. 

In order to consider the effect of varying the number of 
turns on the field, it is necessary to express the constants 
of the motor in terms of the number of field and armature 
turns. 

The total reactance of the field is 


-j2rfnipvi108= -j n x, 
The total reactance of the armature is 


2 
T 


The counter E. M. F. is equal to 
4isnm pio, 
and differs in phase from the current by a small angle. 
Thus it may be represented by —i k n n, 2, where 


2 2 47 Zo 
n n 

The resistances of the field and armature are proportional 
to the number of turns on each if we ute the same size 
wire throughout. The equivalent resistance" of the field, 
due to the iron losses, is also proportional to the number of 
field turns. There will also be a resistance which may be 
assumed constant, due to the brushes, etc. Thus the 
resistance of the motor may bs expressed in the form 
ro TTT AI 7, However, as the inflaence of the resistance 
on the shape of the curves is smal), I shall consider the 
resistance of the motor as a constant, r. The fundamental 
equation of the series motor now takes the form, 

e-i (r-j (P a enia) +h nm Z) O. (6) 

The first thing that we notice about this equation is that it 
is of exactly the same form both in n and in 11. Conse- 
quently any curves which we may arrive at by considering 
^, a8 constant and n as variable will be paralleled by exactly 
similar curves obtained by considering n as constant aud 
^, as variable. 

To plot the locus of i in equation (5) if n, and k are constant 
Dividing equation (5) by i, we get 


eri (n? % ＋ n4? 2) +h n n, Z. 


Thus A or i will move on a parabola, as may easily be 
seen. The simplest way to plot the locus of 1 seems to be 
to first plot this parabola, the locus of 3. The reciprocals 


of the vectors to this parabola will to a suitable scale be 
the veotors to the curve required. 

Now, the reciprocal of à compiex number, regarded as a 
vector, is a vector having a reciprocal length, and making 
an opposite angle with the real axis to that made by the 
original veetor. We shall evidently obtain the same reésuits 
if we set out the reciprocals along the line of the original 
vectors, and then change the direction of rotation of our 
diagram from clockwise to counter-slookwise, thereby 
changing an angle « into an angle — a, as if we set out the 
reciprocals, making an opposite angle with the real axis to 
that made by the original vector. I usually adopt the first 
procedure as being the most convenient. 

Thus with the aid of this parabola it is quite easy to plot 
the locus of 1 in equation (5) or the curve on which the 
current vector moves if we keep the speed constant and 
vary the number of field turns. We obtain a number of 
points on it corresponding to various values of n. To each 
of these values corresponds a current circle, such as is 
discussed above. If we neglect the phase difference between 
current and counter E. M. F. as has been done for con. 
venience in Fig. 15, these circles will all have their centres 
on the line of zero power factor. Since they all pass 
through the origin, the point just obtained on each serves 
to determine it completely. 

Having obtained, as above, one line of constant speed, 
and having aleo the standstill current circle, it is easy to 
draw as many other lines of constant speed as 


p be 
required by means of the speed construction given in 8.2. 


In Fig. 15 are shown three of these speed lines. Together 
with the lines of constant output these lines enable us to 
determine the torque, output, efficiency, eto, corresponding 
to any speed and any number of field turns. From the 
lines of constant speed we see that as we increase the 
number of field turns the power factor rises to a maximum, 
and then falls slowly down to zero again. In faot, when 
n = œ equation (6) becomes 

6, : 
=] n % 
which has a direction perpendicular toe,. Thus the speed 
lines are all tangent to the line of zero power factor at the 
origin. As we saw above in the paper, the power factor 
attains a maximum for a definite ratio of armature turns to 
field turna which is independent of the 1 pie Thus, if 
the number of armature turns be constant, there will be one 
current circle in Fig. 15 for which the power factor will be 
a maximum at every spsed. 


i= 


Fro. 16. 


Ia Fig. 11 are given some experimental curves showing 
the relation between output d number of field turns at 
constant speed. Although this relation cannot profitably 
be studied analytically, on account of the complication of 
the equations involved, Fig. 15 gives usa simple geometrical 
means of studying it. e see that the point at which the 
output circle touches a given speed line gives us a smaller 
value of n the greater the speed, till fi , when 


4 eo n=0, 


(To be continued. ) 


PERSONAL. 


We understand that the Johannesburg appointment has not yet 
been officially confirmed, therefore to make a definite statement would 
be somewhat premature, 

Mr, Lackie, the chief electrical engineer of the Glasgow Oorporation, 
in the name of the employés, has presented to Mr. W. A. Ohamen 
a pair of silver cindlesticks and a :ilver inkstand as a memento of 
his occupancy for seven years of the post of chief engineer to the 
Oorporstion electricity department; and Mr. R. B. Mitchell, on 
behalf of the street labourers, has presented to Mr. O. H. K. Ohamen 
& dressing case and pocket knife. 

Mr. L. Paton Greig, borough electrical engineer, Bury St. Edmunds, 
has been appointed engineer to the Richmond (Surrey) Eleotrio Light 
and rower Company, Limited, in succession to Mr. M. C. Flemyng, 
res goed. 

The Bournemouth Oorporation have appointed Mr. Bulfin (electrical 
engineer) rerident engineer in connection with the construction of the 
Ohiistchurch tramways. On the completion of this line he will act as 
elestrical engineer for the whole of the system, including the Poole 
lines, at a salary of £400 per annum, rising by annual increment: of 
£25 to £460. The Oouncil have also increased the salary of Mr. 
Barber, traffic manager, from £3500 to £400 per annum, rising by 
annual increments of £25 to £460 per annum. 

The Luton Town Oouncil have increased the salary of the electrical 
engineer, Mr. Cooke, from £230 to £260 per annum. 


2 — . — 


Handbook. — The revised edition of the official handbook upon 
Felixstowe and the locality, edited by Mr. Lemmon Lirgwood and 
ublished by Jarrold and Sone, Limited, should relieve the visitor 
kom any need of invoking the guidance of the local constabulary, 
It contains a quantity of information about the chief buildings, postal 
and travelling services, recreations, and the like, in addition to a 
historical sketch of the town and a number of illustrations, 
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ELECTRICITY—DEFENSIVE AND OFFENSIVE. 


The report of Mr. Fedden to the Electric Light Com- 
mittee of Sheffield seems to us to indicate a new departure. 
The army that acts purely on the defensive is usually in 
the long run worsted, and the country that ceases to be 
aggressive ceases to be progressive, so the industry that 
sits down and takes the attack of vigorous opposition 
without deigning & reply is in danger of extinction. It 
seems to us that the electric lighting industry is passing 
through a very real orisis, and if its supporters are not 
more aggressively combative, it is likely to experienco a 
hard time. In these days of associations, of books, 
pamphlets, and technical papers it is rather a hazardous 
thing to dogmatise in the direction that the electric 
lighting problem has never yet been properly 
attacked, hence not yet properly solved. It is not 
so simple as it looks. Interior lighting has to provide 
for anything between the extremes of a rushlight and & 
brilliantly lighted ballroom, hence even for interiors, if one 
system of lighting is to become universal, it must possess 
great versatility and not lack economy. It is, however, 
not so much with interior lighting as with exterior that 
such reports as this of Mr. Fedden’s provide pabulum for 
thought. Has this problem of street-lighting ever been 
properly considered? Have we not always had that mill- 
stone of comparative cost round our necks, to the great 
detriment of asking what is wanted? At the same 
time when are lighting was introduced the gas light- 
ing of our streets was not lighting at all, so far 
as the requirements of civilised life were concerned— 
it was merely the survival of a something better 
than lanterns, The progress of trade, of civilisation, of 
the necessities of modern life, has left nothing in common 
with what existed only a century or so ago. Then the 
world lived and moved and worked practically only between 
sunrise and sunset. People did not shop after dark ; they 
mostly dined at midday and went to bed early. Now it is 
fashionable to dine at eight, and go to the theatre later. 
When the house doors were locked at nine, the question 
of lighting the streets resolved itself into the getting of 
mere guiding lights for belated travellers. At the present 
time the main streets are used almost or quite as 
much during the four hours ending at midnight as 
during the four hours ending at midday, and the 
nearer the lighting of these streets during the absence 
of the sun approaches that when it gives light the 
better, and more economically can trade and traffic be 
carried on. So far as side streets and residential streets 
are concerned, the problem is a different one and resolves 
itself into giving enough light to guide the traveller and 
to prevent crime. It seems to us, then, that the first 
factor a lighting authority should.consider is quantity, or 
more scientifically, the intensity of light per unit area in 
the main streets that will enable trade and traffic to be 
carried on in the best and most economical way 
under the existing modern conditions. When they have 
determined that intensity, then, and not till then, 
should the cost to provide that intensity by various 
kinds of illuminants be considered. We have no hesi- 
tation in saying that nothing at present known is 
as cheap as electric energy to give the lighting which ought 
to be provided in our main thoroughfares. We do not 
forget—and the electrical engineer ought never to forget— 
the immense strides made by gas engineers since the 
introduction of electricity as a luminant. The electrical 
engineer, partly because of his cock-suredness, has not 
made so great comparative advance. It seems to us that 
sometimes he forgets that good lighting depends not only 
on candle-power, but quite as much, if not more so, upon the 
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equitable diffusion of light. Lighting is not good where 
here you get brilliance and there shadow. Much of our 
lighting is like a corduroy road, equally distributed 
in ridge and furrow, in the case of the lighting alter 
nately light and dark. What is the use of all the talk 
and discussion about candle-power if half the area supposed 
to be lighted is really not so? While the law that intensity 
varies with the square of the distance holds good, the limit 
of distance between the point of generation of light is 
practically determined, and intense centres of light at long 
distances apart should be avoided. The people who from 
time to time have suggested huge candle-powers on high 
masts at long distances apart have failed to prove the 
practicability of the ides, as might have been expected, for 
the system is wrong in principle. Mr. Fedden is on firmer 
ground when he considers the existing conditions and 
compromises so as to give each condition the maximum it 
can have when the requirements of the other conditions 
have been similarly satisfied. 


ee Eeee a 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard.” 


FORCED DRAUGHT. 


Sir,—The article on Gloucester Electricity Works," by 
W. J. Bache, in your issue of the 9th inst., giving the cost 
of forced draught as compared with the chimney stack, 
sums up greatly in favour of the former. This result is 
arrived at by means of charging against the motor-driven 
fan 54,000 units per annum at 1d. per unit. The previous 
description of the plant gave no impression of exceptional 
economy to account for this low charge, and a few pages 
over the works’ costs are given at 1d. per unit, one item 
-alone—coal—accounting for 35. To me this difference 
requires an lanation, which may only be a matter of 
up-to-date book-keeping at present an unknown quantity 
to—Yours, etc., CLYDE. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 16. 

Physical Society. — ''The Ratio between the Mean Spherical 
and Mean Horizontal Osndle-power of Incandescent Lampe,” 
by Dr. J 10e "The Electrical Oonductivity of 

mes,” by Dr. H. A. Wilson; ''Oontact with Dielectrics,” 
by Mr. R. Appleyard; “The Pendulum Accelerometer, an 
Instrument for the Direct Measurement and Recording of 
Acceleration,” by Mr. F. Lanchester ; ‘‘A New Form of Pyro- 
meter,” by Mr. N. V. Stanford; and an exhibition of a refracto- 
meter by Mr, R. Appleyard. 


Monpay, JUNE 19, 


Institution of Mechanical Engineers,—Summer meeting at Liége 
commences, Particulars in another column. 


| WEDNESDAY, JUNE 21. 

Royal Meteorological Society.—At 4.30 p.m., '' Normal Electrical 
Phenomena of the Atmosphere.“ by Mr. George O. Simpson; and 
Two New Meteorological Instruments: (1) Automatic Pole Star 
Light Recorder, and (2) The Ombrcscope,” by Mr. S, P. Fergusson. 


Dynamicables.— Dinner st the Trocadero, June 21. 
King’s College.—Annual dinner at the Hotel Cecil, June 26. 
Electrical Contractors  Association.—Diurer at the Holborn 
Restaurant, June 27. 
Incorporated Municipal Electrical Association.—June 27 30, 
annual convention. 
City and Guilds of London Institute. —Exhitition at the Imperial 
Institute, t» be opened on June 28, at 3.50 p.m. 
Municipal and County Club.—House dinner (W. H. Grenfell, Etq., 
M. P., principal guest), June 29. 
Institution of Electrical Engineers.—Oonvorsezione, June 29. 
Junior Institution of Engineers.—Sammer meeting commences 
June 30. For particulars see another column. 
. University of Liverpool.—Opening of new electrotschnics laboratory 
by Sir J. Swan, July 8. 
Permanent-Way Institution. — Summer convention begins on 
July 21, continuing till July 27, in the courge of which a visit will 
be peid to Holland, 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


Thirteenth Annual Meeting—Dortmund and Essen. 
[FROM OUR SPECIAL CORRESPONDENT. | 


Appropriately enough, the thirteenth annual meeting of 
the Verband Deutscher Elektrotechniker held last week in 
Dortmund and Essen was heralded by a thunderstorm. It 
is usual for the members and their ladies to meet for social 
intercourse on the evening prior to the first general business 
meeting, and I fear this storm may have diminished the 
attendance. However, it was early apparent that the 
meeting would be a record one in point of numbers. The 
news soon circulated that it would not fall far short of 
600—nor did it as a matter of fact. This proves the 
readiness of our Teutonic friends to avail themselves of 
any exceptional opportunity which may come in their 
way. On this occasion the chief ambition of all was to 
inspect Messrs. Krupp’s celebrated works, apart from which 
the programme of visits arranged in the district offered 
very tempting bait. Neither Dortmund nor Been in 
itself could be by any stretch of the imagination styled 
attractive, but by reason of intimate association with 
the iron and coal industries of Westphalia and the 
Rhine Provinces each is of first-rate commercial importance. 
The industrial portions of Westphalia and the Rhine 
Provinces together constitute what may be termed the 
Black Country of Germany. In extent this country is 
some 80 km. long by 30 km. wide, and is the most thickly 
populated and busy district on the European Continent, 
resembling with its numerous mines, ironworks, and 
miscellaneous factories one continuous hive of industry. 
Corresponding to the rspid development of its mineral 
resources the increase in the population of this track of 
country has been quite phenomenal, necessitating the 
erection by the local authorities of workmen's dwellings 
and the establishment of colonies near the works on an 
extensive scale. The coal mines employ no less than 
270,000 workpeople, a further 160,000 or thereabouts 
being engaged in the iron industry—together, 450,000. 
The progress which has been made during the past 10 years 
is attributed largely to the formation and activity of the great 
coal syndicate, which in 1893 put a stop to unwholesome 
competition and unremunerative prices, while consolidating 
the industry and preparing it for steady development. The 
policy pursued by this syndicate, whose headquarters are 
in Essen, has been freely discussed, the shutting down of 
certain pits calling forth especially severe criticism. No 
doubt, however, over-production was at the root of the 
original trouble, and the forcible method adopted to 

revent this has had the desired effect, reacting favourably 
n the long run also on the iron industry. It is surely an 
economically sounder policy to regulate the output to the 
demand by working less pits than by restricting hours of 
labour. But apart from economics it is interesting to note 
the growing tendency in Germany for the coal mines to 
devolve into the hands of a few very large Mese aeris A 
similar tendency exists in regard to the electrical industry, 
and one wonders where combination will cease. As for 
the stimulus given to the German electrical industry by 
enterprise in the mining country of Westphalia and the 
Rhine Provinces, the value of same can be scarcely over- 
estimated. It was here that the first large direct-coupled 
electrically-driven pump, the first high-pressure centrifugal 
pump, and the first main winding engines driven by three- 
phase and continuous current motors were erected. It was 
here also that the possibility of eum; blast-furnace 
for driving gas-engines was first practically demonatrated. 

In welcoming the visitors to Dortmund on Sunda 
eveniog, the President of the local section of the V,D.E. 
said that according to recent statistics about 500,000 h. p. 
of dynamos had been installed during the last five years in 
the Black Country of Germany. I quote this statement 
merely to convey an impression of the extensive use to 
which electricity is put for industrial purposes within 
the area in question. 

Drs. Wilhelm Siemens and Gisbert cooky were prominent 
among the first gathering of members. e prospect of a 
large attendance and its early realisation were no doubt 
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gratifying to Dr. Kapp. Indeed, the meeting was a personal 
triumph for our esteemed friend. He has piloted the 
V.D.E. through troubled waters, and leaves it flourishing 
ae never before. That the members have felt his able 
generalebip during the past 11 years, and are not ungratefal, 
was apparent on all sides. 

Further, I am pleased to report that his services in the 
cause of the profession of which he is himself so eminent a 
representative have also been recognised in wider circles, 
the honorary title Doctor of Engineering " having been con- 
ferred upon him by the Universities of Dresden and 
Karlsruhe. This, in view of the important appointment 
which he is so soon to take up at the Birmingham Univer- 
nity, is of peculiar interest. Hearty congratulations, Dr. 

app. 

ES (To be continued. ) 


AN APPLICATION TO ELECTROLYTES OF THE 
HYDRATE THEORY OF SOLUTIONS.* 
BY DR. T. MARTIN LOWRY. 


The object of the paper is to consider the possibility of 
extending the hydrate theory to electrolytes in such a way 
as to take account of the observations which form the 
experimental bas is of the theory of electrolytic dissociation. 
The hydrate theory postulates that an aqueous salt solution 
consists of a mixture of hydrates in equilibrium with the 
solvent and with one another. But it must be sap 
that even in solution there is a limit to the possibility of 
hydrate formation, so that ultimately a stage will be reached 
at which the molecule as such will be unable to combine 
with any further quantity of water. The ionisation of an 
aqueous electrolyte consists essentially in a further process 
of hydration, whereby the fully bydrated molecule combines 
with an additional quantity of water to form two or more 
hydrated ions. The hydration of the ions is thus conceived 
to be the primary cause of the ionisation of aqueous elec- 
trolytes. It is believed that this extension of the hydrate 
theory tothe phenomena of electrolysis may help to remove 
the fundamental difficulty of Arrhenius’s theory—namely, 
the absence of a motive for electrolytic dissociation. 

The evidence in support of the hydrate theory of ionisa- 
tion is summarised as follows: 


1. The theory is in accord with the fact that the best 
“ionising” solvents are those which are themselves most 
higbly associated. Whilst Arrhenius laid special stress on 
dissociation as the characteristic feature of the process of 
ionisation, the hydrate theory emphasises an association of 
solvent and solute which is the primary cause of the 
separation of the ions. Such an association with the 
solute may be expected to occur most readily in the case of 
solvents composed of molecules having a high coefficient of 
association. 

2, Complete ionisation is possible only in presence of a 
very large excess of water—that is, under exactly those 
conditions which are most favourable to the formation of 
complex hydrates. 

5. The influence of temperature on ionisation is also in 
accord with the view that the process is essentially one of 
association with the solvent. 

4. Evidence in favour of the hydrate theory of ionisation 
is afforded by a consideration of the mobilities of the 
different ions in aqueous solutions. In the following table 
of ionic mobilities 

Li Na K Rb Cs 
55°44 45,55 6467 67˙6 68? 


the larger atoms yield the more mobile ions; the lithium ion 
(at. wt. 7) moves through the solution only half as rapidly as 
the rubidium ion (at. wt. 85) or the cæsium ion (at. w. 153). 
Such a result strongly supporta tbe view that in aqueous 
solutions the ions are present in the form of complex 
hydrates. 

5. The mobility of the hydroxyl ion is more than double 
as great as that of any other anion; whilst that of the 
hydro en ion is nearly five times as great as that of any 
other kathion. The peculiar properties of these two ions 
are most readily explained by supposing that they are 


* Paper read before the Faraday Society. 


either anhydrous or are combined with a smaller proportion 
of water than any of the other ions. Confirmation of this 
view is afforded by at least two independent considerations: 

(1) The affinity of water molecules for the ions H and 
OH must be relatively slight, since otherwise liquid water, 
like fased salt or caustic sods, would be a good electrolyte. 

(2) Whereas nearly all sodium and potassium salts are 
good conductors, the acids from which they are derived are 
often exceedingly poor conductors. 

6 Independent evidence in favour of the hydrate theory 
of ionisation is to be found in a consideration of the 
freezing points of dilute aqueous solutions. At extreme 
dilutions the molecular depression of the freezing point 
reaches à maximum value corresponding very closely with 
that required by the theory of electrolytic dissociation. 
In lese dilute solutions, however, values are obtained which 
cannot be accounted for in terms of this theory as 
originally propounded, but which are explicable if, as the 
hydrate theory aesumes, part of the solvent is removed as 
far as freezing-point lowering is concerned. 

7 The theory of electrolytic dissociation owes much of 
its acceptability to the readiness with which it lends itself 
to exact mathematical treatment. The whole theory cav, 
indeed, be summed up in the well-known equation, 


K=ma (uv). 


The essential constants of the hydrate theory are, how 
ever, quite as simple as thoee of Arrhenius's theory. For 
any given solution the chief constants are: (1) The total 
hydration, H, of the solution, which expresses the total 
number of molecules of water present per molecule of salt. 
(2) The coefficient of combination, B, which expresses the 
fraction of the total quantity of water that is actually 
combined with the salt to form bydrates. (5) The product 
of these two quantities will give the average composition of 
the hydrates in solution; this may be termed the “ mole- 
cular hydration ” of the solution, and may be represented 
by the symbol Thus 1 = H may be regarded as the 
fundamental equation of the hydrate theory. Jones and 
Getman and Biltz have attempted to determine the mole- 
cular hydration of dissolved salts. Assuming that the 
abnormally great molecular depressions of the freezing 
point of salt solutions of moderate concentration were due 
to a combination of solvent and solute, Jones and Getman 
were able to compute the amount of solvent water 
remaining in the solution by comparing the observed 
molecular depression with that calculated from tbe 
coefficient of ionisation of the solution. The author, after 
correcting the figures—in which two serious flaws were 
made—calculated by Jones and Getman, shows that the 
corrected values point to à regular increase of molecular 
hydration as tbe dilution increases, and are, therefore, in 
accord with the view that ionisation involves an iperease, 


and not a decrease, in the hydration of the solute. 


8. The theory may easily be extended to non-aqueous 
electrolytes in which ionisation may again be attributed to 
the superior combining power of the ions as compared with 
the molecules of the dissolved salt. 

9. In the case of autolytic salts, which became con- 
ductors when fused, it is known that polymerisation is an 
essential characteristic of these, hence it is only 
to suppose that the complex molecules of these are asso- 
ciated with the ions. Evidence of the formation of 
complex ions has recently been obtained in the case of 
fused salts by Lorenz and Fausti, who have shown 
that, in fueed mixtures of lead chloride with sodium and 
potassium chlorides, the transport values prove that the 
lead is present in the form of a complex anion which travels 
in the opposite direction to the current. Their 
afford direct evidence of the presence in the fused salt of 
positive and negative ionic complexes. Conduction in 
mixtures of solid oxides, such as the Nernat filament, is 
doubtless electrolytic in character. Like glaes, this filament 
has the composition of an electrolyte, but behaves as an 
insulator until the temperature has been raised sufficiently 
to permit ionic migration to take place. Temperature- 
conductivity curves for filaments of very various cowsposi- 
tions have been plotted by Reynolds, and are very similar 
in form to those for glass, or for overcooled, concentrated, 


aqueous solutions of calcium chloride or sulphuric ed. An 
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even more striking resemblance is to be seen between the 
family of curves given by Reynolds for the conductivity of 
mixtures of ZrO, and Y,O, at 900, 1,000, 1,100, 1,200, and 
1,300 degrees C., and the isothermal conductivity-concentra- 
tion curves for mixtures of sodiam hydroxide and water at 
0, 18, 50, and 100 degrees C. The appearance of the two 
series of curves is such as to warrant the conclusion that 
the mechanism of conduction is essentially the same in the 
two cases. 


Mr. H. D. Law pointed ont that molecular mobilities were often 
largely influenced by the undissociated molecules; an ion might wander 
more quickly through ite own molecule than through avother, He 
thought that the experimental evidence on which the hydration was 
based was as yet somewhat slender. 

Dr. O. H. Dzscm hoped that Dr. Lowry woald develop the theory 
on the mathematical side. The unsymmetrical pulle, due to electric 
attractions, on an atom ina solution might be sufficient to cause an 
interchange of ione, and so explain how conduction occurs in solutions. 

. W. R. BOUSFIELD (communicated) showed that the experimental 
investigation of the relation between hydration and ionieation could be 
approached along three conveying lines: firstly, on the aesump'ion of 
a rectilinear relationship between freezing-point depression and con- 
centration ; secondly, on the assumption that the amount of contraction 
per gramme of solute, in aqueous solutione, is a measure of the combina- 
tion bstween solvent and solute; and thirdly, by a consideration of 
the variations of ionic sizes with temperature and concentration based 
on the applica t on of Stckes's theorem on the movemer t of small sphere 
in a vis ous fluid. The results of thess three lines of invet tigation 
indicstod the generalisation, pointed to by Dr. Lowry, thst the 
amount of combinstion of solvent with solute inoress»d progress vely 
and continuously with inoressing dilution. With regard to the con- 
ductivity of water, he inclined to the opinion that the H and OH 
ions were not entirely anhydrovs. but were combined with a smaller 
propo: tion of water than any of the ct ner ions, and that the conduo- 
tivity of water depended upon a volatile organic imponty. 

Dr. F. G. DoNNAN (communicated) drew attention to the work of 
Werner, who first showed how it was pcss ble to bridge over the gap 
between the hydrat? and the ‘‘ionjs.t:on” theories, 

Mr. G. T. BEILBY, referring t» the author's views on solid conduc- 
tion, said that recent otservatiors of his eeemed t» prove thst tie 
impast of eleotrors — e.g., 8 rays—wss able to produce eleotrolys's — 
ionisation—in s»lid crys‘a's, such as calo-spar. 


TELEPHONE TRAFFIC.* 
BY HERBERT LAWS WEBB, MEMBER. 


A paper on telephony before this Institution is under a certain 
disadvantage, because it is difficult to tell the earnest telephone 
men anything about telephony that they do not already know, 
and ib is difficult to tell the non-telephone men anything about 
telephony that they care to know. In attempting to describe 
the improvements that have been made in the conduct of tele- 
phone traffic and to indicate the relation between traffic efficiency 
and engineering economy, I shall hope at the least to provide a 
topic for discussion which may interest those members who are 
not directly engaged in telephony as well as those who are. 

I have always held that the study of the traffic is the most 
important part of a telephone man’s work. The chain of 
reasoning which leads to this conclusion is simple. The sole 
object of a telephone system is to supply telephonic communica- 
tion, and telephonic communication oonsists of hundreds or 
thousands, or hundreds of thousands, of daily telephone con- 
nections. Each connection consists of a certain number of 
operations, each operation involving a definite performance by 
apparatus and by & manipulator. Therefore the prinolpal aim 
of the telephone engineer should be to put the apparatus and 
the manipulators in a position to execute those various opera 
tions with maximum accuracy and celerity. The efficloncy— 
efficiency here meaning accuracy combined with celerity—of the 
individual connection is the object to be attained, and efficiency 
of the connection requires efficiency in each step. 

Even if the result were solely the supply of the most effective 
service possible to the public, the accarate and rapid produc- 
tion of the individual connection should be the chief solicitude 
of the telephone engineer. But the matter goes much deeper 
than that. It affects the whole engineering design of the system, 
and it affects both the capital charges and the working costs. 
Any gain, however slight, in the accuracy or the rapidity of 
manufacturing the individual telephone connection is felt 
throughout the whole system. It reduces the size of the plant 
in proportion to output, and so reduces capital charges, and it 
reduces the amount of work done in proportion to output and 
so reduce working costs. 

I have read somewhere a-remark, attributed to a famous 
member of this Institution, which aptly illustrates the point. 
Sitting on a mountain side, he said. I let fall this grain of 
sand, and the whole earth feels the shock." Telephone men 
might well use this as a text. If in a telephone system, where 
hundreds of thousands, sometimes even millions, of operations 
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are performed daily, we make anyone of those oft-repeated 
operations more accurate or more rapid, the whole system feels 
the effect. The gain of a second, or of a fraction of a second, 
on an operation many times repeated each day, has in a large 
telephone system a cash value running into handsome figures. 

The importance of the study of telephone traffic, then, cannot 
be over-estimated, and it is clear that the efforts of all who are 
engaged in the design and conduct of telephone systems are 
ultimately focussed on the production of accurate and rapid 
telephone connections. There are many different functions to 
be performed in a modern telephone system, as there are in a 
modern battleship ; but the true function of the battleship is 
straight and rapid shooting, and the true function of the tele- 

hone system is straight and rapid operan The cook of the 
battleship does his share in straight and rapid shooting by 
keeping the gunners’ digestions in order, and in the telephone 
system even the humble wayleave officer or the storekeeper 
has his indirect share in the production of accurate and rapid 
operating. 

The improvements in telephone exchange apparatus during 
he history of 
telephone exchange working, covering now about 25 years, may 
be roughly divided into two periods—one of about 16 years, in 
which the apparatus was mainly experimental and many 
different systems were tried, but none was produced capable 
of dealing with a large daily traffic with real accuracy and 
rapidity ; and one of about eight years, in which there has been 
perfected and standardised apparatus, largely automatic in its 
working, capable of the greatest accuracy and rapidity in opera- 
tion. In the old apparatus the percentage of error was very 
great, owing to the distances between the signals and the jacks 
and plugs they were related to, and owing to lack of definitenees 
in some of the signals—on many occasions they worked at the 
wrong time, and on others they failed to work when required to. 
With regard to rapidity of operating, the old apparatus was 
relatively slow in working for a variety of reasons. The distance 
between the signals and the jacks and plugs imposed a certain 
strain on the operator's attention and memory, the replacement 
of signals occupied time, and the lack of definiteness of some 
of the signals and the total absence of some essential signals 
necessitated a certain amount of supervision of each connection 
by one or more operators to ensure a reasonably accurate and 
satisfactory service. 

In the standard apparatus of to-day all these conditions have 
been changed. The use of lamp signals enables many things to 
be done which were impossible before. The prime advantages 
of lamp signals are that they are extremely compact, they have 
no working parts, and therefore may be placed in any position — 
vertical, horizontal, or at an angle; they are automatic in 
action or self-efficing, since the signal disappears immediately 
the current is cut off; and, finally, they give a much more 
positive and assertive signal than any form of indicator. 
These various qaalities enable several radical improvements 
to be made. The sigaals are placed immediately adjacent to 
the jacks or cords they control, which, in large switch boards, is 
impossible with electromagnetic indicators ; the line lamp is 
immediately above or below its corresponding answering jack, 
and the supervisory lamps are in line with the connecting cords 
and close to them. With thls arrangement the operator loses 
no time and has to exert no brain power in tracing the relation 
between the signal and its corresponding jack or cord. The 
difference in effect between the modern arrangement of directly 
associating the signals with their corresponding jacks and cords 
and the old arrangement of placing the signals in a separate 
part of the board from that occupied by the jacks and cords is 
something akin to the difference between. à telegram in plain 
language and one in code. In the one case the meaning of the 
signal flashes instantly to the brain of the operator, and in the 
other case a certain effort and a certain interval of time are 
required for translating the meaning of the signal. The 
automatic working of lamp signals is of much wider range than 
that of electromagaetio signals. We had self-effacing, or 
automatically restored, indicators before lamp signals were 
introduced. But the self-restoring indicator had but two poei- 
tions—only two words in its vocabulary, so to speak. The 
lamp signal has several ; it may be alight or out, corresponding 
to the down and up positions of the indicator, but it may also 
flash, and it may be made to flash at different rates of speed, 
easily recognisable. Therefore, apart altogether from the fact 
that it is much more easy to apply to lamps distinctive matks 
indicating different classes of service than it is to apply such 
marks to indicators, the lamp 0 Se is able to convey a greater 
number of meanings as a working signal than an indicator. 
Finally, the more assertive and positive signal given by a lamp 
as compared with an indicator is due to a simple physical fact— 
the great sensitiveness of the eye to light. The glowing of a 
lamp signal instantly attracts attention, no matter at what 
angle the lamp may be relative to the eye, and in many cases 
the lamp is seen instantaneously where a fallen drop would be 
unnoticed for several seconds. The lamp is seen out of the 
corner of the eye, so to speak, whereas an indicator must be 
more directly in the range of vision. The diagrams (Figs. 1, 
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2, and 3) illustrate the relative positions of the signals and jacks 
in the three chief types of multiple switchboard. 

Perhaps the most striking improvement in operating resulting 
from the use of lamp siguals and the supply of energy from a 
central source is automatic supervision. In the older systems 
of working, as has already been said, the indefiniteness and 
unreliability of the signals made i: necessary, in order to reduce 
as far as possible the percentage of error, that the operator 
should give each connection a oertain amount of supervision. 
This supervision was directed to ascertaining that the two sub- 
scribers had got together all right, and later, in the many cases 
where the disconnection signal was not given, of ascertaining 
whether the subscribers had finished talking and the lines could 
be disconnected. This supervision demanded a certain amount 
of the operator's time on each connection in excess of the time 
actually required for the operation of the connection. In the 
modern switchboard the exact condition of the two subscribers’ 
lines connected is shown by the state of the two supervisory 
lamps associated with the connecting cords. By the automatic 
working of these two signals the operator knows when the 
called subscriber answers, she knows when one sabscriber hangs 
up and the other does not; she knows if either subscriber 
wants her to come in on the line; and, finally, she knows when 
the two have hung up. The operator sees these varlous condi- 
tlons of the line by the action of the two lamps, and she 
requires to do no direct supervision. If either subscriber 
desires to attract her attention he flashes one of the supervisory 
lamps by moving his switch-hook up and down, and it is only 
on this signal that the operator goes into the circuit. The 
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Fic. 1.—Serles Magneto Board. Drops restored by hand and placed in 
separate part of board from jacks and cords. 


automatic supervision and the automatic and definite discon- 
nection signal afforded by the double supervisory signals 
constitute an immense advanoe in the means of handling tele- 
phone traffic. 

In the working of junction lines—a branch of ‘the operating 
which is of the highest importance in large systems, since the 
greater proportion of the traffic passes over the junctions— 
great improvements have been effected by modern apparatus 
and methods. The use of lamp signals affords what was lacking 
before, a tive disconnection signal at the incoming end of 
the junction. The absence of such a signal was formerly 
min iei for many operating errors and for much extra work 
and waste of time. The existence of the supervisory lamp on 
the cord at the answering position enables the incoming junction 
operator to signal back automatically to the answering operator 
if the line wanted 1s engaged or out of order. 

In the accompanying diagrams the average time occupied in 
the various steps of a connection between one direct line and 
another is shown for magneto working and for working with 
modern standard equipment. The explanation of the diagrams 
is as follows: Zero being the starting point at which the sub- 
goriber rings or takes his telephone off the hook, A is the point 
at which the operator has plugged in and answered, D the point 
at which she has taken and repeated the number, C the point at 
which she has tested the line wanted, plugged in and started to 
ring, and D the point at which the called subsoriber answers. 
From D to E is the conversation, which is not shown on the 
diagrams, and F' indicates the point at which the lines aro dis- 
connected after the end of the conversation at E. It will be 
seen that the total time spent in operating a local connection 
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with magneto working was 14:77 seconds from the beginning of 
the call to the moment when the operator began to ring the 
called subscriber, and 17:1 seconds from the end of the 
conversation to the moment when the operator disconnected 
the two cords. In the diagrams relating to junction calls the 
step, B-C, includes the time occupled by the answering operator 
in speaking by call-wire to the junction operator and getting 
from her assignment of a junctlon and in plugging into the 
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Fic, 2. — Bridging Magneto Board. Self-restorivg drops, but still placed 
apart fr. m jacks and cords which they control. 


junction, and the time occupied by the junction operator in 
testing the line called for, plugging in and starting to ring; 
during the step B-C on junction connections work is belng done 
simultaneously by the two operators at either end of the 
junotion line. 

There are several noticeable points in these diagrams. I 
should say first of all that the times given are the averages of 
many thousands of stop-watch observations made by trained 
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Fig. 5.—Relay Board. Automatic lamp si 
adjacent to jacks and cords which they control. 
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observers with special signalling appliances attached to the lines 
under observation, and the figures indicate with great accuracy 
the actual average service received by the public, The service 
observed is that of New York City, where the working was at 
one time uniformly magneto, though with varlous types of 
equipment at different central offices, and is now and has been 
for the past three years uniformly relay, or common battery, 
with practically identical equipment at all central offices. 
Taking the magneto service, the average time of disconnec- 


THE ELECTRICAL ENGINEER, JUNE 16, 1905. 


851 


tion, 17:1 seconds, seems long. The explanation is that on 
many occasions no disconnection signal was received by the 
operator, either because the subscribers failed to ring off,” or 
because the signal failed to work. In such cases the operator 
would only learn that conversation had actually finished by 
supervision—listening-in. Such a measure being necessary on 
a large proportion of connections, a high average figure for the 
disconnection necessarily resulted. Similar conditions would be 
found on any magneto system to-day where the subscribers have 
not been rigorously trained to ring off." 


the total time of operating and apparent time of subscriber's 
answer longer on junction connections. 

The really striking features of the arn ingre however, are the 
great improvements in efficiency resulting from uniform relay 
working. It is seen that the local connection is operated in 8:55 
seconds, as against 14°77 seconds, and the junction connection 
in 10:92 seconds as against 20°15 seconds, while the delay in 
disconnection is reduced from 17:1 seconda to 3°08 seconds, a 
substantial and important gain due entirely to the use of double 


supervisory signals. 
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Fic. 4.— Progress of Local Connection, Magneto System. 
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FIG. 5.— Progress of Local Connection, Relay System. 


Fic. 6.—Progress of Junction Connection, Magneto System. 
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Fic. 7.—Progress of Junction Connection, Relay System 


O. Beginning of call. Subscriber rings (M. 


C. Operator tests line called for, plugs in and starts ringing. In Junction Connections step 
rator, and testing, plugging in and starting ringing by Junction Operator. 
F. Operator takes connection down. 


plugging into Junction by Answerio 
Conversation (duration of conversation is not shown to scale). 


A ourious feature of the service with magneto working is the 
much longer time taken to complete junction connections, and 
the diagrams show that the called subscriber's answer was 
apparently 18 seconds slower on janction than on local con- 
nections. As a matter of fact, the diagrams do the called 
subscriber a slight injustice; he really answers the call some- 
what more quickly than the diagrams show. The explanation 
is that the operations on each connection are not strictly con- 
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eto) or takes down Telephone (Relay). A. Operator pun in and answers. B. Operator takes number and repeats i 


C include assignment of Junction by Junction to Operato 
D. Called Subscriber answers. E. End of 


To show more clearly the gain in efficiency in operating with 
modern apparatus, I have plotted in Figs. 8 and 9 the total 
time occupied in operating each class of connection under 
magneto and relay working, including supervision and allowing 
five seconds for ringing, but eliminating the called subscriber's 
delay in answering, and, of course, the conversation. These 
diagrams show a very atriking contrast between the results 
under old and modern methods. It is seen thav the time spent 
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Ei6. 8.—Total Operating Time per. connection, including supervision and ringing. 
Junctions in Relay System have Automatic Ringing. 
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secutive, as an operator usually deals with several connections 
at once. This results in breaking the strict continuity of the 
operations on a given connection ; there occur short gaps in 
the train of operations on each connection, during which intervals 
operations on other connections are being performed. For the 
sake of clearness I have not attempted to illustrate this inter- 
weaving of operations, but have shown the various steps as if 
they were perfor.ned always consecutively. The natural tendency 
of operators is to complete local connections first; this slightly 
increases the gaps in handling trunk connections, and so makes 


F Junction Connection 
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Fic 9, —Total Time Plant is in use per Connection, exclusive of Conversation. 
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in operating the average connection with standard apparatus is 
just a third of the time ocoupied with magneto apparatus; in 
junction connections the gain is even greater, the time spent in 
operating the average conneotion with standard apparatus being 
less than & quarter the average time with magneto apparatus. 
These figures include that with the apparatus of to-day the 
operator should be able to do from three to four times the 
amount of useful work, that is, handle from three to four times 
the number of calls in à day that she was able to cope with 10 
or 12 years ago. It is impossible to give quantitative results of 
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any exactitude, for a variety of reasons. The nature of the 
telephone call itself varies in different places ; in some places 
there is hardly any junction work and the business is nearly all 
flat rate, making the average connection a very simple opera- 
tion ; while in other places there is much junction work, and a 
large proportion of the traffic consists of message-rate oalls, 
party-line calls, call-office calls, and suburban and long-distance 
calls, which all have their quota of complication and extra work. 
Moreover, with the great increase in the use of the telephone 
during the past 10 years, there has arisen a corresponding 
increase in the fluctuation of the traffic—the busy howe is 
busier, the sudden rushes are more frequent and more 
accentuated—and it is the busy hour which, to a great extent, 
regulates the day's work of the operator in large exchanges, and 
the day's work of the junction !ines in large systems. 

For all these reasons it is impossible to establish exact com- 
parisons of quantitative results to prove that the whole gain in 
efficiency and economy indicated by these diagrams has really 
been utilised. That a large part has is unquestionable. One 
instance that has come under my notice, illustrating a very sub- 
stantial gain in economy, may be mentioned ; it is an exchange 
which formerly contained a magneto equipment for 5,200 lines. 
The present switchboard equipment of standard apparatus is 
contained in a room of exactly the same size as the former 
room—iudeed, built over it—and has a capacity of 9,600 lines. 
To show how difficult it is to make exact comparisons, I may 
mention that in the present switchboard the answering positions 
occupy about three-quarters of the space formerly ocoupied by 
the answering positions of the old board, whereas the incoming 
junction positions, though they are more economical, occupy 
more than twice the space formerly required for incoming 
junctions, so great has been the increase in the amount of 
junction traffic. 

A saving In time in operating the average connection results 
in a more economical use of the plant in two ways : first, as the 
operator can handle more traffic in a day more lines can be 
terminated at a position, which means, as I have just indicated, 
a shorter switchboard for a given number of liner, with many 
attendant economies ; and, second, as the plant is used for a 
less amount of time on each average connection, the daily 
traffio-carrying capacity of the plant is inoreased. This has a 
direct effect on the economy of a very important part of any 
large system—the junction lines and their necessary switoh. 
board equipment. It has also an effect in reducing the 
„engaged trouble—that bugbear of all busy telephone 
systems. In Fig. 9 the diagrams illustrate the total time that 
the plant is employed in the unproductive part of the connec- 
tion, the time that the plant is in use from the call to the second 
subscribei's answer, and from the end of the conversation to 
the disconnection. It will be seen that on the local connection 
the operating period on each connection has been reduced from 
56:45 seconds to 33°47 seconds, a gain of 22°98 seconds, and 
from 79 55 to 38 97, a gain of 40:58 seconds on juauction con- 
nections. Allowing an average of 120 seconds for the con- 
versation, the result of shortening the time during which the 
plant is tied up on each connection by 40 seconds is an increase 
of 25 per cent. in the traffic-carrying capacity of the junction 

lant. 
IMPORTANCE OF TRAFFIC STUDY. 

It must not be imagined that the great increase of efficiency 
shown by these diagrams is due solely and entirely to improved 
methods of signalling and improved apparatus generally. It is 
also due to more efficient operating and a more thorough stady 
of the minutest details involved in tho handling of telephone 
traffic. It remains true, however, that the improved apparatus 
is the fandamental cause of the increased efficiency, for with 
the standard apparatus of to-day we not only get signals having 
definite meanings, and so eliminate a fundamental defect from 
telephone switchboards, bat we get absolute uniformity of 
working, and so are able to train operators more effectively and 
more systematically. We give the operators better tools to 
work with, tools which involve less mental labour and less 

bysical labour, and we are able to better teach the operators 
hoe to use those tools most effectively, both because the whole 
group of apparatus has become more sclentific, and because the 
study of all the features of telephone traffic has become more 
scientific. The gain in efficiency of the telephone connection 
would be much less than it is if the introduction of accurate 
and automatic apparatus had not been accompanied by the 
adoption of systematic medods of instructing and training 
operators, of supervising their work, and of continuously 
observing and testing the service. The preliminary training of 
operators is a moat important point in a large and complicated 
system. In the old days, with a variety of types of equipment 
in use in the different exchanges, it was impracticable to 
establish a really effective training school. To-day, with 
uniform equipment in all exchanges, a training school where 
the embryo operator learns her work by the practical manipula- 
tion of the same appliances as she will handle in the regular 
exchange is a most natural institution. At such a training 
school more p 
efficient operator than was formerly made in three months by 
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the method of letting learners listen-in at a working postition 
aud gradually pick up the work by experiment. In any large 
system a training school is absolutely necessary for teaching 
operators the general methods of the work, the proper terms to 
use, the geography of the exchange districts, and so forth, but 
the course is relatively ineffective unless it includes practice 
with the actual appliances the operators are to handle, and 
practice in answering and completing calls; thorough practice 
of this kind is difficult to give unless the exchanges have a 
uniform type of equipment. 

The general supervision of the service becomes much more 
effective with standard apparatus, because the lamp signals are 
much more easily observable by the supervisors than indicators 
are. Standing behind the operators at a relay switchboard one 
can practically follow every movement of the subscribers’ tele- 
phones; a line signal unanswered or a pair of supervisory 
signals unattended to glare insistently until the operations 
demanded are performed. The supervisors attention is 
beer pud called to any unusual rush of cells, to any difficulty 
or delay. 

The constant observation of the traffic is the measure which 
has contributed most to the effective use of modern apparatus, 
and to the attainment of a high standard of officlency and 
acouracy in the operation of a large daily volume of telephone 
traffic. It is only by making continuous tests on a certain pro- 
portion of the daily traffic, noting not only the time of every 
step, but the method and manner of conduoting every part of 
the operation, that sufficient information can be gained of 
operations involving so much detall to enable defective methods 
of operating to be eliminated or checked, and suggestions to be 
evolved tending to a general increase of efficiency. 

Some idea of the complexity of telephone traffic may be had 
from the fact that the form for recording these service observa- 
tions contains 42 columns, each with its appropriate heading. 
An entry in each of these columns would not be made for a 
single coil, but the test of one connection might require notes 
in a fair proportion of the columns, and even if but very few 
entries are made, each test or series of observations contributes 
its quota of information relative to the speed, the accuracy, 
and the general efficiency of the service. To set all these 
observations out on a diagram would hardly be interesting, 
and I. will only say that the observations give the time 
seconds and fifths of every step of the connection, the result 
of every connection, whether effective or ineffective, and if 
ineffective from what cause—engaged, don’t answer, out 
off, wrong number, subscriber left instrument, etc.—the 
mistakes and omissions of the operator or the subscriber, 
for even telephone subscribers are known sometimes to make 
mistakes, and, in short, every ordinary vicissitude that the 
telephone connection is subject to. The information gained 
by a large number of tests of this kind, in which observation 
is made of every detail in the brief history of the telephone 
connection, is uf enormous value in bringing to light the weak 
spots in the service, whether they be due to defects or faults in 
the plant, to slowness, inattention, lack of co-operation or lack 
of method, or erroneous methods on the part of the operators. 
I hardly like to hint that there may be sometimes lack of 
method or erroneous methods on the part of the users of the 
service, who may thus contribute to the errors and delays which 
sometimes occur in the dally stream of telephone traffic ; but if 
there be, continuous service observations will reveal them, and 
measures may then be taken to suggest such reforms as seem 
ad visable, 

To secure speedy and accurate operation of the vast volume 
of traffic which flows daily through a large telephone system 
requires, first, that the apparatus used have e of definite 
meaning, that the working of the apparatus be largely auto- 
matic, and that the apparatus be of uniform type throughout 
the system ; second, that the operators be thoroughly trained 
in the manipulation of the apparatus and in the methods of 
dealing with all varieties of calls before being entrusted with 
the conduct of actual traffic ; third, that the operators be con- 
tinuously trained to active co-operation with each other, so as 
to produce general efficiency, and to accuracy and method iu 
every detail ; fourth, that a constant study be maintainod of the 
actual conduct of the traffic, directed to the improvement of the 
standards of accuracy and speed. 
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APPOINTMENTS VACANT. 


Manager for accumulator works. Z K 227, Messrs. Deacon’s, 
Leadenhall- street, E. O. See advertisement. 

Various. — Northampton Institute, St. John-street road, London, 
EO. Mechanical enginecring department: drawing office and lecture 
assist int, full time, £120; pattera maker and instructor in pattern 
mak iag, full time, £120; junior. drawing office instructor, fall time 
2100; laboratory demonstrator for the engineering laboratories, full 
time; j anior tachnical assist int, fall time; evening instructor in aut - 
mobile work, two evenings per week. Electrical engineering depart- 


rogress is made in a month in turning out an | ment: junior technical assistant, full time; junior lecture assistant, 


full time. Applications by June 29. See advertisement, 


CITY OF SHEFFIELD—PUBLIC LIGHTING. 


The following is the report of Mr. S. E. Fedden, manager 
Sheffield Corporation electric supply department, on the 
public lighting of the city of Sheffield. The report is dated 
June 6, 1905, and is addressed to the chairman and members 
of the Electric Light Committee: 


Gentlemen,—I have from time to time considered the 
possibilities and advantages of electricity for lighting the streets 
of Sheffield, and have recently acquired a quantity of informa- 
tion on the present condition of eleotric lighting in the principal 
cities of the kingdom, a digest of which, together with my 
observations on the subject, I now have pleasure in submitting 
to you in the form of a general report. 

General Observations on Street- Lighting. —The amount of light 
provided must, of course, be proportioned to the importance 
of the thoroughfares in question. In some cases it is desirable 
to exceed the aotual requirements of the traffio in order that 
the effect may be worthy of the surrounding bui'dings, and 
increase the attractiveness of the roads by night to the benefit 
of the tradesmen and the city generally, but in no case should 
the illumination be less than is necessary for the proper and 
safe handling of traffic and the convenience of pedestrians, and 
in this connection stress must be laid upon the importance of 
uniformity of illumination over the road surface and throughout 
a strata some Oft. or 6ft. in helght from the ground. 

Modern Conditions. —Owing to the increase in the height of 
Shop fronts, the width of roads, and the presence of tall tram- 
cars and omnibuses, it is to-day more important for the light 
to be supplled at a considerable height from the ground, which 
has the further advantage of keeping the direct rays out of the 
eye of a person on the road and securing more uniform 
illumination between the lamps, because the distances between 
the points of greatest and least illumination and any two lamp 
globes are more neatly alike than in the case of a short post. 
Also the rays of light approach more nearly to the vertical, 
which isa decided advantage, securing better illumination on 
horizontal surfaces—roadway, sidewalk, tops of vehicles, etc.— 
where it is needed. 

Comparison of Different Illuminants.—In order to fairly 
compare various forma of street-lighting, some precautions must 
be taken and attention paid to the actual illumination of every 
square yard of ground in the vicinity of the lamp, avoiding as 
much as possible directly looking at the source of light and 
being influenced by its colour and intensity. Mavy streets at a 


THE ELECTRICAL ENGINEER, JUNE 16, 1905. 


868 


first glance appear well lit owing to the bright glare of numerous 
lights on short posts, but a little examination will show that at 
the surface of the road the effect is very poor and small obstruc- 
tions are unnoticeable, and when making comparisons of effect 
and cost between our illuminant and gas several real dis- 
advantages attendant upon the latter should be borne in mind, 
notably that the bulk of the illumination is not supplied below 
the horizontal; the necessity for frequent changes of the 
mantles, the light falling off very rapidly after the first few 
hours ; unless expensive and elaborate lanterns are provided, 
the gas mantles are very susceptible to the wind, which destroys 
8 large number at certain seasons of the year. 

Electric Lighting.—The use of electricity for public lighting 
has greatly increased of recent years, owing largely to the 
improvement of the lamps and carbons and the cheapening of 
current supply. I may mention that the particular form of 
lamp now in use around the town hall—a ‘‘long-burning flame 
lamp "—has only been on the market a few months, although 
similar lamps burning only a few hours with each trimming, 
and so unsuited for street work, have been used here and else- 
where for some time now. The modern aro lamp may be 
relied upon to give a uniform light from the first hour of burn- 
ing to the last, to be unaffected by wind and weather, and to 
provide the finest artificial light yet produced by any means. 
In addition to this the cost per unit of light is lower than with 
any other illuminant, as subsequent figures will show. 

The accompanying list of important towns (Table A) shows 
the extent to which electric lighting is in use to-day, and a con - 
sideration of the populations and general importance of some of 
these places may well cause one to ask if Sheffield is really one 
of the beat lit cities, as is so often stated. 

Advertisement and Advantage to the Supply Department.— 
A satisfactory system of street-lighting is admitted generally to 
be one of the best possible advertisements for the use of elec- 
trical energy, and it removes the reproach sometimes heard that 
the electricity department exists only.for a limited sestion of 
the community. The addition of a street-lighting load to our 
generating plant would be of great advantage to this depart- 
ment, owing to the high load factor of a system of lamps, half 
of which would burn 4,000 hours and half 2,000 hours out of a 
possible 8,760. It may be taken approximately that every 100 
arc lamps supplied would consume 150,000 units per annum. I 
append extracts fromthe recent principal comparisons which have 
been made between electric and gas lighting in public thorough- 
fares, and some tabulated dotails which I have obtained from 
towns where the system of working is similar to our own. "The 
values given for the light in every case are the results of photo- 


TABLE A.—ABSTRAOT Of REPLIES RECEIVED FROM VARIOUS TOWNS OONOERNING STREEC-LIGHTING, MAY, 1905. 


No, of , : No. ol 
Popula- | ,, Hours of burniog Iuclusive charge pe 5 
Town tion. = : per annum. edd fas Oharge for gas. Remarks. 

Aberdeen 164,124 | 288 | 3,601 and 1,768 64. ond 13d.; 6d. end 2d. 5 87€ (2) Be. 63. — 
Black burn e.. 130 C00 | 219 — * £18 avd £15. 2,602 (a) 3e. 3d. * Aro half-night; two iocare 
Blackpoel ............ 50,000 | 270 1,900 Ahout £16. 1,986 (a) 28. 4d [desc nts half-night, 
Bedford .............. 35 141, 15 2 000 * £18. 390 (^) ge. 7d. * Tacludes capital charges, 
Bristol eo 565,009 | 670 4,380 £14. 10s. and £21. 8,796 (5) le, 11d. . — 
Card fies iets wus 200 C00 491 3 800 £14, 200 5) £2. 33. 2J. (gas only) — 
Obeltenham ........ 55. C00 368 3,668 £22 10. ( urrent only 1 35 (b) 28. 4d. — 
Derby oes: 125 0C0 140 360 * £22. 10a. t £10, | 245 ) All night. + Halſ- n ght. 
Dubn so. 360 (0?) | 487 3,750 £22. 6 64 (b) 3s, 2d. — 
EOR e. 205 C00 , 73 3 600 £21. 101. 6 074 (^) 26. 51. — 
E sstbourne........... 51. C00 96 4,013 £22 103, 1.257 (^) 2s. 81. — 
Edinburgh .......... .| 410,000 | 997 3 800 £10. 151 11, 539 (a) 24. 8d. Additional a*cs, £10. 
Fulham „ 270 3 780 * £25 nd £20 — — * Includes capital charges. 
Glasgow ............. . 11,000,000 825 3,800 £14 25, 206 (a) 2». 44. — 
Halifax ............... 112,000; €9 4,300 £27 (cu rent only) 4 486 (a) 23. — 
Hammersmith — 227 3 778 £20 snd £7. 10s. — (5) 23. 5d. — 
Hampe tee — 122 3,900 * £28 — — * Considering £24, 
Hanley .............. 75,000, 72 3 800 £22 1035) (b) £2. 183. 6d. = 
Harrogate .......... 3530. C00 61 2,100 £11 (current) 1,402) (b) £2. 58. 7d. — 
Hastinge 80, 000 104 | 4,383 and 2,192 £39 (avers ge) ,656| (b) £3. 76. 83. = 
Islington. 2 — 488 Datk to dawn £229 (current) — — — 
Kingston · on - Tham 50. C00 77 Dusk to dawn * £20 1.900 (5) £3. 10a. 60. * Including sidelighte after 

. .| 443.659} 300 | 3,640 and 1,786 £10 (average) 15,615 (a) 2s, 3d. [midnight. 
Fels,, 84 (09| 91 — £25 1,721 (a) 8s. 64. - 
Poplar................ — 320 4.117 £13 — — EM 
Portsmouth -..| 200,000 | 264 Daek to 11.30 £18 2,061 (^) £3. 5a. — 
Bt. Panorss............ — 755 3,840 and fcgs £16 (current) — — = 
Salford .............. 350.000 | 116 3413 £14. 10s, 8 8(3 (a) 2s. 7d. = 
Southampton......... 100, 000 72 Duek to dawn 219 2 059 b) £s. Cd. and 58. 4d.) * Les: 5 per cent. ditocunt. 
Southport .......... -| 68,000; 69 Dusk to dawn £ 2, 290 (a) 2/4, 2/9, and 2/11 — 
South Shields. . 165 000 91 Daek to midnight £22. 108. 3.035 Is. per lamp per week — 
Sunderland. e. .| 160,000 | 165 Dusk to dawn £18. 18s. 8d. 2,802 (b) £2. 93. ses 
Taunton .. ............ 20,000 | 72 2,190 £20 10C, (C) £1. 18s. 6d. — 
Tunbridge Wells .. 35. C00 80 3. 120 * £17 604 (b) ES. 14s *Iacludes 60 per cent. interest 
W . 56,000; 61 3,800 £20 1819, (a) £3. 7e. 6d. [on loan. 
Worcester . 43,000) 57 | 5,685 and 2,000 227. 103. and £15. 10s. 915 (^) Za, 3d. — 
Plymouth ............ 124,000 | 74 3,000 £21 2,500 (^) 1s. 9d. ns 

(a) Corporation. (^) Company. 
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me.ric measurement on the spot, and possibly favour gas more 
than electricity, as presumably the incandescent mantles were 
more or less new at the time of the experiments, and the light 
given by them falls off considerably and continuously after a 
‘few days of use. 

Unit of Illumination.— The Candle-fo.t.”—This unit of 
illumination employed in the tests may be defined simply as the 
lighting effect observed with normal eyesight on a surface 
illuminated by one standard candle burning at a distance of 
12in. from that surface, The exact measurement cf light in 
candle-power requires great care and precision of apparatus, and 
the results are to some extent subject to the personal peculiari- 
tles of the observer, but when the instruments are used by the 
same person for comparative tests only, the errors are generally 
negligible and a fairer estimate can be arrived at than by any 
other means. 


Extracts from Paper by Mr. H. B. Maxwell, of Parlick, on the 
subject of Street- Lighting. 

Note. — The technical questions in the following notes are to 
be decided by local conditions and can only be taken as general 
statements: 

In certain streets in Partick as many as six öft. incandescent 
gas-burners have been displaced by each 124-ampere arc lamp, 
with the arc 25ft. from the road level. With the gas lamps 
there was undoubtedly plenty of light, but objects on the road 
between lamps at a distance of 100 or 150 yards were indistinct, 
and in some cases quite invisible, whereas with the aro lamps 
similar objects were quite clear when 300 yards distant in 
straight streets. Surely this isthe form of illuminant required 
for street-lighting, for both police and traffic purposes. 

„From information received from about 50 towns, the 
average cost per lamp per annum of incandescent gas lamps 
(including gas, repalrs and maintenance, wages, uniforms, eto., 
but providing nothing for oapital charges or for buying new 
lamps out of revenue) Is : 

Single 4ft, t» Aft. burner . . EUR ~ £210 0 
Two „, , burners 410 0 
Thr. e. iain... dd o. a aia . 615 0 

„The candle-power of these on the street after 50 hours’ 
use will be respectively 40 c. p., 70 c.p., and 100 c.p. There 
is not the slightest doubt that a very large number of towns can 
light their streeta with arc lamps as cheaply as with incan- 
descent.gas, and with a large increase in light, provided the aro 
lamps are judiciously placed, and the whole scheme has been 
carefully designed." 


— Official Test of Flame Arc Lamps around Sheffield Town Hall 
compared with Lucas Gas Lights. — 
May 4, 1906. 


Results calculated by Electric Supply Department. 
Illumins ting power, O. s: per 1,020 o. p. 
s 


(E oe FE- EE- EKERI- HEEE: MZEE -EES ELE] 


Aro Gas Aro Ga 
o p. d. d. 
Nominal . . . 5,000 2.100 354 467 
Mean actual — calculated from all 
the observatione up to 80ft. 2694 1,202 .... 657 816 
Calculated from the observations 
at 60fc., 70ft., and 80 ft. 2590 1,154 ...... ‘684 850 


The illumination of the arc lamp at a distance of 120ft. was 
17 of a candle-foot, whilst at a distance of only 100ft. the 
illumination of the gas lamp was too low to be measured, and 
was consequently estimated at ‘09 of a candle-foot. It also 
follows from the observations that with arc lamps at 100 yards 
apart, the illumination at its lowest point midway between any 
two lamps would be ‘2 of a candle-foot. 

Tests at Paddington, London.—On making certain tests on 
the lighting of Westbourne-terrace, Paddington, the Gas and 
Electricity Committee admit that 14 arc lamps give a better 
result than 56 incandescent gas lamps, and as a result nine 
main streets and 13 side streets are to be changed over to 
electric light. 

Reference is then made to Mr. Bradley's tests at West- 
minster, which have been fully dealt with in these columns.— 
Ep. E. E.] 


Excerpt from Mr. Pearce's Report on the Recent Electric Lighting 
of the Streets in Manchester by the Corporation. 

„The six open-type 10-ampere Crompton lamps in front of 
the infirmary on Piccadilly have been replaced by nine nine- 
ampere enclosed Gilbert lamps. In addition, 12 six-ampere 
lamps of the same make have been placed on the centre poles 
of the tramways running from Portland-street to Mosley-street. 
The old Brockie-Pell 10-ampere open-type lamps in Albert- 
square have been replaced by six-ampere Gilbert lamps to the 
same number. In St. Ann’s-square, the old six Brockie-Pell 
lamps have been replaced by new Gilbert lamps, and two more 
have been added, one on either side of the centre of the square. 
These latter took the place of the gas lamps that were taken 
down. We have, therefore, in all now 45 lamps, and, so far, 
the new Gilbert type of lamp has given great satisfaction, 
burning with a clear and very steady light for at least 120 hours 
without recarboning, trimming, or any attention. The current 
consumption is, as stated by the makers, 600 watts, or six 
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amperes at 100 volts, equivalent to seven-tenths of a unit per 
1,000 candle-power hours. 

* Comparing the cost of production for street-lighting as 
between arcs and the ‘intensified gas, I take the last figure 
furnished me by the gas department for the latter method, 
which is at the rate of 1:08d. per 1,000 candle-power hours. 
believe this figure also includes 10 per cent. for depreciation. 

** Gas, —At 4,000 hours of burning. Degree of illumination 
equivalent to 1,000 c.p. Cost —4,000 x 1:08d. = £18. | 

** Electricity. — Under the same conditions as above. Number 
of units used = 4,000 x73. 104. = 2,800. 2,800x0:05d4., £11. 
1s. 6d.; carbon and trimming, 83.; depreciation 10 per cent., 
£1. 51. Cost £12. 123. 6d. Equivalent to 0°75d. per 1,000 
candle-power hours. 

“I have taken the same figure for depreciation for comparison. 

** From calculations made I find that the costs of illumination 
in Albert-square and Sackville-street work out as follows : 


Albert-syuare Ares. 
Consumption, 600 watts per hoar. 
Mean candle-feet (M. C. F.) taken from curves = 2:05. 
es Trade units per M. C. F. per hour=600/2'03 x 1,000 
— 0:295. 
Which at 0:05d. per Board of Trade unit =0°28d. 
Cost per M. C. F. per hour for arcs — 0:281. 


Sackville-street Intensified Gas. 

Cost of production, 1:08d. per 1,000 candle-power hours. 
Equivalent to 0 565d. per 525 candle-power hours. 
Mean candle-foot taken from curves = 1'45. 
Cost per M. C. F. per hour for gas=0°565d. /1°431. =0°395 1." 

The above calculations, as far as they affect the ‘‘arcs,” are 
based on actual measurements taken on the site. These results 
are based on the results of working of the past fow months, and 
are therefore reliable, and there is only one conclusion to be 
drawn—viz., ‘‘ That the electricity department can carry out a 
system of atreet-lighting that compares more than favourably 
with the ‘intensified gas system,’ both from the point of view 
of annual cost and illuminating effect." 


(To be continued.) 
— My M 


CITY OF LAUNCESTON, TASMANIA. 


The following is the report of Mr. Wm. Corin, A. M. I. C. E., 
A. M. I. E. E, the city electrical engineer, on the working of the 
electric light and power department for the year 1904: 


1. Financial Results.—I am happy to be able to point out 
that in place of the surplus of £660 which I showed in the fore- 
cast in my report for 1905, the year's operations have resulted 
ina surplus of over £2,000. In making that estimate, I had 
calculated that a large part of the normal increase in receipts 
from extended lighting would have been swallowed up by 
interest on the increased capital requisite for the extensions in 
hand, which for last year had to be provided in part before any 
benefit could be derived from the new plant. Fortunately, 
however, although the interest increased by about £400, the 
total recelpts increased by about £1,500. Again, the previous 
year had been marked by the renewal of a large number cf 
unsound poles, whilst last year it was not found necessary to 
renew nearlyso many, and the items ‘‘ wages and material,” under 
theheading repairs and renewals,” were thus reduced byseveral 
hundred pounds. The increased surplus is thus accounted for, 
and as the demand for new connections is not diminishing, 
there is every reason to believe that this year’s receipts will 
similarly exceed those of 1904. Added to this, as referred to 
below, many new motors are being connected, so that a still 
larger surplus may be anticlpated for 1905. 

2, Accounts.—Following on a suggestion published in a recent 
report of the city treasurer's, I am for the first time this year 
attaching to this report accounts showing the results of the 
working of the department during the past year. This sugges- 
tion has come at an opportune moment, for from the commence- 
ment of last year the accounts have been, as far as possible, 
kept in the form prescribed by the British Board of Trade for 
a local authority. I had for long wished to see the accounts in 
this form, but the high pressure under which the then limited 
clerical staff was continually working prevented it being 
attempted before last year. As they now are, the figures can 
be more easily compared with the published returns of municlpal 
authorities in Great Britain. In addition to the accounts, I 
have added the usual analysis and tables of technical informa- 
tion, but have abbreviated the latter, omitting some of the less 
necessary items in order to prevent the appendix becoming too 
lengthy. I might here with advantage call attention to the 
fact that the sinking fands and the reserve fand, including 
last years surplus, amount to nearly £14,000, the 
latter alone being about £4,000. The extensions being 
still in progress, there has nob yet been written 
off capital any amount representing the difference between 
the original cost of the old plant and its present 
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value, but I presume that from time to time the reserve 
fand will now be applled to this purpose. Meanwhile the 
sinking funds are year by year increasing, and the total indebted- 
ness of the undertaking may be regarded as being reduced by an 
equivalent amount. | 

5. Progress with Extensions.—The past year has seen the 
completion of the first step in the change over from single-phase 
to three-phase. Early in the year the first single-phase 100-k w. 
alternator set was taken down, and immediately the erection of 
the first three-phase 300-kw. set was commenced. Unavoidable 
delays occurred, and it was not until June that this set could be 
finally connected with the water-pipes and started. Even then 
it was necessary to make very sure before trusting any of the 
city lighting to it, and some months were spent in testing and 
adjusting it. Finally, in October it was ready to carry load, 
and some of the new enclosed street arc lamps and a small part 
of the city lighting were supplied by it. "This enabled & second 
single-phase set to be put out of service, and the erection of the 
second three-phase set to be proceeded with. Until the latter 
was erected and in running order, I deemed it inexpedient to 
trust to the first set to run continuously, and, therefore, with 
some difficulty, arranged that the load could be changed at 
the sub-station from single-phase to three-phase, or vice versd, 
at à moment's notice. Although the consequent switching 
arrangements were somewhat complicated, subsequent expe- 
rience showed that this provision was well judged, as but for its 
ald continuity of supply during the transition perlod could rot 
have been maintained. It was not until last month that the 
difficulty in this direction was over, when the contractors placed 
the services of the two machines at our disposal. Since then 
one or other of the three-phase machines has been running con- 
tinuously, and the temporary switching gear has been dismantled. 
Nearlythe wholeof the lights and motursof the central area of the 
city are now eupplied from the new machinery, by means of the 
500-kw. transformers and the low-tension underground feeders 
described in my last report. The results are quite satisfactory 
wherever the work on the overhead distributing mains, rendered 
necessary by the change, has been finished. This work is now 
rapidly approaching completion, aud at the same time the 
changing over of the outer residential circuits is being 
vigorously pushed on, and will probably be complete by June. 
The third three-phase generator will probably be running 
within three weeks from now, and the fourth will be com- 
menced immediately afterwards. The work on the pipe for 
duplicate water supply from the mouth of the tunnel is well 
under way, but its completion will have to wait until all the 
load is changed over to three-phase. 

4. Street · Lighting. —S ome of the new arc lamps were supplied 
from the three-phase plant in Ootober. Of the remainder, 
some were put into service during November, and the change 
was completed on Dec. 22. The necessity of pushing on with 
the alterations to the private lighting circuits has hitherto pre- 
vented some of the arc lamps from being properly hung. 
Several are not yet in position, and a large part of this work 1s 
at present only temporary. When complete the majority of the 
lamps will be suspended over the centre of the streets. Whilst 
on the subject of street-lighting, I may remark that it was a 
matter of considerable difficalty last winter to carry the maxi- 
mum load with only four machines, one of the single-phase 
machines having been dismantled, and the first new three-phase 
machine not being ready for running, and I therefore had to 
devise various expedients for reducing the load. Amongst 
others, the street lamps, which normally are 25 c. p., 52 c. p., 
and 50 c. p., were temporarily reduced to 16 c.p. It is note- 
worthy that in spite of this reduotion no complaint was ever 
received of diminished light in the streets, although the 
candle-power was in many cases reduced to less than one- 
third of its former value. This seems to indicate that the 
public eye gauges au incandescent lamp used for street-lighting 
by the intrinsic brilliancy of the filament, rather than by the 
amount of light shed around. 

5. Motors.—The month of October saw the first three-phase 
motor started at work. This was of 18 h.p., and was supplied 
to the Tasmanian Woolgrowers' Agency Company for a hydraulic 
dumping press, elevator, etc., in connection with thelr new 
wool stores and salerooms. The working of this motor, I am 
informed, is all that could be desired. There are now 46 three- 
phase motors, totalling 119 h.p., at work, and all are giving the 
greatest satisfaction. There are yet 41 motors, totalling 126 h.p., 
waiting to be changed over, and we have additional orders from 
new consumers for 15 motors, totalling 138 b. h. p., making 
altogether 102 motors, and a total of 383 b.h.p. at work or on 
order. I need scarcely remark that a considerable increase of 
revenue may be expected from this source. 

6. Testing-Room.— The new testing-room at the sub-station 
has already justified its existence. As regards incandescent 
lamps, the addition of an accumulator or secondary battery 
and other minor improvements have so facilitated the work 
that it can now be carried out with the maximum of ease and 
comfort. Five per cent. of every batch of lamps received aro 
tested for candle-power and efficiency, and 1 per cent. for life. 
Any consignments below a certain standard are rejected, and 


payments are made according to the result of the average life 
tests. As illustrating the value of this work, recently our con- 
tractor, being unable to supply some 16-c.p. lamps at short 
notice, a consignment was ordered from another manufacturer. 
Out of 984 received only 156 were within the limit, and the 
candle-power of the others averaged about 12, some being less 
than 8 op. Had we not been systematically testing these would 
have been distributed to the public, but I need scarcely say that 
they were rejected and not paid for. | 

Conclusion.—A glance at the present position of the under- 
taking shows that the prospects for the immediate future are 
extremely encouraging. The capacity of the plant has been 
practically trebled for a comparatively low expenditure. In 
spite of the consequent augmented capital and increased interest 
c es, the receipts are increasing in a greater ratio, so that 
the new plant will be profit-earning from the start. As I 
showed in a recent memorandum, after providing for the lights 
and motors now connected, and between 300 h.p. and 400 h.p. 
for trams, additional motors to the extent of another 1,000 b.h. p. 
may yet be connected without overloading the plant. I, there- 
fore, venture to express the hope that the suggestion already 
made to seriously consider the question of trams may be pub 
into. effect at an early date. I need scarcely state that the 
results referred to above have not been accomplished without 
very oonsiderably increased work, not only to myself, but to all 
the staff; and, in conclusion, I wish to put on record my 
appreciation of their services. 


ANALYSIS OF ACCOUNTS AND SvuPPLY RECORDS FOR YEAR ENDED 


Dec. 31, 1904. 
Financial Position. 
Amount of loans sanctioned ............. %% ⁰ REUS EISE . £160,000 
Amount borrowelldld -A- . . . 127.097 
Amount expended ............. TEES — e CÓ! 139,984 
Amount of sinking funds .. . . is 9,908 
Amount of reserve fand . om coso a 1,811 
Total of items 4 and 5 . PA P E E E 11,719 
Financial Results for Year ended Dec. 81. 
| 1904. 1903. 

Completed year of working . ã . E 8ch 7th 
Capital expenditure at end of year soso oe 2139, 984 £115,580 
Revenue from lighting rate. . 22, 272 23.104 
Revenue from electricity supply .................. —.. £8, £7,545 
Revenue from rental of meters, motors, and fittings, 

and from other sou: e mo e £1,091 £1,043 
Total re venue . e — . 812,292 £10,692 
„ naeran a aAA TS . £4391 £5,116 
Groes profit before providing for. interest and 

sinkiog fſundʒjle.οel eases £7,901 £5,676 
Peroentsge of groes profit to average capital ......... 6:19 4°91 
Iaterest on loat s, les ib terest receivable ............ £4,191 £3,781 
Sinking fund cortübation ............. "— £1,631 £1,143 
Percentage of ditto to average capital ............. & 1°20 1:00 
Financial results after payment of all charger, 

including intsrest and sinking fund, surplus...... £2179 2745 

Supply Records, 

Number of 8 c. p. lamps connected at end of year 

(aro, incandescents, and motors equivalent in 

Qu) xontUoetuv E tque ddva Rio aU DUE eis . 44,221 38,677 

Average for the yea 2 . 2 . ~ 41,797 36 368 
Number of uaits sold— 

Private upp — .. 493,226 442,015 

Power end heating, other departments and work - 

r ro 3 240 16, 752 

Street- lighting . — 241,958 248,550 
Total units sold, private and streets ................ . 768,424 707,317 
Units sold per 8-c.p, lamp (connec ions during 

Nene ca o Ex E PERVERE Y BON EN (66 1815 1948 
Maximum load reached, including aro lamps .. 615 kw. 675 kw. 
Load factor. . 7 os 16:83 14 0 
Oapacity of plant at end of yea .. 600 kw. 548 kw. 
Average price obtained per unit — | 

Private supply, iocluding other departments, 

J TRES . 417d. 896d. 
Street lighting. J ³˙ 1 2:25d. 2 03d. 
Total supply.. „ e 355d. 327d. 

Population of area supplied (last census) q 19,700 19,700 


Prices charged: Private lightiog, maximum demand system, with 
initial charge of 6d. per unit tor daily averege of two hours, and 14d. 
per unit alter. Private lamps in street, half rates. Power and 
heating, 2d. per unit for firat £00 unit: per quarter, per brake horse- 
power, or kilowatt, Id. per unit after. Moto.s and heating apparatus 
for other departmente, 31. per unit. Street-lighting paid for by 
lighting rate, 


Analysis of Costs, 
1904. 1903. 
Per Per 
unit. unit. 
Generation and distribution costs— 2 d. d. 
Oil, waste, and station stores .......... 8 89 028 79 027 
Wages of workmen . sasso . . 1,756 556 2,001 679 


Repairs and maintenance of buildir ga, 
plant, insti uments, tools, mains, trans- 
ormers, meters, eto, (materials only) 877 ‘277 1,264 °429 


Works costs . . . e eem o £2,788 861 23,544 1'135 
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General ooats — 

Rent, menagement expenses, election 
expenses, astes ment roll, mayor's 
allowance, salaries town hall staff, 
hallkeeper, and messenger, salaries 
epgineer’s department and clerical 


stoff, printing, advertising, and 
general ¢s‘abl’shment charges . 1669 528 1,772 ‘601 
Total costs . 24. 391 1:289 £5,116 1'736 


Further Supply Records — General. 


Maximum loads 1904, 1903. 
Private alternatin g e wee (121 kw. 457 kw. 
Private and streets, alternating .......... --. 475 kw. 533 kw. 
Total arc lighting, private and streets 513 kw. 675 kw. 

Units supplied — 

Streets aro, direct-current .............— . - 83,292 87,998 
Streets arcs, enclosed, alternating-current ...... 32,928 7,454 
Street incandescente, alternating-current ...... 128738 153,093 
Streets, tota units. e ~ 344958 249,550 
To consumers, lighting, power, and heatiog . 513.466 482,999 
Total units sold (sum of 7 and 8)................ = 68 424 731,649 
Les in transformers, mains, meters, eto 285,051 225.602 
Grand total, units from station.. ... 1,015,475 957,151 

Privats lighting 
Number of consumers connected Deo. 31 ...... 2,143 1,915 
Iaoret s» of dit o during year €— 228 285 
Number of 8.0. p. lamps connected Dec. 31 30,489 27 461 
Increase of ditt» during aer . - 45,028 3,871 

Power— 

Number of motors in us» on D30. 31 ............ 80 65 
Total aggregate horse-power..........— . . =o 218 161 

Healing 
Number of consumers on Dec, 31 ....... € 257 185 
Total kilowatts in ue . 116 90 


LEGAL INTELLIGENCE. 


PRODUCTION OF TRAMWAY TICKETS. 


At the Nottinghem Guildhall last week Mr. W. W. Simpson, 
secretary of the Darby and Nottingham Electric Power Oompany, 
wee summoned for refusing to produce his ticket when travelling on 
ore cf the Corporation trau s 

Mr. STEVENSON, on behalf of the Corporation, stated that the 
defendant seemed to have the idea firmly fixed in his mind thet he 
need not deliver up his ticket when bo enr on the tramways, When 
au inspector got on to the car and asked him for his ticket, Mr. 
Simpson refused to produce it, siyipng, ''I have thrown it over the 
si le. D fapdant also refused to pay the fare when requested. After 
qioting the by-law under which the proceedings were taken, Mr. 
btevenson pointed out that the case was of very great importance, 
because if people acted in the way that the defendant had done the 
busiaees of the Corporation would be completely disorganised. 

Evidence having been given by the inspector, the DEFENDANT 
in ama that when he piid his fare he was offered a ticket, but he 
refused to take it, as he had done on several previous occasions, When 
asked oy the inspector for his ticket he said thst he had been so 
in s uted of late by inspectors that he had ceased to take tickets, and 
had not taken one on that occasion. 

Orot s examined by Mr. Stevenson, defendant stated that when offered 
ee he told the conductor that he would not touch the acoursed 
thiog.” 

Mr. GREEN, for the defendant, said thera was no by-law which 
compelled a passenger to take a ticket when he paid his fare, and if a 
min re fased to take a ticket he could not be summoned for not pro- 
ducing one, 

The CuaIRMAN: We are perfectly clear that he took a t'oket on 
this ocsasion. 

Mr. GREEN said that it was no business of Mr. Simpson's to act as 
a servant of the Corporation in checkiog the honesty of their employ é3 
by taking tickets, and Mr. Simpson hid now adopted the attitu le of 
paying his fare just before getting off, : 

The CHainMAN said it was quite clear that the offc«noe was com- 
mitted, and impcsed a fine of 208. 

A summons for a s'milar offence on May 22 was then heard. 

According to the pres cution, the defendant, in this case, was asked 
for his ticket ss he was about to leave the oar, and he rep'ied that it 
was on the top. 

The Bench held that th’s was not '' producing " the ticket, and, in 
fining the defendant 104, said they were prepared to state a case if 
necessary. 


COMPANIES’ MEETINGS AND REPORTS 


ELECTRIC AND GENERAL INVESTMENT. 


The directors recommend the payment of the following dividends, 
eto., for the year ended May 31: ordinary shares, a dividend of 4s, per 
share, of which 18. per share wss paid on account in January last, 
leaving 5, per share to be distribot»d; the trus:ess for the ordinary 
shares reserve fand propose to distribute out of the dividends recsived 
ls. per share, making a total present distribution of 4a, per share, or 
20 per cent., or a total distribution of 53. per share, or 25 per cent., 
for tLe year; founders’ shares, a dividend for the year ended May 31 
of £20 per share ; the trustees for the founders’ shares reserve fund 
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propose to distribute out of the dividends received £10 per share, 
makin a total present distribution for the year of £30 per share. 
The above-mentioned payments will be subject to the deduction of 
income tax. 


CHADBURN'S (SHIP) TELEGRAPH. 


The report for the year ended March 31 shows the balance to the 
credit of the profit and loss account to be £18,095, lees managing 
director’s remuneration, directors’ fees and expenses, depreciation on 
properties and plant, £8,234—£9,860. From this amount £6,000 
must be deducted, being dividends which have been paid at the rate 
of 6 per cent. per annum on the preference shares and an interim 
dividend of 8 per cant. per annum on the ordinary stock, leaving the 
sum of £3, This sum, together with the bilancs carried 
forward from last year, makes a total of £11,187. 3s. 8d. to be 
dealt with. The directors p:oposs to pay a dividend on the 
ordinary shares of 12 per cent, per annum, lees income tax, 
for the half-year ended March 31, makiog, with the interim divi- 
dend already paid, a dividend of 10 per cent. per annum for the 
12 months, carrying forward a total balance of £7,587. The year's 
working has, state the directors, been extremely sat‘sfactory, and a 
larga amount of very profitible work has been carried out, indepen- 
dent of the ordinary telegraph business, They consider this a 
favourable opportunity to write off a larger sum than usual under 
the head of depression in reduction of the amount appearing in the 
balanoe.sheet for goodwill, p.tsnt:s eto. New works have 
purchased in Oyprus.road, Bootle, and they hava now been in full 
opers tion for over 12 months. The results have shown an economy 
in working. 


LIENS REGISTERED. 


Barbados Light Railway, Limited, Westminster. — Li 
registered, June 1, for £6,000 5 cent, debentures. Holder: 
C. J. P. Cave, Petersfield, Hante. Oharged on the railways, plant, 
and lights, etc., in the island of Barbadoes, the undertaking, and all 
other property, present and future. 

Woking Electric Supply Company, Limited.—Issue on May 6 
of £150 debentures, part of a series created Nov. 2, 1899, to secure 
£25,000. Oharged on the company’s undertaking and property, 
present and future, including uncelled capital. No trustees, Total 
amount previously issued of same series, £24,850. 

Diesel Eagine Company, Limited.—Issue on May 27 of £16,000 
debentures, being the whole of a series created May 26, 1906. Property 
charged : the company's undertaking and property, present and future, 
including uncalled capital, No trustees, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Panama —The Municipality will shortly require tanders for con- 
etcuct:on of an electric tam way. 

Hornsey.— Tho Town Oouncil invite tsnders for switchboards and 
brackets for arc lamps, Tenders by June 19. 

Darlington —The Corporation invite tenders for switehboird 
extension and booster. Tenders by June 19. 

Aston Manor.—The Oorporation invite tenders for the electrical 
equipment of their overhead tramways. Tenders by June 25. 

Grays Thurrock. —The Urban District Oouncil invite tenders for 
switchboard extension, storage battery, eto. Tenders by June 17. 

Paddington. —The Guardians invite tenders for rewiring the whole 
of the elect io bells at their infirmary ia the Harrow-road. Tenders 
by 5 p.m. on 20th inet, 

Leigh (Lanos.).—Tenders are in vit d for the supply of one watsr- 
tube boiler for the elect-icity depart nent. Tenders by July 1. See 
adveit'semept in last issue. 

Rosario de Santa Fe Argentine.—The Municipality require 
t:nders for the construct/on and working of electric tramways in the 
town. Tenders by July 50. 

Kingeton-upon-Mull.—The E'eotrio Lighting Oommitt:e invite 
tenders for the supply, delivery, and erection of various plant. 
Tenders by June 22. Sze advertisement in last issue. 

Bristol —Tenders are invited for single-phase alternating.current 
transformers and three-phas» to direot-ourrent motor-generators. Fall 
particulars from the City Electrical Engineer, Temple Backs, Bristol. 

Stepney.—The Electricity Committoe invite tanders for the supply 
during the year ending June 50, 1906, of ampere-hour meters, demand 
indicators, and arc lamp carbons, Tenders by noon on 28th inst. See 
advertisment. 

Rotherham.—The Oorporation invit: tenders for the supply and 
delivery of cable and meters according t» their requirements between 
July 1, 1905, and June 30, 1906. Tenders by 25th inst, Full par- 
ticulars in advertisement columns, 

Stalybridge.—Tne Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
genera or, together with the necessary switchgear for same. 

London, W.—The Great Westsrn Railway Company invit» t nder 
for the supply, delivery, and erection of the following plant in connec- 
tion with their ele.tricity generating station at Park Royal: (Speoiſt- 
cation 18) pipework, feed and other pumps, t inks, feed heatars, water- 
dm and oil-soparating plant, eto, Tenders by 10 a,m, on 26th 

t. 
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RESULTS OF TENDERS. 


Exeter.—The Corporation have accepted the tender of Dick, Kerr, 
and Oo. for two cars and equipments, 

Burnley.—The Corporation have accepted the tender of Dick, Kerr, 
and Oo. for one 500-kw. direct-current generator, 

Metropolitan Electric Supply Co.—The tender of Dick, Kerr, 
and Co. has been accepted for two 500-kw. motor-generators. 

Batley.—The Corporation have accepted the tender of Dick, Kerr, 
and Oo. for 5j miles permanent way and overhead equipment. 

Partiok.— The Municipality has placed with Messrs, Bruce Peebles 
and Oo. an order for a 600-kw. direct-coupled set for their lighting 
station. 

Hammersmith, —The Electricity Department have accepted the 
tender of E. Bennis and Oo., at £747, for a complete coal and ash 
elevator conveyor plant. 

Johannesburg.—The Municipality have accepted the tender of 
Dick, Kerr, and Oo. for 100 single-truck top-covered cara and equip- 
ments and two wateripg care. 

Portsmouth Dockyard.—The tender of Bennis and Co. bas been 
accepted for £0 Bennis stokers and farnaoes, shafting, ge ir, etc., 
through E. Danks and Co. (Oldbury), Limited, 

Ashton.under.Lyne.—The Corporation have accepted the tender 
of Dick, Kerr. and Co., Limited, Abchurch-yard, Oannon street, 
London, E.O., for six trsmoars and equipments, 

Burton-on-Trent.—The Corporation have accepted the tender of 
Messrs. Edward Bennis and Oo, for four Bennis patent machine st kers 
and new patent self-oleansing compre:sed-air furnaces. 

Northampton. —The Northampton Electric Light and Power Oom- 
pany have acoepted the tender of Messrs. Edward Bennis and Oo. for 
completo coal and ash elevating and conveying plant, coal-bunkers, ¢t3., 
at £862. 

Blackpool.—The Corporation have aczepted the tender of Messrs. 
Bennis and Oo. for two Bennis patsnt stokers and self-cleansing com- 
preesed-air furnaces for Lancashire boiler, and automatic steam 
rogulator, 

Heywood.—The Town Oouncil have accepted the tender of R. W. 
Blackwell, 59, City-road, London, E. O., for the construction of the 
aig iu way and paving and overhead electrical cquipment of about 

our miles of tramways. 

Trefriw (Denbighshire).—The Hart Accumulator Company, 
Limited, Marshgate-lane, Stratford, London, E, have secured the 
order for the aupply of a battery of 120 of their standard lighting type 
cells required at the electricity works. 

Scottish Central Power Co.—Mesars. Bruce Peebles and Oo. 
have secured a contract for the extension cf the above company's 
generating plant. The contract includes 3,000 b. p. in steam altor- 
nators, condensers, switchboard, eto. The price is £17,000. 

Kettering.—The Urban District Council have received the follow- 
ing tenders for Nernst lamps : 

Total of tender with type A" brackets. 


Johnson and Phillips, Old Charlton. nes £566 2 2 
T. L. Scott and Co., London e 4. 825 16 5 
National Electric Construction Company, Limited, 

Wolverkamp ton. 2 ẽ 2 4. 636 2 0 
Drake and Gorbam. Limited, London. 638 5 6 
Improved Electric Glow Lamp Oompspy, London 641 9 8 
W. Lucy and Oo., Limited. Oxford ......................... 666 8 2 
W. T. Allen and Co., London eee 668 19 0 
Keighley Electrical Engineering Company, Limited, 

CLIN) gener fer er rere eter rrr er ——— wee 674 6 6 
D, Firth and Son, Manchester ...................—... 2 687 18 9 
W. T. Skelding and Oo., Limited, Dudley 679 15 0 
Reason Manufacturing Company, Limited, Brighton ... 69015 6 
General Electric Company, Limited, London . 69610 0 
Electrical Company, Limited, London .......... e 759 9 4 
Moorwood, Sons, and Co., Limited, London ............... 747 0 0 
Hattersley and Davidson, Sheffield . 740 4 10 
H. P. Hodge, Kettering...... ...... V 778 4 6 
Tibbington Foundry Company, Tipton, Staffs. ............ 843 0 0 
Oliver and Co., Wool wich. 4 921 17 4 
H. A. Jack son aud Co., Burnley ..........-.... 5 989 7 6 
A. O. Dickens, Northamptvoeoeo n 1.00 4 0 0 
J. Milne and Son, Limited, London eco N 4005 9 8 

Total of tender with type B bracke 
Johnson and Phillips (ac:epted) )) . e. 686 1 0 
T. L. Scott and G treo ether paa ep err eo 670 13 8 
National Eleotric Construction Company ...... 3 599 9 0 
Drake and Gorham, Limited ......... —— T EE 630 16 0 
Improved Electric Glow Lamp Company... 651 3 6 
W. Lucy and Co., Limited ...................—.—. — 690 9 8 
W I. Allon and ( Goo ᷣ 2. 66917 6 
Keighley Electrical Eogineeripg Company, Limited... 666 9 6 
D. Firth and o 8 . 65519 9 
W. T. Skelding and Co., Limited ........... ....... ........ 725 7 0 
Reason Manufacturiog Company, Limited.... 650 15 0 
General Electric Company, L'mited......................... . 69 6 6 
Electrical Company, Limited . 743 14 6 
Moorwood, Sons. and Oo., Limited ....................... wo 720 10 0 
Hattereley and Davidson . 3 . 723 6 8 
HF. ⁰ ⁵ svtenaeene 777 6 0 
Tibbington Foundry Oompany...................... — . 815 0 0 
Oliver and Oo. rr, 8 915 16 6 
H. A. Jackson and Co . 1.050 17 6 
/ OLI DT eem». 997 0 0 
J. Milne and Son, Limited ................. 2 . 5,824 5 3 
Pontifex and Oo, (posta and brackets only) .. . $89 3 0 


Durham Collieries Electric Power Supply Co.— Messrs. Bruce 


Peebles and Oo. have sscured an order for a 9,000-b.p. generating 


station complete, at £92, OC O, from the above company. 
Stoke Newington.—Ferranti Limited have seceived, through 


Bruce Peebles and Co., Limited, the orcer for the transformers 
required fcr stepping down 10,000-volt three-phase current to supply 
motor- generators. 
are oil cooled, and the total capacity is about 350 kw. 


The ratio of the transformers is 10,000/500, they 


Thirsk.—Tho Parish Council have accepted the tender of the 
Northern Counties Electric Supply Company for tbe lighting of Thirt k 
for 1905-1906. The contract Le A is 29s. 6d. rer 40.0. p. lamp per 
year as against 318. paid to the electric light oompany pen 
The Northern Counties Electric Company has algo secured the contract 
for lighting Thirsk Junction railway station. 

Moxley (near Bilston). —The South Staffordshire Joint Small-pox 
Hospital Board have received the following tenders for the eleotrio 
wiring and lighting (including main cables, fittings, «to.) at the small. 
rox hospital: 

Whittaker Bros, 203, Wolverhampton-street, Dadley 


(acoepted)................... . . 2.2. . . 2195 0 0 
Oroes and Cross, Walsa ll... 2 4 2 3119 0 
D. Firth and Sov, Manchester C 218 0 0 
National Electric Construction Company, Wolverhampton 23013 6 
W. T. Skeldipg and Co., Dudley........... .... — À— . 255 15 6 
G. Cave aud Son, Raby.strcet, Wolverbampton ....... -.. 268 8 6 
Distriot Electric Company, Berry-street, Wolverhampton 268 0 0 
Egginton and Co., Tempest.streeb, Wolverhampton. 2:6 0 0 
Dudley Electrics] Company, 55, High-street, Dudley... 300 0 0 
H. A. Jackson and Oo., Burnley.................. A 360 0 0 


BUSINESS NOTES. 


TRACTION. 


Grimsby.—The Corporation and the company have come to terms 
by which the latter will extend their syttsm. 

Leeds-Wakefield.— [Electric trams are now run from the centre of 
Leeds to the centre of Wakefield, a distance of 10 miles. 

Bolton.—The Tramways Committee have decided to grant their 
motormen, conductors, and night-shed men four daye’ holiday per 
annum with pay. 

Ecoles —The «lectrioal engineer has been instructed to obtain from 
the Salford tramways perum. ui definite information as to the quantity 
of electrical energy required for woking the tramways within the 
bororgh of Ecoles, 

Russia.—It is reported that in view of the grest lack of efficient 
electricians on the Russian railways the Minister of Ways of Oom- 
munication has cesided to establish special electricity schools on all 
the Government railways. 

Apglo-Argentino Tramways Co.—The directors have declared an 
interim dividend on the preference shares of 2s. 94. par share, 1/51 
income tax, for the half-year ending June 39, on which date the 
dividend warraats will be posted. 

Bournemouth —Some little delay appears to have arſs n in the 
completion of the transfer of the company’s businees to the Corporation, at 
which the latter are manifesting symptoms of impatience, as they are 
anxious to link up the 8s ms. A complete scheme of fares has teen 
prepared, 

Bristol.— At a meeting of theinbabitan!s of Warmley, the follo wir g 
resolution was carried unanimously: '' That tbe chairman be asked to 
pr: sont the resolution to Mr. Samuel White personally to consider it 
with the greatest possible oare, and give them the greatest facilities to 
get the ex‘ension carried out at once,” 

Signalling by Wireless Telegraphy.—The Ohicago and Alton 
B»ilway has prepared a section of its eyatem and rolling-stock to 
conduct t:ste with a wireless tclegraphic device. It is proposed to 
equip engines with instrumenta by means of which wireless signals may 
be exchanged between trains 8» as to avoid disasters, 

Halifax.—A special meeting of the Town Council has been convened 
for to-night, when a proposal t» construct a line of tramways from the 
terminus at Saltsrhebble to the Calder and Hebble Ion, st an 
estimated ccst of £6,400, will te considered. A loop line is i> be 
conatruc:ed on the Triangle section at a oot of £250. A proposal to 
intreduce an eight-hour day was n«gatived as impractisable, The 
em} loyé3 work nine hours per day. 

Railway Electrification in Amerioa.—It is reported that electrio 
traction is to replace steam power on the Ohicago and Evaneton line of 
the Chios go. Milwaukee, and St. Paul Railway, and that the Jine will be 
operated by the North-Western Elevated Railway, which will connect 
with the surface line by an ext:neion from its present termiut s at 
Wilson-avenue. All piseengers and freight traffic will be handled b 
ele t-icity north of this point, and within a few yesrs the railway 
be elevated from Wilson-avenue to the city limits. 

Croydon.—The Oorporaticn have decided to give the British 
Eleoh io Traction Company notice of determination of the latter’s lease 
on May 31 next. An independent engineer is to be enge to ge rers 
to the Corporation upon the condition of the system. e town clerk 
has been ir structed to take such st»pe sgainst the company as may be 
necessa) y for the reatoration of ceitiin feeder cables, regarding which 
the Corporation have been in communication with the company for 
some time, The borough electrical engineer reports that, in general, 
the rails and equipment are in a satisfactory condition. 

Derlington.—At last week's meeting of the Tramways Committee 
a report of a somewhat unsa nature regarding the 4d. fares 
wes given, During May the revenue per car mile waa only & 55d. aq 
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against 6°631, in April. The receipta for the four weeks ending May 27 
were £779. Os. 3d., £112 less than in April. The number of passengers 
carried was an increase, beiog 241 655 against 225,419, so that onus of 
the decrease apparently rests on the new jd. fare system. The car 
mileage for May was 29,4244, comparing with 28,625:5 for the previous 
month. A much larger increase in piesspgers than has obtained was 
expected by the committee, 


Yarmouth.—The accounts for the psst year show that the total 
income amounted to £8,736. 88. 3d. (an inoresse of £960. 3s. 9d. on 
the previous year), and the expenditure amounted t» £6 348. 6s. 6d., 
leaving a gross profit of £2,388. 1s. 9d. (an increase of £450. 11s. 11d.). 
which, after deducting interest and sinking fund charges, leaves a net 
profit of £284. 1s. This amount, with £191. 3s. 41. balance fiom 
previous years, makes a surplus of £476. 4s 4d. It wes resolved to 
pase £400 to a depreciation fand, and carry the balance of £75. 4e. 41. 
orward, The Queen’s-road extension has materially contributed to 
the incressad receipts. The number of passengeis carried during the 
yesr was 1,821,200. It is hoped that the Gorleston section will be 
ready early next month. 


Walsall.—The following recommendations figure on the Town 
Oouncil's agenda: That an arrangement be entered into with the 
Wolverhampton and Distriot Electrio Traction Company, Limited, 
under which the Oorporation shall have the right to ran ‘through’ 
cars over the company’s line to and from the Market-place, Willenhall, 
on such terms and conditions as may be sgreed upon by the Tramways 
Committee and the company.  Tbat the Corporation extend their 
tramway from its present terminus on the Walssll-road, Willenhall, 
for about 18 yarcs, so as to form a janction with the tramway of the 
Wolverhampton and District Tramwaye Oompsny, Limited, at an 
estimated cost of £200, aud that the town clerk be authorised to make 
application to the Board of Trade for their approval to such work 
being carried out. 

Automatic Signalling.—The North-Eastern Railway Company 
have had installed on the 11 miles’ stretch of their main line, extend- 
ing from Green Lanes, Thirsk, to Alne Station, a syatem of automatic 
sigoalling. Recently the syttom was examined by Lient.-Colonel P. C. 
von Donop on behalf of the Board «f Trade, and let week the new 
method was ua into regier operation. The system, which was 
installed by the Hall Sigval Oompiny, of New York. is designed t» 
enable the services of signalmen, except at points of janction, t» be 
dispensed with, and is purely aut matic, the necessary connections 
being set up by the trains themselves. The valves for admitting the 
air to the operating cylinder are electrically controilel. The arrange- 
ment is expected to materially increase the capacity of the line, 


Woolton. —The question of linking up Woolton with the Liverpool 
tramway systom came before the District Council the other day, when 
Mr. M'Guffüie moved the following resolution: That the Oouncil 
take steps to devise and det rmine the best route to bring electric 
trams into Woolton, and the course to adopt so that the ratepayers 
will participate in any profit: arising therefrom.” He aeked to be 
allowed to divide his motion in three parts: first, as to the desirability 
of having electric trams ; second, that parliamentary powers should be 
secured, unless: advantageous terms eould be made with the Oorpora- 
tion of L'verpool, or others; and third, as to the best rovt u for the 
line to take. As no sonder wss forthcomiog, the matter dropped. 
The general opinion appeared to be that with two 'bus routes and three 
railway statiors the d'‘s‘riot was sufficier tly s»rved. 


Belfast.— At Tuesday's meeting of the Tamni Oommittee con- 
sideration was given t> the question of the fares, The sub-committee, 
which had met on the 6t^ inst., recommended the adoption of a further 
repoit by the manager (Mr. Andrew Nance), submitting a scheme of 
lengthened 1d. tiges, with a 2d. maximnm fare, which the manager 
stated he hed endeavoured t» frame upon t^e principle of making it 
as convenient as possible to the grestist number. After some discus- 
sion, the report was adopted, sutject, of course, to confirmation by the 
Oouncil. The city surveyor (Mr. H. A. Cutler) reported that he was 
not yet in a position to proceed with the con ve sion of the trams on 
Shore-road as the Antrim-road was about to be taken in hand, and the 
Oavehill and Whitewell Tramway Company would com nerca work on 
their line simultaneously with the Corporation oort ‘actors, so that ib 
was necessary thet the Shore road should be kept open for the traffio 
which would be diverted from the Antrim road. A deputation att nded 
and, on behalf of the residents of Ardoyne and Ligoniel, asked for 
tramway facilities, and after considerable discussion the manager was 
instructed to provide a servise via Shankhill-road to Ardoyne. 


District Railway.—Tuesdsy witnessed the dissppearance of the 
steam locomo'ive from aacther section of the District Railway, the 
branch from South Acton to Hounslow Barracks being now worked 
by electricity. The now service of electric trains was successfully put 
into operation without ceremony. Th's new section is some 64 miles 
in length. July 1 is tbe day on which electricity was expected to be 
adopted generally on the system of the District Company, but it 
may be that the period will have to be extended. There have been 
unlooked.for delays in the delivery of the rolling stock, and it is the 
iotention of the company thst the electric cervice on the circular 
system shall not be sta t:d until they are in a position to ran it in iti 
entirety, they being anxious to avoid the half-and-half Folioy. It is 
stated officially, however, that on the main et etch of line, running 
from east t) west. electric trains will be running i 1 the very near 
fatare, probably by the end of July, The whole line is, in fact, ready 
now, and the company only awaits a sufficient number of care. Auto- 
matio s‘gasllivg will come into operation with the working of the line 
by electric traction, This sy:təm has already been submitted to an 
exhaustive trial, lasting over two years, on the Mill Hill Park t» 
Harrow branch and has given every satisfaction. It is claimed that 
this system is ''foolp:oof" and that it is impcs:ible for a t ain to 
over-run a sigaal thac stands at ''dauger." It is expected that this 
will enable something like double the number of trains to be run, 


Burnley.—At the meeting of the Corporation the recommendation 
submitted by the Joint Tramways and E ectricity Committee, that the 
duties of the tramways mausger be revieed 80 as to limit such duties 
strictly to the management of the traffic on the tramways, and that the 
duties of the borough electrical engineer be revised so as to include the 
management and superv.sicn of ali the electrical undeitikings of the 
Oorporation, was carried, subjx t to an amendment that the resolution 
read ''be revised if found necessary.” A sub-committ:e has been 
appointed to visit other towns for the purpose of making enquiries as 
to the duties of the borovgh electrical engineer and tramway manager 
respe tively. A councillor has givea notice of the following motion, 
which he has agreed to leiva over until after the joint committee have 
repnted: *' That this Council is of tbe opinion that the public intere t 
will bs beit r served in regard to efficisnt service, economical adminis- 
t ation, and freedom from official friction by a reform of our tramway 
aud electrical departments so as to eesure (1) the amalgamation of the 
two departments under one committee ; (2) the appointment of an 
electricsl eogineer who shall have fall control over both the eleotrical 
and tramway Ccpartments; (3) the appointment of a t-affic manager 
who shall be subordinats t» and under the control of the electrical 
engineer. Sach rearrangement, euhjest to due regard being paid to 
existing cor t tes, to be brought into operat'on as soon as possible.” 


Newoastle.—At last week's meeting of the Oorporation, the 
tramway returns for the year ended March 31 were presented. Tte 
income totalled £197,849 agair st £185,027 for the previous year, the 
receipts per car mile working out at 10 08d. sgainst 10:94d., an increase 
of ‘04d, The expenditure represented £127,018 against £121,557, the 
amount per car mile being 7:05d. against 7 19d., a decrease of 14d. 
The car mileage for 1904-5 has been 4,326,152 as against 4,059,907 
last year, an increase of 266,245. Salaries and wages showed a alight 
increase, and the cost of power and distribution expensss amounted t» 
£10,628 against £9,751. The gross profit on the year's working. after 
adding a small amount for sundry items, is £70,936. lle. 8d. as 
against £63,469, 183. last year, an increase of £7,466. 13s, This is 
to be disposed as follows: to amount written off stocks on revaluation, 
£923. Os. 7d. ; amount deducted from profits for money stolen from 
traffic receipts ab Byker depót on Jan. 1, 1905. £57. 13s. 9d. ; interest 
on loans, £55,944. 51. 7d. ; redemption, £29,717. 13s. 43. These 
together leave a net profit on the year’s working of £6 293. 181. 59. 
The balance remaining from the previous year was £5,681. le. 6d., so 
that the total surplus is £9,954, It is reported that in addition there 
is a sum of £10,000 to be taken into account. This had been lent to 
the Elucation Committee, but has been paid back and invested at 
33 per cent. interest. This sum, added to the £9,945 mentioned 
above, briags the eum to be dealt with up to £19,954. It is proposed 
that the Council should invest thid sum ae a nucleas for depreciation. 
Thero has been paid off in redemption £83,371, of which £81,318 hes 
been entirely extinguished, and £2,053 has been invested in a sinking 
fund. The accounts will bs considered at a special meetiog of the 
Tram ways Committee to-night. 

Heywood.— At the meeting of the Corporation the town clerk sub- 
mitted draft sgreement prepared by him with Bary and Rochdale 
Corporations for working the Heywood tramways, aud it was resolved, 
„That the sgreement be approved and submitted to the Corporations | 
of Bury and Rochdale for their consideration." Oouncillor Popple 
subsequently Bee the adoption of the minutes of the Tramways 
Committee. He stited that during the past month the average of the 
daily receipts was £11. 16s. 63. ; for the previous month it was £11. 
7s, 8d. and for the month prior to that £9. 18s, 2d. Roferring to a 
communication received from the Lancashire Electric Power Company, 
he stated that the Heywood electrical engineer and the consulting 
engir oar (Mr. Salter), travelling somewhat diffarent roads, bad come 
to the same conclusion, which was that they should be able to produce 
elect’icity at about 14d. instead of 31. per unit. Mr. Salter had 
stated that he would be dissppointed if the cost of the current in 
Heywood did not come down to 1d. per unit If Heywood decided 
to purchase power from the Lancashire Electric Powar Oompany, that 
company would have to lay mile of cables largely through a hcstile 
country, and they would have to obtain wayleaves from landowners 
before they cculd lay their cables. Their nearest works were at 
Outwood. If Heywood bought electricity from the company they 
would receive the current at a high tension, and the Oorporation would 
have to supply machinery to reduce the tension and distribute the 
current, Therefore, instead of getting the current for 1'Ód. per unit, 
it would cost Heywood about 24d. per unit. In the first report given 
by Mr. Salter it was stated that they would have to spend £8,000 on 
the electricity works in order to provide the required current, but that 
estimate had since been reduced to £6,000. Taking all things into 
consideration, the committee had decided to generate their own eleo- 
tricity. The minutes were adopted. 


Light Railways.—Applications to the Light Railways Commis- 
sioners are now pending in reference to systems for Yorkshire and 
Lincolnshire. It will be remembered that an application was made 
early this year to the Commissioners by the promoteis of the Ackworth 
and Immingham Light Railway, which it was proposed to oonttruet 
from the Ackworth coal mines to the new Humber Dock at Imming- 
ham. An enquity was held, and the Oommiesioners refused their 
sanction, stating that the undertaking, which proposed to cross the 
Trent, was of such magnitude that it needed a parliamentary enquiry. 
The propoeal has now been revived in a modified form, but in two 
sections, and the projected bridging of the Trent has been abandoned. 
The new scheme differe considerably from the old, which was sub- 
stantially for a line from the Ackworth mints roughly, parallel with 
the Lancashire and Yorkshire Railway from Pontefract to Goole, and 
thence parallel with the Marshland railway to Trent side, where it 
was proposed to carry a bridge across the river to the Lincolnshire 
shore. The main line in the present application will be, approxi- 
mately, 12 miles in length, and will proceed in an eattsrly and south- 
easterly direction, from a junotion with the Knottingley and Swinton 
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Railway of the Midland and North-Eastern, east of Ackworth Station, 
and thence to Thorpe-in-Balne, where it will join the West Riding 
and Grimsby Railway (jointly owned by the Great Central and Great 
Northern) near Shaftholme Junction. Th's will give direct access 
from the collieries to Grimsby. The promoters a's» N to take 
had to make a junction with the Hull and Barnsley Railwav between 

orton and Kirk Smeaton, thus giving acce:s to Hull by this route, 
and als» by the North-Eastern over the Knottirgley and Swinton 
Railway. In its amended form the scheme is less contentious than in 
its original shape. The promoters of the North Linò sy Light Rail. 
way, now in course of constru t on, are seeking power to extend their 
line, this being virtually a rival scheme to the proposed Bu ton Light 
Railway. 

Yardley.— At Tuesday's meeting of the District Council the follow- 
ing resolution was submitted: ''That the Tramway Committee be 
iustructed to report to the Council as soon as possible on the question 
of tramways from College-road, Sparkhill, to Shirley." The mover 
stated that in 1906 the period allowed the Birmingham and Midland 
Tramway Company to complete the electrifisation of the Stratford - 
road route expired, but, although the time was rapidly drawing to a 
close, no steps appeared to have been taken. His object in bringing 
the matter forward was to obtain information for the public. He had 
just received a letter from a Shirley resident pointing out how that 
district was suffering from the lack of the means of transit. Not 
only this, but the development of the outlying districts of Birmingham 
was necessary in order to deal with the slum question in the city. He 
had seen it urged that trams to Shirley would not pay, but there were 
many shopkeepers.in that district whose businesses would nct show 
any return for years to come, and the tramway company would have 
to look to the future also. Mr. Spires ssconded the resolution, remark- 
ing that the time had now arrived to compel the trsmwsy company to 
show their hand, and to declare whether they intended to lasy dowa 
tramways or not, In the latter case, the Oouncil should formulate 
some other scheme, and perhaps the Council itself might lay down 


the lines and arrange with the Birmingham Oorporation to run its 


cars upon them. Eventually it was agreed to deter consideration of 
the matter until the next meeting. A letter was received from the 
Worcester County Council, stating that the attention of the City of 
Birmingham Tramway s Company had been called to the granite setis 
laid by them in the Stratford-road, and the clerk stated that Mr. 
Lycett had been communicated with, and had promised to have the 
matter attended to. A communication his been received from the 
Board of Trade stating that the Bcard have made an order sanctionin 
the use of steam power on the tramway between Baker-street an 
College-road, Sparkhill, for a farther period of 12 months. 


London County Council —The Highways Oommittee reported at 
last week's meeting of the Council that street widenings were being 
executed in connection with some of the authorised lines ia West 
London, in consequence of which it will probably not be possible to 
proceed with the construction of these lines for some 12 months, 
The committee recommended, however, that the lines from Hammer- 
smith Broadway to Putney should be undertaken early next year. It 
has been necessary to consider the question of the arrangements t» be 
made for the erection and equipment of the car dex 658, independently 
of the actual tramwaya conetruotion, as the time occupied in acquiring 
sites and erecting the requisite buildings thereon is considerably 
orgii than that required for the track. The only building required 
in the first instance for the tramways above referred to is a car-ehed at 
Hammersmith, arrangements having been made for the temporary 
supply of energy. A site a joining Hammersmith Broadway has been 
secured for the depót, of which it is only necessary to construct part 
6) present, but the committee propose that plane, etc., shall be pre- 
pated for the whole. The approximate cost of the car-shed is £31,C00, 
and of the portion proposed to be first built, £21,000. The Council 
agreed to the committee's prop^sal that £300 should be voted for the 
preparation of plans and estimates, There are indications that an 
amicable arrangement will be arrived at between the Oity Corporation 
and the Oounty Council. The Special Committee of the former body 
sat several times last week to consider the question from all stand- 
points, the object in view throughout their deliberations being t» 
formulate, if possible, some scheme as a substitute for the veto pre- 
viously decided upon. A deputation of the Highways Committee of 
the County Council waited upon the Special Committee, and a long and 
interesting conference took place, a welcome sigo being the evident 
desire on the part of all to promote friendliness of fecling between 
the two bodies concerned. It is reported that the Sp2cial Oommittee 
will, with practical unanimity, pres ent a report on June 22, recom- 
mending the Court to rescind the previots resolution. The idea in 
the mind of the Special Oommittee seems to be that the widening 
is desirable—not alone because of the trams, but for the purpose of 
accommodating the ever-increasing volume of trafo which pours 
over the bridge during the busy hours of the day. The widening, 
if their views receive acceptance, will presumably be undertaken by 
the Bridge Hou*e Estates Committee, and the money will be found 
out of the revenues of that trast. 


Tho Light Railways Act.—A p:rlismentary paper recently issued 
contains a report of the proceedings of the Light Railway Commis- 
sioners and the Board of Trade in reference to light railways up to 
Deo. 31. Twelve out of the fifteen orders before the Board of Trade 
for confirmation on Dec. 31, 1903, were confirmed during 1904, the 
County of Hertford, Waltham Oross, and Enfield and the Diver, St. 
Margaret’s, and Martin Hill ordera being held over. During 1904 
20 fiesh orders were submitted to the Board by the Light Railway 
Oommissioners, of which 14 had been confirmed. Confirmation was 
not refused in any case, but in that of the Southend and Oolchester 
order powers were not granted in respect of certain proposed piers and 
ferries, During 1904 21 orders were confirmed, comprisirg 97 miles, 
at sn estimated expenditure of £801,352. Since the commencement 
of the Aot, in 1896, 237 orders haye been confirmed by the Board of 


Trade, sggregating 97 miles, at an estimated onay of no less than 


£11,279,780. From the date of the lost report the Treasury have 
conditionally agreed to make a further advance of £5,700 by way of 
loan at 31 per cent. in respect of the Welshpool and Llanfair Light 
Railway. The report of the Light Railway Oommissioners states 
that a total of 485 applications for orders to authorise light 
railways (including applications for amending orders) have been 
made since the commencement of this Act. Iu respect of 
278 applications (21 in the year 1904, and 267 in previous 
years) orders have been submitted t» the Board of Trade; nine other 
applications, in respest of which orders are under settlement, have 
been approved by the Commiseioners, and 176 applications have been 
rejected or withdrawn, The decisions with respect to four applications 
have been deferred, and 18 new applications, made in November last, 
remain to be considered. Up to Dec. 31 applications for lines on public 
roads, mostly electric motive power, totalled £18 058,644, of which 
proposals representing £5 661,643 were approved, and. others repre- 
senting £5,856, 289 rejected, the Board of Trade dealing with ipe 
t'ors aggregating £5,617,002, Amending orders up to the end of last 
year deal with lines representing £35,542,914, £15,059,261 beiog 
approved and 29, 950, 255 rejected, whilst propcsils amounting to 
212, 555,840 were sent to the Board of Tiade. In regard to steam 
lives during the same period, the schemes submitted represented some 
144 millions, of which propcs ils to the amount of £6,900,000 were 
approved, £4,000,000 rejected, £1,453,710 withdrawn, and £6. 500.000 
sent to the Board of Trade, The L'ght Railway Commissioners have 
recently submitted the following orders to the Board of Trade fer con- 
firmation : Oentral Essex Light Railway (Amendment) Order, 1905, 
amending the Central Essex Light Railway Order, 1901, and Radfield 
and Sible Hedingham Light Railway Order, 1901 (June 6) ; Newark 
and District, Light Railways Order, 1905, authorising the construction 
of light railways in the borough and in the rural d's riot of Newark. 
Tbe Commissioners have decided to spprove the application for a 
light railway from Ma'dstone to Headcorn, subject to one or two 


stipulations. 


LIGHTING AND GENERAL. 


Govan.—The extension of the eleetricity works in Govan-road was 


inaugurated last week. . 

Telephone Company of Egypt —The register of transfers of 
44 per cent. debenture stock will be closed from 17th to 30th inst., 
both days inclusive. 

Walsall.—The Electricity Commiitse recommend that an electric 
cable be laid in Buchanan - road ata c st of £194, and one in Portland- 
street at a cost of £60. 

Heywood.—The consumption of electricity for April was 4,805 
units as against 4,262 un its for the corresponding period of last year, 
an increase of 643 units, 

Worcester.— Application is to bs mide for sanction to borrow 
26,009. 14s. 7d., overspent on the electricity capital account for 
machinery and equipment. 

Macolesfield.—A scheme for lightiog the town electrically has 
been adopted by the Town Council, and an electrical engineer is to te 
appointed at an early date. 

Boston.—Ata meeting of the Town Council last week a proposal 
to appoint an electrical engiucer to prepare a scheme for installing 
electric light was referred back to commit e. | 

Paisley.— At Wednesday's meeting of the Corporation it was stated 
that the total revenue to dat: for current supplied to the Distriot 
Tramways Company amounted to £5,322, 45. 81. 

Hampstead.—4At the fortnigbt!y meeting of the Borough Council 
the Ohairman of the Lighting Oommittee stated, in reply to a ques- 
tion, that the proposal t» iatroduce & new method of charging was still 
under consideration. 

Tunbridge Wells.—It was reported at last week's meer Oe of the 
Town Council that there had been a profit in the electric lightin 
undertaking for the past year of nearly £1,000, which is to be applie 
in reduction of the rates, 

Press Telegrams.—Press telegrame can now be accepted for trans. 
mission via France between the Uaited Kingdom and poesi 
between the hours of 6 p.m. and 9 a. m., at the rate of 14d. per word, 
with a minimum charge of 10d. per t:legram. 

Darlington.—A number of applications have been received for the 
installation of electric light, Meiste. Peaee and Partners, Limited, it 
is reported, intend to introduce electric power, in the place of steam, 
for grinding corn at the granary in Whessoe-lape. 

Sleaford.—The electric lighting accounts for the past year show 
receipts of £1,130 and expenditure amounted to £670. 28, There has 
been a surplus since the commencement of the undertsking of £268, 
but £780 having been allotted to depreciation, there is now a deficit 
of some £550. 

Coventry.—The Electricity Oommiitee have decided to extend the 
mains to Rochester-road, Earlsdon, at an (stimatsd cost of £280. It 
has also been decided to 1e:ommend the Council to undertake t» 
maintain and replace consumers’ electric lamps sabject to a graduated 
ecale of quarterly charges. 

Edinburgh.— At a meeting cf the Electric Lighting Committee, it 
was reported that the number of 8-c.p. lampes applied for from May 5 
to 15 was 2,606, against 2,498 for the same pericd last year. e 
total number of applications for the year from May 15, 1904, to 
May 15, 1905, was 86,981. 

Islington. — At to-night’s meeting of the Borough Council the 
Lighting Committee will pre&ent reports from Prof. Kennedy and the 
borough electrical engineer upon the proposed extension of plant, with 
a recommendation that application be made to the London Qounty 
Council for s Joan of £15,900. 
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Telegrams to Japan and Korea. —Tho Eastern Telegraph Oom- 
pany notifies that on and after the lat prox. the tariff per word for 
telegrams from Great Britain to Jap n and Korea, forwarded via 
Eestern, will be reduced as follows: Japan, 43. 10d. ; Korea, Seoul, 
Fusan, and Ohemulpo, 4a. 10d.; other stations, 5s. 3d. 


Fareham —The Urban District Council have agreed to lay an eleo- 
tric light cable to Upland, the is imated cost being abont £90. Tko 
engineer (Mr, Blake) said it was necessary for the Council to take into 
consideration the que tion of enlarging tbe main in West.strect, and the 
matter was referred to the Electrio Lighting Oommittee. 


Southwark — At the meeting of the Bcrough Cor nail the General 
Purposes Oommittse recommended that the Oouncil should oppose 
various Bills promoted by p-ivate companies for the s ipply of eleo- 
tricity, Soms members cf the Ocuncil deprecat:d the harassing of 
privat» enterprise, but eve: taally the recommendation w: s adopted. 


Glasgow.—It is repoited that the Electricity Committee have 
received numerous represantatione regardiog the charges for current, 
and it is not improbable that reductions will be made to shops, ware- 
houses, etc., fcom 6d. per unit for 365 hours per year maximum demand 
pee A thereafter to 54d. per unit for the first two hours’ use maximum 

omand, 


The Decimal Association.—This association has issued a care- 
fally-compiled chart of the metric system of weights and measures, 
which has been received with approval by such scientis“s as Lord 
Kelvin and Sir Oliver Lodge as s{f rding a popular and clear explana- 
tion of the system. The chart can be obtsiaed from the secretary of 
the association, Oxford-court, Oannon street, EK. C., prios 1s, or 
monnted on linen and fit'el with rollers and varnished, 5s. 


Houghton-le-Spring. — At the meeting of the Ru'al District 
Oouncil reference was made to recent telegraphic difficultica, and the 
clerk read a letter from the postal sections] engineer, in which he 
stated that as he unde:s‘ood the tramway company intended turnirg 
the current on to their lines at an carly date, he would not be ina 
p2sition to make arrangements to prevent interference with the tele- 
graph line by the tramway line until he was assured that the telegraph 
poles could be removed to the new route suggested by the Oouncil. 
It was deoided that steps be taken to have the poles removed. 


Thirsk,—The Parish Council have decided in favour of electricity 
for lighting purpows. At their last meeting tenders were received 
from the electric lighting company to light the public lamps for the 
season 1905.6 at a cost of 294. 64. per lamp, or if a three years’ contract 
was made a reduction of 5 per cert. on this amount. The Thirsk Gas 
Compiny's tender was 318. per lamp, or 303, if a three years’ cor t ‘act 
was entered into, After fall discussion it was decided to contract with 
the electric lightiog company for three years. This inclades the 
lighting of the Stat on-road, which has previously not been lighted. 


Batley.—The annual report of the electricity department for the 
past year shows that the tctil revenue has been £3,764 and the 
expenditure £2,167, giving a gross profit of £1,597, which, aftsr 
paying interest and sinking fand, leaves a deficit of £354. There are 
96 consumers, the average pric: for current being 3 8d. per unit. 
Taking lighting and power together the average price is 2:53. per uvit. 
The opinion is expressed in the report that, considering the heavy 
capital expenditure (£36 068), the scattered nature of the district 
supplied. and the low price obtained for current, the results of the 
firas year's working are very favourable, 


California. — It is reported that one of the largest electrical generat. 
ing companies in California was 5 at Ukiah, with a 
eyes of half a million dollars fclly subscribed. The new company 
will occupy the upper part of Potter Valley as a etorege reservoir, and 
will utilise the waters of the Eel River for generating current. It is 
contemplated to run a tunnel 14 miles long through the mountains, 
bringing the water of the river to the bead of the valley, and then 
give a fall of 470ft. to the dynamos. A plant of 2,500 b. p. will be 
installed, and this will be augmented as fast as the sarvice lines shall 
have been carried to other places. It is expected that s full eleotrical 
supply can ba furnished all coast towns and citits, and carried over 
into the interior. 


Cooper-Hewitt Mercury Vapour Lamp.—We learn that the 
British Westinghouse Electric and Manufacturing Company, Limited, 
are now prepared to supply all types of the OCooper-Hewitt mercury 
vapour lamp for direct current. The efficiency of this lamp iva point 
of considerable value, and, in addition, the lamp poescs»es several 
important charaoter'st/cs, not the lets; of which is ite value for fiac 
graphic purposes or all proceass of a similar nature. Its utility in 
this respect is accentuated by the fact that its light is of a highly 
actinic quality and almost entirely devoid of red rays. Asan illuminant 
for workshope, factories, drawing offices, etc., the Cooper-Hewitt 
mercury vapour lamp bas demonstrated its value, especially in Amer isa, 
where it has been largely employed. 


Trade Notice —A workirg arrangement hss just been entered into 
between Messrs. Ferranti Limited and Me:s s Witting. Eborall, and 
Oo., Limited, which is of considerable int est to the electrical industry, 
as it affords an instance of the combination of two competitors who at 
one time held widely divergent views in respect to various matt ars 
connected with the design of high-pressure switchgear and the like. 
In the future Messrs. Ferranti's interests in India, South Africa, and 
(largely) on the Continent will be looked after exclusively by Mesera, 
Witting, Eborall, and CO., who have in addition come to an under. 
standing with Messrs. Ferranti in respect to work in Great Britain. 
For instance, it will now be possible to obtain Ferranti material 
through any of Witting, Eborall, and Oo.’s branch offices or sgencies 
under precisely similar terms as if ordered at Hollinwood. Further, 
each firm will have the benefit of the other’s experience, and as both 
firms have made a speciality of high-pressure switchgear and the like, 
the combination, iu this respect particularly, should prove a strong one, 
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Stock Exchange,—The Stock Exchange Committee have appointed 
the 21st inst, as a special settliog day in connection with the British 
Columbia Electric Railway Company's £15,000 preferred ordinary 
stock. representing preferred ordinary shares Noe. 85,501 to 85.00C ; 
and the 2 5rd inst. for the farther issue of £85 000 preferred ordinary 
stock. representing preferred ordinary shares Nos. 65.601 to 74.000, 
and £90,000 deferred ordinary stock. The committee have ordered 
the above.menticned shares to be quoted in the official list; aleo 
148 500 ordinary shares of £1 each, fully paid, Nos. 160,000 to 
308.500, in John I. Thornyoroft and Oo., Limited. Applications have 
been made for the appointment of special settling days in connec'ion 
with the following securities: American Telephone and Telegraph 
Company's 25 000,000 iol. 4 per cent. collateral trust bonds of 1 000do). 
esch, Nos. 53,001 to 78,000 ; Caloutta Tramways Company's shares of 
£5 each (issued in 1905). 

Yarmouth.— The income for the year ending March last amounted 
to £15,196. 14s, Id., an increase of £1,313. 18s. 1d. on the previous 
year, and the expenditure smourted to £8,426, 14s. 3d., leaving & 
gross profit of £6,77C. After deducting interest, sinking fand, and 
rebate charg% there was a net profit of £1,350. 15s. 8d. The rep ort 
of the electrical engineer and accountant stated that during the past 
four years there had been a net profit of £3,910, out of which sum 
22 100 had been applied in the relief of rates, and £1,223 voted for 
street - lighting ext nsions and additions to the power station. Thrs 
all money borrowed frcm the rates during the first three years, amout t- 
ing to £1.893, had been fully repaid. If the committee favoured tl e 
principle of reducing the prices, they proposed the following scale of 
charges: lighting —offer to all consumers an optional flit rate of 5d. per 
unit for all onits used up to 5,000 per annum, and 4d. per unit for all 
over and above that quantity. For power taken from lightiog mans 
a flit rate of 24d. per uoit. The committee recommended the adoption 
of the report, and the Council concurred without discus sion. 

Bermondsey —At list week's meetiog of the Borough Council the 
Electrio Lighting Committee presented their report for the year ending 
March 31. Loans have been obtained to a total of £98000. The. 
capital expenditure to date tc tale £106,793. The income for the year 
anointed to £12,015, sgsinst an expenditure of 27.711. Interest 
and sinking fund charges atsorb £3,163. There is a payment of £500 
to the reserve fund, and an additional £1,000 has been sllo' t:sd to this 
source, as the Oouncil’s order does not authorise the creation of a deprecia- 
tioa fund. Daringtheyear 1,039 505 Board of Trade units were supplied, 
of which 282, 185 were sold for public lampe, 649,914 to private con- 
su mers. and 69,939 were used on the works. The numberof arc lam] 8 
was 168 ; arc incandescent, 556 ; and in side streets, 200. The totel 
maximum demand was 638 kw. As compared with the previous year, 
the quantity generated is practically double, as aleo the quantity soli 
to private consumers; whilst for public lamps 82 670 units were sold 
beyond the supply for 1904. The report was vM Aaa It was resol ved 
to give & testimonial to Mr. W. H. Vincent, the late borough electrical 
engioeer, recording the Counoll's appreciation of hie services. 

Belfast. —Th»o Corporation notity ths following reduotions ia charges 
to come into force on the 1st prox.:—For lighting purposes: on the 
maximum demand system—an initial charge of 61. per unit for the 
equivalent of 182 hours’ corsimption at the consumers“ maximum 
demand per half-year (equal one hour per day), and a su's:qucnt 
charge of 131. per unit for all in excess of this quantity, or an alterna- 
tive flat rate of 44d. per unit. Rosidential lighting—a fist rate of 
41. per unit, or on the maximum demand sys‘em. The whole of tha 
supply t» any one premises must be taken at one of either rates, and 
all consumers have the optic n of being traneferred from one system to 
the other on July 1 of any year. For power and heating, and purp»ees 
other than lighting: on the maximum-demand system—an initial 
charge of 24d. per anit for the equivalent of 182 hours’ consumption 
at the consamer’s maximum demsnd per half-year (equal one hour per 
day), and a ru s»quent charge of Id. per unit for all in exoes of this 
quantity, The initial charge will be reduced to 211. per unit when the 
consumption exceeds 2, 000 unit: per quarter, and to 2d. per unit wh n 
the consumption exceeds 5,000 units per quarter. Special prio s to 
consumers using current during certain hours and for stand-by purp:s s. 
The above prices are subject to a minimum charge of 20s, per annum 
for eash meter installed. 

Beokenham.—4At the meeting of the Urban District Council the 
Electricity Committee sibmi the following report: The sib- 
committee appointed for the purpose reported that they had been in 
communication with the British Insulated Company and recommend 
the arrangement embodied in a draft letter submitted to the committee. 
This arrangement will entitle the Council to at once enter upon the 
electric light station and carry out any extension of buildings and 
machinery they msy think proper. The corsideration to be the 
piyment of £100 to the company, who will waive their claim to 
a larger sam which would become payable to them under tle 
strict terms of the contrast. The Council to concede the revised 
price for house services claimed by the company and the 
company to undertake to supply cables for two years fom 
the expiration cf their contract at prices set out in the correspondence, 
The company to continue to work the station at their own risk um t:1 
their cort:act expires. The committee recommend the arrangement 
for confirmation by the Council, The committee recommend that the 
consulting electrical engineer and the s1rveyor be instructed to prepare 
plane and specifications and invite tenders for extending the buildings 
and providiog a new 250 kw. machine with the necessary boilers, (t. 
The extension of the power-house to provide sufficient space to 
accommodate machinery for the s ipply of the Penge tramways.” The 
report was adopted, 

Southwiok.—At the monthly meeting of the Urban District Council 
a letter from the Oounty of Durham Electrical Power Distribu ion 
Company, Limited, was read stating that the company were about to 
give a supply of electricity for light'ng aud other purp:sss in the 
urban district of Southwick-on-Wear, under powers conferred upon 
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them by the Sunderland Districts Electric Lighting Provisional Order, 
1904, and asking for the cor sent of the Covnoil to an application to 
be made to the Board of Trade enabling them t» carry their high - 
tension and distribution mains overhead. The Council decided to 
refer the matter to the Highways Committee, 

Loughborough.—At the meeting cf the Town Oouncil the elec- 
trical engineer reported that the cost of the recent exhibition was £41. 
15». 7d, the amount taken for admission being £25. 15s. The com- 
mittee having considered the report of the electrical engineer as to the 
increase that would have to be made in the price per unit of electricity 
consumed in order to reconp the Corporation if free wiring of premises 


was adopted, it was resolved that the consideration of the matter be 
Pos pon ed sine die, The electrical engineer reported that he had made 
enquiries as to the probable demand for electricity by manufacturers 
and others for power purposes, but he was not yet in a position to 


report definitely upon the matter, 

London Gazette.—A receiving order has been made ont on debtors’ 
petition in the estate of Alexander Holmes and Alexander McCallum, 
electrical engineers, Crown Works, Darwen. The first meeting in the 
estate of Alec. Gavan Iarig, electrical engineer, 16, Bruce-grove, 
Tottenham, Middlesex, will be held at 24, Riilway-approsch, London 
Bridge, 8.E., on June 19 at 11.20 a.m. 
estate of F. Shaw, electiical contractor, 958. Het sle. ros d. Kingston- 
pon- Hull, will be held at the official receiver's office, Trinity House- 


lane, Hull, on Jane 21 at 11 a.m. The last day for receiving proofs 
in the estate of Albert Smith, lately trading as the Electric Motor 


Supply Company at 54, Hounds-gate, Nottingham, is June 24. 


Telegraph Poles.—At a meeting of the District Committee of the 


Lower Ward cf Lanarkshire, it was stated that one of the members, 


when recently in Londop, had got Dr. Douglas, M. P., to bring before 


the Postmaster General the otjections of the committee to the con- 
tinuance of telegraph poles and wires on the main roads in the die trict. 


The Postmaster-General replied that if the District Committee were 
prepared to bear the expense, amounting to about £2,000, of removing 
the wires from the roads to the railway line, he might arrange to have 


the work done. It was pointed out, however, that the committee had 


no power to spend publie money on such work, and it was agreed to 


continue the TUR ure on the Portmaster-General to have the poles and 
wires removed from the public roads. 


Revocation of Patent.—The Simplex Steel Conduit Company, 


Limited, having been threatened with proceedieg3 by the Metallic 


Seamless Tube Compauy, Limited, of Birmingham, for an alleged 
infringement of the lett:rs j atent known as the Bayliss grip sock:t, 


and finding their businees considerably impeied thereby, applied to 


the Attorney-Gereral for au:hority to present a pstition for the revoca- 
tion of the said patent as the M«tillio Seamless Tube Company took 
no stepy to carry out their threat, The case was heard in the Ohancery 
Division by Mr. Justice Ingle Joyce on the 3rd inet, when hie 
lordship revoked the pater t, and jufgment was accordingly entered 
for the Simplex Oompany with corts. This decision should obviat: 
the uncertainty which might have arisen in referenc3 t» patents con- 
nected with continuity methods for sccket joint conduits, 


Dewsbury.—The annual report of the Dewsbury borough electrical 
engineer (Mr. R. H. Campion) shows that during the year ended 
March 31 lost 989,037 units of electricity were generated and 877,649 
units sold, as follows: public lamps, 25 272 units; traction, 517,318 
units; and private consumers, 355,059 units. The receipts amounted 
to £9,553. 10a, 3d., ss compared with £8.814. 6s, Ad. in the preceding 
year, and the expenditure to £4,859. 7s. 63., as against £4,160. 
17s. ld. in the previous year. The gross profit amounted to £4,394. 
21. 2d., as compared with £4,653 88. 3d. Alter payment of interest 
and sinking fund there remains a net profit of £1,243. 7s. 6d., as 
against £1,951. 103. 31., a difference of £708. This is pmt'y 
accounted for by a reduction in the charges for electricity and an 
increase in the wages bill owing to a breakdown in the cables and 
alterations at the station. 

Southampton.—The Electricity Committee's report contained the 
following: The Ele t-icity Committee have for some considerable 
time had under their consideration a suggestion that an electrical 
exhibition should be held in Southampton .ia connection with this 
department. Darirg the last few weeks s»veral towns in the vicinity 
have done something in th's mst:er, and in April the Ele tricity 
Committee visited Silisbury, where a small exhibition wss being held. 

From information obtaincd there the committee are of opinion t^st 
the eleotricity department would beneft if an exhibition on similar 
lincs were inaugurated in this town. The yerp'e cf Southampton 
would then have an opportunity of seeing in operation the many uses 
to which electricity is adapted at the preeert day. The commilt:e 
would like to have permission from the Council to make all arrange- 
ments for holding this exhibition at a ocst to this department of 
£100." The Ocuncil sanctioned the propc s u. 


New Atlantic Cable, —The cable steamer '' Cambria” started from 
Queenstown on Tuesday en route for Cape Canso, Nova Scotis, to take 
soundings across the Atlantic for the purpose of selecting the route for 
the new cable of the Commercial Cable Company. Soundings will be 
tiken at intervals of about 20 miles, and this work will occupy abcut a 
month, Already the Cambria ” has successfully laid the Irish shore 
end of the cable for a distance of 190 miles from Waterville. Another 
cable steamer, the Colonia,“ is to leave London with cable material 
and a technical staff direct for Cape Canso, whence the cable will be 
laid eastwards over the track that the Cambria " will have charted 
until she makes the connection with the bueyed end off the coast of 
Ireland, The Cambria is a new vessel, owned by the Telegraph 
Construction and Maintenance Company, Limited, 370ft. in length, 
and 1,016 net register, specially designed and fitted with all the latest 
improvements for cable laying sud overhauling. 

Lianelly, —At a meeting of the Urban District Council a deputation 
of tradesmen was received in regard to the proposed eleotrio lighting 


The first meeting in the 


amount will be raised from time to time as occasion requires, 


scheme. The leader of the deputation stated that the scheme wr 3 
unnesestary, and it would add to the liabilities cf the Couucil and 
increase the already heavy rates. The tradesmen did not want electric 
lighting, and would not take it. Abend a ycar ago an agreement 
between the gas company snd the Council was sigaed, and it was hoped 
that it would have put an enl t» the d's:emion that had gone on for 
years. Scarcely bad the ink on the agreement diied, however, than 
they fund the Council giving notice t» terminate it. The Chairmen 
ssid the wsiom or otherwise of terminatirg that agreement had 
nothing to do with the electric lighting s:heme, to wh'ch the leader 
of the deputation replied that it was very material, as affectiog the 
cost cf illumination in future, The Oouncil decided, aftr the retire. 
ment of the dept t ition, to hold a special meeting to meet the 
t adesmen. 

Swansea. —The financial it ite ment in connection with the electricity 
works shows gross profit for the year ending March of £7,408, 1s 51. 
After allowing £103. 127s 10d. for defective meters, bad debts, etc., 
£5,381, 198. 2 1. interest, ard £2,651 for sinking fand, the ned profit 
is £1,271. 83. 54. This, with the balarce £744. 11s. b. ought forward 
from les: year, amounts to £2 C15. 19s, Bd., but insemu:h as £3,125, 
183. 91. has to be put aside for ticking fund, in accordsnce with the 
requirements «f the Local Government Board, so as to bring this fund 
up to date, there is a deficit of £1 109. 19a, 4d. Ia submittirg his 
annual repo t, the electrical engineer (M-. O. A. L. Prusmann) stat d 
that the gross œ s} of coal and cartsge of at hes was £1,279, a decre se 
of 24 percent. Swansea was better by over 50 percent. on the average than 
other provircial stations. ''Weges on generation” came to £1,395, 
133, 2d. gross, a decrease of 14 percent, The total costs this year (26, 983. 
12s. 5d. gross) rep:esent a decresse over last year of 74 per cent. The 
average price for privet» lighting had been reduced by about 10 pr 
cent, From April 1 certain reductions to private consumers camo into 
force for both lighting and power. The revenus was £13,307, and the 
costs of the station £6,003. It is expected that durirg the ensuing 
year private consum eis for both lighting and power will be materially 
ineret s 3d, in addition to wbich the Oorporation tramways will be a 
large customer with very little increase in the capital expenditure, 


Barrow,—From the annual statement of accounts it appears that 
the total cap til expended on electricity works is now £92,555. The 
revenue this year was £11,625, having increased from £9,248 over 
the previocs year, or an increase of £2,375. The expenditure curirg 
the year was £4924, against £4 574, an increase of £350. The 

rofit was £6 698, an increase of £2,025. The interest and sinkiog 
fund charges have risen from £4,195 to £5,499, After paying all 
charges there is a net profit on the year ot £1 198. The loss the first 
yesr was £705, second year £961, and third year £241. In tke 
fourth year a prof t of £425 was made, and last year a profit of £478, 
The number of lamps connected showed an increase of 5,626; the 
figure this year b. ing 50,508, „grinst 44,882 less year. The number 
of unite sold increased from 540,146 J. 81 year to 837,451 1hís year, an 
increase «f 297,508. The cot of production per un t for the pts; year 
was brought down to 141. Adding intercstand sinking fand (1:57d.) 
the total cost per unit was there fore 2:081, The one feature which 
was ubsatisfaotory was the Ja-ge amount of capital that had to be 
expended. If the department had been able to have the sime lergth 
of period for the repaymei t of loans as fcr the gasworks, the net profit 
would have been £2,400, instead of £1,198. The chairman of the 
E'ectr city Committee and the electrical engineer have been su- horised 
to attend t^e couverton of tie Incorporstsd Municipal Electrical 
Association at Edinburgh. Tho ¢lectrical engineer has been int t: ui ted! 
to fix a price, su! j ot to the approval of the committe, for the light- 
ing of the tt-eet lamps at Vicke:stown during the same hours as the 
lamps in the town. 


Nottingham. — At the me: ting of the City Council a petition placed 
before Parliament ty the Manchester Corporation sgiinet the agrce- 
ment between the Postmis'er-G.neral and the National Telephone 
Company was conside rad. Th» petition contends that the sgrecment 
will mean that it will be to the interest of the P. s‘master-General rot 
to grant lice: s's relstive to the working and use of telegraphic and 
te'ephonic communication, and therefore tends to destroy competition 
between the two telephone systems, and to continue, if not t»inorease, 
the preset t excessive charges made. The memorial was ref. r:ed to a 
Ji t meeting of the Parliaments ry aud Gen«r;] Parposes Committee, 
The electrical engineer 1eported that the distributing maias have been 
extended in 43 duestions during the year, the total extensions being 
2‘41 miles. The mileage of the distributing mains at the end of the 
year was 49°81. Ia addition to the extension cf the distributing 


mains three new feeders have been laid from the generatir g station in 


Talbot-atreet. The total mileage cf feeder cables laid during the year 
was 4'9. The number of applications received for a supply of elec. 
tricity on March 31 was 2,793, as compared with 2 557 on March 31, 
1904. The number of 8.0. p. lamps or their «quivalent connected up 
to the mains on March 51 was 267,401, as compared with 239, 366 at 
the end of March, 1904. Serenty-six additional motors have been 
connected up during the year, representing 238 increased horse-power. 
The total power connected to the mains was 2,014 h.p., as against 
1,776 at the end of Marsh, 1904. The number of units sold during 
the year for various purpose was as follows: for lighting purposes, 
3.451.954; for power purpos:s, 1,148,636; for tramway traction, 
3,895,521 —tota], 8.169,921 ; 47°65 per cent. of the units sold for 
private lighting were at the reduced rat: cf 14d. per urit, The total 
number of unite sold for all purposes during the year ending March 31, 
1904, was 8, 101.810. The annual report was adopted. The spare tet 
dynamo fcr the Eisterofo distractor was erected in May of lest year, 
increasing the available horse-power from 13,605 to 13,810, A strong 
demand for lighting and power still continues, and the Oorporation 
have obtained sanction to a loan cf £100,000 for extersions, This 
Daring 


the past year the whole of the plant was maintained in good con. 


dition out of revenue. 
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Worthing.—At the meeting of the Town Council, the members 
had before them an important report from the resident engineer (Mr. 
Geo. Porter) with reference to the extensions of plant and machinery, 
eto., which Mr, Porter considers will be essential to meet 
the demands of the near fut ire. Mr. Portsr pointed out that 
the three existing boilers will all be working together in the winter 
1905-6, so that there will be no spare boiler available for use when 
any one of the others is opened up for cleaning or repai;s. A new 
boiler with steam and water pipes must therefore be obt zined before 
the heavy winter's works sets in. The foundations and part of the 
setting of the boiler were built when the plant was last extended, so 
that very little structural work will be entailed. Daring the past 
winter the engines in use were one of 400 h.p. and one of 160 h.p., 
two engines of 160 h.p. each being in reserve. The anticipated 
increase will require the use of the two reserve engines, and at the 
present rate of expansion of business an additional engine and dynamo 
will be required for the winter 1906.7. Mr. Porter accordingly recom- 
meuded that an additional engine be obtsined large enough to supply 
about 10,000 lamps on at one time. At the present charges for current 
(6d. per unit) this engine would probably be eufficient for the require- 
menta of the winters 1906.7.8.9 ; but if the price of current be 
reduced, it was probable that an additional 20,000 lamps may be added 
in two years irom the date cf such reduction. For this proposed 
engine (about 600 h.p.) no additions! buildings will be required, but a 
aew condensing plant will be necessary, as the existing one will be 
taxed to its utmost capacity in the coming winter of 1905 6, and 
an additional boiler and feed pump will also be required. The 
cost of the additional boiler required for the next winter Mr. 
Porter puts at £860, and that of the extensions next year at 
£4,700. It will aleo be necessary to lay two new feeder cables this 
summer, as the three original feeders are very much over-loaded. The 
three existing feeder cables were put down to carry current to the 
distributing mains equivalent to about 9,000 8-c.p. lamps, but during 
last winter these feeders carried current equivalent to a load of 16,000 
8 c.p. lamps in use together. To enable them t» carry the additional 
current, the pressure at the generating station was increased beyond 
the normal. The estimated coat of the new feeders required at onoe 
Mr. Porter estimates at £1 287, and he als» recommended the provi- 
s'on of a farther sum of £653 for consumers’ connections, meters, eto., 
and £200 for distributing mains extensions. The Council decided to 
substitute £600 for the £200 recommended for distributing main 
extensions, and sabject to that altsration the whole of Mr. Porter's 
recommendations were approved, 


Morley.—At the meeting of the Town Council the electrical 
engineer (Mr. J, E. Ellie) reported that the output from the electricity 
works during the month ending April 30 was 9,587 units, against 
10,089 for the same period last year, and that the actual units sold to 
coneumers by meter was 6,296 against 4,573, being a decrease of 502 
in units sold. There had, however, been an incresse of 1,723 units 
sold to private consumers, Mr. Ellis also submitted his report of the 
working and financial results of the electric lighting undertaking for 
the year ending March 31, in which he said: I regret to report that 
from a financial point of view we have not been quite so successful as 
the year previous, The following are details of the baa for 1904.5 
and 1903-4 respectively; total number of units generated, 199,427 — 
202,840; total sold, 142,959—142,958 ; amount used in works, 
13,238 — 14, 552; magaetising unite, free supply, and testing purposes, 
43 250—45,550 ; units sold to private consumers, 95.217 96,831 ; 
motors, 742 —714 ; aro lamps and side lights, 47,000—46,124, There 
are 32 more consumers than in the previous year, but the units sold 
are 875 less, besides which the 4d. reduction in price represente 
some £200." Mr. Ellis proceeds: '"' You will readily see that, had 
we not reduced the price last year 4d. per unit, our revenue 
would have been about £25 more than the year previous, notwith- 
standing the output practically remaining the same, The only 
explanation I can offer for the output remaining constant is—first] y, 

rejudice against the electric department ; secondly, the tradespeople 
0 not realise the advantages of the electric light ; thirdly, remarks 
made in the Oouncil-chamber in the past have not been of 
a oonsolidating nature to encourage the public to take a supply 
of electricity, but happily a better feeling appears to be coming 
on the horizon; and, lastly, a fit of all-round economy appears 
to be passing over the district. . Distribution is somewhat 
higher owing to the unfortunate burn-out of three oonverters 
which broke down in the town hall sub-station, which cost about 
£100, and is included in this item. Public lamps are a little higher 
owing to a portion of the costs of the new arc lamps being paid for out 
of revenue, and which is included in this item. Salaries of engineers f 
are a little higher owing to the amount of new work on outside not 
being so plentiful as the year previous, notwithstanding the unfortunate 
breakdown, Mesas, Pollit and Wigzel repairs to plant and portion of 
arc lamp account being paid out of revenue, the total of which amounts 
to about £150. Oar total expenditure is only some £7 more than the 

previous, Our interest and sinking fund is £1,846. 1s. 7d., as 
against £1,789. 3e. 11d., being sn increase of £56. 17s. 8d. The grcss 
profit for the year is, before providing for interest and sinking fund, 
£605, equal to pay 24 per cent. on the total capital expenditure," 
AM some little discussion, the report was adopted by a large 
msjority. 
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PROVISIONAL PATENTS, 1905. 


JUNE 6. 

11756, Improvements iu or relating to apparatus for prevent- 
ing the live wires of electric tramways falling to 
the ground in case of breakage, Samuel Sims ard 
Alfred Roberts, 8, Quality-court, Ohancery-lane, London. 


12061. 


12062. 


12090. 
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Improvements in eleotric telegraphy. Isidor Kitre», 18, 
Fulham.place, Paddington, London. (Complete specification. ) 

An improved method of and means by which electrical 
bells may be employed on high-tension circuits. 
Francesco Agaggio, 70, Ohencery-lane, London. (Complete 
specifics t on.) 

Improvements in magnoto-electric ignition apparatus. 
Frederick Richard Simms and Robert Bosch, 4, South street, 
Finsbury, London. (Complete specification.) 

Improvements in electric fases and cut-outs, The 
British Thomson-Honeton Company, Limited, 83, Cannon- 
street, London. (The Gereral Electric Company, United 
States.) 

JUNE 6, 

Improvements in switches for use for electric lighting 
and power. William Cecil Kirwan and Kyran Qaaney, 11, 
Brookfield-terrace, Donny brook, Dablin, 

Au improved universally adjustable electric light 
bracket. Edward James Overell, 62, Beacon Hill- road, 
Newark-on-Trent, Notta. 

Load equaliser for alternating currents with automatic 
regulation, Rudclf Braun, 68, Seymour-grove, Old Tre fl ord, 
Manchester. 

Electric block signalling and train-control system. 
John Alexander Whyte, 7, Southampton-buildings, Caancery- 
lane, London, (Oomplete specification. ) 

Improvements in or relating to electric target setting 
apparatus, Alfred Julius Boult, 111, Hatton-garden, 
London. (Phóoix Elektrotechnische Ges. m. b. H., Germany.) 
(Complete spesificstion. ) 

Improvements in battery plates. Harry Oross Hubbell, 

111, Hatton-garden, London. (Complete specification.) 

Improvements in battery plates. Harry Oross Hubbell, 
111, Hattcn-garden, London. (Complete specification.) 

Improvements in arc lamps. Bernard Mervyn Drake and 
John Marshall Gorham, 66, Victoris-.t-eet, Westminster, 
London. 

JUNE 7. 

Improvements in electrical relays for railway track 
circuits and telegraph purposes. William Robert Sykes, 
jan., Wyndoott, Birchwood Park- avenue, Swanley, Kent. 

Electrically operating stop-watches from more than 
one place automatically. Basil Alexander Pilkington, 
12, Atholl-pl«ce, Edinburgh. 

Improvoments in methods and apparatus for producing 
electric sound signals, Charles Henry O'Brien, 5, Oor- 
poration-street, Birmingham. (Oomplete specification. ) 

Improved controlling apparatus for electrically pro- 
pelled vehicles. Willi Nelson Stewart, 45, Lsnsdoune- 
road, Olapham, London. 


Improvements in driving gear for electrically propelled 
vehicles, Willis Nelson Stewart, 45, Lanedoune-road, 
Clapham, London. 

Arrangement for suppressing harmoniesin alternating: 
current machines. Ls Société Anonyme Westinghouse and 
Maurice Leblanc, Westinghouse Patent Bureau, Westi: ghouse 
Building, N rfolk.street, Strand, London. (Date applied 
for under Patents Act, 1901, Jane 10, 1904, being date of 
application in France.) (Oomplete specification. ) 

Improvements in and relating to the manufacture of 
incandescent filaments for electric incandescent 
lamps. Alexander Just, Franz Havaman, and Vereinigte 
E ectrici ats Act.-Ges., 7, Sonthampton-buildings, Ohancery- 
lane, London. 

Improvements in connection with hoisting gear for 
arc lamps and other like purposes. Orompton and Oo., 
Limi'ed, and E:nest William Abbott, 18, Southampton- 
builciogs, Chancery-lane, London. 

Improvements ia and relating to electric switches. 
The British Thomson-Houston Company, Limited, aad 
Eimund Basil Wedmore, 85, Osnnon-street, London. 

Improvements in vapour electric apparatus. The 
Bi iti h Thomson-Houston Oompiny, Limite 1, 83, Oannon- 
street, ee (The General Electric Company, United 
Stat s. 

JUNE 8. 

Armoured casing for electrical wiring and the like. 
Louis Howell, 10, Victoria-road, Swindon. 

Eleotrio conductor rail insulator. Charles Harold 
Roberts, Ashurst, Pinne:rosd, Harrow - on- the- Hill, 
Middlesex. 

An improved electrical switch. Andrew Wybrant Penrc ss, 
28, New Bridge-street, London. 


JUNE 9. 

Improvements in methods and apparatus for preducing 
and utilising electricity and steam power. Henry 
Ernest Fry, 24, John-atreet, Bedford-row, London. 

Improvements in connection with regulating rheostats 
and motor starters for electrical purposes. G 
E iwin Fletcher, 17, St. Ann's-square, Manchester, (Oom- 
plete specification. ) 

Improvements in electrical measuring instruments. 


George Keith Buller Elphinstone, Century Works, Lewisham, 
London. 
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12166, 


Improvements in and relating to electric arc lamps. 
Benjamin Zusman, 18, Southampton-buildings, Chancery- 
lane, London. (Oskar Kónitzer, Germany.) 

Improvements connected with electric tail lamps for 
motorcars, George James Jackson, 15, Water - street, 
Liverpool. 


COMPLETE SPECIFICATIONS ACCEPTED. 


13015, 
13051. 
13084. 
13274. 


13276, 


13870. 


13709. 


To be published June 29, 
1904. 

Electric telegraphy. Brown. 

Dynamo-electric machines. Walker. 

Electric incandescence vapour lamps. Butler- Burke. 

Means for controlling the trolleys of electrically- 
propelled vehicles. Tittle. 

Protective devices for electric generating and dis- 
tribution systems and apparatus. Brits: Thom on- 
Houston Company, Limited. (General Elec trie Company. ) 

Casing for protecting electric leads. Sieme s Bris and 
Co , Limited, and Keres. 

Automatic electrical signalling apparatus for railways. 
Algernon Hamo Binyon and Robert Perey Brousson. 


137364. Apparatus suitable for detecting electrical oscilla- 


13984. 
14197. 
14792. 


14879. 


15069. 


15304. 
15626. 


18873. 
16062. 


10764. 
17020. 
17101. 


17176. 
17297. 


17375. 


700. 
1889. 


2187. 


2313. 
' 4716, 
4786. 
6838. 


8711. 


tions. Flemirg, 
June 17, 1904.) 

Electric fases. Pinkerton, 

Metheds of making electric armature coils and other 
hollow articles. British Thomsen Houston Company, 
Limited. (General Electric Company.) 

Electrico railways on the surface - contact system. 
Rothwell, 

Apparatus for controlling the lighting and extinguish- 
ing of gas, the flow of fluids, or the actuation of 
electric switches, and for analogous uses at predeter- 
mined times, Harris, 

Electric switches, especially applicable to fiuid- 
pressure governers. British Thomson-Houaton Company, 
Limited. (General Electric Company.) 

Electric controllers. Brit sh Thomson-Houston Company, 
Limited. (General Electric Company.) 

Dynamo-electrio machines. Sayers and Mavor and Coulson, 
Limit d. 

Aro lamps. Viarm 6. 

Electric motor control systems. British Thon son 
Houston Oompany, Limited. (General Electric Company.) 
Electric switches. Johuson. (Voigt und Hac ffaer Al t.-Ges.) 
Emergency devices for railway vehicle and like brako 
and controlling systems.  britsh Thomsoa Homt n 

Company, Limited. (General Elestric Com] any.) 

Emergency brake control systems.  Britsh Thoms n- 
Hot st»n Company, Limted. (General Electric Company.) 

Electric vapour aro lamps. Peritz 

Trolley pulleys fer electric railways, tramways, and 
the like. Welsh. 

Terminal for electric cables. Bardy, 


1905. 

Electric transformers. Heinicke. 

Electric train-lighting systems. Union Elekt:ieitäts Ges. 
1904.) applied for under Ioternational Convention, Jan. 27, 
1901. 

Safety lock with an electric warning device and 
detonator. Audibert. 

Electric furnaces, Bosworth. 

Telephone exchanges. Lundquist. 

Aro lamp. Hearson. (Phönix Elektrotechnische G. m. b. H.) 

Suspension of overhead conductors for olectrically- 
operated railways and the like. Jones, (Date applied 
for under International Convention, April 2, 1904.) 

Distribution of electric energy to apparatus capable 
of being operated by direct and also by alternating 
currents, Lamme, (Date applied for under International 
Oonvention, May 3, 1904 ) 


(Date applied for under P.t'nts Rule 9, 


COMPANIES' STOCK AND SHARE LIST. 


Name, Em Last price 
Commereial and Industrial.— £ g 
Alliance Eleccrical Co., 5 per cent. Cum. Pref., Nos. 1-70,00 1 3-1 
Aron Electricity Meter. 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 7/16-17/32 
British Insulated and Helsby Cables, Ord., 1-100, 000 .. 6 Z 546 
—— 6 per cent. Cum. Pref., 1-100,000 - . 5 — $4 
—— (4 per cent. Mortgage ‘Debentures .............- 1 — 102-105 
British Thomson-Houston Co., 44 per Cae. lst Mort. Deb. 
/ ĩↄ˙ m ß mr y ⁊ es RE VE 100 . 100-102 
British ouse Elec. and Mauut., 6 per cent. Pref., 
215, 4 375, 6959552 226 «8 De seeacevocsese tock ©8000 0 osoa - 109 =p mee 13/16 
— cent, Mortgage benture Stock ........ æ 
Brush Engin , Ordinary, Noe 13100731... 8 m 3i 
— Non. Oum., 6 per cent. Prell. 8 — — di 
—C & per cont, 127 Debentare Stocka — . — 100 . 92-95 
= M per, cont, 2nd Debenture Stock =æ- 10 . 79-82 


| Newoastle-u on cros wor Dia Sup 


Name. 
£ 
Callonder’s Cable, Debentarcs eees ms ececogceecveeeeeoeoe Cese1e se x 
— b per cent, reb 1 . . .. „62 e %%%% %% „%% „% 
Orompton and 6 eee „eee „eee e REEE] 3 
— D heu Debentures...............- eee ne ... 100 
— Swan United, «AT Shares, 1-99,261 MENO. 
„A“ Shares, 01-017,139 ........ 5 
-—— — per cent. Debentures ecc 2 „„ „„ 2 262 „„ 6% „ „%% „% 60 oo 100 
4 per cent. Deb. Stock, Red. ............... e.s.. 100 
Hlectric Construction, Limited, Nos. 1 to 112,100 ........ 2 
——— 7 per cent, Cumulative Pref. ... ee as „„ „„ „„ „ „ „ ee a 
4 per cent, Perp. 1st Mort. Deb. . .. 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
General Electric Compan (1800), 5 5 percent. Cum. Pref... 10 
Mort. De tock „ %% 6 6 662 WW 26% 6 „ (E 06 % 66 100 
W. T. Henleys Tel Telegraph Works. . Jv. D 
5 u— EN — 5 
d E Dobent uren e. 100 
India Ri Rubber, Gutta Percha, and Telegraph Works...... 10 
4 per cent. Debentures...........- eee ee eene — 100 
Parker, Thos., Limited, Ordinary ................. ͥ — 10 
Telegraph Oonstruction and tenance............ — 12 
Electric Lighting and Supply.— 
Bournemouth and Poole, n ap ü FC .— 10 
——— 41 per cent. Cum. -~ 10 
——— per cent. ae Becond Bai. 115.00 001-22, 500 10 
— 44 per cent. De tock. Rol... — 100 
Bromley (Kent) Electric D Light at and PO Power 0o. .......... 
—— 4 per cent lat Debenture Stock, Red °... es as ri 
Brompton and Kensington, Ordinary................ — 
— 7 cent. Prewenoe ———— € 6 
Calcutta lectio Sappl Gorp., Ordinary, Nos. 1-60,000 — = 
Cambridge Electric Supp Oompany, Ltd., £10 - 8 
erbe: aa Su 478,001 80 000 cent, Guar Deb. Stock 100 
and (EE E EEEE] e : 
ERLDIOC E gc 1-40,000 E 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Supply ....... saussaie —— esas 1.0 
44 per cent. Debentures .............. eere eo ren . 100 
Clty of London, Ordinary.................... e eee eene — 10 
= per cent. 8 FCC ene — 10 
——— § per cent. Debent ure Stock n . 100 
AE per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 
Oounty of don Electric Supply,Ordinary .......... — 10 
—— 6 per cent. Cum, Pref 37 ER 10 
— 44 per cent. Detenteres Pror. Certa. All pd. Rd. 100 
———— 44 per cent. 2nd Debentures Prov. Certa 
Bdmundsons' Electricity . »1-50, 000. 
——- 6 per cent. Cum. e qu E Ea ea ERN ae pua. 
e cent. First Mort. Deb..................... 
Electric Tractn. Co. of Aust., Ld.,6 d. Om. Ft., 130,000 6 
5 per cent. ont. Debantare Š —— 100 
Folkestone Electric 8 apply Nos. 1- 10, QQ...... 8 
af por oeni, para; Stock, Red. Red............... 100 
Havana ectricit Limited, 1- 000 e9*0900600 ao m6 u» 10 
Ligh , Ord., 1-15,000 ......... 


Hove Hlectric „ Limi 6 
Isle bbe Wight Elec. Lt. and Pwr., LA., 44 p.c. Db. Stk. Red. 100 
een Moe or A d Powa a "Lighting, canted 6 per 
cent. Cum. Pref., 1-150,000 ............—......- 
Lsasingten & oleh ridge Hise Ek Ltd., , Ord., 1-21,000 
Kensington i and 2 and Notting Hill, 4 per 


eos eee %%% eee 9 — 4 eu» Gub =D 


Kidderminster rand D Dist. Bi Bec. c Lighting and Traction, Pref. 
London Electric, 
6 per cent, t cos ee es reuse ce 


. on io 
Ld.,4 Ps "Ist Mort. Deb.. 100 
Ordinary b 


€ € 9 9 9.9 o 


e „ 886086 €. OCF 90.0 €.9060 9.00900.0900900 OS - 4 


0 aoas cc - 


ceceo 9925900099 


26 „%%% % %ꝙł „% „%%% „%%% „%% „% „%reEL 


Shares Mortgage 
Smithfield Markets Electric Su 
4 per cent. Debenture 
South London, Ordinary ......................-.-.-* 

South Metropolitan Electric oe and Power Co., Ord... 1 

7 per cent. Cum. Prein. 
— (4 per cent. 1 Mort. Deb. 
——— Ditto, J ane, RN 

di. Jamea's 1 


%% %%% % „%„% „%%% „%% „%% „% %% „6% % „%% 0 „„ 606 06 „ 0 2 


ary, 8-50, 
—— 6 per Sen Gnade tava ee 50, 001-80, 000 


Westminster, 
—— 6 per cent, Cum, Pret., 110,101-138,851.. — — = = 


Eleetrle Tramways.— 
Angie Argentine, 5 per cent, Cum. Pref., 1-260,007 — — = ; 


ee 6.0 ee 94 90 0-85 „„ „% „%%% „% „% „ „% 940200979 95 r „„ „ „% „% „ „„ 6% 6 0909 


Permanent 6 per cent. Debenture Stock. 1888 .. 100 


6 
6 
J 
6 
5 
5 
6 


Auckland Elec. Trams, Ld.,5 pod lst 18 Deb. Stk., Red. 100 

Barcelona Tramways Limited ‘vie assises 10 

5 per cent. Cum. Pref. Blea, 1- 10, 0 10 

5 per cent. Deb., Red., 1-Gÿõ ee . 100 

— eat ned. Den. Stock k...... 100 
Rath Elec. Tramways., Ld, Pref. Ord. ere 75,001-150,606.. 1 

———— 5 per cent. Cum. Pref. Shares, 1 -59,394 EPIS 1 

Belfast Street Tramways, Ord., 1-26,600 ꝶ !':: . 10 
Blackpool and Fleetwood Tramroad ........... —— Án 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ 5 
—— § per erat. Cum. Pret., os. 1 1 75,000 esa 5 


per cent. Deb. Stk., Red., Prov. Par all på. 100 
British Columbia Electric Railway Co., Ord. D ef. .... 
— pH Pref, 
cent, Cum. "Perpetual. Pref. Stock .. 
1. per cent. Ist Mt, Debs. Ho M 890, of £40each 40 


00 
~ 10) 


— — 44 per cent, Vancouver Power De 
British Hlectric on Ord. 9015 000 & 50,001.50, 000 10 
— D per cent. Nee e» 100 
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5$893807839089;2227972097714311:,00110110!1^511711 
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Name, Amount y. price, Nams. gn aa Last price. 
paid, P2 d g 
£ 
Oldham, Ashton, and Hyde, Tramway Ordinary ~ =.. 10 12 
“A? 6 pat-cous, Um. BI., 1-40, 000 ò 54 Perth Blec, Tramways (W. A.) ö per cent, 1 Mrt. Deb, Sk 100 — 106-118 
— 'B' 6 er ea. Om, Ff. . 1.87. 50 - — = ~ „84»53 Potteries Blectric Traction, Ordinary 20, 00 1-40, 00 i ~= 10 = 82 91 
—— j patoent. Deb. Stock, Rod, sasas .. 100 107-109 5 per cent, Cum, Pref., 1-80, 00010 91 9 
Peor. Cart. all paid 26 0% %% % 08 08 06 „%% „%% OS € 00 P 105.106 4 per cent. Debenture Stock an we Ge ao us ao 0 oe 100 ax 101-1C4 
Buenos Ayres Eleotrls Trams., Ld., 5 p.c. Deb. Stk., Red. 100 — — 97.99 South Lancashire Bleotric Traction and Power Company 
Calcutta Team ways, Limited, 1-102, 260g. 818 £250,000 Ordinary x2 1 
— 14 pat ceat. 1st Deb. Stock, Bed, 622 262 2 „„ „„ „ „666 eo 100 os 107.1 9 8101.1 6 per cent, Preference as os o on u o a 1 1 
Ospe Miesocic Tram ware Nos. 1-4 80.000 . . . . ..- ; — 1 114 — 3557, 170 €4 percent. Debenture Stock. 100 p. 0. 100 po. 
Oity of TP M TL Morton, 5 P en G00 (1817). — 105 = 4 102 ie Rail 
—— } parc cond. let Mortgage Deb., 1-3, ere pi 10 an 
0 510m »0 diectric Tramways and Lighting, Spercent.1 » E Electric ways. 00 9 
M »eogage Debenture Stock, Red. 100 101-103 Oentral London, Ordinary — ~ — =» «s = a =w 2221 - 1180 
Osek Biecteic Tram ways and LightingOo. Ordinary =æ 10 94-10 4 percent. Pref, e.. «e = as as = = av ~o =o =m ao ao = n - mn 
— — 5 perceat.Oam. Pre 320 11.12 — n T) defetred — oa == wm a DoD 7 ils 
—— A per oa. Debentures — me m ne se ne -e ~e >o =e 100 101-102 — 4p.c. Deb, Stock (Prov. "wy Oerta., felly paso = ond 
D 10182 Ualted Tram ways (1896), Ord., Nos. 1-60,000 .. 10 — 15,144 Oity and South London, Consolida 1 sese 7 «0310 
—— ore ceat, Pref., Noa, within 1-60,000 m. ~ ae = 10 . 10-16 ——- per cent. Debenture Btoc eae ea 1. a 1 
c co aa rim eni all — 18-19 os uL Mod] oe E 7 15118 
— — ) per cent. Oum. Pre. 41 « all 14-144 "head U v9 poem T 10 
— ib per cana: AE Stock CCC 100 = 108-11 bunny nary. l et cent. Pref, e ae m$ OP an ue GD @ a» 10 [-J »t- A. 
Iila ot Fhanst Blectric Tramwaysand Lighting, b per o. 13 JC Se ne at e Se m ~ - 
Gm, Peat, Nos, 80,001-60,000 . —.——— 3.34 ound Resirle Baleaye of London, F. 5er bent. iu 
— - per cend, Debenture Stock .................. 100 — 85-90 Underground es 0 . of London, 5 per cent. $84.93) xd 
Klitseminstor and District Lighting and Traction, Pref. 5 = 8-84 Profit-8 "os Gaines r NUM 
L [E l 51 cals Tera U be Aer Cum, Pref. 3 190 en 100 i Waterloo an Jy y eo me „ „ Qu) uD uD (RO „ uD GUD ww UU» e 
dor cent. le . „Stock, Red. ............ - . 
.. a ge engen ERE Sart | wtona foenore 
Metropolitan Elec. Trams., Ld. , Defd., 1. 000, 001-1, 514, 01 " nal Telephone, Preferred. 100 . 111-112 
— Á— 5 per cent. Cum. Pref.,500,001-1,000,000 eee esses 1 ee 1-1 (jte Masons Deterred tock ec oe mS 9.0 QO no qe no Gh CO @ ap a OC» 2 100 = 102-104 
——— 44 percent. Deb. Stock, Red. .... ............. 100 .. 105-107 — — 6 per cent. Cum. First Prem w 124158 
Milwaukee Blectric Rall sud Light, 5 percent. 50-yr. Cons. — Ô per cent. Oum. Second Pre. 10 — 114-124 
Mort. Bonds, 1926, 1-5,500 and 7,001-8.000............ ,000.. 106-110 — § per cent. Non. Cum. Third Pre — 64-68 
Montreal Street Bail., Sterling d per cent. (Mort.) Deb., — 5j per cent, Deb. Stock, Re. 100 . 1004-1024 
1908, 1-600 ceca eee os ROSTER ues tees ert .. 101-104 — Stock d 103-1 
: 4 per cent. Deb, Stock, Red.. 100 . 
——— Sterling 44 percent. Deb., 1922, 601-2,000 ...... .100 .. 105-105 ——— 4 percent. Prov. Certt . 1011 
New Ge 1 Traction, 6 per cent. Cum. Pref.,1-10,000 and Orfersal Tate9hone «nd Blectrio Company .--.-.— 1 a 14-11 
54,0074, 0o— .. — 22 — i-li ——— per cent. Cum. Prei . 1 1-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for | Increase or ae phe Accounts for past year. 
| week decrease, hos- Cost 
Line | open. — i F, = —— per 
| | | m^ E: P | 0 | P TY T f mile 
| Current | Total assengers ar miles as- ar eo e. 
Ending 1905. | 1904. | Week. "ye, | 1904. | 1905. | Ending receipts carried. | run. enger mile. track, 
£ £ £ £ d. 4, & 18 
Aberdeen Corporation June 10 1,3537 1,319 82 1914| 194 191 May 31 37,951 9,099,715 794,641 (0°98 1302 1,970 | 6°14 
Ayr Corporatſon > 280 369 |- 89 - [ B 8 » 195| 14,160 3,201,586 | 336,049 |103 | 10°11) 1,770 | 60 
Barking Corporation.......... — | - | æ 133 — — — — | — | | = — — 
Birkendead Corporation „ 11 1.0.5 1,049 |- 43) — 32 23•˙53 234 March 31 56,073 | 11,327,932 | 1,519,701 | 1°158| 9°98) 2,583b| 6'1 
Birmingham Corporation 10 5*2 £6) | + 102 — — — — -- | -— | — | — — — 
Birmingham Tramways Co. — — — " = 6ł 64 — om = Ar ni — dm dem 
Blackburn Corporation ...... „ 7| 1,046 1032 |+ 13 + 234 24 25 „% &9| 43,374 7,742,692 951,484 — |1094| — 4°59 
Blackpool Corporation........ EY 60 80 — 17)| — 1,63) | 174 173 „ 31211,168 | 6,169,121 784,443 1-57 1108 | — - 
Blackpool-Fleetwood Trams. 5» | 4:0 585 — 125 — 1,551 164 164 Dec. 31 32,021 2,258,984 600,757 3°34 12˙75 2,001 7-05 
Bolton Corporation .......... il | 1,954 1.80 |+ 74 8 38 38 March 31, 94,161 19,895,496 | 2,188,030 1°14 | 10°22) 3,766 5°89 
Bournemouth Corporation.... £784 950 | 1,023 — 78 1015, 104 — - E Ead m Sow c = 
Bradford Oorporation ........ „ 9| 4,507 | 4,5996 — 88 77 41 — — — — | —_ — om ents 
Brighton Corporation ........ ; ALi. - £07 913 | + 46 + 337À| 9 74 „ ol; — 10,432,508 | 1,031,928 | 1°00 | 10°10 — — 
Bristol Tramways Company ..| „ 9| 5.12? | 5118 |+ 4 — 514 | 514 Dec. 519 253,150 44,391,439 | 6,035,528 — -- -— — 
Burnley Corporation ....... =- 10| 1,458 1,951 |+ 81 — 1060; 10 — cd = | — = — | — 2A 
Burton Corporation .......... ae 331 331 : = 272 84 | — March 3lj 11,574 | 2,566,134 282,378 | 1°08 | 9°84| 1,570 | 7-57 
Oardiff Corporation ..........| ,, 35 1,995 | 2166 — 170 - 781 — — — — — = = — ' --| — 
Carlisle Tramways Company. „ 10 205 207 4|- 413 — — Dec. 519 9,987 2,805,277 554,395 — 7171 — — 
Central London Railway...... „ 10| 6,857 | 6,781 | + 55 + 1.9574 6 6 „ 31 562,471 | 44,955,988 | 1,292,674a | 1°87 | 64°87 | 58,229 | 55:60 
Jity & South London Railway) „ II 2897 | 2,628 | + 259 $417h| 51 63 „ 91,165,003a@ 19,069,519a — — —-| — — 
Colchester Corporation ......| ,, 7 202 — | — — D! 4 — — z — ^c = | — Aen * 
Oork E. T. and L. Company ..| „ 8 952 | 559 8 + 415 — — „ 319 26,657 | 6,355,823 | 919,676 |100 | 695| — 39 
Darwen Corporation.......... CR 277 237 + 40 + 79 7:25, 7'23 March 310 12,341 2,360,735 | 254,279 | 1°25 | 11°65) 1,707 9°36 
Dover Corporation ..........|May 13 198 195 | + 3 — 45 44 „ 31|11,255 | 2,871,332 280,90 |09% | 963| 2,505 | — 
Dublin & Lucan Blectric Ry... June 9 í i i t28 + l6 A 7 63 | Dec. 319 6234 588,905 107,164 | 5:88 |14:09| 982 | 7°39 
Dublin U. T., electric cars....| „ %| 4,44 080 259 TA 
Dublin 8. District, Electric ..| „ 9 110) 1,225 | - 126 } TT 7 46 „319 154,648 qe 5,429,556 = -= ~ —A 
Duadee City Tramways ..... EA, 977 870 | + 7 — 22 22 May 15 35,874 9,084,522 752,814 (0°93 |11:276| 1,630 — 
Eas5 Ham Corporation ...... „ 10 we (66 | + ?7) + 321 |1077 10°75) March 31, 34,312 | 12,950,269 807,002 55 10˙2 — — 
Glasgow Corporation „ 19 15,099 15.870 | + 225| — 1.951 145 | 123 May 319/656,572 | 177,179,549 14,008,750 | 0°88 |11'25 | 5,489 5 7*40d 
Gloucester Corporation ...... im L| 996 * — — 51 — — — — — — | — | — — 
Halifax Corporation May 17 5.942 | 2,621 | 4- 418| + 627 35 504 | March 31, 68,28 16,322,054 | 1,387,885 | 1*0 |11779| 2,068 | 877 
Huddersfield Corporatlon ... June 10 1,908 1,50 )|4- 55 + 192 35 35 „ Ol} 65,545 | 11,899,287 | 1,632,000 |1:'2 951 1,873 — 
Hull Corporation, E. S.. „ 10| 2192 | 2,082 |+ 110 225 25 | 19 „ 31| 87,707 | 21,065,999 | 2,218,696 100 | 9:49| 5,004] 50 
Ilford Corporation — — — 105 — — — a ms „ — 
Ilkeston Corporation 5^ 4 123 15) | - 14 — — ses EM - * = ~ dia 2h: — 
Kirkcaldy Corporation ee 229 : 231 - 65 — — e^ Ta a "s — ot Med IR : 
Leeds Corporation .......... „ 10| 5,980 | 5,930 — 10 89 813 „ 25 280,562 | 60,739,234 | 6,215,799 |110 |10:94| 3,407 | — 
Leicester Corporation ........ IM iei — — 74 - = = Am | cee. =, Es — — 
Liverpool Cofporation........| » 3 10.818 | 10,88 = OF 103 105 Dec. 519 551,484 113,057,234 11,754,858 | 1°11 | 10°73 | 5,160 | 638 
Liverpool Overhead Rafiway.. , 11) 1.550 1,5% | — 65) - 1,89¢h) 657| — June 30 79,252 | 10,466,726 |  986,185a | 1°82 |19'30a| 5,110 | —« 
London County Council „ 315.092 | 11,949 | 5,145 21,425 | 46; | 40 — e 2 — — agni Mea - adt 
Lowestoft Corporation — - : = 3i — e — * Ex = ~~ | = 
Maidstone Corporation .. ip 28) MN — — 2 — = ne on = * — — — 
Manchester Corporation. 10 12.980 | 12,559 + 421 1313 — = E = — — an — a 
Nelson Corporation .......... » 10 130 124 | 4 11, + 10 2 — | March 31 5,200 1,420,759 171,132 | 83 6°47 — t 
Wewcastle-on-Tyne Corptn...| „„ 10 35723 5,725 — 2 — 45 384 „ 285 185,027 | 39,715,120 | 4,059,907 | 1:1 1094 4,111 
Newport (Mon.) Corporation.. — — — 15 z €: " eu. as Ea acis — 
@ldham Corporation ....... » 11 1665 1155 | + 908 — 543 3 za - = ae — ida 
Portsmouth Oorporation......| » 10 1,878 | 1,969 |- 87 — 885 29 | 29 , 31 91,448 | 18,204,426 | 1,828,193 | 136 |12::9| — 
feading Corporation ...... . 624 539 T - = ys 5 pi Pag randi "y E 
Rochdale Corporation ........ | -— i 44 j 3 5,416 925,281 127,456 1:58 | 1027| — 765 
@otherham Corporation —.... 8 430 163 — 32 — — „ 31 22,968 4,914,479 625,840 ,1:02 | 9°570| 2,247 | 6:68 
Salford Corporation .. . wae] 3 4,944 4,118 + 325 el — — -— — — — — — om — 
Scarborough TramwaysCo.... » 10 115 =. I — 72 — — > - an — ee d us 
sheffield Corporation „ ll| 4,966 4.512 + 354| + 672 | 34| - „ 259 216,309 | 56,812,049 | 4,926,085 | 0-904 10:428| 7,510 | 70 
Southampton Corporation 992 032 — 50 11 11 „ 31] 35,874 9,084,522 752,814 | 0-946 11•456 3,760 — 
Southend-on-Sea Corporation. / 528 328 + 10 + 11 64 — — — — = | = = — 
Stockport Corporation ...... „ 9 619 655 44 81 114 - — a = 5" — | -= — 
Stindarland Oorporation . May 21 1,197 | 1,26 195 19:51 18°48 „„ Ol 62,506 | 14,848,958 | 1,433.463 | 101 | 10°46 — 602 
Swindon Corporation June 7 192 — — = s Ja æ T — | - | rex NC 
Wallasey U. BD. C0. T ' rid 85 6; + 180 105 |105 „ 31 355,864 6,564,493 757 ,688 1°28 | 11°36) 4,10 T* 
Warrington Corporation agate T 1 940 21 + E... T Ju E: — — is — — as site ta tt — — 
West Ham Corporation. 1 1.727 1,056 | + 671 + 6,152 52 — — = = -- m 2 a 
Wolverhampton Corporation. 772 625 | + 149 — 74 — „ 319 20,878 4,263,066 417,335 | —  |12*006 € | e 
i l | | | 
* Includes maintenance of cor pate way and proportion of profite paid to the tramway companies for term of unexpired lease. a Train mile. 
Per mile of single track. — e Include rall and tram. d Including de tlon. f Including one section of horse traction. o 1903, A Haf- ears fgures. 


Only eight months—expenditure includes large special items incidental to starting new department, 
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NOTES. 


S.B.E.—The June number of the Belgian Society of 
Electricians (Société Belge d’Electriciens) contains the pro- 
ceedings of the last annual general meeting and papers by 
Monsieur Léon Versó on various methods indicating the 
poles, and by Maurice Leblang on the Cooper-Hewitt 
eleetric lamp. 

Economy in Firing.— We have received No. 9 of the 
Library of the Mois Scientifique et Industriel, which has 
already reached its fourth thousand. It is entitled 
“ L'Economie dans la Chaufferie," and is edited by J. Izart. 
An interview with Mr. Booth on the subject is appended. 
The various types of boilers and stokers now in use are 
treated and illustrated, and the whole system is threshed 
out in all its details. 

Radium and Therapeutics.—Radium has been 
widely mentioned as a panacea for cancer, and eminent 
scientists are still hopeful that it may prove a valuable 
remedial agency, but so far the cures have been of an 
isolated character. It is reported, however, that a distin- 
guished surgeon, lately the X-ray specialist at a large 
West-end hospital, is conducting experiments in conjunction 
with Sir William Ramsay with a view to evolving a new 
form of treatment. 


The Institution.—The annual conversazione will be 
held, by permission of the Trustees, at the Natural History 
Museum, Cromwell-road, Kensington, on Thursday, the 
29th inst., from 9 to 11.30 p.m. Visitors will be received 
by the President and Mrs. Siemens, and the President- 
Elect and Mrs. Gavey. Those travelling by railway to or 
from the museum will be allowed the free use of the Dis- 
trict Company's subway, which leads from South Kensing- 
ton Station direct into the south-east corner of the grounds 
of the museum. 

New York Lighting.—The Governor of New York 
State has endorsed the lighting investigation committee's 
Bills fixing the price of gas and electricity in New York 
City. These fix the price of electric light furnished to 
private consumers at 5d. per kilowatt-hour, except that & 
rather higher rate may be charged in certain districts. The 
price for electric street lamps consuming 450 watts is 
fixed at £20 per annum, £18 for lamps consuming 325 
watts, and £13 per lamp where two lamps are attached to 
a single pole. 

Radium.—It is reported that Dr. Tizzoni, a professor 
at Bologna University, has presented to the Scientific 
Academy of that town the results of his experiments in the 
cure of hydrophobia by the radium rays. He injected 
several rabbits with violent hydrophobia virus, and then 
submitted them to radium rays. All the animals recovered 
within six days, iucluding those whose treatment did not 
begin until the malady was at its climax. It is stated that 
experiments are likely to be made on human beings suffering 
from hydrophobia. 


Wireless Telegraphy.—It is reported that the 
Admiralty have definitely fixed upon Marsden as the site 
of a new Marconi wireless telegraph station. A similar 
intimation was made to this effect some time ago, but it 
was afterwards announced that the decision had been can- 
celled. Asa matter of fact, the Admiralty surveyors have 
been engaged in viewing other situations, and measure: 
ments were taken at Tynemouth. The position at Marsden, 
however, was found to be more suitable, the cliff top where 
the Marsden sub-division of the South Shields Coastguard 
Station is located being the highest and most prominent 
part of the coast between the Tyne and Wear. A com- 
mencement with the station will, it is stated, be made almost 


immediately. The position is between Marsden Hall and 
the cliff top, which is 50ft. above high-water level. It is 
stated that although intended primarily for naval purposes, 
the station will be extensively employed commercially. 

AEXI-The Proceedings of the Italian Institution of 
Electrical Engineers (Associazione Elettrotecnica Italiana), 
vol. ix., Part 2, contain, besides the usual institution 
notices, etc, papers on “Electric Traction with Mono- 
phase Motors,” by U. Segre, of Naples; Monophase 
Motors in the U. S.A.,“ by E. Soleri, of Turin ; Various 
Electrical Measurement Instrumente," by V. Arcioni, of 
Milan; ''Coherers," by U. Crudelli, of Rome; two articles 
on the “Osmium Lamp," by G. Revessi, of Rome; an 
essay on the ''Hydro-Electrical Plant of the Turin 
Municipality, by E. Silvano, of Turin; and an article 
on Modern Incandescent Lamps,” by Prof. P. Monti, 
of Naples. All these papers are, as usual, well supplied 
with illustrations and diagrams. 

Parcels Traffic —From the report for the past year 
of Mr. P. J. Pringle, manager of the Burton Corporation 
tramways, it appears that the parcels delivery system 
inaugurated last November has, contrary to expectation, 
met with scanty support so far, though the revenue from 
passengers luggage and newspapers shows a satisfactory 
increase, the total number of parcels of all classes amounting 
to nearly 40,000. Over 600 parcels have been dealt with 
ina day. The traffic from the parcels delivery system is 
gradually increasing, and Mr. Pringle's prediction that a 
considerable improvement will occur when its advantages 
are better known has a good chance of being realised, 
excellent results having been attained in other towns 
where the system has been introduced. 

New Single-Phase Railway.—The French Weating- 
house Company, we learn, have recently secured the contract 
for the installation of the Westinghouse single-phase railway 
system on the Bergama, Valle Brembana Railway, Italy. 
This is the second siogle-phase railway contract secured by 
the French Westinghouse Company in that country, the first 
being the Rome-Civita-Castellana Railway. The preliminary 
details of this line are as follows : The length of the line is 
some 19 miles, and it will be served by five $0-ton locomo- 
tives equipped with four 75-h.p. Westinghouse single-phase 
motors, multiple-unit control and pneumatically-operated 
bow trolleys. The gauge of the track will be 14am. The 
power station is to be situated about 1 km. out of Valle 
Brembana, and will be equipped with three single-phase 
500-kw. Westinghouse alternators running at a speed of 
500 revolutions per minute. These will generate a voltage 
of 6,000, at which pressure current will be delivered direct 
to tha line. 

Electric Tramways and Football.—In the days of 
the horse tram the winter pastime was looked upon as a 
valuable factor in increasing the revenue of tramway 
systems, but with electric traction the extra traffic is not 
an unmixed blessing. The report for the past year of 
Mr. S. J. Watson, engineer and manager of the Bury 
Corporation electricity works, furnishes a case in point, 
The normal maximum tramway load did not exceed 
472 kw.: when a match was on it reached 715 kw., the. 
extra generating plant increasing the fund for interest and 
sinking fand by £675 per annum. This amount, divided 
by the extra unite used by football cars, which may be 
taken at about 4,750 units per annum, gives a cost of 
2s, 10d. per unit for running this service, and spread over 
the annual consumption of 9,000 units means that an 
additional charge of ‘18d. per unit has to be included in 
the price paid by the tramways department for current. 
If these excessive loads did not obtain, a further reduction 
of nearly 3d. per unit would be practicable. Would therv not 
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be a chance of utilising the additional plant in mid-week by 
offering special terms to large power consumers ? 

New Publications. — The Journal of the Franklin 
Institute, Philadelphia, contains articles on The Testing of 
Cast Iron,” by Dr. R. Moldenke; The Mississippi: Con- 
trolling Floods, Navigation Improvements,” by Mr. H. Van 
Meerten ; and “The Determination of Sulphur in Iron Ores,” 
by Mr. J. H. Graham. The Electric Journal, Pittsburg, 
U.S.A., is the successor of the Electric Club Journal. It is 
now taking a wider range, having extended its field con- 
siderably. The issue for June contains articles on Trans- 
former Insulation: Relation of Ohmic Resistance and 
Dielectric Strength, by Mr. O. B. Moore; Armature 
Windings of Alternators—Open-Type Windings,” by Mr. 
F. D. Newbury; Experiences on the Road," by Mr. B. C. 
Shipman ; ' A 135-ton Single-Phase Locomotive,” by Mr, 
N. W. Storer ; ‘'‘ How to Calculate Regulation," by Mr. J. S. 
Peck ; “ Static Disturbances in Transformers," by Mr. S. M. 
Kurtner ; Durability of Steam-Turbine Vanes,” by Mr. 
J. R. Bibbins; “ Protective Apparatus,” by Mr. N. J. Neall ; 
Modern Practice in Switchboard Design (continued), by 
Mr. H. W. Peck; and “Factory Testing of Electrical 
Machinery " (continued), by Mr. R. E. Workman. 


Radium.—The results of bis researches into the origin 
of radium are described by Mr. Bertram B. Boltwood in an 
article of which an abstract appears in the Journal of the 
Chemical Society. The author extended the general 
method of investigation previously employed to 22 
different samples, comprising 12 distinct mineral species, 
and he found, in harmony with the earlier work, that the 
quantities of uranium and radium occurring together are 
directly proportional; bence, he states, the only possible con- 
clusion is that uranium is the parent of radium. The par- 
ticipation of thorium in the production of radium is excluded 
by the fact that the radium-uranium ratio is independent 
of the percentage of thorium in the minerale. It is highly 
probable, as suggested by Rutherford, that intermediate 
stages exist between the uranium atom and the radium 
atom. The persistent appearance of lead as a constituent 
of uranium-radium minerals may indicate that this element 
is one of the final disintegration products of uranium. The 
only mineral examined by the author which was found 
practically free from lead was a sample of uranophane from 
North Carolina. This is geologically the youngest of the 
minerals examined, and it would naturally contain very 
little lead if this element was a final disintegration product. 
The author's experiments show that monazite from various 
sources contains 0'3 to O0˙4 per cent. of uranium. The 
presence of notable quantities of uranium and radium in 
monazite explains the accumulation of helium in this 
mineral, for monazite is geologically very old, and the 
produetion of helium through radium from uranium bas 
doubtless been going on for countless ages. 

Municipalisation in Amerioa.—The outspoken 
utterances of Glasgow's tramway manager, Mr. James 
Dalrymple, now on a visit to the States, appear to have 
created a flattering in the municipal dovecots of the Great 
Republic. Mr. Dalrymple is reported to have come to the 
conclusion that in America municipal ownership could not 

be completely successful on account of the way in which 
politics dominate the situation. This is certainly a factor 
to be reckoned with, for across the Atlantic politics enter 
into the methods of the community in quite a remarkable 
degree. When a Presidential election approaches, almost 
everybody deems it his business to "run on the ticket ” of 
one or other of the candidates. So far as it has been tried, 
municipal trading has not proved a great success in the 
States, and it is not difficult to realise that under such 
administrations as the Tammany régime it would be highly 


undesirable, To judge by reporte, however, the municipalities 
have been largely purged of this element during President 
Roosevelt’s period of office. Mr. Dalrymple is stated to 
hold that the only antidote to political inflaence in municipal 
matters is to be found in a complete Civil Service syatem, 
while he is also credited with the opiaion that municipal 
ownership must be divorced from politics,” with which most 
people will agree. Apart from this, he does not view the 
economic conditions of the big American as conducive to 
municipal success. Meantime, it is interesting to note that 
the advocates of municipal trams for Chicago, at whose 
invitation Mr. Dalrymple went to America, are much 
perturbed at his candour, and are seeking to explain his 
eriticisms by stating that the opponents of the scheme have 
grosely misrepresented matters to him. 


The Embankment Scheme.—When the committee 
of the House of Commons, in sanctioning the London 
County Council’s embankment scheme, inserted a stipula- 
tion as to the widening of Blackfriars Bridge, it was feared 
by many that this proviso would amount to a continuation 
of the veto previously imposed upon the measure, especially 
as the City Corporation were still unrelenting. Repre- 
sentatives from Spring-gardens have interviewed the 
authorities at the Guildhall, however, and apparently to 
some purpose, as it is now announced that the special 
committee of the Corporation to whom, in conjunction 
with the Bridge House Estates and the Streets Committee, 
the matter was referred, have decided to recommend the 
Corporation to give their support to the scheme. The 
method of widening and the conditions under which 
tramways shall be admitted into the City remain for 
further discussion. The report was expected to come 
before the Corporation this week, when there is likely to 
be a spirited debate, as a section of the City Fathers are 
apparently irreconcilably opposed to the introdaction of 
the trams within their domains. Assuming the Bill survives 
this ordeal, as it not improbably will, having regard to the 
considerable change that has taken place in the attitude 
of the Corporation as a whole, and that no prohibitive con- 
ditions are imposed, it has still to run the gauntlet of a 
third reading in the House of Commons and consideration 
by the Upper Chamber. It is scarcely likely now to be 
thrown out by the Commons when it is discussed “on 
the floor of the House,” and if the measure succeeds in 
negotiating what is practically the final hurdle—the 
Lords—the much-talked-of scheme will presumably, for 
better or for worse, crystallise into an accomplished fact. 


An Electrical Aerial Ferry.—There has just been 
completed at Duluth, U. S. A., an electrically-operated aerial 
ferry, the first structure of its kind in that country. A 
canal was constructed at Minnesota Point some four years 
ago, and communication was maintained between the banka 
by an ordinary ferry, which after a time was supplanted 
by a steam ferry. The latter proving expensive, it has in 
its turn been saperseded by the contrivance referred to 
above, which is now in operation. The canal is 300ft. 
in width, and a steel bridge has been erected across it at 
an altitude of about 180ft. above the level of the water 
to permit of vessels passing through without lowering 
the masts. The car is suspended from the bridge 
by hangers, and the friction of all the working 
machinery is reduced to a minimum by the use of 
roller bearings. There are two 50-h.p. electric motors 
located under the floors of the car. These operate two 
drums, on which are wound lin. cables, extending to the 
truss and thence to the tower, where they are fastened, thue 
producing the motion which causes the car to travel. The 
car has & normal speed of about four miles per hour, but 
the equipment is capable of propelling it at twice that 
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speed, and the passage can be made in little more than 
& minute. The cost of the ferry totals between £20,000 
and £25,000, and it is estimated that, inclading the interest 
on capital expenditure payable by the City Council to the 
State, it can be operated at a cost not exceeding £1,500 per 
annum, representing a saving of one-third of the cost of the 
steamboat ferry. The platform of the car measures 50ft. 
by 34ft., and contains two neatly-finished compartments, 
in addition to space for wagons or street cars, the total 
capacity being some 65 tons. 

Development at  Niagara-—From the current 
number of the Canadian Engineer, we observe that 
excellent progress is being made with the construction 
of the three great works on the Dominion side of the 
Falls. At the Ontario Power Company's worke, work on 
the power-house distributing station and tunnel was carried 
on all the winter. The foundations for the intake piers 
have been laid, and preparations are being made to let the 
water into the fore-bays this month. The gate, which is 
of the ‘Stoney type, is already in position. The power- 
house will have temporary ends put in to enclose the units 
as they are installed. It is expected that the works 
will be in operation by August. Good progress is 
also being made with the plant of the Electrical 
Development Company. The civil engineering works 
are practically completed, and the erection of the 
power-house is being proceeded with. The transformer 
station is well advanced, and the electrical and hydraulic 
machinery will shortly be installed. It is probable that 
the first unit of 12,500 h.p. will be ready to transmit 
current in the autumn. The Canadian Niagara Power 
Company’s works are rapidly approaching completion in 
regard to the units it at present has in contemplation. The 
power-house will be finished next month. Three wheels of 
10,000 h.p. each are already erected and in working order, 
one of them being connected up to the United States side 
of the river for use in case of accident to the big power 
works there, with which the Canadian Company is 
financially associated. Two more wheels are being 
inatalled, and will be completed during the summer. The 
60,000-volt switches are nearly finished, and the low- 
tension bus-bar compartment is completed. The trans- 
formers are all in place. The contract has been let for the 
second section of the wheel-pit, and the work of excavation 
will be finished in about nine months. This section will 
contain six units of 10,000 h.p. each. 

Cast-Iron Magnets.—Mr. B. O. Peirce presented 
recently to the American Academy of Arta and Sciences 
. a useful contribution on the properties of magnets made 
from hardened cast iron. The work from which the data 
given in the paper were obtained was done in the Jefferson 
Physical Laboratory of Harvard University. The object 
of the experiment was to ascertain how far hardened cast- 
iron magnets could be used to replace steel permanent 
magnets in moving-coil galvanometers and other instru- 
ments requiring permanent magnet control. Mr. Peirce 
found from early experiments with iron castings that as 
they come from the foundry they make most unsatisfactory 
magnets as far as permanence is concerned. On the other 
hand, these magnets, if properly hardened and aged after 
being machined, compare favourably in strength, in per- 
manence, and in the relatively small changes of their 
moments with room temperature, with the best of tool 
steel magnete, even if in strength, though not in their 
other qualities, they fall a little behind magnets made, in a 
forming press, of steel specially prepared for the purpose. 
It is inthe hardening of the cast iron that the secret of success 
appears to lie, and the author points out that the castings 
must be raised to a very high temperature before being 
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chilled. "The temperature used for hardening steel is much 
too low to produce the results required with cast iron. If 
the casting is heated to & very bright red and then plunged 
into the batb, the outside may become hard to the file, 
while the interior, as magnetic tests clearly show, remains 
soft. In this case, however, the material will stand a 
higher temperature without injury, and if the mass be 
reheated, and when it is just below the melting point be 
suddenly chilled, the whole interior becomes hard. A 
number of experiments are then described with various 
forms of magnets, and curves are given by which the 
field of the cast-iron magnet when soft and when 
hardened can be compared with that of steel magnets of 
the same form. The carves clearly support the author's 
contention that satisfactory cast-iron magnets can be 
produced. For certain forms of instruments where the 
shapes of the magnets are such that they cannot be easily 
formed out of steel, cast-iron magnets can be successfally 
used and possess many commercial advantages. 

Turbine Wanes.—An interesting article on the 
durability of steam-turbine vanes is contributed to the 
Electric Journal (Pittsburg, U.S.A.) by Mr. J. R. Bibbins. 
At the commencement the author refers to a report upon 
a life-test of a German-built Parsons turbine, of which the 
vanes and all interior parte, as well as the bearings, were 
stated to have shown not the slightest sign of wear after 
running 17,200 hours—practically day and night for two 
A British engineer who had been in charge of the 
same turbine station for eight years stated that during this 
period no wear was observed on the interior of the turbines, 


Two years later they were again opened for his inspection, 


when, to quote his own statement, they were in as good a 
state as when they left the builders’ works." The author 
then describes the results obtained at the turbine plant of 
the Westinghouse Air Brake Company. The first machine 
of 400 kw. was installed in August, 1899, and the plant 
has since been in continuous operation on the regular factory 
light and power load. "This machine was opened in March 
of the present year. In order to show clearly the condition 
of the vanes, two sample blades were deliberately broken 
out of the eighth and twelfth rows respectively of the low- 
pressure rotor barrel Here the greatest quantity of 
moisture occurs in the expansion of steam, and here wear 
from steam erosion would, if at all, be expected. Three 
facts are apparent from these exhibits: first, that the old 
vanes have retained their full cross-section, and consequently 
their full mechanical strength ; second, the vane angles are 
unimpaired, and hence their efficiency is permanent; third, 
the working steam surfaces have not lost their original 
smoothuess. The author remarks that the secret of the 
long life of vanes in the Parsons type of turbine lies in the 
low steam velocities employed. This desideratum is secured 
by atilising the principle of compounding. Instead of one 
expansion stage, there are 58 in this size of turbine. In 
each the energy of velocity is abstracted by the moving 
vanes as fast as it is generated, so that the steam velocities 
throughout the turbine range no higher than 150ft. to 
600ft. per second, although the same result is accomplished 
as in the single-stage turbine, where a velocity of 4,000ft. 
per second may obtain. The excellence of the results 
obtained with the above-mentioned turbine is emphasised 
by the fact that the steam supply has been excessively wet. 


Canadian Telephone Enquiry.—We have received 
farther reports of the proceedings before the committee 
appointed to enquire into the telephone systems of the 
Dominion, bringing matters down to the 26th ult. Chief 
interest to our readers will centre in the views expressed 
by Mr. Herbert Laws Webb, who was examined at great 
length. Mr. Webb's views on municipal telephony are 
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tolerably familiar to our readers, and it will be unnecessary 
to follow his remarks in detail, but there are a few points 
in this connection which are worthy of reproduction. The 
result of municipal telephony in England, he said, might be 
summed up by saying that it had wasted a great deal 
of money. All these systema were equipped with entirely 
obsolete plante, and were laid out quite wrongly from 
an engineering point of view. The net result of the five 
municipal systems in operation was that they had spent 
about half a million in serving 10,000 users not already 
served by the National Telephone Company. He differed 
on many points from Councillor J. Willock, cbairman of 
the Glasgow Electricity Committee, whose evidence we 
referred to in our issue of the 26th ult., and stated that 
many of the figures given by the latter were inaccurate. 
He likewise held that the State telegraphic and telephonic 
system had been more or less a failure in England. Tele- 
phonic development had been greatly hindered in this and 
most of the Continental countries by legislative restrictions. 
The greatest progress had been shown by Norway and 
Sweden, which were comparatively free from State inter- 
vention. In further examination Mr. Webb stated that he 
did not condemn municipal telephony in principle, but that 
the great error on the part of the municipalities owning 
telephonic systems in Great Britain had been the selection of 
obsolete plant after they had had the accumulated experience 
of other telephone systems to judge by. Although the 
charges in Great Britain for trunk calls were only half 
those of the United States or Canada, he did not think 
they were nearly so satisfactory, as the facilities were 
much inferior, and there were frequently delays in obtaining 
communication over long distances. He deprecated the 
practice in England of limiting conversations over trank 
lines to six minutes as being frequently quite inadequate, 
and contended that such restrictive regulations would not 
be permitted in the case of a private company. 


An Electro - Hydraulic Elevator Plant.—An 
interesting description appears in the Electrical Review of a 
modern hydraulic elevator plant at a goods store in Kansas 
City, which is operated by three Worthington three-stage 
motor-driven turbine pumps. The power plant of the 
store contains three generators—two of 75 kw. and one of 
160 kw., each direct connected to a tandem compound 
high-speed engine. These generating units supply power 
to motors for various services in the building. Power is 
distributed for electrically operating feed pumps, elevator 
pumps, a ventilating fan, an ice machine, circulating pumps, 
and other apparatus. A notable feature of this plant is a 
battery of three high-pressure turbine pumps. Two machines, 
each of 300 gallons per minute capacity, are driven by 45-h.p 
220-volt motors. The third pump has a capacity of 500 
gallons per minute, and is driven by a 220-volt motor of 
70 h.p. These machines maintain a pressure of 140lb. in 
the system. Their motors are controlled by standard Catler- 
Hammer automatic controlling apparatus, which is mounted 
on panels and assembled uniformly with the panels of the 
main switchboard. The three pumps supply the water 
required for the complete hydraulic system, to which 
all the elevators of the store are connected. The 
arrangement of piping for this system is of a novel 
character, and has proved highly satisfactory. There 
is one pressure main from the discharge  open- 
fngs of the pumps which runs through the whole 
building, past each of the elevator machines. This pres- 
sure main is connected to two compression tanks, one in 
each end of the building. Those two tanks are set at the 
same level and carry their water lines at the same height. 
The connection for each elevator machine is taken from the 
main at a convenient point. There is a return main, 
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paralleling the pressure main, into which each elevator 
machine discharges, and this return main is connected to 
each of two open, or “surge,” tanks located near the com- 
pression tanke. These tanks are connected to the suctions 
of the pumps. With a suitable arrangement for removing 
entrained air from the suction line, the operation of the 
system is perfect. Daring the hours of light load, one of 
the 300-gallon units operating at normal capacity will carry 
the service. During the hours of heavier service the 
500-gallon pump will take care of the load, and during the 
Lours of maximum load either of the 300-gallon machines, 
together with the 500-gallon one, will carry the load. 


Library Illumination.—4An excellent article on the 
illumination of libraries appears in the Western Electrician 
of Chicago. The author points out that the use of gas is 
a serious mistake in any library where electricity is avail- 
able, and that the relative prices of the two should have 
little weight in determining which illuminant to use. 
Favourable conditions of atmosphere are a fundamental 
requisite where intense mental work is to be performed, 
and in no gas-lighted room can the purity of the air be 
compared with the atmosphere of an electrically illuminated 
chamber, with any possibility of better conditions in the 
former case, granted the same ventilation facilities in each. 
It is well known, also, that the depreciation of books and 
pamphlets is much greater in the vitiated air of a gas- 
lighted apartment than in the room lighted by electricity, 
so that in the long run it is poor economy to use gas, even 
if its price in some cases is considerably lower than the 
charges for current. This is because many of the acquisi- 
tions of a progressive library cannot be replaced when they 
become worn out, and every effort to prolong the usefal 
life of a book is therefore to be commended. A point is made 
by the author of the great importance of uniform illumina- 
tion. The brilliance of new Welsbach mantles is attractive 
in this respeet, bat their rapid depreciation discounts them. 
Two kinds of illamination are ordinarily required in 
libraries—general and special. The former provides for 
the convenient movement of persons and books from place 
to place and the easy consultation of volumes upon shelves, 
determination of titles, numbers, etc. The latter is of a 
concentrated nature, enabling exacting eyework to be done 
in certain specific places, such as reading and study tables. 
For alllibrary work it is probable that the incandescent 
lamp willin time be recognised as capable of being best 
fitted to meet the most varied conditions. In large public 
libraries the use of magnificent marble decorations con- 
stitutes a common feature of the architecture, and the 
requisite designs of ornamental electric lamps now avail- 
able for such work far surpass in beauty anything that gas 
illumination has to offer. In fact, the equipment of such a 
building as the Congressional Library at Washington or 
the public library in Boston with gas lamps is practically 
inconceivable. Even the stacks demand the clean and 
flexible electric bulb, due care being taken to provide 
swinging lamps with guards asa prevention against fire. 
It would be difficult to name an installation, says the 
author, where the application of electric lighting to library 
work equals that of the Congressional Library. In deco- 
rative effects and brilliance of illumination the lay-out 
deserves the admiration of every electrical engineer and 
central-station man who visits Washington. The article 
concludes with the following admonition to central-station 
managers: Wherever a gas-lighted library exists in 
the same town with a central station, it should be the 
constant effort of the manager to add the library lighting 
to his load.” 

The Light Railways Act.—The particulars we 
published last week of the report issued by the Light 
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Railway Commissioners seem to indicate an unmistakable 
decline in the popularity of the Light Railways Act. The 
atate of affairs in regard to procedure under this statute is 
concisely illustrated by the following table relating to the 
orders confirmed during the past four years: 


Number of Estimated 
Year. orders confirmed. Mileage. cost. 
19801 .......... 49  ......... SST aomas £2,629,725 
1902 .......... BO. uos 149  ......... 1,192 000 
I905 4 OL. uoi 119 2 019,800 
19804 .......... 21 9 801.500 


The orders confirmed by the Board of Trade since the 
commencement of the Act in 1896 down to Dec. 31 last 
number 287, representing an estimated expenditure of over 
11 millions. These are tolerably substantial figures, 
though it has to be remembered, of course, that some of 
the schemes failed to arrive at froi:ion, and where the con- 
struction of light railways has set in on a large scale it 
cannot be expected that the returns will continue to show 
an increase year by year, espesially with the comparatively 
limited area of this country; but it needs a much more 
extensive adoption of the Act than has been the case if ita 
ostensible object is to be ashieved. In France and Belgium, 
where light railways are largely State-aided or rate-aided, 
excellent resulte have been attained of recent years, and the 
inference appears to be that if our agricultural districts are 
to be adequately served in this respect, a larger degree of 
assistance from the public fands must be forthcoming. 
Sach a atep would probably be met with the usual chorus 
of disapprobation by the anti-municipal alarmists, but 
we think that this is a case where State or municipal 
aid might justifiably be rendered. The anti-municipal 
section have a good show of reason on their side in some 
of their protests, but private enterprise is not likely 
to do much unaided in the way of constructing lines 
in rural districte for goods traffic, while with a fair degree 
of municipal support they may find some inducement to 
do so. The Act of 1896 confers power on the Treasury and 
on local authorities to render facilities for such schemes, but 
to effect the object in view a much larger amount of sup- 

port than has hitherto been available is necessary. A com- 
prehensive scheme of light railways in rural districts should 
contribute materially in assisting our decadent agricultural 
industries. We gave in our issue of the 9th inst. some 
particulars of a scheme presented to the Chicago branch of 
the American Institute of Engineers by Mr. J. R Cravath 
for a modified type of light railway for passenger and 
goods traffic in rural districts. Mr. Cravath estimated that 
by using a 28in. gauge and lighter rails a light railway 
could be constructed for £1,570 per track mile, exclusive of 
expenditure for right-of-way. He estimated, from various 
data, that a revenue of £339 per mile would be possible, 
on which there would be a surplus of £80. Possibly his 
figures are a little optimistic, but some relaxation in the 
requirements of the Act, coupled with a larger measure of 
State or municipal support, would probably resalt in lines 
being constructed in suitable areas now unaerved. 


Electroculture.—Our contemporary the Scientific 
American has an interesting article on what it designates 
electroculture. The author remarks that the flora of the 
north polar region is remarkable for rapid growth, fertility, 
and brilliancy of colouring, phenomena which seem incom- 
patible with the climate. The Arctic summer, though 
nightless, is very short, the sun is low, and its rays are 
often intercepted by fog and clouds, so that it cannot 
furnish an amount of light and heat favourable to very 
rapid growth. The investigations of Prof. Lemstrom, of 
Helsingfors, and others, tend to show that electricity 


exerts a great influence on the growth of plante, and this | 


view is confirmed by the luxuriant vegetation of the zone 
of action of that violent electrical manifestation, the 
aurora borealis. Furthermore, a close connection has been 
found, in Finland, between fruitfulness and frequency 
of auroras. Finally, Lemstrom was led to attribute to 
the sharp pointe of plants, such as the beard of grains, 

the function of “lightning rods,” which collect atmo- 

spheric electricity and facilitate the exchange of the 
charges of the air and the ground. His early experiments 
showed that electrified plants had more vigorous growth 
than others, the increase in weight approximating to 40 per 
cent. These experiments were made with barley, grain, 
and straw. In the following year the experiments were 
extended to various plants. The results were contradictory 
in some respects, aud showed that the advantage derivable 
from electroculture depends also upon other factors, such 
as temperature, moisture of air and soil, and the natura! 
fertility and the manuring of the latter. The supply of 
water proved to be of especial importance. Extensive 
experiments with potatoes, carrots, and celery showed 
increases in crop of from 30 to 70 per cent. Small 

differences, possibly due to extraneous causes, appeared 

when the direction of the current was reversed. 
Other field experiments gave increases of 45, 55, 

occasionally 85 per cent. for grain and 95 per cent. 

for raspberries, while cabbage, tobacco, flax, turnips, 

and peas grew better without electrification than with it. 

Lemstrom then, in order to test the effect of climate on 

electroculture, transferred his experiments from Finland 

to Burgundy, where he found his earlier observations con- 

firmed, particularly in regard to the great influence cf 

irrigation. Other investigators attacked the problem from 

a different side, endeavouring to affect by electrification, 

not the growing plant, but the seed. The Russian botanier, 

Spechniew, submitted grain to electrical action, and thought 

that it sprouted earlier and more vigorously than grain not 

80 treated. Pautens, who repeated Spechniew’s experimenta 

on a larger scale, came to the conclusion that electricity 

bad no effect on dry seeds, but that it promised excellent 

results when applied in connection with moisture—which 

in itself promotes germination. The same conclusion was 

reached by Kermey, who electrified grain strewn on moist 

sand in a glass cylinder through which it could be observed. 

The author considers that the cultivation of fruits and vege- 

ables, particularly under glass, may become a commercial 

possibility, for electroculture promises not only greater but 

also earlier crops. Floriculture offers another promising field 

for the application of electrical methods. The author pro- 

ceeds: “ All this, however, belongs to the future. Much study 

and experiment and probably many failures must precede 

the general introduction of electroculture, though the 

results already obtained are certainly promising." In con- 

clusion, the author gives an explanation of the effect of 

electricity upon plants. These transform the energy of 

the sun's rays into chemical energy. Though the heat 

produced by the electric current may have some direct 

effect, especially in germination, the electrical energy 

supplied cannot, in general, replace or even greatly 

reinforce the energy of sunshine. It is rather to be 

regarded as a stimulus to metabolism and all the vital 

processes. One of these is the capillary elevation of water, 

which is promoted by a positive electric current flowing 

upward. This is one possible explanation of the promotion 

of growth by electricity, and though in some cases the 

best effect is obtained by directing the positive current 

downward, or in the opposite direction to the assumed 
principal flow of sap, these exceptions may mean that more 

food is supplied by the leaves than is commonly supposed. 
yan possibility is an increase in activity in both leaves 
and roots, 
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THE CLYDE VALLEY ELECTRICAL POWER 
COMPANY, LIMITED. 


been installed. The city of Glasgow, and the burghs of 
Govan, Partick, Port-Glasgow, Paisley, and Hamilton, 
although actually situated in the above area, are not 
included in the company's schedule unless any of them 


For many years the Clyde and the neighbouring district | should elect to take a supply. Under their Act of Parlia- 
has been famed asa centre of industrial and engineering | ment the company were empowered to acquire land for the 
importance, and it ia the avowed object of the Clyde Valley | erection of generating stations at Yoker and Motherwell, 
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Fic. 1.—Diagram showing the Clyde Valley Electrical Power Company's Area, Cable Routes, and Sub- Stations. 


Electrical Power Company, which was initiated by local 
enterprise, to help manufacturers in the district surrounding 
Glasgow to maintain the position they have so long held, 
and to aid them in competing as keenly as ever in the 
world's markets. The company was incorporated in 1901, 
and has obtained powers over an area extending along the 
Clyde Valley from Craigdoran and Port-Glasgow in the 
west to Lanark and Shotts on the east. This area, which 


— 


comprises about 750 square miles, contains the most 
important manufacturing and coal- producing district in 
Scotland. 

The company have taken over the provisional order 
which was granted to the burgh of Clydebank in 1901. 
This was sanstioned by Parliament in 1904, and enables 
the company now to supply electricity for both power and 
lighting in the burgh, for which purpose special plant has 
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Fic, 5,.— View of Yoker Generating Stat ion. 


five miles and 15 miles out of Glasgow respectively, and 
in September, 1902, a contract was entered into with the 
British Westinghouse Electric and Manufacturing Company, 
Limited, for the erection and equipment of these two 
stations and the various sub-stations that are dotted over 
the area. Fig. 1 is a diagram showing the cable router, 
present and fature, and the positions of the generating and 
sub- stations. 
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YoKER POWER STATION, 

Figs. 2 and 3 are respectively a plan and view of the 
Yoker generating station, which is situated on the banks 
of tbe Clyde, where an unfailing supply of water for 
condensing purposes is available. 'lhe Motherwell station, 
being situated at a higher elevation and above the level 
of the River Clyde, depends for ite water supply for 
condensing purposes on electric pumps working against 
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Fic. 2.—Plan of Yoker Generatiug Station. 
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a head of 140ft. As shown in Fig. 2, the offices occupy 
part of the south end of the engine-room, being placed 
adjacent to the switchboard galleries. Accommodation is 
provided here for the station superintendent, storekeepers, 


and timekeepers. The offices are divided off from the 


foundation occupies a space of 2,116 square feet, and the 
weight divided over the entire area is two tons per square 
foot, allowance being made for wind pressure. 
boilers is fitted with a Roney mechanical stoker, manu- 
factured by the British Westinghouse Company, and 


Each of the 
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FIG. 3.— Coal Conveyor, Voker Generating Station. 


switch galleries by iron doors, and everything is of a | adapted for burning efficiently a cheap class of coal. These 
thoroughly fireproof construction, special attention having | are driven through a special worm gearing by two 4}in. by 


been paid to this important matter. 

Boiler-House.— The boiler-house has an internal measure 
ment of 186ft. long by 50ft. wide. It is well lighted, and 
is designed in every way to afford the maximum of con- 
venience. There are at present four double.drum Babcock 
and Wilcox water-tube boilers in position, each having a 
heating surface of 4,400 square feet and fitted with super- 
heaters capable of imparting 150deg. F. of superheat. The 
steam pressure is 175[b. per square inch. The boilers are 
connected to a main flue passing along the back, and a 
Greens economiser of two sections and 422 10ft. tubes is 
installed between this flue and the chimney, the usual 
by-pass flue being provided. The chimney is built of 
special perforated and moulded bricks on the Alphons 


eit cU tr. Vi 


Cuatodis system, and is 225ft. high above the foundations, 
with an internal diameter at the top and bottom of 11ft. 
and 14ft. respectively. It is lined with firebricks up to a 
height of 85ft. above the top of the foundations, which 
extend to a depth in the ground of 22ft. The hase of 
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ain. 5-h.p. Westinghouse standard engines, running at 
400 revolutions per minute, and situated in the boiler- 


Fia. 5.—Cross-Section of Voker Generating Station. 


house. The coaling arrangements of the power station are 
most complete, and from start to finish the fuel is untouched 
by hand. Coal is brought in wagons to the company’s 
private siding, where it is dumped by a hydraulic ram into 
the the crusher-pit, passing through a crusher and screen 
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operated by a 10-h.p. enclosed shunt- wound motor running 
at 650 revolutions per minute. It is there picked 
up by a bucket conveyor (Fig. 4) constructed by 

essrs. Graham, Morton, and Co., and carried 
to the storage bunkers over the boiler-house. This con- 
veyor, which is driven by a 15-h.p. enclosed shunt-wound 
motor, is also used for carrying the ashes away from the 


FIG, 6. —Engine Room, Yoker Generating Station—General View, 


boiler-house. 


of a depth below water-level of 9ft. There are two 30in. 
pipes leading into the well from the river, and the water is 
drawn out through a 36in. cast-iron pipe by means of a 
steam-driven centrifugal pump placed in the basement. 
After passing through the condensers the water is discharged 
by a 36in. pipe into a tank on the bank of the river. The 
condensed water is pumped into the hot-well, which is also 
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From the bunkers the coal passes auto- in the basement, by a centrifugal pump driven by a 6-b.p, 


matically to the stokers, being weighed—also automati- | vertical-shaft shunt-wound motor running at 625 revolu- 


cally—in transit, and the number of hundredweights used | tions per minute. 


recorded on an indicator. To prevent the coal sticking in 
the shoots a motor-operated agitator is installed, which 
keeps it constantly on the move. 

Engine-Room —The engine-room consists of two floors, 
one on the ground level (Fig. 5) and one in the basement, 


From here it passes to the suction of 
the two feed-pumps, which are of Messers. J. and P. Hall 
and Son's tandem, compound, double-acting type, each 
capable of delivering 9,600 gallons per hour against a 
boiler pressure of 175lb. The make-up water is taken 
from the city mains, that of the Clyde being unsuitable for 


the latter containing most of the auxiliary machinery. | boiler-feed purposes ; there is, however, a stand-by suction 


The turbine condensers, which are of the Mirlees-Watson 
vertical surface type, each with 6,250 square feet of cooling 
surface, are placed here, their upper ends projecting through 
the main floor a few feet. Each turbine exhauste directly 
into its own condenser, and each condenser is provided 
with a steam-driven, two-stage, dry-air pump situated in 
the basement. Arrangements have also been made for 
exhausting to atmosphere if necessary. The circulating 
water for the condensers is drawn from the Clyde, running 
by gravity into a large circular well 18ft. in diameter and 


Fig. 7, — Exciter Sets, Yoker Generating Station. 


from the river for use in case of emergency. The exciter 
sete have their separate surface condenser, which is of the 
Worthington Pump Company's make, and has 600 square 
feet of cooling surface. In addition to the above auxiliary 
plant, there is installed a feed-water heater by Messrs. 
Joseph Wright and Co., having a heating surface of 700 
square feet. 

Ger erating Plant.— The upper and principal floor of the 
engine-room measures 252ít. long by 43ft. 5g in. wide. It 
is well lighted from the roof, the walls are faced with white 
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lazed bricks, and the floor throughout is paved with 
talian mosaic work. At the north end are situated the 
switchboard galleries and offices, which have an inside 
measurement of 53fc. by 43ft. lin. wide. The main gene- 
rating plant at present installed consists of two Westing- 
house-Parsons steam-turbine units (Fig. 6), each with a 
normal capacity of 2,000 kw. and' an overload capacity of 
3,000 kw. The speed is 1,500 revolutions per minute, 


armature of laminated iron wound with copper bars in 
practically closed slots is supported by a heavy cast-iron 
frame divided horizontally. The starting, stopping, and 
speed variations of the generators is under control from 
the switchboards by electrical means, current for this 
purpose being taken from the exciters. The oiling of the 
turbines is carried out on the gravity system. A large 
tank in the basement of the engine-room receives the oil 


Fic. 8,--Switchgear, Voker Generating Station. 


which corresponds to a peripheral velocity of the rotating 
pari of five miles per minute. The turbines are of the 
atest double-flow pattern, steam entering at the centre and 
exhausting at both ends, and each contains no less than 
20,000 blades. These are securely fixed to the steel drum, 
and are of drop forged steel in the first series, and special 
metal at the low-pressure end so as to prevent corrosion 
due to the wetness of the steam. The cylinder is of close- 
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overflowing from the bearings, which is then passed through 
coolers and raised by a special oil-pump to a tank in the 
roof of the boiler-house, flowing from thence by gravity 
under a head of 50ft. back to the bearings. Oil- 
pressure gauges are provided on the latter in order to 
indicate at a glance how the apparatus is working. 
The engine-room as at present constructed will accommodate. 
one more 2,000-kw. set and a fourth unit of 3,500 kw 
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Fig. 9, —Top Switch Gallery, Voker Generating Station—General View showing Bus Bar Chambers and Motor-Generator Switchboard 


on right and Control and Instrument Boards on left. 


grained cast iron, and the rotor consists of a rolled-steel 
drum fixed to the shaft by the aid of forged-steel umbrella- 
shaped discs shrunk into the drum and pressed on the 
shaft. Each of the turbines is directly connected to a 
Westinghouse 2,000-kw., 11,000-volt, three-phase, 25-cycle 
generator of the rotating-field type. These are of the 
normal Weatinghouse design. The two-pole field magnets 
consist of a solid forging of Whitworth fluid-pressed steel 
combining high magnetic properties with strength, and the 


which will eventually make the total capacity of the station 
9,500 kw. The additional sets will be added as soon as one 
of the present units is loaded up, so that there will be 
always one spare set ready at any moment in case of 
accident. 

Exciters,—The two exciter sets (Fig. 7), situated at the 
south end of the engine-room, are each capable of furnishing 
the exciting current for both the main generating unite at 
present installed. They are of 75 kw. capacity each, and 
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consist of a Westinghouse llin. by 19in. by llin. vertical | motors are of the following horse-powers and speeds : 
compound engine, running at 290 revolutions per minute, | lifting, 25 h. p., 460 revolutions per minute ; longitudinal 
coupled direct to a 125-volt compound-wound dynamo. In | travel, 10 h.p, 650 revolutions per minute; transverse 
addition to their natural function, these exciters supply | travel, 4 h p., 935 revolutions per minute. 


Fic. 10. —Automatic Rhecstats, Yocker Generating Station. 


current for operating the motors of the coal and ash con-| Switchgear.—The whole of the switchgear is contained in 
veyor, crushers, agitators, economisers, pumps, travelling | the three galleries (see Fig. 7) at the south end of the 
crane, etc., and also for the electrically-operated main and | engine-room. That on the ground floor and the first 
other switches. gallery are devoted to the oil witches (Fig. 8) and feeders. 
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Fig. 11, — Cross-Section of Motherwell Generating Station. 


Travelling Crane.—The travelling crane is by Messrs. C. | Oa the third or top gallery of the switchboard (Fig. 9) 
and A. Musker and Co., and has a span of 42ft. It is of | are placed the main bus bars in brick compartments, and 
50 tons capacity, having three motors of the Westinghouse | the main controlling board, as well as the resistances, eto. 
type S.B., totally enclosed pattern, series wound. These | Following the latest practice, the control board consiste of 
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a small desk directly facing the various instruments, such 
as ammeters, voltmeters, power factor indicators, relays, 
etc. Allthe main switches and smaller gear are electrically 
operated from this desk by the exciter current, as before 
mentioned, and the speed of the turbo-generators and their 
starting and stopping is also controlled from here. Auto- 
matic rheostats (Fig. 10) are provided. 


MOTHERWELL GENERATING STATION. 


The Yoker and Motherwell power stations are of the 
game size and almost identical in arrangement. The fore- 
going description therefore applies generally to both, with 
the following exceptions. The Motherwell station (a cross- 
section of which is shown in Fig. 11) is not so favourably 

laced as Yoker, being 400 yards from and 140ft. above the 
evel of the river. A cooling tower of Messrs. Balcke and 
Co.’s make has, therefore, been installed for cooling the 
circulating water. It is of the natural-draught enclosed type, 
75ft. high, and is constructed entirely of wood thoroughly 
soaked in carbolineum of the best quality. The tower has a 
normal capacity for cooling 200,000 gallons of water per hour 
from 120deg. to 80deg. F, when the temperature of the air 
is 70deg. F. or less; and the amount evaporated under 
ordinary conditions of atmospheric temperature does not 
exceed 24 per cent. of the water circulated. The condens- 
ing plant is another of the features in which the Mother- 
well station differs from Yoker, a barometric jet condenser 
being installed. This is capable of giviog a vacuum of 
27'5in. when dealing continuously with 80, OOOlb. of exhaust 
steam per hour, if supplied with 348,000 gallons of circu- 
lating water per hour at a temperature of 80deg. F. In 
connection with this condenser there are installed at 
Motherwell two Alberger-Corliss two-stage dry vacuum 
pumps, one of which is capable of dealing satisfactorily 
with the air in the condenser when one turbine only is in 
operation. The dimensions of these pumps are as follows : 
diameter of steam-cylinder 10in., diameter of air-cylinder 
24in., stroke 24in. Their normal speed is 100 revolutions 
per minute, but they are capable of working at a lower rate 
if necessary. The steam and exhaust valves are of the 
Corliss type, and so designed as to permit of a high speed 
in cases of emergency without noise or jar. 


DISTRIBUTION. 


Six feeders are provided for distribution from Yoker, 
and all are protected where they enter the building in the 
basement by Westinghouse lightning arresters. The cables 
for supplying power to any part of the district between 
Clydebank and Scotstoun as well as to Temple are prac- 
tically finished. They are ali laid in duplicate, so that in 
case of any accident happening to one of them, the spare 
one can be connected immediately while the duplicate is 
being repaired. As previously stated, the Clyde Valley 
Electrical Power Company are authorised to supply in the 
adjacent burgh of Clydebank. For this purpose special 
plant has been installed, consisting of two 150-kw. motor- 
generator sets. Each set is provided with a small motor 
coupled direct to the shaft, which serves for starting and 
running up to speed. These motor-generators are situated 
in the first switch gallery of the Yoker power station, and 
the switchboard controlling the distribution to this area is 
placed on the top gallery. Both the high and low tension 
cables for the Clydebank district were supplied and laid by 
Messrs. Henley and Co., and the British Insulated and 
Helsby Cables have been entrusted with the extra high-ten- 
sion cable work throughout the entire area. The number of 
sub-stations at present provided ia 10 for the Motherwell 
district and two for Yoker. These two districts will not 
at present be connected in any way, although they may be 
in the future. All the transformers were supplied and 
erected by the British Westinghouse Electric and Manu- 
facturing Company, Limited. 

The general arrangement of the entire plant was designed 
by Messrs. Strain and Robertson, consulting engineers, of 
Glasgow. Mr. H. A. Barnett, resident engineer to the 
Clyde Valley Company, has had the supervision of the 
erection and installation of both power stations and the 
distributing aystem since the commencement. 

The company’s charges for lighting are a flat rate of 
óld. per unit or on the maximum demand system of 6d, 


and 1d. For power their prices vary from 3d. to 68d. 
aocording to the quantity taken. 


Opening of Yoker Power Station. 


By the opening of their first power station at the little 
town of Yoker, on the banks of the Clyde, the Clyde Valley 
Electrical Power Company inaugurated not only the real 
setting to work of their own large undertaking, but a most 
important development in the electrical industry in Soot- 
land—viz, the supplying of power in bulk by a private 
company. This opening ceremony took place on Wedneaday 
last in the presence of a party of some 300 gentlemen, 
who, on the invitation of the company, journeyed by 
special train from Glasgow to Yoker for that purpose. 
Among others, there were present Sir David King, a 
director of the company; Sir John Ure Primrose, Lord 
Provost of Glasgow; Charles M. King, Esq, Andrew 
Rintoul, Esq., Prof. Barr, Prof. Jamieson, W. W. Lackie, 
Esq , Provost Taylor, of Clydebank, Prof. Magnus Maclean, 
J. M. M. Munro, Esq, and Robert Robertson, Eiq. 

Sir Davip RICHMOND, who presided, said that it was 23 
years since they had commenced operations, and it was only 
their determination to have nothing but the best machinery 
and the most up-to-date plant which had delayed the comple- 
tion of the work so long, but now that they were ready to 
atart to work they had the satisfaction of knowing that for 
economical and satisfactory working they had a plant 
second to none in this country. He hoped that many of 
those present would see their way to become customers of 
the company, as he believed there was no doubt whatever 
that they would find it economical to take energy from 
such a station as that of the company, which would run 
continuously day and night all the year round, and in 
which the chance of breakdown was so remote, owing to 
the duplication both of the generators and the conductors. 
They would be able to see that their site permitted of 
extensions on all sides. Their machinery would be ready for 
continuous ranning in the course of a month or so, and in 
two monthe’ time their second power station, situated at 
Motherwell, would also be ready to give a supply. 

The Lorp Provost or GLASGOW (Sir John Ure Prim- 
rose) was then called upon by Sir David to say a few 
words. He said he had great pleasure in being present 
at this very important departure in commercial adventure. 
It was commerce linking itself with science, and placing 
the joint product within the purchasing power of the 
community. He thought that in this undertaking they 
had one of their greatest hopes for a purer atmosphere. 
He heartily wished the company every success. 

Sir David Richmond then formally started one of the 
turbo-generators, and called upon Sir John Ure Primrose to 
start the other one. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


Thirteenth Annual Meeting—Dortmund and Essen. 
[FROM OUR SPECIAL CORRESPONDENT. | 
(Continued from page 848.) 


Business proceedings were commenced on Monday 
morning in the old town hall, Dortmund, a building of 
some historical interest, whose quaint appearance before 
restoration is shown in the accompanying illustration 
(Fig. 1). Contrary to what one might surmise from an 
exterior view, the accommodation afforded was and 
ample. Prof. Budde presided overthe meeting. Thehonorary 
guests included the mayor, a Post Office official, and repre- 
sentatives of local industries. A few words of greeting 
having been addressed to them from the chair, these 
deputies then proceeded in turn to welcome the meeting 
to the town. It has often appeared to me that this sort of 
thing is a trifle overdone on these occasions. When repre- 
sentatives of various local institutions, followed, as has 
sometime happened, by a Government official or two and 
deputies from neighbouring universities, feel called upon to 
make tedious speeches, it entails a sacrifice of valuable time 
which would otherwise be available for serious discussion. 
True, it is indicative of the value at which the work of the 


— — — — ae 


association is estimated in wide circles, and may thus serve 
to stimulate effort, but the practical recognition obtained is 
far better. 

In the course of his address which followed, Prof. Budde 
briefly reviewed recent progress of the German electrical 
industry. He said he regarded the improvement of the 
single-phase motor as one of the most important develop- 
ments of modern times, since it promised to be the means 
of superseding steam traction on railways. Electric traction 
had already been introduced on the Hamburg.Altona- 


Blankenese line of the Prussian State Railways. Other 


.and longer sections would follow when it had been con- 


clusively demonstrated that energy could be conveyed to 
the trains through a simple system of twin overhead con- 
ductors. A magnificent opportunity had been lost ia regard 
to the Simplon Tunnel, traffic through which, report had it, 
would be worked by steam locomotives from the autumn of 
the current year. It seemed to him extraordinary that in 
a country so cut out for electric traction the newest and 
greatest tunnel should be relegated to auch a fate. 

After the great and justifiable sensation caused by the 
success of the express train trials in 1903, the fact remained 
that no tangible commercial progress had been made in this 
direction, and unless the spirit of enterprise increased at 
home it was not unlikely that the first express railway of 
German invention would be constructed, say, between 


- | 


| 


The Old Town Hall, Dortmund. 


Philadelphia and Baltimore or between New York and 
Milwaukee, and that Germans would thus be robbed of the 
fruits of the pioneering work by their enterprising cousins 
across the Atlantic. 

With regard to submarine telegraphy, the laying of the 
second German Transatlantic cable by way of the Azores 
was worthy of note, as was also the laying of a cable by 
the German Netherlands Telegraph Company, which com- 

leted the connection between Berlin and the Caroline 
slands, and the new cable between Constance and 
Constantinople, which put Germany into direct communi- 
cation with the near East. 

The increasing employment of metal returns for land 
telegraphs and the laying of the wires underground in 
large towns also represented noteworthy progress. Wireless 
telegraphy had been subjected to a severe test at the seat 
of war, and had proved its worth. It was now rapidly 
winning way into all armies and marines. Nor had its 
commercial possibilities been neglected, but development in 
the latter direction would apparently have to be subservient 
to patriotic considerations in case of war. 

Electric transmission of power, especially in mines and 
ironworks, continued to make steady progress. piii 
1904 legislators in Prussia, Bavaria, and Saxony had busi 
themselves with measures relating to the inspection of 
eleotrical installations. In Prussia & Bill had been passed 
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to enable official inspection of such installations at the 
expense of the owners. 

It appeared from the annual report, which was next 
presented to the meeting, that the membership of the 
V.D.E. is now 3,656, an inorease of 250 on the year, while 
the funds in hand amount roughly to £6,400. 

Laat year's report*, it will be remembered, made reference 
to steps taken by the Verband in conneotion with the intro- 
duction of the above-mentioned Government Bill dealing 
with the cost of inspecting and testing electrical installa- 
tions It was their object to secure that the Bill would not 
be detrimental to the further development of the industry. 
Other associations co-operated in this endeavour, with the 
result that the measure as paesed by the Abgeordnetenhaus 
duly safeguarded the intereste involved. Unfortunately, 
however, the Herrenhaus, before which the Bill came for 
final sanction, did not take the same view of the matter, 
and cut out the clause which had been added in response 
to the wishes of the Verband. It is to be inferred, then, 
that the Bill as it now stands provides no guarantee than 
the inspection shall be by practical electrical engineers, nor 
that the regulations adopted by the Verband shall be taken 
as a basis for judgment on the condition of an installation 
inspected. 

(To be continued.) 


CORRECT POSITION OF LIGHTNING ARRESTERS 
IN THE CIRCUIT AND THE EFFECT OF 
CHOKING COILS. 


In a recent number of the Llektrotechnische Zeitschrift 
F. Neeson describes some interesting teste carried out at 
the Reichsanstalt for the purpose of determining whether 


LINE 


EARTH 


Fic. 1. 


Fic. 2. 


& lightning arrester is most effective when connected asa 
shunt to the circuit to be protected, as in Fig. 1, or when 
in series with the circuit as in Gola's system (Fig. 2). 
(See Electrical Engineer, March 3, 1905. p. 339.) The 
results of the tests point uniformly to the latter as being 
the most effective, although the former is the arrangement 
most commonly adopted at present. 

The tests were only on a laboratory scale, but they 
bring out the point in question quite clearly. The connec- 
tions employed are shown in Fig. 5, where J represents an 
influence machine, L a 3 of Leyden jars arranged to 
discharge over a spark- gap, F. The voltage across this 
gap could be measured by means of a Braun electrometer 
(not shown). R represents a Riess air thermometer, the 
reading of which is a measure of the amount of energy 
which passes into the line protected by the lightning 
arrester, A; the smaller this reading the better the 
protecting qualities of the arrester. N is a choking coil 
whose turns can be varied at will, and U is a mercury 
switch of which the two contacts, 1 and 2, are connected 
to the ends of one side of the arrester, so that by inserting 
the thermometer lead, a, into 1 the arrester is placed as a 
shunt to the circuit to be protected (equivalent to Fig. 1), 
and by placing a in 2 the “series” arrangement is obtained 


Fig. 2). 

l The m teste were carried out with a single-plate hand- 
driven Tópler influence machine and a battery of five large 
Leyden jars giving a 6mm. api about every 40 seconds. 
The jars were left permanently connected to the epark gap 
(as in Fig. 3), and the slow changing up was found to! 

to rather variable results. Later, a large 20-plate motor- 
driven influence machine with a battery of eight Leyden 


* Klectrical Enginecr, vol, xxxiv., p. 7. 
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jars was used, and their sparks of 11mm. at regular short 
intervals were obtained. Before taking a reading with this 
latter machine, several sparks were allowed to pass to earth 
across the gap, F, through a separate earthing switch (the 
connections between U and F being broken), and then this 
earthing switch was opened, and the next spark allowed to 
pass through the arrester and the air thermometer. In this 
way the gap, F, was prepared by the sparks to earth before 
the actual reading was taken, and much more uniform 
results were obtained, the variations between successive 
readings under the same conditions not exceeding 5 per 
cent, The two series of testa gave qualitatively the same 
resulte, but differed a good deal quantitatively, the tests 
with the single-plate machine making the series arrange- 
ment appear even more favourable than those with the 
20-plate machine. Variations in the applied voltage were 
produced by adjusting the gap, F, whilst variations in the 
quantity of electricity discharged were produced by charging 
the number of Leyden jars ueed. 


EARTH 


Fic. 3. , 


Seven different types of arrester were tested : (I.) tele- 
graphic lightning arrester with ridged plates ; (II.) Siemens 
and Halske horn lightning arrester ; (III.) Allgemeine 
Elektricitáts - Gesellschaft horn lightning arrester; (IV.) 
Wurts roller lightning arrester; (V.) an arrester similar 
to (I.), but with smooth plates, the distance between which 
could be adjasted; (VI.) an arrester with bent smooth 
plates; (VII.) a horn lightning arrester similar to (II.), but 
fitted with flat sheet-metal horns, 20m. wide, in place of 
the usual round wire horns. 

The results of the various tests are collected below. 

Experiment A.— To show the effect of varying the length 
of gap, F, and the effect of varying the number of Leyden 
jars in use, carried out with the single-plate machine. The 


= 
N 


nN 


Eus 


air thermometer reading with the ahunt arrangement of 
the arrester is in each case taken as 100. 


Length Number Relative reading on air thermo- 

Arreeter of gap, F, of Leyden meter with the series arrange- 

No. in milli- jsrs in ment, calling the reading with 

metres. use, the parallel arrangement 100. 
| 83 F 57 
WE ented E ET V 51 
. „ "eem 5 5 
-— MÀ "MEUS FFV 57 
(o eiua Ee D. ecu l dices iie. . 62 
FF c — 88 
-—— e „ ĩðͤ VK . 62 
Me "aed o OA . 84 
NI "o omes 888 ³· 8 45 
5 F E 51 
Pre cec A MC 50 
E EN E: "agree 52 
— . e sees . 49 
N D wasestes p oec 41 
FFF E ED NES . 44 
FFC „0000 uk — 46 


These figures show that, within the range of the experi- 
ment, the relative effectiveness of the arresters is not 


appreciably affected by the voltage or the quantity of 
electricity discharged. 


EXPERIMENT B.—To show the Effect of varying the Air-gip between 
the two sides of the Arrester. 


inawr Ru. Eos Voss edes Es eV es be Vos 
Iofluence 
machine usedt | A. B. A. B. A. B. A. B. A. B.! A. B. 


Relative readirg: on the air thermomster with the 
series arrangement, oalling the parallel arrangement 
reading 100. 


Air - gap ia 
arrester (mm.). 


8 55 86 — — 9 (6 6 —— —— 467 
1 53 — 33 — 9 —— — — — — — 
2 — — 28 — 11 — 6 — 4660 — — 
3 — — 42 — 35 |—:14 —]|—|—|—|— 
4 al 54 — 63" 59 18° 30 — — — | 63 


— — - 


f A. Sin zle plate. B. Twenty plate. 

The readings marked with an asterisk are somewhat 
doubtful. The differences between the tests taken with 
the single-plate and the 20-plate machines are probably 
due to the difference in length of time taken to charge up 
the battery of Leyden jars in the two cases. Daring this 
interval the air-gap in the arrester undergoes changes which 
facilitate the breakdown, and thereby increase the relative 
advantages of the series arrangement. That this is the 
case is confirmed by the fact that when a small liquid 
resistance of about 300 ohms was introduced into the earth 
connection of the arrester, so as to delay the rush of 
current to earth, the difference between the series and the 
parallel arrangement of the arrester disappeared almost 
entirely. It also had the effect of greatly reducing the 
individual differences between the various types of arrester. 
It is interesting to note tbat when the liquid resistance was 
replaced by a small additional air-gap in the earth-wire no 
700 
TTT 

nn . 


1 
BRA E, 


such effects occurred. It would seem, therefore, that for 
slow discharges the parallel and the series arrangement of 
lightning arresters are equally effective, but that for rapid 
discharges, such as those which cause the damage in 
practical cases, the series arrangement is much to be pre- 
ferred. The insertion of a liquid resistance in the earth 
line, in order to avoid the risk of a short-circuit following 
a lightning discharge, is objectionable, the breaking of the 
short-circuit being more satisfactorily obtained either by 
employing a number of air-gaps in connection with a 
magnetic blow-out or by simply relying on the combined 
electro.dynamic and hot-air action in an ordinary horn 
lightning arrester. 

Experiment C.—To show the effect of inserting choking 
coils between the line to be protected and the arrester (as 
at N, Fig 3), two choking coils were employed, consisting 
of spirals of bare wire wound on glass cylinders. The 
smaller coil had a cylinder diameter of 50m. and a distance 
of 1em. between successive spirals. The length of one turn 
was 17'5cm., of five turns 87:5om., and of 20 turns 352cm. 
The larger coil had a diameter of 12°2cm. and a distance 
of 1'5em. between spirals, and the length of one tura was 
39cm. and of five turns 195'5cm. e smaller coil was 
sometimes used with an iron wire core. Figs. 4 and 5 show 
the results respectively with the large coil and with the 
small coil without iron core. The 20-plate machine was 
used for these tests. The ordinates give the air thermo 
meter readings, and the abscisee the number of turns 
in use. The numbers on the curves refer to the 
number of the arrester used. It will be seen 
that as the number of turns increases, the effective 
nese of the arrester increases, at first rapidly, and 
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then more and more slowly. When an iron core wae 
employed slightly fewer turns were required to produce 
the same result, but the improvement was not nearly in 
proportion to the increase in the self-induction coefficient, 

bly because, with the rapid flactuation in use, the flux 
in the iron could not reach its full value. The figures show 
that equal lengths of wire in the two choking coils produce 
about equal effects. The writer considers that the effect of 
additional choking coils has beenconsiderably over-estimated, 
for in practically all cases the apparatus to be protected 
already contains far greater self-induction than that of the 
choking coils added, so that the apparatus iteelf already 
causes the flat part of the curves (Figs. 4 and 5) to be 
reached where additional self-induction has little effect. 
This point was actually tested by employing an iron-cored 
choking coil permanently in the air thermometer circuit, 
and noting the effect of adding various numbers of turns 
of the above small choking coil. This effect, as might be 
expected, was practically negligible. 


THE ALTERNATING-CURRENT SERIES MOTOR.* 
BY F. CREEDY, STUDENT. 
(Continued from page 845.) 
APPENDIX II. 


On the Construction for the Efficiency of the Series Motor. 


The construction given in the paper for the efficiency 
of the series motor is only approximately truet, as may 


6 


Fic. 16. 


easily be seen by considering the case when OI-OT 
(Fig. 16). In this case I R is zero, but I H, the 
perpendicular from I on O 8, is not zero. Therefore 


IR T4275 and the point B must move off to an infinite 


distance. Thus its locus cannot be a circle, but is a cubio 
curve as shown in Fig. 16. However, as the only part 
of the locus in which we are interested is the part corre- 
sponding to points on the current circle between S and 
the origin, it is wcrth while to consider whether this part 
is not sufficiently near to a circle for all practical purposes. 
Sach a simple construction as the one under consideration 
should not be abandoned, without full investigation, in 


* Paper read before the Institution of Electrical Engineers. 
T I am indebted to Mr. L. M. Rampal for pointing this out. 


favour of constructions which, though exact, are far 
more complicated. In the first place, it is clear that 
if it be possible to represent that part of the locus in 
which we are interested by a circle, this circle may be 
drawn by the rule given in the paper. The locus obviously 
passes through S, and since the point B always lies upon 
I H (produced il necessary), the locus must be entirely 
contained between two lines parallel to IH and touching 
the current circle. Each of these lines will touch the locus 
at one point. Moreover, by suitably choosing the position 
of the point C (Fig. 16), the point B 5 to 
any position of I may be made to lie anywhere on the line, 
IH. Thus any circle through S, touching a line drawn 
parallel to I H, and tangent to the current circle near the 
origin, will do. 

A complete investigation, by the aid of the calculus of 
variations, into the difference between the actual locus and 
a circle described in this manner, woald be far too compli- 
cated to be given here. However, it appears to be possible 
to show briefly that in all practical cases the curve does not 
differ much from a circle. 

In one case the curve actually is a circle—viz, when 
OS coincides-with OT. In this case the point B coincides 
with the point A, and its locus is, therefore, a circle of 
centre, C, and radius equal to that of the current circle. 
Thus we see that the nearer O S approaches to O T—i e, 
the greater the angle of lag of the standstill current—the 
nearer is the curve to a circle. Consequently, if we can 
show that when the angle of lag of the standstill current 
is small, say not more than 45deg. (and a motor having 


Fic. 17. 


such losses would never be tolerated in practice), the curve 
is nearly a circle, it will follow that in all practical cases 
it may be represented by a circle. Anyone sufficiently 
intereated may show for himeelf that, in such a case, the 
difference between the locus and a circle is barely per- 
ceptible. In Fig. 17 I have drawn out such a case as care- 
fully as I could. It may be seen that the circle represents 
the locus of the points exceedingly well. 


APPENDIX III. 
Further Experiments on the Series Motor. 


The following appendix contains an account of some 
further investigations on the series motor. Since the 
investigations described above had rendered the method of 
designing an alternating-current series motor fairly clear, it 
wae decided to endeavour to redesign the experimental 
motor, so as, if possible, to make it into a practical machine. 
The working out of the design from the constants of the 
caroase p, p, and v, which had been measured before, is 
given as an example above. However, as it had been 
decided to make a pair of slots in the pole-faces, and to put 
a compensating coil therein, this was rather a leap in the 
dark, as, of course, the alote and compensatiog coil entirely 
alter the constants of the carcase, and no means were at 
hand to estimate the effect they would produce. However, 
it was thought that if the motor was designed so as to be 
as good as possible with the unmodified carcase, it could 
nod but be better when fitted with the compensating coil. 
A scale drawing of the shape of the stampings is shown in 
Fig. 18. 
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When the motor returned after these alterations had been 
made, the first thing done was to ascertain the effect of the 
slots on the constants of the carcase, first, before the com- 
pensating coil was put in, and, second, after it was in place. 
The following resulte were obtained as the mean of a 
number of observations of the impedance of the armature: 


Before the making of the slots (£) 2, = 60 nearly. 
7T 


2 
After „ is Si^ das (2) 2, = 48 nearly. 
T 
2 

After the compensating coil was put in (2) Pı = 315 
nearly. 

Thus the effect of the slots and the compensating coil 
was practically to halve the impedance of the armature. 

The compensating coil consisted of a single turn of 
19/,, cable passed through both slots, and the ends sweated 
up. Asa result of making these slots, however, the leakage 
coefficlent was slightly increased. The reason of this, of 
course, is that the slot increases the reluctance of the main 
magnetic circuit as compared with the leakage magnetio 
circuit. With a suitable design of the carcase—i.c, a 
design in which the iron is disposed symmetrically round 
the armature so that none of the main flux need pase across 
the narrow neck at the back of the slot—this need not 
occur. Such designs of field magnet are the iron-clad type 
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FIG. 18,—Diameter of bore, Sgin. Diameter of armature, 5jin. Depth 
of stampings parallel to shaft, 54in. 


or the ordinary multipolar type. By comparing the counter 
E.M.F. of iie 90105 with the E M. F. 8 in the field 
coils, and also by means of direct experiments, it was found 
that the leakage coefficient, although it varied somewhat, 
averaged about 1:5. On account of the flux being alternat- 
ing, its measurement was a very easy matter. A search 
coil containing 52 turns of fine wire was made, and solidly 
taped round. This made an extremely flexible coil of 
round section (jin. diameter), which could be placed any- 
where on the machine. If it be desired to measure the 
flux tbrough a given area, it is only necessary to place thia 
coil round the area ; and the ratio of the E.M F. induced 
in it to the E.M.F. in another coil of 52 turns wound 
directly over the exciting coil will be the ratio of 
the flux through the given area to the total flux. By 
means of this coil it was found that, as the mean of a 
number of observations, about 0°36 of the total flux 
passes through the part of the pole-face above the slot, 
and 0°41 through the part below. It was also found that 
by giving the brushes a lead in the direotion of rotation, 
the leakage coefficient could be reduced slightly. With 
the aid of this flexible search coil, some leakage tests 
were taken during the progress of a brake test, the 
machine running under normal working conditions. It 
was found that the leakage coefficient did not vary much 
with the load, but remained constant at about 1:5. A 
considerable number of brake tests were next made in the 
endeavour to ascertain the efficiency, and also the effect on 
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it of varying the number of field turns, of using different 
sizes of brusb, eto, a direot- current shunt motor being used 
throughout as brake. It must be understood that the 
figures for the efficiency, given below, were not made to 
include the friction and windage of the series motor, since 
these present no features of special interest. 

As a result of these experiments it was found that the 
efficiency was distinctly low. In the hope of raising it, 
experiments were tried with an increased number of field 
turns. It was found that above about 2,000 revolutions 
per minute the efficiency became practically constant at 
about 65 per cent. whatever the number of the field turns, 
the nature of the brushes, eto, though occasionally higher 
values were obtained, never exceeding 70 per cent. 

The fact that increasing the number of field turns beyond 
& certain limit produces very little effect on the efficiency is 
very well illustrated by Fig. 19, which contains a number 
of curves in which the efficiency at various speeds is plotted 
against the number of field turns. These curves are derived 
from the same series of experiments on which Figs. 6, 10, 
and 11 are based. They show clearly that the efficiency 
at first rises quickly with the number of field turns, but 
soon ceases to do so, only increasing very slowly with 
increasing field turns. Before leaving these experiments 
it ought to be mentioned that the efficiency curve 
corresponding to 54 turns in Fig. 10 is almost certainly 
a good deal too high. During the test the output was 
so small that most of it was consumed by the friction 
of the two machines, and consequently a small error 


Efficiency 
80% 


Fie, 19. 


in determining this produced a large error in the 
efficiency. Fig. 15, the complete circle-diagram, also 
shows us tbe same thing as Fig. 19. As we increase 
the number of field turne, keeping the speed constant, the 
current vector will travel slong one of the lines of constant 
speed. Now it can be seen from the diagram that for large 
values of n, the number of field turns, tbe efficiency lines, 
and the lines of constant speed are nearly parallel. Con- 
sequently, to obtain & given increment of efficiency, we must 
move a considerable distance along the speed line. Now, 
when n is large, a given increment of n only produces a 
small change in the position of the current vector, as the 
diagram shows. Thos, to obtain a given increment of 
efficiency, we shall have to make a very large increase in 
the number of field turns, or, in other words, the efficiency 
only rises very slowly with increasing field turns. 

At the commencement of the experiments the motor was 
fitted with very broad brushes of hard carbon, covering 
about four segments. As it was feared that the large 
number of coils short-circuited under the brush might 
cause considerable loss, copper-carbon brushes covering 
three segments, and narrow brushes of very soft carbon 
covering one segment, were tried in succession. Neither 
of these produced any material effect on the efficiency, but 
perfect commutation was obtained with all three types of 
brush. It seemed as if the narrower the brush the softer 
the carbon allowable. 

Thus, from these experiments, it appeared that the 
efficiency could not be raised much above 65 per cent. by 
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any modifications of field turns, brush resistance, etc. The 
next step appeared to be to ascertain the cause of this low 
efficiency. In order to do this an analysis of the losses 
occurring during a brake test was made in the three cases 
corresponding to 52, 84, and 104 turns.* This analysis 
was carried out in the following manner : Taking advantage 
of the fact that the same current flows through both fi ald 
and armature, it is possible to read either the total input of 
the motor, or the watts given to the armature, direct on the 
wattmeter, according as the P.D. coil is placed across the 
whole machine, or across the armature only. The difference 
between these readings will be the field losses, which may 
thas be measured under actual running conditions during 
the progress of the test. The field losses could, of course, 
be measured by placing the wattmeter direct across the 
field, but as this involves taking readings at & very low 
power factor the above method is to be preferred. The 
field losses include the I? R loss in the field, the hysteresis 
and eddy loss due to the alternation of the flux, and the 
losses in the coils short-cireuited under the brash. The 
1? R loss in the armature, the loss in the compensating 
coil, and avy other strsy armature losses, were measured 
in the following manner: Arrangements were made, by 
means of a two-way double-pole switch, for switching on 
either alternating or direct currents of equal magnitudes 
to the armature. The power consumed by each of these 
was measured on the wattmeter, and the difference taken 
as the loss in the compensating coil. The power consumed 
by the direct current is, of course, the I? R loss only. By 
reading this on the wattmeter, we eliminate any error in 
the ammeter, or in determining the resistance. By switch- 
ing on the field of the series motor while being driven by 
a direct-current machine, and noting the increase in the 
inpat of the driving machine, the iron losses due to rotation 
were measured. Lastly, by lifting the brushes and again 
observing the loss in the field when the current is switched 


on, we may separate out the loss in the coils short-circuited | 


under the brush. 
(To be continued.) 


JOHNSON AND PHILLIPS, LIMITED. 


This longestablished and well-known firm, it will be 
seen, is issuing further capital. 


century, and throughout the whole of its life it has done 
exceptionally good work. It will be seen from the 

rospectus tbat the sole proprietor and remaining partner, 

r. Walter Claude Johnson, has been assisted gradually 
more and more till the incoming managing direotors have 
been, during the last few years, carrying on almost the 
entire management of the business. When the inner 
history of cable work comes to be written, it will be 
found that the practical and successful laying and 
maintenance of submarine cables has been largely due 
to the perfection of apparatus supplied by Messrs. Johnson 
and Phillips. Probably almost every cable ship that has 
been equipped has had this equipment partly supplied by 
Messrs. Johneon and Phillips, and the work that they 
have done bas been well done. From the commencement 
of what may be termed the electrical era Messrs. 
Johnson and Phillips have played their part in the 
construction of the apparatus for lighting and for 
porer purposes, and, again, what they have done has 

en well done. The prominent part which they took 
in regard to the development of the arc lamp is also well 
known. We trust that under the new régime the works, 
carried on, as they will be, with continuity, will continue 
to produce the best apparatus that can be obtained of its 


various kinds, and will continue to be busily employed. 


We are quite sure that & firm possessing the reputation 
that this firm posseses will, under the new conditione, strive 
to retain and enhance that reputation. So far as values 
are concerned, the prospectus must speak for itself. The 
figures given are perfectly easy to read, and seem to us 
to indicate that as an industrial concern it will take a high 
place amongst those which have of recent years proved 
eminently successful. 


7 These analyses were all made at 26 frequency, — 


We have known this 
concern most intimately for more than a quarter of a 


HEATING BY ELECTRICITY. 
BY H. ALLEN. 


In the arts and crafts there are an exceedingly large 
number of processes in which the application of & high 
temperature is an absolute necessity, and a still greater 
number of cases where high temperature would be & source 
of considerable utility in reducing the length of time of 
many operations, as well as greatly facilitating many such 
operations as soldering, brazing, welding, melting, eto., if a 
convenient method of heat development was available at a 
reasonable cost. So far the electric current has not yet 
been exploited greatly in this direction, owing to the electric 
aro not being a suitable and convenient method for so many 
special cases, while the resistance method, when coils, etc., 
are brought into use as a heating medium, is subject to 
many inherent defects. 

The resistance material called“ Kryptol," consisting of a 
patented mixture partly composed of graphite, carborundum, 
silicates, and clay in a granular form, can be so readily 
handled by any ordinary skilled operator that a few details 
of its applications for such purposes as boiling, melting, 
eto., may be of service to many readers. The most simple 
form of apparatus (Fig. 1) may be described as consisting 
of a bed of refractory material having an electrode of 
carbon or other material at each end, to which the electric 
conducting wires are connected. These electrodes are 
situated some distance apart, acoording to the size of 
the stone, and the only further accessory that is required 
is Kryptol of proper sized granules to suit the available 
voltage of the current. If a quantity of "Kreyptol" is 
spread, say, by means of a spoon, in a layer between the 
two electrodes, more or less current will pass through it in 
proportion to the thickness and width of the layer. For 


simply heating liquids, melting of lead solder and any 
metal of low melting point, the containing veasel may be 
simply laid on the bed of Kryptol. There are no regulat- 
ing apparatus required to adjust the temperature, as all 
regulation is effected by manipulating the loose granules on 
the bed of the stone. 

Supposing it was desired to weld two pieces of iron, in this 
case the pieces to be heated can be simply placed in the 
" Kryptol," while by thinning down the layer, or making it 
narrower, the heat rapidly rises to any desired temperature 
up to about 3,600deg. F. Another feature about this 
material ig that it is made in different-sized granules to 
suit the voltage, the usual range being from 100 volts to 
250 volts. In a simple test the writer melted a cube of 
copper weighing 8 45 grm. in one minute. The metal waa 
contained in a small porcelain crucible resting upon the 
Kryptol, which had been brought up to the required 
temperature. The electric supply was at 240 volts, and 
15 amperes were applied. This may not seem very 
economical in regard to cost of current, but a short time 
only is required to raise the temperature to a welding 
heat, and the current can be shut off immediately 
the required temperature has been attained. Several 
different forms of stones have been designed for use with 
this material, but the simple flat stone would be a great con- 
venience for jewellers, dentiste, chemical laboratories, etc. 


Trams Across the Bridges. At the me: ting of the City Oorpora- 
tion yesterday the Oourt assented ‘‘to the bringing of tramways over a 
widened bridge at Blackfriars. or a new bridye, subject to a satisfactory 
arrangement being prerivusly arrived at with the London Oounty 
Council as to vost, management, control, construction, and mair- 
tenance ; and that the resolution of the Court of Feb. 2 last be varied 
accordingly,” the italicised words representing the amendments, 
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COMMISSIONS. 


We have thought the time opportune to direot attention 
to this question of commissions. The whole subject brings 
us upon such delicate ground that it is difficult to handle. 
The general question is the only one that concerns us or 
our readers—epecial cases are altogether outside our 
purview. They cannot be touched except in a court of 
law, hence references must be without accurate definition 
of when, where, and whom. Business depends very largely 
upon commissions, and there is no suggestion of aught 
contrary to true busineas principles when commissions are 
given and taken under normal conditions. Many a traveller 
is paid partly or wholly by commission—and why not? That 
is certainly legitimate, and intended as an incentive to make 
the man work with energy. It is almost a necessity in many 
instances, because of the human nature in man.” We 
think Artemus Ward was wrong when he gave utterance 
to these words, and would prefer to think it the artificial 
nature in man.” The tendency of modern progressive 
civilisation is to make man lazy—to take away all natural 
desire to excel. There is little or no personal interest in 
making the work successful. The majority of workers are 
fully imbued with the idea that they are underpaid and 
overworked. Each thinks he ought to be a Carnegie and a 
Rockefeller rolled into one, without any of the early expe- 
riences of these men. Hence masters who have employ- 
ment to offer have come to think that an honest wage 
does not necessarily bring about an honest day's effort, so 
the agreement purports to be payment by results.“ Now 
there is one fact perfectly clear to all who have studied the 
question, and that is, payment by commission is scarcely or 
never payment by results. In numberless instances the 
true result is never known to the man who did the work in 
opening the account. Bat in a rough-and-ready manner 
the system may be passed. Some time ago the London 
Chamber of Commerce tried its hand in obtaining informa- 
tion about illicit commissions—commissions that cannot for a 
moment be accepted as necessary in true business, and which 
pertain really to the nature of bribes. One of our con- 
tributors has again brought up this question. He is evidently 
of the opinion that the strongest action should be taken 
to put a stop to such things, and so are we, but neither 
the London Chamber of Commerce nor any other body 
or individuals has suggested a method. Journalists cannct 
do it. A bald statement of fact—though after trial it may 
not be held to be libellous—often puts them to the expense 
of bundreds, if not thousands, of pounds to show it is 
non-libellous. Quite innocently a little time ago a journal 
said that an authority had authorised certain work to be 
done to supersede other work which had not come up to 
expectation. It was a mere statement of fact, but it involved 
& libel suit, and though the case was abruptly dismissed, we 
doubt if five hundred pounds will cover the costs to the paper. 
The cases as suggested by our correspundent are clearly of 
the illicit class. The latest phase which has been discovered 
legally is the Holborn case, though this is outside the 
category of those described by our correspondent. Prac- 
tically, his communication hints that commissions are 
sometimes offered and sometimes received by consulting 
engineers. There can be no doubt, if the practice existe, 
itis bad. We trust that the suggestion even of its exist- 
ence will meet with emphatic protest, and we have every 
reason to believe that the profession of consulting engineers 
is almost free of illicit commissions. There are black sheep 
in every fold, but the whole body of professional men muat 
not be condemned for the actions of the few. Unfortu- 
nately, that view seems to prevail more and more, and 
when a unit is found doing something which cannot be 
commended, the man in the street is prone to tar a pro- 
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fession with the bad brash. The profession of a consulting 
engineer is one of responsibility. He is the expert advising 
the paymaster, and receives a recognised honorarium for 
his work. The successful man has no reason to complain 
of the honorarium. It is enough, and the whole body 
politic of paymasters expects to receive the utmost con- 
sideration from those who guard its interests. We trust 
there is no widespread giving or taking commission. Nor 
do we believe there is, and it may be that the publicity 
now given will lead all parties to enquire whether the 
tendency suggested to change professional etiquette is 
existent, and if it proves to be, to prevent further expansion. 


AT THE ARC WORKS. 


The outing to Chelmsford which Messrs. Crompton and 
Co., Limited, arranged for Saturday last in connection with 
the Arc Works Club sixteenth annual athletic race meeting 
was unfortunately marred by the inclement weather, other- 
wise it would have been an unqualified success. A large 
party journed down from Liverpool-street Station in reserved 
saloons attached to the 10.55 train, and on arrival in 
Chelmsford were conveyed in brakes to the Aro Works, 
where a halt was made to Inspect the different shops After 
all that bas been heard of late about trade depression, it 
was refreshing to discover here an abundance of work. 
Every tool in the main shops seemed to be hard pressed. 
Perhaps the most interesting machines seen under con- 
struction were three generators destined for Calcutta. 
These generators are of the turbo type, and will be 
coupled to Parsons turbines. They combine some novel 
features, details of which must, however, be held 
over till a later date. Several large alternators 
were under test, and it was noticeable that Messrs. 
Crompton and Co., Limited, are doing a large amount 
of three-phase work. Motors of various standard sizes 
in process of wholesale manufacture were also much 
in evidence. Passing on to the instrument and lamp 
shops, which are quite apart from the main building, 
we noticed a similar state of activity. Here were potentio- 
meters and their accessories, reflecting galvanometers, 
standard resistances, ampere-meters, voltmeters, and electric 
pyrometers in different stages of manufacture, and farther 
on a number of switchboards in course of erection; also 
arc lamps, small fan motors, and projectors in great pro- 
fusion. The fan motors represented of an order for 
no less than 3,000 and the projectors an instalment of 600 
for the Admiralty. With regard to the latter order, it is 
interesting to note that the Admiralty have at last aban- 
doned the hand feed and are having all new projectors 
constructed on the automatic feed principle. We noticed 
a flame arc lamp and also a midget arc lamp burning 
steadily on test—representatives of types not yet on the 
market. It may be mentioned here that the lamp shop 
is undergoing considerable extensions. 

The inspection over, an excellent luncheon was served in 
the employés’ messroom. “Prosperity to the Arc Works 
was proposed by the Mayor of Chelmsford. In his reply 
to that toast Colonel Crompton dwelt upon the success 
which had attended the efforts of masters and men to 
maintain the output and prosperity of the works, in spite 
of increased competition. After luncheon the brakes were 
again boarded, and a move made to the sports ground, 
which, despite a steady downpour of rain, tried to look gay 
with the aid of a plentiful display of flags and bunting. 
The afternoon was productive of some good sport under 
difficulties. 


ILLICIT COMMISSIONS. 
[ Communicated. | 


Although the question of illicit commissions is a matter 
which has been ventilated by the technical Press on more 
than one occasion, the moral has never been pointed, or the 
tale adorned by the confession of any engineer who has 
acjed as an apcessory either before or after such criminal 


offence. This is not to be wondered at, but the un d 
does sometimes happen, as the following extraordinary 
story shows. 


Quite recently a consulting engineer reported on the 
heating of a large building, and was asked to state his 
terms for preparing the necessary plans and for supervising 
the alterations recommended. In his reply to the 
authorities he stated that he was prepared to give 
his clients credit for all commissions.” His clients not 
unnaturally enquired what was meant by this statement. 
The engineer explained the giving cliente credit for com- 
missions. There are several ways in which work such ae 
proposed is carried out. Either the authorities advertise 
for estimates on specifications made by the engineer, in 
which case the successful contractor commonly hands the com- 
mission to the engineer to, what might be called, “lubricate” 
the work in progress Such commissions the engineer receives, 
but hands them over to his clients, as they would otherwise place 
him in a false position, and prevent his “jumping” on the 
contractor for bad work. The other way of working, and 
which is far the better and cheaper way, is for the engineer 
to send out the specification and parti , and receive 
estimates from the contractors. He is then put on trade 
terms with them, which are considerably lower than 
prices to authorities, and it is in this way that 
work is carried out. Practically, all engineering pur- 
chases carry a commission to the engineer—no doubt 
commercial immorality, but such is the custom, and 
a most objectionable one it is. Comment is super- 
flaous! The statement that a successful contractor 
commonly hands a commission to the o6. agi may be at 
cnce stigmatised as a most scandalous libel on the general 
body of both engineers and contractors. The fact that it 
should ever have been made gives one furiously to think. 

It is difficult to know what to admire most in this state- 
ment. The unblushing impudence with which the admission 
of the professional custom of accepting a bribe is made is 
only equalled by the virtuous manner in which forsooth 
the situation is saved by handing the spoil to clients. If 
ever an engineer under such circumstances is called in to 

out any engineering scheme, what a unique account 
must besent in| Something on these lines presumably : 


Five per cent. commission on capital outlay 
Less — per cent. commission on capital outlay received 
from Sontractoeo rr Se En aera dvo 


jvc M — 
O tempora! O mores! What a shining example for the 
rising generation. Is it to go forth to the world, or even 


to a portion of it, that the members of the Institution of 
Civil Engineers and the members of the Institution of 
Mechanical Engineers “commonly” offer and accept 
commissions—anglice, brlbes—to “lubricate” work in 
progress, and that while at least some of them do not 
approve of this practice, they continue to accept bribes and 
merely show disapproval by passing on such largesse to 
their clients? Is such a statement as this to be made to 
a public body, presumably in good faith, and to remain 
uncontradicted by the councils of the respective institutions 
concerned 3 

It may be that no one who knows would accuse 
the engineers of accepting such commissions for their 
own benefit, but they expose themselves to the 
gravest suspicions, and it is obvious cannot *j ma} i 
on any contractor after taking his money whatever its 
ultimate destination may be. How does the contractor 
know what becomes of his peace offeriog" in such a 
case? Surely the engineer does not write to inform 
him that the money has been placed to his client’s credit, 
and if he did, would the contractor believe him! 
The mere fact of any engineer receiving a present of 
any kind from a firm whose work he has to check on 
behalf of his clients, places himself hopelessly in the wrong. 
The aim of a consulting engineer, or of any other engineer 
who orders plant, should be, and in the msjority of eases 
ls, to get the moat suitable machinery at the lowest price 
consistent with good workmanship and materials; all else 
is beside the mark. 

The plain facts concerning the question of commissions 
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are theee: No contractor offers an engineer a commission 
unless the latter first seems to hint that such tribute is 
within the region of practical politics, and no engineer of 
any position would dream of acting in such a way. Ifa 
commission is accepted—and this may occur in some 
isolated instances with men who have lost what little self- 
respect they ever possessed—its value is simply added to 
the total of the tender. 

It therefore appears that an engineer who accepts com- 
missions and hands them over to his olients, is only giving 
himself unnscessary trouble by going through a series of 
useless arithmetical operations assisted by the contraotor. 
Bat how many men who once lowered themselves to take 
a commission would pass it on to their clients? Again, if a 
consulting engineer sends out specifications for work to be 
'done under x ages body, he is by no means put on 
trade terms. e greater part of the explanation is 
incorrect, in so far as it applies to the engineering business 
as a whole. | 

It will be instructive to notice the future action, or 
inaction, of the powers that be,” also to hear 
any further explanation for taking commissions to hand 
over to clients. Meanwhile, the most suitable motto for 
auch casos seoms to be : 


'* One hand stuck out behind the back, t» signal ‘bribe again’; 
The other on your dress-shirt front, to show your heart is clane.” 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The last monthly meeting of the present session of this 
section of the Institution of Electrical Engineers was held 
on May 9 at 207, Bath-street, Glasgow, Mr. R. Robertson 
being in the chair. Mr. P. D. Ionides read a paper on 
 Alternating-Current Motors in Industrial Service." The 
following is a summary of the paper: 


Besides the growing recognition of the possibilities of 
the alternating-current motor, there were three factors 
which tended to make its use more general: (1) the 
increasing extent to which power was being supplied over 
long distances; (2) the growing popularity of the steam 
turbo-generator in private industrial plants; and (3) the 
new regulations issued by the Home Office for the use of 
electricity in mines. Alternating currents had been more 
generally adopted in America and on the Continent than 
in Britain, but the author was of opinion that the great 
municipalities and power companies in Britain would 
shortly offer alternating current for power purposes at & 
lower rate than direct current, for the reason that the con- 
verting apparatus for the former was less expensive. Before 
proceeding to describe some applications of the alter- 
nating-current motor, the author described at some length 
the best known types of this class of motor—e.g : (1) The 
squirrel-cage polyphase motor, which consists primarily of 
the stationary parts carrying the windings, which receive 
current from the supply circuit, and the rotating part, which 
has no connection with the supply circuit. The stationary 
part is wound with coils similar to those used on the ordi- 
nary direct-current armature, while the rotating part carries 
the squirrel-cage winding, which gives its name to this ty pe 
of motor. This winding consists of copper bars laid in the 
slots of the core, and connected at each end to heavy copper 
ringe, the whole construction very closely resembling a 
squirrel-osge. The coils of the primary or stationary part, 
although resembling the coils of a direct-current armature, 
are connected in groups overlapping each other, so as to 
form a certain number of poles. The polyphase currents 
connected to these windings set up a revolving magnetic 
field. The speed at which this magnetic field revolves is 
dependent on the number of poles and the frequency of 
the supply—e g., at 5,000 alts., or 25 periods in a motor 
wound for four poles the magnetic field will revolve at 
750 revolutions per minute. To determine this figure, 
divide the number of alternations by the number of poles 
with which the motor is wound. (2) The slip-ring motor, 
which differs from the squirrel-cage motor only in the 


gecondary, which ig coil-wound, the windings being con- | 


nected to three slip-rings for atarting with resistance in the 
secondary circuit. Once the motor is started, and the 
secondary short-circuited, its characteristics are similar 
to those of the squirrel-cage type. (3) The single-phase 
serios motor, which is nothing more than a direct-current 
series motor constructed to operate satisfactorily with rapid 
reversals of polarity, in which the difficulties: of commuta- 
tion have been overcome by the use of compensating 
windings in the armature. 

The squirrel-cage motor was used for all constant-speed 
work. It was very simple, both in itself and in its starting 
devices. The auto-starter consists of two auto-transformers 
mounted in an iron box with a double-throw four-pole 
switch. For starting, the switch is thrown to one side, 
connecting the line with the auto-starter, and furnishing 
current at a reduced pressure to the motor. After the 
motor has attained a fair speed the switch is thrown ia the 
opposite direction, which connects the motor straight to 
the line. Motors up to 10h p, obtaining their supply from 
a 200-h.p. to 300. h. p. power station, could be started up 
direct without the use of an auto-transformer, but it was 
not advisable to do without the auto-transformer where the 
generating plant was of small capacity as compared with the 
motors, owing to the heavy rush of current taken by the 
latter at starting. A third starting arrangement was from 
& close-coil two-phase generator. The starter could be 
placed remote from the motor, which was a matter of 
great convenience. In regard to the starting torque, it 
is frequently stated that the squirrel-cage motor is 
incapable of starting up against full load. This is quite 
incorrect, for as much as three times the full-load torque can 
be developed at starting, while in the smaller sizes two to 
24 times the fullload torque can be developed; but, at 
the same time, the current to obtain such starting torques 
would be very heavy. To obtain a starting torque equiva- 
lent to full-load torque it requires, rcughly, 24 times fall- 
load current in almost all sízes of motore, but as this 
requirement is only momentary it is of little consequence. 
For driving spinning machinery it is particularly suitable, 
by reason of the fact that within certain limits the speed is 
constant in relation to the speed of the generating plant, 


and independent of slight fluctuations in voltage. In 


spinniog milla and such industries, it is of the utmost 


importance that all machinery should be started simul- 


taneously. The squirrel-cage motor lends itself to this 
requirement very readily, as it is possible to leave all the 
motors in an installation connected direct to the line, and 
to start them all simultaneously by separately exciting the 
generator and then running up the engine. The equirrel- 
cage motor is particularly suitable for miniog work, as 
there are no parte other than the bearings requiring atten- 
tion, and the oil-immersed auto-starter, which can be made 
water and gas tight, needs no skill or knowledge in handling. 
In many pits where there are explosive gases, no other 
type of motor could be used with the same safety. For 
driving the lift turbine pump, which is becoming increas- 
ingly popular with mining engineers, a motor with a speed 
of 1,400 to 1,500 revolutions per minute is frequently 
required, and the squirrel-cage motor is particularly suitable 
in such a case. 

For the driving of large haulages which must be started 
slowly and gradually, the slip-ring motor was preferable, 
the proportion of current to torque developed being almost 
similar to that for shunt-wound direct-current motors. For 
continual starting and stopping, the slipriog motor 
possessed considerable advantages over the direct-current 
motor. The tramway type controller was generally used 
in each case, and while with the direct-current motor 
the currents broken by the controller were always at 
line pressure, with the slip-ring motor the currents broken 
were those in the secondary oircuits of the motor and ata 
low pressure—a feature which added to the life of the 
contacts. Again, for electric braking the slip-riog motor 
could be used to great advantage by so proportioning the 
resistance in the secondary circuit with the first or second 
notches of the controller as to produce a gradual braking 
effect when the controller was reversed. That has been 
applied with marked success to a 150-h.p. slip-ring motor 
driving an endless haulage. 


The requirements of variable-speed work (the making of 
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paper, printing, dyeing, etc.) were met by a small auxiliary 
motor driving the main motor through & worm gear and 
free-wheel clutch to give slow spesd. The main motor is 
wound and connected to a controller of the tramway, so 
that the coils of the stator can be grouped to form eight 
poles for medium speed or four poles for full speed. It 
would be equally feasible to wind the moter with 12 and 8 
poles to give three-quarter and full speed. A modified 
form of this arrangement can be used for the thriving of 
air compressors, hydraulic pumps, etc. In cornection with 
work where it is necessary to have a speed of 6 or 8 
to 1, the single-phase series motor offers a method which 
is simpler and more efficient tban the direct-current 
apparatus. This method conaists of a single-phase motor 
controlled by an induction regulator, which raises or 
lowers the voltage depending on the relative position of 
the primary which it moved in relation to tbe secondary by 
& worm-wheel and worm. 

From the standpoint of the user, the author thought the 
alternating-current apparatus was probably the cheapest 
both iu first cost and maintenance. 


The following discussion took place : 


The CHarRMAN said that he was interested and surprised to 
find the author stating that the cost as well as the efficiency of 
the alternating-current motor was as favourable, if not more to, 
than the direct-current motor. The cost had always been one 
of the objections to alternating-current plant. It had also been 
generally believed that variable-speed work could only be 
managed with the direct-current motor. 

Mr. H. A. Mavor (Glasgow) said that, broadly speaking, the 
points raised in the paper were such as they could all cordially 
subscribe to. It was interesting to find that the polyphase 
motor showed signs of being only a passing phase in the develop- 
ment of the work, and that being so it did not emerge that 
there was any conflict between the continuous-current motor 
and the alternatipng-current motor, because the two machines 
were in all essential particulars alike. There was, however, a 


tendency to strain the argument in favour of polyphase plant. 


and the speaker felt he would not be justified in agreeiog with 
everything which Mr. Ionides bad said. The contrel of the 
polyphase motor was not a simple thing. It tied the user 

own to a specific speed much more closely than was the case 
with continuous-current plant. He could safely say that in all 
factories where polyphase machinery was being manufactured 
continuous-current motors were still used for a large number 
of purposes, because they were found more convenient to 
handle and easier to apply to a large number of details. The 
speaker regretted that Mr. Ionides had not made any mention 
of the use of alternating currents for traction work. The 
arrangement of generating three-phase current and transform- 
ing it down for traction did not seem a permanent solution 
of the difficulty, and if the experiments presently being carried 
out in America with single-phase plant for traction induced the 
people on this side to adopt similar plant, it would lead to a 
very interesting simplification of a difficult problem. The areas 
of distribution for traction seemed even in America to show 
signs of limitation. If it were the case that for distances of 
over 20 miles they must fall back on the steam locomotive, then 
the problem of distribution was less complicated than it was in 
some parts of America, where attempts had been made to deal 
with longer distances. . 

Mr. H. B. Maxwe t (Partick) said the paper was a partiou- 
larly appropriate one in Glasgow, because he did not suppose 
there was any class of work where the polyphase motor could 
show to such advantage as in shipyard work. He thought the 
three-phase induction motor was most usefal for extremes. He 
did not see that the complications required by the polyphase 
system were any more serious than those with a direct-current 
system. With regard to the single-phase series motor, nobody 
seemed to know anything about its capabilities and charac- 
teristics except the manufacturers, and he thought a guarantee 
of its good points should be taken when placing the order. 

Mr. Spence (Alloa) said he approached the paper as a direct- 
current advocate. It wou'd seem from the remarks of the 
author that in controlling a three-phase motor only the current 
on the motor was dealt with. He would like to ask if, in 
stopping a three-phase motor, the stator was always left alive 
on the line? The author stated that three-phase plant cost no 
more than direct-current plant. He had no doubt that must 
be a reference to manufacturer's costs, for he knew that it could 
not refer to the cost to the purchaser. He would like to know 
if Mr. Ionides considered a punching and shearing machine to 
be a constant-speed machine suitable for a slip-ring motor. 

Mr. W. B. Hin» (Glasgow) said he was pleased to hear 
Mr. Ionides praising the squirrel-cage motor as contrasted with 
the slip-ring motor. He quite agreed with Mr. Ionides that 
the question of rapid variation such as can be obtained from a 
shunt-wound motor was often much exaggerated when the 
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relative merits of continuous and alternating currents were 


compared, and the number of cases where a shunt control could 
give what was wanted were very limited. 

Dr. J. B. HExpERsoN (Glasgow) spoke at considerable length 
sirongly in support of the alternating-current motor, and in the 
course of his remarks gave a very lavid description of the 


** Heyland " diagram, a detailed account of which, he. said (in 


answer to a question), is not yot accessible in English. 
Mr. Ioxipks, in reply, said that Mr. Mavor had referred to 
the series motor asa poss.ble means of doing away with the 


polyphase motor. The single-phase motor seemed to have its own | 


E ie 


particular field, just as the series direct-current motor hid, and if 


Mr. Mavor could construct a motor of the squirrel-cage type 
without a commutator or slip-rings let him stick to it until he 
could get one without bearings. He had not dealt with traction. 
as it was out of the scope of his paper. He very cordially 
agreed with Mr. Maxwell, that people were apt to consider the 
variable-speed requirements of a few cases instead of looking to 


the constant-speed requirements of the great majority of cases. 


The loss in the alternating-current motor through variation of 
speed was very small compared to the cost of keeping a dlreo“- 


current plant in a state of efficiency. Oae of the greatest. 


advantages of electricity over steam plant was its low main- 
tenance cost, and the speaker maintained this was a feature 
which was accentuated in the alternating-current plant. 
He agreed with Mr. Stevenson that, in regard to 
turbine pumps, it was not necessary to vary the speed. 
In regard to the slip-ring motor contro), Mr. Spence wanted 
to know what happened to the primary circuits ; whether they 
were left closed or not. They were not left closed, but at the 


time they were open the resistance in the secondary circuite was 


usually such as to make variations ia the primary infinitesime l. 
The question of comparative cost was a very wide one. In 


actual practice, when it came to working the two kinds of . 


plant side by side, the first cost was practically the same. 


The results of the voting for office bearers and committee 


for next session were then announced as followa : Mr. John 
M. Munro (chairman), Mr. F. A. Newington (vice-chair- 
man). Mr. E G. Tidd (secretary and treasurer), Messrs. 
W. W. Lackie, E. T. 
Sam Mavor, W. Stevenson, Blackwood Marray, 
Lowsen, A. W. Scewart (members of committee). 

A vote of thanke, proposed by Mr. Lackie, to Mr. R. 
Robertson for his occupancy of the chair throughout the 
session closed the meeting. 


J. 


REPLY TO DISCUSSION ON MR. A. M. TAYLOR’S 
PAPER ON *STAND-BY CHARGES AND MOTOR- 
LOAD DEVELOPMENT.” 


Following is the fall text of Mr. A. M. Taylor's reply to 
the discussion on his paper read before the Birmingbam 
Local Section on Dec. 14 last, and presented at a later date 
in amplified form to the parent Institution. An abstract 
of the paper and a report of the discussion will be found in 
our issues for Jan. 13, May 5, and May 19 last. 


In reply to the various speakera who have taken part in this 
discussion, there are four principal points on which the discus- 
sion has centered, and I think it will conduce to clearness if 
these polnts are, in most cases, referred to, rather than direct 
replies given to the various speakers. The four points alluded 
to are : (1) objection to departure from the ordinary methods of 
treatment; (2) criticism of the values taken for the diversity 
factor and the nomenolature adopted ; (3) refusal to accept 1d. 
per unit as a bed-rock price for ‘‘ interest-paying " loads; (4) 
difficulties suggested in the application of the restricted-hours’ 
system. | 

In reference to (1), I would suggest that the method «f con- 
sidering things only from the station point of view is apt to 
lead to an overlooking of what goes on at the consumer's end 
of the line. My method, on the contrary, works back from the 


consumer to the station, and is less likely to overlook these 


points. The outcome of the discussion would seem to show 
that through confining investigations principally to the station, 


the important point has been overlooked of the very low 


load factor possessed by the average motor (I could adduce a 
5 illustration of this). The diversity factor has been 
ailed asa sort of undeveloped gold mine, and no explanation 
has been given cf the fact- indeed, I have nowhere seen it 
observed before—that the station load factor is, with a motor 
load, occasionally several times that of the motor load factor. 
In reply to Mr. Arthue Wright, the prinolple adopted in the 
lower half of p. 5 of the paper is to split up the present charge 
per unit for management, eto., into two parts—viz.: a part 
which would be unaffected by taking on a large non; interest ; 


oslin, J. K. Stothert, J. Maocfee, . 
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paying load (the station capacity remaining unaltered) and a 
part (such as the office staff) which would be increased almost 
in direct proportion to the number of consumers and henoe to 
thoir diversity factor. The 5 of present charges which 
must be so divided up varie, of course, in different towns, but 
for lighting stations of 2,000 kw. it should not be materially 
different from what I have taken, and each engineer can deter- 
mine it for himself quite readily. In further reply to Mr. 
Wright, the size of station is assumed constant at 2,000 kw. all 
through pp. 3 and 4, and the net profit is assumed to be a 
constant sum per annum. ; 

In reply to Mr. Cooper, I have assumed that cost of land for 
generating station is Included in the sum sanotloned by the 

socal Government Board, on which interest is paid. Deprecia- 
tion should, it seems to me, be met out of net profit, where it 
is provided for at all. 
reply to Mr. Vignoles, I have not forgotten the oost of 
service connections. He will find them alluded to on p. 24 of 
the r. His figures, too, are greatly over-estimated. He 
will find that 400 (not 5,000) customers of Class I. would acoount 
for 5,000,000 units; hence his figures are just 12 times too high. 
The actual cost of a service connection is about £2, and 7 per 
cent. on this would be only 5, which on a £25 bill per annum 
(5-h.p. motor) is almost negligible. No stiffening of mains has 
to be considered, on a restricted-hours’ system, In most cases, 
hence I allow nothing for this. 

As regards (2): The diversity factor considered on pp. 18 
and 19 of the paper is the average value of the true diversity 
factor taken over a period sufficiently long, say for at least an 
hour, and sufficiently frequently (say at several different times 
of the week) to ensure a 5 average for the olass of 
load in the town. The method adopted in the paper of oon - 
sidering a cyclic load factor has, it appears, introduced con- 
fasion. This it might be well to avoid by omitting as far as 
possible all reference to any but the annual load factor of 
the motor, or that of the station. In the case considered the 
** oyclic ” load factor has merely to be multiplied by the ratio of 


494 (hours per week) _ say 0°3, in order to convert it to the 


168 (hours per week) 

' annual" load factor. Thus, 100 per cent. ‘‘cyolic’”’ load 
factor becomes 50 per cent. annual, and 25 per cent. “cyclic” 
becomes 74 per cent. ‘‘annual,” as they are designated in 
Table A. The statement that the diversity factor is the 
reciprocal of the cyclic motor load factor may then be altered as 
follows: the diversity factor is (in the limit) equal to the 
reciprocal of the annual motor load factor multiplied by a 
constant. 

An example will make the case clear. Taking the motor load 
curves just published by Mr. Jeckell for Coventry (see the 
Electrical Engineer for May 17), and working out the diversity 
factor for each hour of a typical day, by dividing the kilowatts 
observed at station into the total kilowatt capacity of the 
motors connected (1,150 h.p. x :85) = 980 kw.), we get the 
following values: 7 to 8 a.m. = 5:22; 8 to 9a.m. = 3:16; 9 to 
10 a.m. = 2:65; 10 to 11 a.m. = 2:08 ; 11 a.m. to 12 noon = 
2:08; 12 noon to 1 p.m. = 2:20; 1 to 2 p.m. = 3 63; 2 to 
ó p.m. = 3:44; 5 to 4 p.m. 2204; 4 to 5 p.m. = 2:0; 5 to 
6 p.m. = 225; 6 to 7 p.m. = indeterminate ; 7 to 8 p.m. = 
indeterminate. The average through the day is 2:62, but the 
true figures, when all the motors are on (if we eliminate the 
breakfast, dinner, and tea hours’, is nearer 2:1. 

Now, units per brake horse-power installed per hour of 
working 


230 units per B. H. P. per quarter 
say, 15 hours x 54 days x 13 weeks 
(0:5 unit if we take 11 hours per day). 
** Cyolic ” load factor 
0:254 unit 
(1 h. p. 85) x 1 hour 


7:0 254 unit per hour 


20:209 — say, 30 per cent. 
1 


50 . / 
100 3'5 (in the limit). 


Hence for a diversity factor of 5:3 (in the limit) the observed 
diversity factor —2:1 (with all motors on), and I therefore accept 
Mr. Arthur Wright's suggestion that in taking 1:5 as the 
average for a limit of 4,1 have done injastice to the electric 
motor. It should be nearer 25 for a motor having a 71 per 
cent. annual load factor, as per my Class II. The annual load 
factor at Coventry works out to about 12 7 per cent. (236 units 
per brake horse-power installed per quarter). 

Now compare the above with Mr. Tapper's figures for 
Stepney : 

Units per brake horse-power installed per hour of working 
115 units per H. P. per quarter 
say, 15 hours x 54 days x 15 weeks 


*Cyolic" load factor 
122 unit 
TEE ˙ —-—T — — 14 =z r , 
VII 


.. Diversity factor (my method) = 


= 0 122 anit per hour. 


1 
14:3 : 

.. Diversity factor (my method) = 100 = 7 (in the limit). 

Hence it is easy to understand how it is that Mr. Tapper gets 
4 4 for the observed value of his motor diversity factor. The 
annual load factor at Stepney works out to 6:1 per cent. (113 
units per brake horse-power installed per quarter). 

The two above examples, covering freely different classes of 
load, appear to me to fully corroborate the deduction that 
diversity factor varies inversely as load factor of motor. Asa 
further proof I suggest the following considerations. 

In the traction examples cited below the product of diversity 
factor and motor load factor (annual) and the observed station 
load factor are given in parallel columns. 


Theoretical | Obrerved 


Obeerved 
ation L. F.“ station L. F. Motor L. F. D.F 


Per cent, Per cent. Per cen 
Wolverhampton... 34 6 34 4 29 
Liver pool " 47 46} 12 5 
Glasgow .......... a 40 35 57 
Sheffield .. ......... 37 46 8:8 


* Product of motor load factor and diversity factor. 


I venture to suggest that these figures bear out the statement 
which Mr. Arthar Wright disputes—viz., that there is any 
relation between the diversity factor of a motor business and 
the station load factor. I think it has not been sufficiently 
emphasised in this discussion that it is not the combined 
diversity factor of motors and lights (taken over a mid-winter 
** peak " load of at least an hour's duration, so as to take the 
full overload capacity of the plant) which is the divisor which 
should be used in obtaining interest charges per kilowatt of 
consumers' maximum demands. The diversity factors of lights 
and motors during this perlod are capable of being, and should 
be, determined separately and used as divisors for obtaining 
interest charges I wish to point out that the motor diversity 
factor will vary considerably aocording to whether the combined 
‘ peak” occurs before or after 5 pn and this again will 
depend on the class of lighting load in the town, whether shops 
and offices on the one hand, or residential on the other. 8 
all owe a great debt to Mr. Wright for his masterly enunciation 
of the fundamental principles of economical supply in days 
when it was not generally understood, and it is a source of 
much gratification to me to recelve from him such an eminently 
fair criticism on these points, though I regret we seem 
to agree to differ on the diversity factor question. I think 
he will see, however, that the final sentence of his reply is 
directly contradicted by the results at Coventry, which were 
2°08 before lunch and 2:04 after it. 

We now come to (3), and in reply to this I would say: 
nobody has indicated how we are to charge a ** bed-rock " price 
of anything less than the 1°45d. per unit of my Table A in a 
small station of 2,000 kw. capacity except by a possible reduc- 
tion of 0:25d. on the works cost. This latter would be justified 
if the load were exclusively a motor load. As, however, there 
will always bea fair proportion of lights as well, so there will 
always be a peak, and stand-by charges will be incurred in 
boilers and pipework, etc., which would be avoided on the 
restricted-hours' system. It would seem that engineers are, for 
the most part, counting on the ''diversity factor" to reduoe 
their capital costs and stand-by charges. One of the speakers 
even goes so far as to divide his stand-by cost" by the 
aggregate kilowatts of the consumers' motors, and then again 
by the diversity factor, which in the case concerned has a value 
of 4. This is equivalent to taking account of the diversity 
factor twice over, and making the stand-by losses per kilowatt 
just four times too cheap! Other engineers, I believe, do the 


same, What is the result? The lighting consumers have to 
pay the piper! This is the only way the station is saved from 
bankruptcy. 


The point I wish to emphasise is this. Take a station, as in 
Class I. of my Table A, where the motor connections aggregate 
2,000 kw., there being no lighting, and the station load is also 
2,000 kw. all day long (nine hours), Surely nobody will deny 
that here, at least, the diversity factor is unity. On such a station 
interest charges wil] come to 0°45d. per unit. If now, instead 
of this, we take Class II. of motor, and if the diversity factor— 
which, let us assume for the sake of argument, varies inversely 
as the motor load factor—were to reach its limiting value of 4, 
in a station oonsisting (exclusively) of motors of this class, the 
interest charges per unit would be the same as for Class I., 
excepting that part relating to mains and service connections, 
the latter of which would, of course, be raised fourfold. Bat, 
by however much the diversity factor may be short of the 
theoretical limiting value at times of maximum load on the 
station, by that amount will the Interest and other stand-by 
charges (per unit) be greater than tor Class I., and it has to be 
borne in mind that the smaller the average load factor of the 
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motors the greater is the amount by which the diversity factor 
falls short of the theoretical limit for the motors only. That 
this must be so will be apparent when we consider that for a 
*‘ cyclic” load factor of 100 per cent., the limiting and the 
observed“ values of the diversity factor must coincide, each 
having a value of unity. Wher, iu addition to this, we have a 
lighting load superposed on a motor load, the resultant diversity 
factor (at the time of peak load) is much less, and the increase 
of the station load factor is not, I anticipate, in the same pro- 
portion as the decrease in the diversity factor (though I have 
not, as yet, completed investigations on this point). Hence the 
interest charge where the motor load factor is, say, only 4 per 
cent., as at Sunderland, will be much nearer 0°75d. per unit 
than the figure of 0°45d. given by me for Class I., and higher 
still if we take account of the extra cost for services and mains, 
As regards the items for management and office expenses, 
rates, and taxes, etc., it is surely obvious that, if diversity factor 
is inversely proportional to motor load factor, we require four 
times the office staff for a change from Class I. of motor to 
Class II., and hence the office charge per kilowatt of motors 
connected is constant, and must not be divided by the diversity 
factor to obtain the annual charge per consumer's kilowatt, 
while the office charge per unit will be quadrupled (the 
station output and load factor remaining as before). Again, if 
it be once granted that diversity factor varies inversely with 
motor load factor, it follows that for a station of a given kilowatt 
capacity the charge for management and technical staff (includ- 
ing the outside consultant if there is one) may be divided by 


the diversity factor to obtain cost per consumer’s kilowatt, but 
the cost per unit remains unchanged, as the aggregate number 


of units sold, with a change from Class I. of motor to Class II., 
will be unaltered. Strictly speaking, it will be somewhat 


increased, as the limiting value of the diversity factor is leas 
closely approached. Similar arguments applied to rates and 


taxes and net profit charges have been duly weighed by me in 


framing my 


critics and not with myself. 


With reference to (4), there are no doubt difficulties in the 
application of the restricted-hour system, which, however, even 
in its most unattractive form seems to have been an unqualified 
success in Montreal, Brighton, Wednesbury, and numerous 
smaller towns, and, if we may judge from Mr. Vignoles's 
remarks, it has been successful at Grimsby in capturing motor 
loads, while I understand that at St. Pancrasand in the stations of 
the County of Durham Company it is also belng tried ; but with 
what results I do not know. The question as to whether it will 
prove a success or otherwise seems to me to depend largely, if 
nob entirely, on the prices that can be offered. Hitherto nothing 
less than Id. has been offered, but if my figure of 0°54d. per 
unit (see Table A) can be justified, the arguments adduced on 
p. 10 of my paper should weigh with factories and other oon- 
Where accumulator sub- 
stations are warranted in a district, these would form a valuable 
supplement to the restricted-hours’ system, and practically put 


sumers having a good load factor. 


it on all fours with an interest-paying load 


According to Mr. Snell, of Sunderland, the capital cost of 


accumulators and accessories for a sub-station of 2,000 kw. 
capacity is only £3 per kilowatt, and the maintenance of the 
cells under such conditions can be undertaken at 5 per cent. per 
annum. No doubt there are extra costs in connection with 
stiffening the mains locally, telephone connections to the main 
stations, cost of the sub-station building, etc., which will 
increase this total somewhat, and in the running cost there is 
the item for wages. All these, however, added together would 
probably not amount to more than from O Id. to 0°2d. per anit; 
which would give a figure of 0°65d. to O 75d. per unit for the 
total cost. Such a combination would practically place the 
restricted-hours’ supply on equal terms with interest-paying 
motor loads, as far as the convenience of the. consumer is con- 
cerned, and would, in addition, give the former an advantage of 
at least 0°25d. to 0°35d. per unit. Such a difference would, in 
the case of double-shift (continuous) motor loads, be in many 
cases sufficient to turn the advantage in favour of the electric 
motor. 

The suggestion to use batteries scattered about in small 
groups on the premises of isolated consumers was made by me 
to meet the case where sub-stations were not warranted, or 
where station engineers were not favourably disposed towards 
their adoption for the purpose of meeting the kload. It 
would, of oourse, be futile, unless means could devised for 
protecting the batteries from damage by the ignorance or 
carelessness of the consumers, and unless the battery makers 
themselves were prepared to find the capital for and maintain 
batteries under such conditions. This, however, I have reasons 
for believing to be the case. With motors of Class L, a 
10-h.p. motor working two shifts could be supplied with current 


able A, in which, I submit, the only uncertain 
element is my estimate of 1°5 for the diversity factor for 
Claas II.; which, in view of the Coventry analysis, I now agree 
to raise to 2:5. All things considered, I think that the onus of 
showing how current can be supplied for motive power ata 
lower rate than 1d. per unit from an average municipal supply 
station, except on a restricted-hours’ basis, still rests with my 


at only 0:12d. per unit above the restricted-hours’ charge, this 
figure covering all charges for interest and maintenance of cells, 
charging dynamo, etc. Fora day load only, the charge would 
be 0:25d. per unit. It will thus be sven that there is not much 
to choose between a battery sub station and private installations 
of batteries, while the latter offer an incentive to the outlay of 
private capita], and meet the case of scattered consumers in 
small towns where batttery sub-stations would be unjastifiable. 

Mr. Gaster asks me to specify some of the uses to which the 
restricted-hours’ system can be put. In reply, I have to say 
that the Dominion Cotton Mille at Montreal have 3,590 h.p. 
working on this system, employing motors of 500 h.p., 200 h.p., 
100 h.p., and smaller capacities ; the Montreal Steelworks take 
175 h.p. in small motors in 15 h.p. to 20 h.p. ; the Wire and 
Cable Company have a 500-h. p. motor; the Oil and Cloth Com- 
pany, two 200-h.p. motors ; the Cement Works, 500 h.p. ; and 
the Water and Power Company, 350 h.p. for pumping purposes. 
In this country they have at "nm some 300 h. p. in motors, 
ranging from 30 h. p. downwards, used in breweries, mineral 
water factories, laundries, printing works, stone-polishing and 
sawmills, ventilating motors, etc. An investigation of the 
average number of units sold per brake horse-power installed 
per quarter taken over the principal towns of the kingdom will, 
I believe, be found to show that the average load is only 
a quarter of the rated load as taken for Class II. of my 
Table A. It follows that the statements on p. 2 of my paper 
are correct, and that if continuous loads are in the mar 
electric power stations are not obtaining them in any quantity. 
Until it can be shown that power can be supplied to interest 
paying motors at less than Id. per unit on a sound financial 
basis, it seems to me that the restricted-hours' system, supple- 
mented by batteries, offers the only prospeot to our smaller 
provincial towns of obtaining such motor loads, and until these 
are obtained bottom prices will never be reached, for the reasons 
set forth in the paper. 

In reply to Mr. Jeckell, the fandamental difference between 
us is that he had obtained his brake horse-power hours in what, 
I submit, is a totally wrong manner. To properly compare them 
with my Table C most of his figures have to be divided by 4, 
when it will be found that there is no material difference 
between his figares and mine. Iam sorry that through mis- 
understanding Mr. Jeckell’s verbal question at Birmingham I 
confirmed him in a wrong impression. 

In reply to Mr. Patchell's remarks regarding my Fig. 7, I 
think he will find it helpful to stady Figs. 11 and 12 (especially 
the latter) in connection with Fig. 7, also the remarks in 
appendix. No doubt, however, the fault is partly mine in not 
supplementing fur London the explanations I was allowed to 
give verbally during the reading of the paper in Birmingham. 

Mr. Boot's remarks show that my figure of 0°45d. for works 
costs, on a restricted-hours' basis, is about right. But as he 
does not enter into other custe, I cannot say anything with 
regard to his suggested selling prices. 

In reply to Mc. Dawbarn’s remarks, I think this gentlemen 
will concede that, if the diversity factor is really inversely pro- 
portional to the load factor, the ampere-hoar capacity of the 
private cells would, in the aggregate, be the same as that of 
batteries in a sub-station, though the maximum rate of discharge 
might be somewhat higher. The private battery method may 
be a horribly inefficient way of carrying out extensions into 
anpopulous districts, but in a similar case the use of small 
direct-current booster for long feeders in 440-volt supply, 
though equally inefficient, has often saved the refusal of 
customers where there was not enough demand to warrant 
a sub-station, whether of the high-tension or of the battery 


type. 
— 


FORTHCOMING EVENTS. 


King’s College.—Annual dinner at the Hotel Cecil, June 26. 

Electrical Contractors’ Association.—Dinner at the Holborn 
Restaurant, June 27. 

Electrieal Association,—June 27-30, 
annual convention. 

City and Guilds of London Institute. —Exhitition at the Imperial 
Institute, t» be opened on June 28, at 5.50 p.m. 

Municipal and County Club. —House dinner (W. H. Grenfell, Esq., 
M.P., principal gaest), June 29. 

Civil and Mechanical Engineers  Soolety.— Visit to Lota- road 
generating et ition, Jane 29, at 2.30 p.m. 

Institution of Electrical Engineers.—Conversazione, June'29. 

Junior Institution of eers.—Sammer meeting commences 
June 50. For particulars sce ancther column. | 

University of Liverpool.—Opening of new electrotechnics laboratory 
by Sir J. Swan, Jaly 8. 

Permanent-Way Institution, — Summer convention begins on 
July 21, continuing till July 27, in the course of which a visit will 
be paid to Holland. 

University College, London, Union Society. —Foundation oration, 
The Academic Side of Technical Training,” to be delivered by 
Dr, A. B. W. Kennedy on June 29, at 3.30 p.m. 
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SOUTH SHIELDS ELECTRICITY ACCOUNTS. 


From the accounts of the South Shields electricity 
department for the year ended March 31, 1905, it appears 
thas the total expenditure on capital account to that date 
amounted to £151,838 Abstracts of the revenue account 
and general balance-sheet are appended. 


REVENUE ACCOUNT. 


De. Expenditure. £ s.d. 
Generating expenses, wages, eto —X— Gh dades . 2,602 16 1 
Du a of plant FCC e i A 

s'ribot'on expensss, wages, eto E —— 1 
Rents, rates, ad (lc eM m ~.. 86414 3 
Mensgament expenses, salaries, eto. 3 1,735 10 8 
Liw expenses and insurances. . . een . 57 11 1 
Alt mdance and repairs to public lamps .................. 715 0 10 

l 6,935 18 2 
Balanoe, being gross profit............. e ^. 11,196 6 11 
£18,152 5 1 
r. Income. £ s. d. 
S de cf current, lesa discounts, et . 3 , 14, 227 18 2 
Padlie lighting a.e... mo —Ó—— MÁ—Á— . 8,406 10 10 
Mster rents 7... FIR OUR T E — 47517? 1 
Rnts, oto., Holborn Quay F — 23 19 0 
£18,132 5 1 

BALANCE-BHEET. 

Dr. Liabilities. £ ad, 
Redeemable stock and mortgage loan q . 133,695 1 11 
Suadry creditors, dividends, interest, et̃o 1,954 16 2 
Borough tressurer ...................- . e 6,255 8 4 
Balance reserve fuod .................... T =... 2.491 7 8 
Excess of assets over liabilities ...... rc HE . 94,945 11 3 

£171,741 5 4 
Or. Assets. £ ad. 
Capital aecount —amount expended for works ..... is 151,838 7 2 
Sundry debtors for current supplied  ............... e... 5,815 14 2 
Stores on hand.. . . ————— Áo 0 
Sinking funds invested and in hand. .. .. 10,668 12 4 
Reserve fund invested and in hand ·— . . . .. 2,491 7 8 
Cash in hind MC . Á a 10 0 0 
£171,741 5 


G 


BURY ELECTRICITY ACCOUNTS. 


From the accounts of the Bary Corporation electricity 
department for the year ended March 31, 1905, it appears 
that the total expenditure on capital account to that date 
amounted to $76,408. Abstracte of the revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., are appended. 

REVENUE ACCOUNT. 


De. | Expenditure. £ s.d. 
Generat'on of electricity....—.—.—.—....— . . . 8,551 16 0 
Repsirs and maintenance of plant, eto... 45614 6 
Management expenses, salaries, eto. . so . 780 8 0 
Distribution of electricity... . o0 1 
Attending and repairs to public lamp ses oeeeoss 8 96 1 5 
Rates and taxes, interest, insurance, eto. =.. 1,088 9 5 
Amount carried to net revenu» account ....... „ 6,150 17 6 

£11,556 14 9 

Or. Income. £ ad. 
Bale of current for private lighting. 2. .. 6,368 0 5 
Sale of current for traction... . . . . . . =... 56,857 14 6 
Sale of current for public lighting... 3 . 685 5 0 
Rental of meters, eto 2 . 22 0 . 171 14 2 
Rsntal of motors, eto . . 304 5 9 
Pri va te ooni truotion ee ee „ 56 14 11 
Iaoidental receipt... . . . . . . 13 0 0 


£11,356 14 9 
GENERAL BALANCE SHEET. 


Dr. Liabiliti s. £ s. d. 
Loans on mo t 26g . M nm . 75,269 0 0 
Bundry creditors .......... 2... . .. 2 . . 2 2,874 14 3 
Sinking fund, less loans paid off .......... — — — . 1,500 110 
Debt extinguished d.. . nen Ri SUME . 7566 0 0 
Balauce, being income ove: expenditure ..................... 2,951 9 11 

| £88,141 6 0 

Or. Assets. | £ s.d. 
Amount expended on capital sooount t eee 76,408 2 11 
Sandry debtors for current supplied . os — 424118 3 
Stores on hand. CCC p .. 1161 4 9 
Oash at bankerss . . FFC 

£88,141 6 0 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.T.U. „„ „% o os „ „ „„ 0-002094 . es ,907 
Publio lamps ................ 4... 69,801 

Quantity sold Tramways ....... 5 = 652,250 1,980,461. 
Private consumers by meter... 555,410 

Quantity used on works .......... . 2 420 

Total quantity accounted for 2. 1,296,881 

Qaantity not accounted for.. soosoo €—— M" 8 ,026 

Total maximum supply demanded (kilowatts) .............. 1 158 


Number of public lampe, 34 arcs, 18 incandescenta, 


BLACKPOOL ELECTRICITY ACCOUNTS. 


The following is an abstract of the revenue account for 
the UM ended March 31, 1905, taken from the accounts of 


the Blackpool Corporation electricity department. 

Dr. Expenditure, £ v d. 
Generation of electricity. 3 —— MORS 10,408 0 O 
Dis ribution of electricity ............... . . . 2.2 1,326 17 5 
Public ligbting LE NEEE) "9099€ ©6428 8088 O88 088 9—00€909 06 600 9 9-0 050 0 00 0 G6 967 9 11 
Rente, rates, and taxes DASS 3 =... 1, 355 4 8 
Mansgement expenses, salaries, eto sem 1, 381 19 9 
Mis ꝛellaneout expenditure e.s saso «v 0 G6 9 wt 9 $9 o 60 9 090090 09 090900 0 9-9 187 16 5 

15,455 8 8 
Balanoe, being excess of income over expenditare........ 17,005 14 3 
£32,857 2 65 

Or. Income, 2E s.d 
Sale of current for private lighting ...... —— MÁS ACC E 6 
Sale of current to Tramways Committee 2. . 3, 354 15 3 
Sale of current to tramways oompany) .. .. . . 904 15 10 
Sale of current for public lighting. .. ... 5,438 17 3 
Rents, rates, and taxes LL E a „ LE 9 0-9 0.999 0 90€ 216 11 2 
Hire of meters, transformers, eto. . ue 78 1 5 

' £32,857 2 5 


COLCHESTER. 


The following is an abstract of the revenue account of 
the Colchester electric light and power department for year 
ended March 31, 1905. 


Expenditure, £ s. d. 
Generation of eleotridit .. . . . . . . 4,672 12 9 
Distribution of electricity. . — 155 16 8 
Rates and taxes e % %% 0*0 0 09090 60090 5090 6:9 0 00 O 000 060090 09 09 0000064 09 090 OO 0 09 0 09-0 246 15 4 
Mans ement ex —salaries, eto. %% RE Re OY 904908006 646 17 5 
Miscellaneous — insurance. . . . . ces 49 5 0 
Interest on mortgages, eto . d ei ena .. 1,682 5 2 
Repayment of loans—sinking fund, eto... = 1,74618 0 
9,000 10 4 
Excess of income over expenditure . .. 2,452 0 
£11,432 18 4 

Income. £ sd. 
Sale of eleotricity, less discounts ...... — es. 10,922 19 9 
Interest and specifications e... iecit M PUR 21 5 3 
Rent of premises ......... —— €————— 101 O O 
Trading account (profit). . . 3068 18 4 
Popil's premium **.900990€000€009000005000 OO OY RY OE 5000902099009 25 0 0 
£11,432 18 4 

PERSONAL. 


Sir John Wolfe Barry, F. R. S., K. O. B., has been elected to succeed 
the late Mr. James Mansergh, F. R. S., past - president of the Institution 
of Civil Engineers, as chairman of the Engineering Standards Oom- 
mitt ze, which post Mr. Mansergh had occupied since the formation of 
the committee in 1901. 

The Bury 8t. Edmunds Town Council have accepted the resignation 
of Mr. L. P. Greig, borough resident electrical engineer, The Council 
have resolved that the present staff be given a trial for three months 
from July 1, and have increased the salary of the chief engineer and 
his assist int and propose to engage an improver. 

The Watford Urban Council have increased the salary of the 
engineers.in-charge, Messrs. Osborne and Hick, to £75 per annum, 
and the salary of their eloctrical engineer, Mr. J. R. Weston, to £150 
per annum. 

The Southport Town Oouncil have increased the salary of their 
tramways manager, Mr. T. J. Kendrew, as from April 1 last, to £225 
per annum, and by annual increments of £12. 10s. to the sum of £250 
per annum, 

Oa Wednesday week, the 14th inst., the staff at the Hammersmith 
electricity works presented to the chief engineer, Mr. G. Gilbert Bell, 
a handeome silver salver on the oecasion of his marriage. 


CITY OF SHEFFIELD—PUBLIC LIGHTING. 


Black pool . . . ... 50.000 


The following is the conclusion of the report of Mr. S. E. | Bolton. . ...... .. Pes 


Fedden, manager, Sheffield Corporation Electric Supply | Bootle ............... Mt ÁÁMÓ 60.000 
Department, on the publie lighting of the city of Sheffield : gites > 10 
: "ahi 3 : igen!!! 8 : 
The Electric Lighting n and Unimportant B rali ae F 13 c00 
In many towns the electric lighting of side streets and | Brist E 300 
unimportant thoroughfares has been undertaken by the use of Brooghty Ferry ..... ......... 10.500 
various forms of incandescent lamps placed in existing gas | Burnley ....... e 100. 000 
pillars and lanterns, in some cases with great success and a very | Bury ................ en. 59,000 
considerable improvement jn the thoroughfares so lit. It seems | Bury £t Edmunds... . . . 16,255 
probable that a great impetus may be given to side-street lighting | Buxton —.—.— . 11.000 
by the introduction of a really successful lamp of greater | Canterbury . .... . . . . . .. 21,599 
efficlency than the present carbon-filament lamps. Amongst dera ö N pem 
many new forms at present being developed the Tantalum " E m s DA NIST Aa 98060 
lamp appears very promising. It is much more expensive at Oheatar FF 39. C00 
present than the carbon-filament lamp, but not prohibitively so, | Chesterfield... pii 21 000 
and no doubt the price will fall rapidly when larger quantities | Oleckheaton .................. 13.600 
are made. Its consumption of current for light given is little | Colwyn Bay ...................-. 9 000 
more than half that of the carbon lamp, and its life may be | Coventry ................- ....- 73 C00 
considerably longer. My tests, so far, bear out the claims of | Creme..................... . 45,000 
the inventors to an encouraging degree. The filament is made | Croydon......................... . 141157 
of a rare metal, and is very long, the principal result cf these | Darling o q . =- 45,00) 
two conditions being that ib is less sensitive to fluctuations in | Dartford ..... ............ e — 18,615 
the supply pressure than the carbon lamp, a point of very great | Deren. ...... — 90, 
importance to both supply undertakings and consumers. AY os oe C 
Some Noles and Curves by the Reason Manufacturing Company | Dewebur .. . 28 060 
on the Application of their Patented System of Reflectors for | Doncaster ........ .... — . 30 C00 
Side-Street Lighting and After-Midnight Lighting. Dover... .. ..... ... ee. „5.900 
In one important respect it is astouishing how little attention Pd s VT á e 
has been paid to the utilisation of the light of public lamps so Base . MAU 163 500 
as to concentrate the rays upon the roads and pathways, instead | Ealing ggg 205 C00 
of dissipating them upon the sky. This defect has been | Eastbeuf ne. . 61000 
apparent with electric es well as gas lighting, especially with the | Kast Ham .. 1C6 000 
arcs which are left to disperse their rays upwards and in all | Ecoles . — 24 369 
directions, besides, in many cases, notably in the city of | Edinburgh... - 410.000 
London, obacuring the light by the character of the thick glass | Elland ..........—... ........... 10,418 
in the lanterns, and casting more objectionable shadows where | Epsom .................. — 9 11,00) 
the light is most needed. The Reason Manufacturing Cumpany, 5 —.—.—————9— i 5 


of Brighton, have introduced some excellent types of reflectors, 


which overcome the defects to which we have alluded. One Falkirk 2... 80,000 


Fareham  ..........—.... eese 7,931 


of their latest and best developments is adapted for either 
small arcs, Nernst, or the ordinary incandescent lamps Having m Paco Ce adn 7 ie e 
two burners in each lantern, there are no shadows, and all the | Giassow..........................1.€09 000 
light is diverted by the reflectors into the direction where it is | Gloucester .................... 45.00) 
needed. They are dustproof, reducing the cost of cleaning to | Gov an . . q 88 868 
a minimum, and the lamps and internal fittings are readily | Gravisend ............... andes 27.100 
accessible by merely unscrewing the top finial, removing the | Grimsby... . . se. 63,138 
cover and exposing a 12in. opening in the globe. Another type | Greenock ........................ 68,142 
is the double-bracket fitting, which is specially adapted fur | Hackny 2 - 280,000 
tramway poles or arc light columns, when arrangements are | Halifax . ... . . . .. . .... .. 112.000 
made for switching off the arcs at a certain hour, and substitut- E ö — d 
ing smaller candle-power lamps during the remainder of the n Se == 75.000 
night. i Haron 5 , 
The question of distribution of candle-power in streets is so Has! ings . ..... 80. 0C0 
important that I reproduce the following diagrams and par- Heckmondwike . 9.600 
ticulars, which are of much interest. It must be borne in | Heywood ............ HASARD 26.000 
mind that in street-lighting, unless reflectors are used, not only Holyhead N — 10,079 
all the rays of light directed above the horizontal are wasted, | Hornsey............. NS . 81,221 
but also nearly all the rays of light directed into that half of | Horsham ......................-- 10 610 
the lower hemisphere which is occupied by the houses or land | Hudderefield..................... £5 008 
adjacent to the path ; in other words, that when using a source UU . . . ...... . - 240,269 
of light giving a practically even spherical illumination, the | Ilford ..... .... . . .. ~  ,55,C00 
upper hemisphere and practically half of the lower hemisphere ore te e ES 
are wasted unless suitable reflectors are used, which means that, Kette Mu e e 70 500 
theoretically, the efficiency would be increased by 500 per cent. | Kin "" 15 m MUTUAE ii 90 288 
In practice the Reason Company's patented system of reflectors Kisa tonon e 50:000 
and globes increases the efficiency by about 200 per cent. Thus | Kirkcaldy ....... „„ 34 C63 
it will be seen that two 160. p. lamps, instead of giving a mean | Lancaster ............. s... 42000 
of 52 o.p., give a maximum of 80 c. p. and a minimum of 32 o.p., | Leeds ........ .. = 443 559 
or a mean of about 60 c.p." Although considerable improve- | Leith ................ —€— - 
ment can be effected by the use of reflectors, I should not be | Leyton .. ... —.................-. 110,000 
prepared to endorse to the full the statements of the Reason | Lincoln. . .. —À 0 
Company. ni o FF e 5 900 
PusLic Arc LIGHTING IN Various British Towns AND MITRO- F 4) C00 
POLITAN DISTRICTS, Long Eaton ................... -. 15 000 
Corporations, Lowesto t .......... eere 23,849 
Namo of place, Population. ji umpe, lr . . Nest esd... 1800 
Aberdeen . . . . 165,000 ... 289 2 6 Maid:t 1e............. e 25 OC0 
Acorington 3 243, 100 9 — 2 to 2/9* Mar chet ter 659, 100 
Aude e 27288 10 2 11 Mane field -—— . 27 OCO 
Beckenham ............—.... — 29000 .. 17 .. 2 6 Me xborc ugh ............ eese 12,000 
Bedford e =s 07,000 .. 15 „u 2 7 Middleton. e. 25.000 
Belfast .......... —Ó—— 380,000 ... 44 ..  2[5to 3/94 Monmouth .........—.. . 5,400 
Bermondsey ....... — ww». 130,486 .. 132 ... 2 0 Morecambe ....... n 13,000 
Bexhill .......... 1220 44 ov 4/. to 4/9 Mors s i easi 25 000 
Birkenhead ...... ...... ^». 110,945 ... 58. 2/8 ꝗ 3/2 Motherwell... . 234, C00 
Blackburn. sar nass nen ame nec ces 129,116 æ 219 . 8 8 Newpoit (Mon.) ——2* ** 67,299 


Name of place. Population. 
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Name of place, 
Nottingham Et . 
Nuneaton . 
OS — is 
Oldham esee ene ^ 
Paisle TEE m 
o e ve cera tacos 
Pemberton 
Pembroke osoo ie 
Perth ........... „ 2s 
Putsrborough ....... 3 
Font! e 
Poplar ................— e P wean 
Portsmouth ............ gains - 
BRathmines................. . R 
RBC E a 
HB31. caa ( 
BUMS ay gg ö 
Sb. Aunes-on- Ses. 
Sb. Helons........... —....—.. e 
St. Panorass . 
J%ô§ͤù½!! kn esseri 
Salford ........... eee 
Shipley 4. casis eoericesss sposi 
Shorediteh  ....... 3 & 
Shrewabary ....... NE RUE - 
Sleaford.......... em E 
Southampton eaves 
Bouthporb .cscsssssssavensseonee 
South Shields ... ............. 
Bouth*wark ..........—.— 
Stafford q . e 
Stepne y . ERE 
Kt riling .ssesscssosssssoesosesseos 
Stock port T 
Stockton-on-Tees............... 
Stretford ..... Ve tpud vat uA 
Sanderland ...................-. 
Sutton Coldfleld ............... 
Swansea eene 
Taunton ennemi 
Tonbridge N = 
Torgau 8 
Tanbridge Wells ............... 


emouth .............— . 
ictoria Embankment ...... 
Wakefield ... 


Wallasey .............— e. * 
Walsall ................. EUN 
Walthemstow ............. DS 
Warrington ............. ͥ q 
Watford . - 
West Bromwich ............... 
West Ham . SES dd 
West Hartlepool ............ E 
Weymouth .......... Senin 
Whitby cos eese eer ve er eias ai 
Whitehaven ............. eee i 
hd cl NT; 
Willesden ............... 2... 
Wimbledon — 
Wolverhampton ............. E 
Woolwich .......... 33 
Worcester e "DES 
Worksop pp . ws ome 
Worthing s Š 
Wrexham .......— eere 
Yarmouth ..........-.. — 
York as. ovis "m 
AAtberystwyth  ........ccesseeees 
RM 66m beeee UU CENE 

Auübußß E " 
Bi (( . 
Berwick . cso 85 
Bournemouth. 


Cambridge 
lee. Se E 


Ohariog Oroes and Strand 


Company ............—.—.-. 
Chelmsford |..................... 
City of Lordon ............... 


Ooatbridge ...... —..........-. 
Cork *999€99909000090€92.00659- Cm 09 090 t9 


Fleet vood . A 


Folkestone..... ..........-. es 
Fort William 3 " 


Godalming 
Guildford .............. ......... 
Hamilton. S 


Kensington D 
Lymington .................... 
Dre. . oa 


Melton Mowbray . 
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Name of place. Population, sre lack: Eine ate 

Metropolitan Electric Sup- 

ply Oompany ............... — — 6 .. 3 0 
Montrose ........... . . 14,0000 .. 20 4 4 
Newport (Isle of Wight) ... 10.911 ... 30 8 9 
Northallerton ...... TU 4009 .. 231 .. 3 6 
Oxford. . 60,000 ... 32 5 0 
Pon ty pool.. ẽ. m 6 100 — 6- asi à 9 
Presoo t. —-. 4 20539 ... 23 .. 5/4 to 4/- 
Preston. 119,000 ... 45 5 bi 
Q 1ear s*own n eios 10,000 .. 18 4 9 
Reden 3 vaka — oe 2 49 
St. James's and Pall Mall 

OMPODY ß ñ — .. 68 5 0 

Sandowrcdr˖nn n 2 8.650 . 16 4 0 
South London Company. — . 25 . 2 0 

rr i ENTER — . 60 .. — 
Ventnor . 7,000 ... 24 .. 4 6 
Windsor and Eon .......... . 19000 .. 37 .. 5 10 
High Wycombe ............... 22,000 .. 11 3 

A pen m 


— Qu 22... 
Number of lamps by corporatione, 17,209; nun ber of lin ps by 
companies, 1,716—total, 18 925. 
* Lets ci count. 
The report concludes with the description of what it is 
proposed should be done at Sheffield. 


LEGAL INTELLIGENCE. 


AN ELECTRIC CURRENT ACCOUNT. 
A Novel Defence. 


Ia the City of London Court on Thursday, before Mr. R gi trər 
Wild, a claim was made by the City of Loncon Ecctric Lightir g 
Company, Limited, of 1, Great Wiach«ater.str'et, sgaiost William 
Henry Stoneman, of 46, Queen Victoria street, E. C., for the sam cf 
10. 21., balance of account for electric current supplied. The 
defendant paid a sum of 4s. 4d. into court, and ssid he was not 
indebted to the plaintiffs for the balance of their claim. He s id upon 
his commencing to be supplied with current by the plsintiffs be paid a 
deposit of £1, upon which sum he was entitled to interest. Tte 
deposit was held by the plaintiffs for the purpose of me«tiog any 
uneatisfied account, The plaintiffs’ representative put in an account 
which, he ssid, showed the amounts due and the dates of piymenis 
made by the defendant, and said that by Act of Parliament, 
when a customer entered into a contract with them for the 
supply of current, he had to deposit a sam of £1, and when 
an amount became due the plaintiff company's contention was 
that they were entitled to appropriate the deposit or part of 
it, after which appropriation the amount left ceased to be a 
deposit. The Registrar said he was inclined to think that the amount 
deposited by the customer was to be treated as a deposit for the whole 
period, avd was to continue as such until the plaintiffs gave notice 
that it was no longer to be treated as a deposit. The deposit was 
made to secure the plaintiffs — bad debts, and if they got s curity 
they must pay for it in the shape of interest, which was provided for 
by the Act of Parliament. When the time came for the plaintiff: to 
striks a balance, and there was money due to the plaintiffs, then they 
were entitled to give oredit for the deposit and sue for the balance. 
The plaintiffs’ representative said their oont ntion was that they had 
an exercisable lien upon the deposit while the account was running. 
The Regist-ar said that the Act of Parliament said that '' the company 
shall pay £4 per cent. per annum during the time it (the deposit) 
remains in their hands,” The plaintiffs’ representative said that in 1902 
they regarded the plaintiff; contract as closed, but they gave no notice 
that they corsidered the deposit asclosed. They were of opinion that 
the matter settled itself automati ally. The Registrar said he saw there 
was 8 further payment by the defendant at that time of £1. This tum, 
the plaiatifi’s representative said, they regarded as a reinstatement of 
the £1 deposit. The Registrar said he was of opinion that the money 
had remained in the hands of the plaintiffs from the commencement 
as à deposit, and remained so still, and the defendant was entitled to 
Le paid interest upon that deposit. Directly the plaintiffs chose to 
put an end t» the contract and disconnected the customer, the plaint;fis 
could not get out of payment of the int rest while they held the 
sovereign. The plaintiffs’ representative said their original claim was 
£1. 10s, 2d., then they credited the defendant with Sl, leaving the 
10s. 21. Under the Act of Parliament they were entitled to make a 
charge of 2s. 6d., the cost of disconnecting a customer by reason of 
the non-payment of his account, The defendant said he did not 
consider he was in arrear. The acoount at the time was only 
£1, and the plaintiffs had £1 in hand of his. The Registrar 
sid that, strictly speaking, the 3 might then have put 
an end to the contract, the defendant owing money and being in 
default. The plsint:tfs’ representative said they had waived the 
charge for the first disconnection in 1902. The Registrar was of 
opinion that the defendant was clearly liable to py the discon- 
necting charge of 2s. 6d. The defendant was enti to a sum of 
3s. Ad. against the plaintiffs for intoreat, and there would be judgment 
against him for 2s. 6d. The plaintiffs’ representative said that it was 
s novel defence for the defendant to raise at the last moment. All 
their other customers had accepted their version of the reading of the 
Act of Parlisment, and they thought under the circumstances they 
should be allowed some expenses against the defendant. The Registrar 
said he could not allow the Dune ne any costs, He had given them 
his version of the reading of the Act of, Parliament. The case might 


— THE ELECTRICAL ENGINEER, JUNE 93, 1905. 891 


be an important one to them, and he should be happy to facilitate Mr. Jonn Dewrance presided, and stated that the directors pro- 
them in any way they liked, posed to make a distribution of 10s. per share, and to ask them to 


sutssribe a corresponding amount in the new jssue of shares, which 
———— Á———— 


would be allotted to them in the proportion of one new share for 
COMPANIES’ MEETINGS AND REPORTS 


every two ordinary shares held. 
CHADBURN'S (SHIP) TELEGRAPH. 


Mr. O. A. KNIGHT seconded the resolations, which were carried 
unanimously. 

The seventh annual meeting of ehareholders in Ohadburn's (Ship) 

Telegraph Company, Limited, was held on Fridsy last at Liverpool, 
Mr. William Ohadburn (the chairman) presiding. Particulare of the 
report appeared in our last week's issue. 

he CHAIRMAN, in moving the adoption of the report and accsunts, 
said that the new freehold works in Oyprus-road, Bootle, had been 
fally equipped with aiditional tools and alco with modern machinery. 
The concentration of all the manufacturing work under one roc f had 
resulted in greater efficiency and economy of working. 

Mr. T. R PENNINGTON te»ondid the motion, which wa! carried 
unanimously, 

A sum of £100 was voted to the directors, other than the managing 
director, for their cervices during the year. 

Me:ers. T. Bssenett and T. R. Pennington were re-elected direct rs, 
and Messrs. Pannell and Co. as auditors. 

A vote «f thanks to the directors and staff for their services during 
ine year was passed. 

An ext-aordinary meeting was then held, when the following 
resolutions were submitted: 1. That the articles of association of 
the Compary be alte:ed by substituting for Article 48 the following 
article—namely: ‘The remuneration of the directors shall be detar- 
mined by the Company in general meeting, and such remunera- 
tion shall be divided among them in such proportions and manner as 
the Oompany shall direct, or, in default of such direction, as the 
directors ehsll determine, Ia addition to such remuneration, each 
director shall be paid cut of the funds of the Company all expen sts 
incurred by him when absent fcom his place of residence on the busi- 
ness of the Company, including travelling and hotel expenses incurred 
by him in attending me tings of the directois or of the Oompany.' " 
(2) That all payments hitherto made to any of the directors on 
nocount of the expensis incurred by them in attending met ting of the 
directors or of the Company be and they are hereby confirmed." 

Mr. A. W. BIRKETT, solicitor to the Company, having explained 
briefly the circumstances under which the iesolutions were deemed 
desirable, they were moved by the CHAIRMAN, and duly seconded, 
and carried unanimously. 


ELECTRICITY SUPPLY FOR SPAIN. 


The report of the Electricity Supply Company for Spain, Limited, 
for 1904, to be submitted at the meeting on the 28 h inst., states that 
the rent of 1 100,000 pesetas, receivable under the lease of the Com- 
pany’s undertaking in Madrid to the Compañia General Madrilena ce 
Electricidad, has been regularly paid to this Company's bankere, and 
has been remitted to London, except tuch sums as were retained for 
interest and other payments in Madrid. Owing to the high exchange 
ruling durivg the greater part of the year, the rent has only realised 
£51,669, as sgainst £52,122 in 1905. The average exchange for the year 
1904 was 34 65 pesstastothe E, as compared with 54-25 pen 1903and 
34°10 pesetas in 1902. The rate, however, fell oonsiderably in tke monthef 
December, and has since been more favourable than for some time 
past. Includirg interest on investments and deposits and other receipts, 
the gross revenue for the year amounted to £32,359. After dedacting 
debenture interest, interest on loans, income tax, and ell other chargre, 
amounting to £17,524, there remains a net sum of £14,834. Of this, 
£13,537 has been applied to the redemption of detentures, leaving 
£1,497, which, with £5,C43 brought forward from last year, makes a 
balance on profit and loss account of £6,640, which the directors 
propose to carry forward. The appropriation of £13,337 out of the 
year's profits to the redempticn of debentures is in accordance with 
the policy previously approved by the shareholders of devoting the 
money, which wculd otherwise be available for dividends, to paying 
cff the debenture debt of the Company. At the same time, this 
is unavoidable, as, cwing to the war, the state of the money 
market rer ders it inadvisable to make an issue of oonsolidated 
debentures, The liabilities in Spsin have been reduced daring the 
year by about £4,600, and are now reduced to practically the amount 
represented by the unissued preference shares. The sum of £761 has 
been charged to revenue in respect of the settlement of Government 
and municipal claims for arrears of taxes for the years 1892 to 1900, 
Deber tures amountir g to £13,400 have been paid off during the year, 
This includes £300 first mortgege debentures purchased by the Oon - 
pany and held as an investment; but in view of a recent legal dec: ion 
that a company cannot a quite its own debentures w.thout extinguish- 
ing the security, they have been written off this year in the books «f 
the Company. The amount cf the debentures to be redeemed during 
1905 is £14,100. The investment in Spanish Government 5 per cent, 
amortisable stock hes been sold, and has realised a small prcfit, 


KALGOORLIE AMALGAMATED. 


Au extraordinary general meetizg of this Company was held last 
week at the Great Eastern Hotel, under the e of Mr. M. F. 
Armstrong, for the purpose of appointipg further directors to make 
up the minimum number of directors prescribed by the articles of 
association. 

The CHAIRMAN stated that he had just received a circular outlining 
a scheme of reconstruction of the Company, but, so far, the Board had 
had no opportunity of considering it. If it were the desire of the 
shareholders, a meeting would be called for the purpose of conside:ing 
the whole position of the Company. 

AE a brief discussion it was agreed to adjourn the meeting for a 
month. l 


NEW COMPANIES REGISTERED, 


Catania Electric Lighting and Tramways Company, Limited. 
Oapital, £1,000 in £1 shares, Object : to construct or acquire tramways, 
electric lighting works, plant, and machinery in Sicily or elsewhere, 
and to carry on the business of tramway proprietors, suppliers of 
ele. t ‘ic light, elec trical engineers, etc, 


Liens Registered. 


South African Lighting Association, Limited, London, E.C,— 
Lien registered June 2, for £1,800 44 per cent, debentures (renewals), 
part of £20,C00 issued; no trustees ; charged on the undertakirg and 
all the real and personal property, 

Stanley Electric Carriage Company, Limited, Chelsea, 8. vv — 
Debenture registered June 3, for £625 ; holder, Msjor-General E. H. 
Sartorius, V. C., O. B., Oid Swan Hcuse, Ohelsea-embankmert B. W; 
charged on the undertaking and all the property, present and future 
including the uncalled capital. 

Aute-Eleoctric Rifle and Target Company, Limited. — Issue cn 
May 18 of £50 debentures, part of a series created Dec. 5, 1904, to 
secure £6,000, charged on the company's undertaking and property, 
present and future, No trustees. Total amount previously issued of 
sam e series, £2 900. 


as 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


. The report of this Company for 1904 states thav gross receipts for 
the year amounted to £46,383, and expenditure t» £35,252, including 
£600 placed to depreciation and renewals account, interest on deben- 
tures, cost of repaire and maintenance, and all other expenses properl 
chargeable against revenue, leaving a balance of £10,031. After 
deducting the dividend on the preference shares accrued to Dec. 31, 
1904, and adding the balance of £243 brought forward from the ks: 
account, there remains an amount available for allocation of £5,374 
The directors recommend that there be placed to reserve (sinking) 
fund £2,100, and after paying a dividend at the rate of 3 per 
cent, per annum on the ordinary shares, there remains to be 
carried forward £274. There has been added to capital accouit 
during the year £6,483, expenditure on additional cables and 
other necessary works, The negotiations between the Birm. 
inghsm and Midland Tramways, Limited, and all other com- 
panies owning and working tramwaye in the district for joint workirg 
under one management referred to in the last annual report have been 
concluded, and since July 1 last this Company's undertaking has been 
worked as an integral part of the whole syatem of over 90 miles of 
tramways in the Birmingham district, Oonsiderable economies, it is 
anticipated, will accrue from this arrangement, and the possibilities of 
through running and interchange of traffic shonld result in increasing 
the Oompany’s revenue, A further amount of £25 000 44 per cent. 
debenture stock has been issued since the closing of the account for 
the year, and the liabilities to the Birmingham and Midland Tramways, 
Limited, have been reduced. 


APPOINTMENTS VACANT. 


Assistant in installation department, See advertisement, 

Sbift-Engineer Foreman. Applications to Box 8 98, Electrical 
Engineer Office. See advertisement. 

Electrical Engineer, Handsworth Urban District Council. Salary, 
£360 per annum. Applications by June 30. 

Principal of the Paddington Technical Institute, Saltram-crescent, 
W. Oommencing salary, £500 a year. Applications to the London 
County Council by July 3. See advertisement. 

Various.—Northampton Institute, St. John-street-road, London, 
E. O. Mechanical engineering department: drawing office and lec ture 
assistant, full time, £120; patttrn maker and instructor in pattern 
making, full time, £120; junior drawing office instructor, fall time, 
£100; laboratory demonstrator for the engineering laboratories, full 
time; junior technical assittint full time; evening instructor in gut. 
mobile work, two evenings per week. Electrical en eering depart- 
ment: janior technical assistsnt, full time; junior lecture assistant, 
full time, Applications by June 29, See advertisement in last issue, 


BABCOCK AND WILCOX. 


An extraordinary general meeting of this Company was held last 
week, at Oannon-street Hotel, for the purpose of considering and, if 
thought fit, passing resolutions for altsring paragraph 14 of Olause 97 
of the articles of association, and for increasing the capital of the 
Oompany to £900,000 by the creation of 270,000 new ordinary shares 
of £1 each, to rank part passu with the existing ordinary shares, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Fregenal (Spain).—The Municipality require tendera for public 
eleoti is lighting. Tenders by Jaly 3. 

Mazarron (Spain).— The Municipality require tenders for public 
electric lighting. Tendera by July 5. 

Lirla (Spain).—The Municipality require tenders for public and 
privat» electric lighting. No dat) fixed. 

La Rambla (Province of Cordoba, Spain).—The Municipality 
require tenders for public e'estrio light'ng. Tenders by July 1. 

Fulham —The Council invite tenders for extension of cables, 
feede:s, eto. Tenders by noon on July 12. See advertisement. 

Cataquozes (Spain).—The Municipal Electric Light and Power 
Compeny require tenders for elestric plant Tenders by July 1. 

Orense. —The Telegraph Department of Madiid require tenders for 
installation of municipal telephones at Orense. Tenders by 28th inst. 

Orense.—The Telegraph Depart nent at Madrid require tenders 
for installation and working for 20 years of telegraphs in Orense. 
Tende s by Jane 27. 

Leigh (Lanos.). —Tenders are inv t:d for the supply cf one watr- 
tube bciler for the elect-icity depart nent. Tenders by July 1. See 
adve: t seme: t in last i:sue. 

Rosario de Santa Fe Argentine.—The Municipality require 
t nders for the construct on and working of electric tramways in the 
town. Tenders by Jaly 30. 

Talavara de la Reina (Prov. Toledo).—The Telegraph Depart: 
ment of Madrid require tenders for installation of municipal telephones 
at Talavara. Tenders by 30th inst. 

London —The London County Couucil invite tenders for two low- 
tension feeder switchboards. Tenders by 10 a.m. on Joly 11. Full 
particulate in advertisement columns. 

Flushing —Tendere are required for the const uction of the per - 
manent way for the electric railway, Middelbu-g- Vlissingen-Domburg. 
Tenders to the Walche:en Railways Company, Flushing, by June 24, 

Burton-upon-Trent.—The Corporation invite tenders for the elec- 
trical equipment on the overhead system of about 13 miles of tramway 
(Oontract No, 10). Tenders by noon on July 7. See advertisement. 

Brighton.—The Town Oouncil invit» t»nders for supply, erection, 
and maintenance of a 260.cell storage battery, having a capacity of 
1.000 ampere-houra, at their power station, Southwick. Tenders by 
10 a.m. on July 3. 

Stepney.—The Electricity Committee invite tanders for the supply 
daring the year ending June 30, 1906, of ampere-hour meters, demand 
indicators, and arc lamp carbons, Tenders by noon on 28th inst, See 
advertisment in last ii s ae. 

Rotherham.— The Corporat'on invit:» tenders for the supply and 
delivery of cable and meters according t» their req aicements between 
July 1, 1905 and Jane 30, 1906. Tenders by 25th inst. See 
adver tisemer t in lsat issue. 

Stalybridge.—Tne Stalybridge, Hyde. Mossley, and Dukinfield 
Tram way and Electricity Board require tenders for the supply, delivery, 
and erection at the Btalybrilge sub-ststion of a 400-kw. motoi- 
genera‘or, together with the necessary switchgear for same. 

London, W.—The Great West rn Railway Company invit» t:nders 
for the supply, delivery, and erection of the fol'owing plant in connec- 
tion with their electricity generating station at Park Royal: (Specifi- 
cation 18) pipework, feed and other pumps, t inks, feed heators, water- 
soft ning and oil-eeparating plant, eto, Tenders by 10 a. m. on 26th 


inst. 
RESULTS OF TENDERS. 


Johannesburg.—The Oo:poration have awarded Dick, Kerr, and 
C»., Limited, the contract for 30 miles of overhead equipment. 


Hammeramith.—The Board of Guardians have accepted the tenders 
cf W. J. Fryer and Oo., of Bravington- road, Paddington, for electric 
wiring at £4,680, and for transforming spparatus at £1,061. 


Bracebridge (near Lincoln).—The ten ier of O. Pullan, 57, 
King's-zroade, Bradford, has been accepted for the installation of fire 
alarms, telephones, bells, and tell-tale clocks at the Bracebridge 
Asylam. 

Walsall.—The Town Council have accepted the tender of Messers. 
Oallender, Limite l, for laying the wires for the extensions in Park- 
street and Cross.street and s cable in Bushanan-road and Portland - 
street at a cost of £254, 

Alternators.— Messrs. Johnson and Phillips report orders for 
350 kw. three-phase alternator, 96 r.p.m., for supplying power in large 
works in the Midlands; a 35-kw. combined set, direct-current, for 
power in a manufactory in Ireland; also two 200-kw. three-phase 
alternators, 120 r.p.m., for colliery. 


St. Pancras.—The tender of the Sloan Electrical Company for 
the supply of carbone, «t»., for the sum of £476, 193,, has been ascepted. 
Also the tender of Facer. and Oo, for the supp'y of coal to the 
Rogent’s Park and King's road power stations for a period of 12 months 
from Jaly 1, 1905. The following qu tations for the supply of cables 
for laying feeder mains from Tavistock-place aub-station to the 
Somers Town district have been received : 


Westera Elect:icOompany *  ....... —— EE . £1,265 14 8 
British Insulated and Helsby Cables 1,293 17 8 
Siemeas Bros, and Co. 2 1,518 15 6 
Oallender’s Cable and Construction Oompany = 1,9532 18 0 
W. F. Dennis and (oo Leer eee . nno 1,845 14 0 
Henley's Telegraph Works Oompan ) . 1,361 8 0 
Electrical Oo pay seo — 1,360 3 1 
"EN * Recommended for acceptance, 


BUSINESS NOTES. 


TRACTION. 


Mansfield,—A successful trial trip has been run on the Ohesterfield- 
road section. ° 


Hull.—The Corporation have appointed a deputation of five to 
attend the tramways exhibition next month. 


Colchester,—Tendera are to be invited for the construction of the 
track in connection with the extension along Military-rosd. 


Limeriok.—The Eas: Olare Railway Company, Limited, have 
published notice of their intention to apply for sanction to construct a 
tramway in Limerick. 


Rhondda.—The Boerd of Trade have held an enquiry into the 
suggested sgreement of the Rhondda Urban District Council for the 
leasing of the proposed tramways to a syndicate. 


Glen Valley.—The Ohirx Rural District Oouncil have decided to 
tupport the application of the tramway gig ee for permission to 
increase the speed of their osre to 15 miles an hour. 


St. Helens — The strike of tram drivers ani conductors continues, 
though the company are gradually introducing additional cars on the 
various sections, and a regular service is now maintiined throughout 
the dsy. 


Halifax.—The Oorporation have decided to constru»t the line, 
referred to in our last week's issue, from Salterhebble to Calder at an 
et t mated cost cf £6,400. The line will be a double one, except for 
one short length. 


Metropolitan Railway.—The test match at Lord's last week pro- 
vided the company with an opportunity, which was utilised, of demon- 
strating the promptitude with which, as the result of electrification, 
they can cope with extra traffic. 


Newport, —As one of the cars was proceeding round Olifton-place 
the other day it commenced to move backwards, After i 
some 10fc. or 15ft. it came to a standstill, the automatic running-back 
brake preventer having come into action. 


New South Wales. —The earning: of the tramways for the quarter 
ending March 31 show a decrease of £4,623, and the expenditure a 
decrease of £2,653. The tram miles run show a de3rease of 94,188, 
and 830 119 fewer passengers were carried. 


North Dublin.—The Rural District Council have psssed s resolu- 
tion to the effect that the *' time has arrived for the tramway company 
to give facilities for travelling from the city to outlying districts, as 
Oabra, Oastleknock, and Blanchardstown.” 


Maidstone.—To-day has been fixed for the Board of Trade enquiry 
to consider the Maidsione Light Railways Extansion Order, recently 
granted by the Light Railway Commissioners, Several traders will 
attend to give evidenos in opp sition to the order, 


Batley.—A cheque for £20,000 was signed on Monday at a meeting 
of the Electric Traction Committee of the Batley Corporation for the 
purchase of so much of the present steam tramway system as is within 
the borough. The Oorporation will later sell their holding t» the 
British Electric Traction Company, who are to electrify the system. 


Light Railways.—The Board of Trade has confirmed the following 
order made by the Light Rsilway Commissioners: North Wales 
Narrow-Gauge Railways (Light Railway) Order, 1905, authorising the 
working and maintenance of the Moel Tryfan undertaking of the 
North Wales Narrow-Gauge Railway Company as a light railway, and 
other matters, 


Walsall.—The Corporation have adopted the recommendation, 
referred to in our last week's issue, in regard to running over the 
Wolverhampton and District Electric Traction Oompany’s line to the 
Market-place, Willenhall. The Oorporation will extend their terminus 
at Willenhsl! so as to form a junction with the company’s system, 
the estimated cos; being £200. 


Belfast.— Nearly half of (he work in connection with the recon. 
struotion of the tramway system is now completed ao far as the relayiog 
of the lines is oonoerned. The York-street section is almost finished, 
and the lines are being put down on the various roads in the section. 
This week the reconstruction of the Oavehill and Whitawell tramway 
was commenced by Messrs, J. G. White and Oo,’s men. 


Colombo.—The new type of car recently got out by the tramway 
company is eight-wheeled, mounted on bogie trucks, and will seat 54 
pasiengers, The mest noticeable improvement is said to be that for 
keeping out the raio without in any way interfering with the ventila- 
tion of the car. Another striking feature is the automatio lifegaard 
for picking up objects between the rails.—Jndian Engineering. 


Glasgow.—The Corporation tramways continue to show a flourish- 
ing record, There is a net profit of £93,257 on the past year's working. 
The gross revenue was £768,000, and the expenditure £387,000, whi 
the sum of £153,00) was allowed for depreciation. Interest and other 
charges absorb £134,000, lesving over £93,000 net profit Of this 
£268,002 is to be written off for specisl depreciation, and the balance 
carried to res»rve, 


Oxford.—A‘ a meeting of the inhabitants the following resolution 
was carried unanimously: " That in the interests of the ratepayers it 
is expedient to pustpone the purchase of the present tramway com- 
peny's undertaking until the City Council has given to the publio 
every information as t» the best syst sm of public oonveyanoes that can 
be adopted to replace it and reliable details of the approximate cost of 
alternate schemes,” 
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Bournemouth,—The Corporation have now taken over the Poole 
and District Electric Traction Company's lines, the sum of over 
£117,000 being paid for the undertaking. The construction cf a new 
line from Bournemouth to Ohristchurch is being rapidly proceeded 
with, and before the end of the summer season it is expected there will 
be a service of trams from Poole to Ohristehurch running right through 
the centre of Bournemouth. 

Hythe.—The Town Council have received a letter from Mr. Stephen 
Sellon stating that he is prepared to submited his proposals in conuec- 
tion with a tramway service through the town, and that he should be 
pleased to have an interview with the Council. Ad interview is to be 
given to Mr. Sellon after a deputation of the Corporation has 
attended the conference of the municipalities of the neighbcurhood 
on the question of tramways. 

Kirkcaldy.—The snnual tramway report of the borough electrical 
engineer states that there is a net deficit of £1,575. 2s. IId after 
paying all interest on sinking fand and depreciation charges. From 
this muet be deducted a credit balance of £50. 13s. 2d. carried forward 
from last year. The traffic receipts advanced from £9,034. 18s. 74. 
to £11,752. 198. 9d., an increase of 18 per cent. The total number of 
pris: engers carried showed an increase of 31 per cert, To meet the 
deficiency the electrical engineer proposes a readjustment of fares. 


Carthagena and Herrerias Tramways.—Mr, E M. Underdown. 
K. O., presiding at the meeting of this company, said that they had 
been unable to declare a dividend last year, and he could not aay that 
the business had increased to an extent that would enable them to do 
so this year; but they had au accumulation of money oarri«d over, 
and that enabled them to divide 2 per cent., or de. per share. Ther 

roepects were more favourable, They had a very fair increase of 

usiness up to the end of May, amounting to nearly £2,C00, and that 
had been earned w'thcut any perceptible increase in working expenses. 
The report wss adopted, 

Middlesex Light Railways.—Sir Francis Cory Wiight, Bart.. 
ot airman of the Oounty Light Railways and Tramways, on June 7 
opencd a further section of the Oounty Oouncil’s scheme cf light 
railways and tramways, extending from the Archway Tavern, 
Islington, to Whetstone, where it will eventually join the light rail. 
way proposed to-High Barnet. About 10 track miles is the length of 
the section, which has been equipped on the overhead system. The 
double-deck cars are similar in pattern to those already running on the 
other lines of the county. Mr. H. T. Wakelam, M. I. O. E, the county 
engineer, designed and supervised the work. 


London United Tramways.—The London United Tramways cff.r 
£300,000 4 per cent. first mortgage debe t are stock, forming part of 
the authorised iesue of the 4 per cent. debenture stock of the company, 
at the price of £98 per cent., to existing t tockholders of the company 
only. The money is sought for farther capital outlay on the conatru:- 
tion of tramwsys, and the amount is fixed in accordance with the trust 
deed, which provides that avy issue beyond the original issue of 
£825,000 shall only be made to the extent of 50 per cent. of such 
outlay after an equal amount shall have been first provided by calling 
up capital or from other funds of the company, 


Ipswioh.—The report for the past year shows that the passengers 
numbered 5,693,680, the cer miles ran 692,510, and the receipts from 
passengers, psroels, eto., £25,527. The average speed obtained, 
including standing times at termini, was 5:79 miles per hour. The 
number of parcels dealt with has been 639, yielding £6. Os. 9d., the 
expenses of this department being £29. 133. The number of parcels 
is slowly increasing. The rolling.stock now consists of 36 double. 
deck cars, each seating 50 passengers, The working expenas total 
£18,868, which the revenue exceeds by £4,521, but interest requires 
£4,079, and for repayment of loan £1,264 is needed. This leaves an 
excess of expenditure over income for the year of £522. 6s. 9d., and 
there was also a deficit at March 31, 1904, of £1,919. The Oorpora- 
tion have adopted the report. 


Folkestone, —A petition is to be presented to the Board of Trade by 
the Corporation for sanction to an extension of time for the construc- 
tion of tke tramways, The Corporation now has under consideration 
the offers of two sompapies to construct tramways from the harbour 
through Oheriton to Shornoliffe Camp and Hythe. The Traction and 
Powers Securities Company proposes to put down the overhead :ystem, 
and the National Electric Construction Company specifies the Dolter 
surface-contact plan, Each company offers to pay the Town Council 
£15,000 towards the expense which it has incurred in widening 
Oheriton-road and £1,200 to reimburse the Oorporation in regard to 
the cost incurred in securing a provisional order to construct its own 
tramways. Under that order there is an agreement with the Earl of 
Radnor not to adopt the trolley system, and his lordship’ has refused 
to waive his objection. 


London and District Motor Omnibus Co.—At the meeting of 
this company, Mr, A. A. Campbell Swinton, who presided, said that a very 

careful investigation as to the best type of motor omnibuses bad been 
made, and iu this connection the Board had had to keep in view what 
could be obtainable within a reasonable time, and which was the moat 
economical vehicle to be had. A first order had been given for a 
number of motor omnibuses, and the greater portion of them would 
be built in this country. In order to expedite delivery, certain portiors 
of the machinery had to be made in Germany. It was ho that 
some of the vehicles would be running early in August. All further 
orders would be entirely placed in this country. The Board had 
received information about the takings of various motor omnibuses now 
running to the effect that they were exceedingly satisfactory. If the 
company's omnibuses did equally well their success was atsured, 

Dundeo. —Oae member of the Corporation, undaunted by the result 
of the last plébiscite, which was adverse to Sunday running, proposes 
that another shall be taken. The accounts of the Corporation tramway 
department for the past year are of a satisfactory character, The 


receipts on all the routes, notwithstanding dull trade, excecded the 
estimate, Some 12 million engers were carried, which represents 
an increase of fully half a million on the preceding 12 months, The 
total earnings amounted to about £45,000. Deducting the workirg 
expences, there remains a gross profit of £16,900. From this belance 
provision has to be made for interest, sinking fuad, eto., absorbing 
about £11,000, and the bslanoe of some £5,500 ıs to be allocated to 
renewal fund, depreciation, and suspenso acccunt, There will remain 
a surplus of £100 to be cried forward. The committee express 
satisfaction at the state of the finances, and the mans ger has been in- 
structed to priat and circulate details of the accounts for the infoi ma- 
tion of members. 

Sunderland. —The annual report of the Corporation tramways Las 
jast been issued. The report states that the permanent way, rolling- 
stock, and overhead lines are in an «ffi-ient condition. The receipts 
for the year ending March 31, 1905, were £64 293. The oars ran 
1,495,685 miles, and carried 15,564 463 passengers. The figures for 
the previous year were: receipts, £62,506; passengers, 14,848 958 ; 
and miles run, 1 433,463. The gross profits were £24,727, ss against 
£26,748, being 8 6 per cent. on the average capital outlay for the year. 
The decrease in gross profit is accounted for by an inci casein rates, due 
to an increased asse'sment, and to the fact that the tramways are 
assessable in full for general district rate purposes, wher as previously they 
were ass: sed upon one-fcuith, as is the case with light railways. The 
tramway department contributed £1,125 more in the shape of rates 
this year than last. The report draws attention to the fact that the 
receipts for the esst.end route averagei 6d. per car mile. As the 
expenses of the whole aystem, including capital, depreciation, and 
renewal cherg's average 1'34 per car, while the car milesge on this 
section was 118,810 miles for the year, it ie evident that the losa 
amounted spproxims'ely to £2149 But for these facts there would 
have teen s net balance of profit, after paying interest, sinking fuud, 
and depreciation, of £3,822, which would bave been appropriated to 
the relief of tbe rates as in former years. "The report also states that 
several more covered-in double-deck cars will be available for tke 
winter, | 

Whitauntide Receipts.—The Whiteunt'de holidays appear to have 
been sometbiog of & boom to the tramways in the North, where the 
weather was finer than that experienced ín the Metropolis. Tl e te tal 
receipts for the wek from the Wolverhamp'on Oorporati n trams wers 
£1,321. 83. Ad., while no fewer than 258 684 passen gers were carried, 
This result is the highest yet attained. Doriog the w«ek 60,0C0 moe 
pesiengers were carried than ia any previous wetk, and not a single 
accident happened to mar the record. Halfpenny fares appear to have 
been highly popular. Av Leeds the returns from Saturday to Taesday 
show an increase upon last year’s takings on the corr sponding days to 
the extent of £751. 19s. 44d., the receipts this year totalling £5,551. 
It is calculated that something like 1,200,0CO passengers were carried 
during the four days. At Bradford the receipts for the Tuesday con- 
etituted a record for one day. The total amount was approximately 
£1,450, as against £1,345 last year, and £1,439 on May 4 of last year, 
on the cocasion of the Royal visit, which was the previous highest 
total The receipts on Monday were £1,311, sgainat £1,507 on the 
corresponding day of last year. For the two da) s the total receipts 
this year were £2,761, against £2,652 for the correspondirg days of 
last year, At Huddersfield the rece'pts for the four days amounted to 
£1,391, an inert ase of £159. At Halifax the receipts on the Tuesday 
amounted to £653, ss against £555 on the corresponding day last 
year. The raceiptse for Tuesday broke the record established cn 
Monday, when the tskings were £642, the previous highest being £614 
on Whit Monday, 1905. At Sheffield the Corporation beat their Whit 
Monday record, the takings amounting to £1,157, against £1,036 last 
year. 

Tramway Fatalities.— Au enquiry was opened on Monday at tke 
Bristol General Hospital into the circumstances attending the death «f 
Benjamin Trelawney Coates, who was cruehed between an electric car 
in Victoria-streat, near the Neptune Statue. The deceased was driving 
a van in Victoria-atreet, and it appears that he attempted to crose the 
road in front of a car approaching the city. He evidently did not 
notice another car which was going towards Brislington uutil it crashed 
into the vehicle he was driving, causing him t» be thrown between the 
metals, the car passing over and severely crushing Coates. Efforts 
were made to extricate the body, but it was 20 minutes before they 
were successfa]. The man was hastily driven to the General Hospital 
in the marine ambulance wagon, but on that institution being reached 
it was found that life was extinct. The solicitor for the company 
remsrked that his cliente wished to express their deep regret for ihe 
sad accident, and to add that they would give every possible assistance 
they could in msking the on ve a complete one.—An enquiry was 
hold at Liverpool concerning the eath of James Hinds, who expired 
from ir j aries sustained through a fall'from one of the Oorporation oa! s. 
A witness stated that the deceased, who seemed to be a steady man, 
boarded the car with about a dczan other men. When the car started 
there were four men on the platform. After 5 abc ut 50 yards, 
the car, in going round a curve, swayed, and deceated fell backwards 
off the platform. The condustor ssid that when the car atarted from 
the stopping station deceased was standing on the platform near the 
door with a pipe in his hand. He seemed to be undecided whether to 
go upstairs or ineide, and while the tuin was being made he toppled 
over into the road without attempting to save himeelf. The jury 
returned a verdict of '' accidental death.“ 


Rating of Trams,—The town clerk of Wakefield hae addressed a 
letter to the various local authorities through wh: sa areas the lines of 
the Wakefield and District Light Railway run, inv.ting support in a 

roposal to contest the refusal of the company to psy in full the 
istrict rate levied by the Oorporation on the grourd that they are 
entitled to be rated at one-fourth only by virtue of Section 211 of the 
Public Health Act, 1875. The Oorporation contend that the light 
railway is not s railway within the meaning of the section, but if it be 
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so, then the company are not occupiers of land used only as a railway 
(vids Swansea Improvement and Tramway Compauy v. Swansea 
Urban Sanitary Authority, 1892," 1 Q.B., 551). The local authorities 
are invited to appoint representatives to attend a conference t» 
discuss the matter at Wakefield Town Hall on the 23:d inst. Ata 
meeting of the Swansea Corporation Finance Committee, the assistant 
solicitor read a letter from the Swanssa Tramways Oompany in resp:c* 
of the rating of the new sections of tramways constructed under the 
Light Railways Act, which provides that the basis of rating of light 
railways shall be to the extent of three.quartors of the general district 
rate. The Wakefield Oorporation had written asking the Swansea 
Corporation to co-operate in fighting a test case under precisely 
gl circumstances to those that had arisen at Swansea, with a view 
to getting the question settled. The Ohairman said the chairman and 
manager of the company had agreed to pay one-quarter of the general 
district rato pending the result of the test case, and undertaking to 
pay the full rate if tbe judgment went in favour of the Corporation. 
Mr. Tutton said it would be wise to join with Wakefield if a reason- 
able number of other towns joined in the common cause. The Ohair- 
man said they could adopt the principle, but not biud themselves 
until they were in receipt of farther information, and this was 
agreed to. 

Edinburgh-Queeneferry.—At a meeting of the Lord Provost's 
Committee of the Edinburgh Town Council on Tuesday, the memo- 
randum of agreement between the Corporation and the Elinburgh and 
Qaesnsferry Tramway Company relative to the proposed tramway from 
Edinburgh to Queensferry was under consideration, It was agreed 
to recommend that permission should be refused to the company to 
take their tramway to Princes-street over the Dean Bridge, but a 
conditional approval was given to the proposal that the lines might go 
from the west end of Princes-street by Belford Bridge. The Town 
Council, however, it is understood, favour most the idea that the 
electric tramway should pass from the Queensferry-road down Oomely 
Bank.road, and have the same terminus there as the Stockbridge cable 
car, by which passen would be carried to and from the 
city. A question is under consideration whether the Town Council 
should not construct the section of electric car line from the Oomely 
Bank terminus of the cable car to the city boundary at Blackball, so 
as to save an outside company coming into the city at all. 0 
memorandum of agreement, however, contemplates the company 
coming into the city. The fifth clause provides that the part of the 
undertaking within the city shall be executed by the promoters to the 
satisfaction of the Corporation or their engineer. The promoters are 
to keep in repair so much of the street as lies within their rails and 
18in. on each side of them, and there is a clause protecting the 
drains, etc. The ninth clause gives the Corporation power to ssy what 
system of electrical traction is to be used; the tenth prohibits the 
company from erecting their power station within the city or of 
selling electric power or light within the city boundaries ; and the 
eleventh clause contains powers of purchase by the Oorporation of the 
tramways in whole or iu part upon specified conditions, There are 
clauses als> dealing with running powers, work men's cars, etc., and 
the company are to be bound to carry passengers for three miles 
beyond the city boundary at 1d. a mile. A special meeting of the 
Town Oouncil was fixed for yesterday to farther consider the matter. 


Australia. —We extract the following notes from the New South 
Wales Budget: Instructions have been received by Mr. L. Waxman, 
solicitor for Mr, A. E. Morgans, the promoter of the Essendon and 
Flemington (Victoria) electric tramway and electric lighting scheme, to 
place the necessary work in the hands of Messrs. Noyes Bros., of 
Quaeen-street, representing Messra, J. G. Whits and Oo., Limited, 
electrical engineers, London, Operations will be proceeded with 


immediately, and the power-house will be erected on a site purchased. 


in Mount Alexander-rosd, on the property known as Glase’s estate. 
The tramway will consist of two arms, diverging from the Flemington 
Bridge, one running past the Flemington racecourse to the Saltwater 
River, and the other along the Mount Alexander. road, past the Essen. 
don Town Hall, to the janction of Bulla and Keiler roads. The cost of 
the whole work will be about £120,000. The machinery has been 
shipped, and the engineer in charge has left Loudon for Australia. 
Mr, Bradford, el:ctrical engineer, has furnished the Premier with 
his estimate of the proposed electric tramway from St. Kilda 
to Brighton, in length three miles, The estimate for the track 
is £18,965, end £4,750 for the cars—a total of £23,716, or 
£216 in excess of the amount authorised by Parliament, The 
Premier has given Mr. Bradford instruotions to proceed. Speaking 
at the opening of the tramway from Hampton to Perssveranoe 
(Qaeens!and). the Premier said that the Government were taking means 
to make land available, and one of the means of doing it was the con- 
struction of light lines of railway to districts where there were large 
areas of unalienated Orown lands, This was rather a new principle in 
railway construction, Hitherto it has been held that a railway must 
not be built until all the land was taken up and population had 
preceded it. There was no direct return secured from the land towards 
the cost of construction. It was undoubtedly true that the best of the 
lands in the coastal districts had passed into the hands of private 
owners, and if the Government built railways in a msjority of cases it 
would be to lands with which the Orown had already parted, and from 
which they could get no direct return. He was trying the policy of 
building lines to districts where there were areas of Orown lands not 
available for settlement because it would noc pay people to occupy 
them and transport the produce, say, 25 miles over black soil plains, 
The thing was to build the railway and arrange to get the price of the 
land and sufficient to pay for the railway. That was a sound policy. 
Even at the enhanced value the lande would be more valuable to the 
p»ople taking them than if they selected otherwise. 


Grimsby.—The following are particulars of the extensions agreed 
upon between the Oorporation and the company, as described ia a 
letter from the secretary of the company: (1) The company would he 


prepared to extend the present tramway liue at the Park terminus for 
a distance of abcut 300 yards along Welholme-road West to a point 
near the Great Northern Railway level crossing. The line to be a 
single line with a ing place at Tarebrot ler- street. (2) The company 
would be prepared to extend their present tramways in Hainton · street 
to Weelsby-lane, but would suggest that, in place of taking Hainton- 
avenue, the tramway should deviate into Welholme-road Eut and 
thence into Heneage- road. (3) The suggestion of a tramway extending 
from the Park terminus into Ainslie-street and Wintringham-road, and 
connecting up with the tramway in Hainton-street, could not be 
realised, as double-deck cara would not pass under the railway sub- 
way. (4) The company would be prepared at some fature date to 
consider the desirabily of an extension in the direction of Stanley- 
street and Grant-Thorold Park, joining up with the Hainton- 
street tramways via Patrick- street East or other convenient 
thoroughfare. If the Sub-Highways Committee should regard this 
extension as one that should be considered at some period between the 
nert three to five years, it appears to the directors that it would be 
unwise to construct the extension from Hainton-street into Heneage- 
road beyond, say, Patrick - street. If this were , it would be 
feasible for the cars to run in a circle from the top of Freeman-street to 
Riby-equare, vi Hainton-street, Heueage-road, Patrick-street, Darban- 
road, Stanley-street, and Oleethorpe-road. The company would be 
prepared to apply for powers and to construct the tramways under the 
following conditions : (1) No extra rent to be charged. (2) No increase 
in fares. (3) In the event of the Corporation exercising their right cf 
purchase in 1921 of the existing tramways, the company sh 

and the Oorporation shall purchase as a going concern, and 
acoording to the provisions of the Land  Olauses Act, all 
extensions which may be constructed under the present agreement. 
After 21 years’ tenure of such extension the Oorporation may 
purshase pursuant t> Section 43 of the Tramways Act. (4) The con- 
sti uotion of the extensions to be according to the plans and specifi- 
cations approved by the borough surveyor; the company will not, 
however, be required to pave the tracks of these extensions with granite 
setts in their entirety ; Sin. setts shall be laid next the rail on each 
side, and the track between the setts shall be made up with tarred 
macadam. (5) The company will agree to the issue of transfer tickets 
from a point, say the Wheatsheaf. available for Hainton-street and 
Freeman.street. The Corporation have agreed to these terms, except 
that the Oorporation require to exercise their right of purchase, ander 
the Act of 1901, by valuation, aud not as a going concern, that all the 
leases must expire in 1921, and that the whole of the track be paved 
with granite set'z. 


LIGHTING AND GENERAL. 


Croydon.—The eleotric light is to be installed in the borough 
hospital. 

Walsall.— The total units generated in May were 118,512 and the 
output 114,456. 


Southall-Norwood.—The Southall electric lighting order has 
received Royal assent. 


London and Eome.—Telephonic communication has now been 
established between the post offices of London and Rome. 


Leigh.—The Oorporation have this year experienced a loss on their 
clactricity works of £190, as against a profit of £336 last year. 


Hull —An en quiry was held yesterday into the application of the 
Corporation for a loan for further extensions at the electricity works. 


Warrington.—An enquiry has been held into the application of the 
Town Council for sanction to borrow £4,150 for purposes of electric 
lighting. 

Kirkintillooh,—Au estimate has been prepared for carrying out an 
electric lighting scheme, and will come before a Town Oouncil com- 
mittee shortly. 


Bermondsey.—The Oouncil have decided to oppose the Administra- 
tive County of London and District Electric Power Company's Bill 
now before Parliament. 


Welshpool.—The Council will consider next week the question of 
combining an eleotii» generating station with the scheme for disposing 
of the refuse of the town. 


Goole.—The Town Oouncil have decided to put down an electric 
light and power station, and have appointed Mr. Walter Emmott, 
M. I. O. E., of Halifax, as their consulting engineer for the scheme. 


Calcutta Electric Supply Co.—The number of units delivered to 
consumers during the four weeks ending May 26 were 369,487, com- 
pared with 304,350 in the corresponding four weeks of the preceding 
year, 

Bo'ness.— There was a stormy meeting last night over a question of 
placing six arc lamps on the cross roads. Ex-Bailie Grant resignod 
the convenership of the Lighting Committee, which was, however, not 
accepted, 

Agency.—The Union Cable Company, Limited, 23, Oollege-hill, 
E.O., inform us that Messrs, James T. Donald and Oo., Limited, 35, 
MoAlpine-street, Glasgow, are now their sole representatives for 
Scotland for electric cables and wires, 

Sunderland.—The Rural Dist:ict Council have oonsentsd to an 
application of the County of Durham E'ectrical Power Distribution 
Company, Limited, to the Board of Trade for leave to oarry overhead 
distributing mains under their order of 1904. 

Bath.—The Baths Committee have instructed Mr. A. J. Taylor, 
architest. to obtain tenders for various works at the batbs, estimated 
at £1,CCO, and including the provision of electric radistors to super- 


- sede gas stoves and other presant means of heating. 
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Explosion. —A small explosion occurred just before eight o'clock on 
Saturday morning in one of the distributing toxes belonging to the 
Metropolitan Electric Supply Oompany. The brigade extinguished 
the fire with sand, 

Ashton.—Tenders are to be obtained for a new boiler and the 
disposal of the old ones and for a large additional generator. Plans 
are to be prepared for the extensions to the engine-room ard altera- 
tions in the boiler-house. A loan of £3,157 is required. 

City and Guilds of London Instituto. —Particulars of the courtes 
of instruction at the Institute's Central Technical Oollege, Exhibi tion- 
road, S. W., and at the City and Guilds Technical College, Finsbury 
(Leonard-street, E.O.), will be found in another column. 

Telegraph Messengers.—Major-General L. G. Oliphant, com- 
manding the Home District, on Friday inspected iu Hyde Park about 
1,000 London pcstal telegraph messengers. The lads were a companied 
by their bande, and a march past, physical drill to music, and various 
exercises were gone through. 

Richmond,—The Richmond Electric Lighting Company will oppose 
the Administrative Oounty of London Electric Supply Bill. It appears 
that the Oouncil are bound to petition sgainst the Bill under the 
agreement with the company, ard the matter has been left to the 
General Purposes Committee. 

Alloa —The British Electric Plant Company have offered to accept 
£10,000 to terminate the agreement with the Town Ocuucil. The 
Town Council, however, have decided to cut off the street aro lamps, 
believing that 8168 saving might de effect d by the substitution of 
incandescent Jamps in the place of arc lamps. ; 

Wilmslow.— Electricity is to be introduced for street-lighting 
purposes by the Alderley Edge and Wilmslow Electric Sapply 
Company. About 15 miles of cables are being put down, and about 
210 lamps will be erected, many of which will be of 70 c. p., but lamps 
of 140 c. p. will be provided for certain points. 

Worthing.—The Corporation have decided to apply for sanction to 
borrow the sum of £3,300 for electric lighting purposes. Mr. Porter, 
the Corporation electrical engineer, estimates that the total outlay 
during the period 1905 09 rc quired to cope with the normal increase of 
business in the present ares of supply is £10,847. 

Lowestoft.—During May 10 new contumers were connected, repre- 
senting 807 8.c.p. lampe. There are now 619 consumers, representing 
31,573 8 o.p. lampe. Asa result of last year's work the district rate 
profited by £1,500—or 3d. in the E towards the reduction of the 
rate—a balanco of £1,390 being kept as working capital. 

City of London Electric Lighting Co.—The directors have 
declared the following dividends on account of the distribution for 
the year 1905: 63, per share on the preference shares, 5s, per share on 
the ordinary shares. The dividends will be sutject to the deduction 
of income tax, and will be payable on and after July 15 next, 


King's Lynn —The annual accounts of the electricity depsrtment 
for the year ending March 31 show a profit of £386 ss compared with 
a profit of £486 for the previous year. The income amounted to 
£5,909. 18s. ld, and the expenditure to £5,543, the latter item 
including £2,948 paid for interest and the reduction of capital account, 


City ef Wellington Electric Light and Power Co.—The directors 
have declared a dividend on the ordinary shares of the company at the 
rate of 10 per cent. per annum for the half year ended Deo. 31. 1904, 
making 7, per cent. for the year, and after placing £5 000 to a 
reserve and contingency account, £2044 remains to be oairied 
forward. 

Electrical Standardising, Testing, and Training Institution — 
Prof, O. A. Oarus-Wilson, M. A., M. I. E. E., commenced a special ccurse 
of lectures to the tenior students of the above ir stitution on June 15 
upon ''Direct.Current Motor Construction." The lectures will be 
delivered on every subsequent Monday and Thuraday for the remainder 
of the term. 

Newfoundland.— It is proposed to tax the Anglo-American 
Telegraph Company for five cables at 4,000dol. each, regarding the 
other four cables as extensions of the former. Another cable company 
is seeking lar dir g privileges on te island, and the Canadian Marconi 
Company have established three wireless stations on the island, which 
are to be taxed at 4,000dol. each. 

Northampton Instituto Eogineering Courses. —At the entrance 
examination for the day courses in engineering to be held next 
September, the governing body cf the inet:tate has decided to offer 
three scholarships for open competition. These scholarships will give 
exemption from fes, amounting to £52, during the whole of the four 
years’ cc ute in mechanical or electrical engineering. 


Brentford.—The Board of Trade, after considering the representa- 
tions made on behalf of the District Oouncil and the two companies, 
who had applied for provisional orders, have decided to dispense with 
the consent of the Distriot Council in regard to the application of the 
Brentford Electric Supply Oompany, and to grant the order. The 
application by the Metropolitan Electric Supply Company was refused. 


Stock Exchange.— The Stock Exchange Committee have ordered 
the undermentioned sc carities to be quoted in the official Est : County 
of London Elen rio Supply Company's £250,000 44 per cent scond 
debenture sto.k. in lieu of the provisional certificates now quoted, 
together with a further issue of £150,0C0 44 per cent. tecond debenture 
stock ; Wellington (City of) Electric Light aad Power Compeny's 
£75 000 5 per cent. 1egistered first debet tures of £50 each, Nos. 1 to 
1,500. 

Leeds.—The returns of the Electricity Committee for May show 
the largest inorease hitherto recorded in the lamps and motors con- 
nected t» the mains. Expressing the additional connections in the 
equivalent of 36-watt lampe, the greatest figure in any previous mont) 
was 10,561 in October, 1905. The corresponding figure for last month 
was 10,956. The increase is mainly socounted for by ordeis for the 


supply of poser the motors added during the month having a total 
capacity of 252 h.p. 

Kirkoaldy.—The annual report on the electric lighting and tram- 
way schemes show that on the electric lighting there is a net deficiency 
of £403 after paying all interest on the sinking fund charges, and to 
this must be added a debit balance last year of £42. The net revenue 
from private lightivg increcs»d by £388 last year. It is propoeed to 
hold an electric household apparatus exhibition to advertise the 
und ex tak ir g. 

Coventry.— The Electiic Light Committee have considered the 
question of making arrangements for the maintenance of electric lamps 
on consumere’ premises by the Oc rpora tion, with a view to minimis'ng 
complaints as t» inferior ligbt caused by worn-out lampe. It ie now 
propcsed to undertake the maintensnce and renewal of theee lamps at 
the ſollowir g rate of charges: 25 lam: s and under, 2«. 6d, per quarter; 
over 25 and under 50, 4s. 6d. ; over 50 and ur der 75, Es. 6d. ; over 75 
and under 100, 81. 63.; over 100, 8s. per 100. 

Lincoln.—The accounts cf the electricity works and tramways 
undertaking for lest year show s net profit of £1,161, and a balance at 
eredit of £251. The total capital expenditure was £51,555 and the 
debt on the undertekirg was £44,904. The tramways ondertskirg 
showed a gross profit for the nine months of £967, and a net profit of 
£241. The traffic receipts were £2,759, as compared with £2 869 for 
the corresponding period of the previous year. The tctsl capital 
expenditure on the unde: t king had been £16,115 up to March 31, 

Handsworth —The public and private electric lighting scheme is 
ratidly approaching completion, The cables are laid in all the 
tcheduled area, the columns are nearly all erected, and the lamps them- 
selves will shoit!y be fixed. The chimrey shaft st the generitipg 
ste ton in Piers.road is not quite completcd, but the ergin«s and the 
sw.tshboard are erected and beirg connected up. The charge for 
current will be 6d. per unit for the tirst 100 units per quarter, and 4d, 
after. Churches aud chapels will be supplied at a uniform rate of dd. 
per unit, 

Ielington.—The Borough Council have decided upon the 
extension of generating plant at the electric lighting station, as 
follows: one 1, 500-kw. turbo-alternator, includivg exciter, cor- 
denser, pumps, etc., £9,000; foundations for above, £260 ; steam- 

ipes, hot-feed apparatus, etc., £1,500; one cooling tower capable cf 

ealing with water for above, £5,759; mctre, fans, p ping, eto., 
£500 ; contingencies, £500—total, £15 500. It has also been decided 
toapply fcr power to borrow £632 for the ercction of additional 
buildings at the rear of the disinfection etation in Seven Sisters-road, 


Southpert.—The year's working of the Oorporation’s electricity 
department shows a not profit of £3,355. The total revenue amounted 
t) £22,585 and the gross profit to £14,771. Ivterest and sinking 
fund absorbed £11,415, The amount already piid in reduction of 
Cebt amounts to £32,878. The surplus has been dealt with as follows : 
in aid of rates, £2 500; rates’ at spense acocunt, £284 ; and balance and 
profit and loss account, £570. For the next financial year 22, 500 has 
been promistd in sid of the rates. A sub-committee has been appointed 
with power to approve a plan and aooept a tender for galvanised store 
sheds at the Ewtbank-street yard. 

New Issues.—The Oriental Telephone and Electric Company, 
Limited, are aning £100,000 of 4 per cent. redeemable debenture 
stock at the price of £92 per cent. for the purposes of providing the 
cost cf converting the compsny’s lines to metallic circuits, of extending 
and developing ite telephone and electrical busincs:, and of assisting 
the su’ sidisry companies so far a3 they miy r quire financial ass’stance, 
The Electric Supply Company of Victoria, Limited, are issuing 
£160,000 of 5 per cent. first moitgage debenture stock for farther 
expenditure on the electric lighting, power, and tramway concessions 
for the cities of Ballarat and Bendigo in the Sta‘e of Victoria. 

Louth.—The Town Council are raising £17 000 in respect of the 
installation of electric light within the borough. Mes irs. Hancock 
and Dykes, the corsulting engineers, propose in the first ir stance to 
put down two vertical oil-engines at a «st of £1,950 each, coupled to 
a 75-kw. dynamo, and a battery of acoumulators. In those s‘reets in 
which electrio light mains are laid it is prop s:d to convert the pres out 
gas street lamps to electric lampe, fitted with arc and incandescent 
lamps for after-midnight service, The estimsted cost of the works 
shows the necessary immediate outlay to amount to £12 239, while 
prospective expenses to be incurred during the first two years bring 
the estimated ocst up t» 216,950. 

Iceland Cable.—Oaptein J. Boyle, the British Consul at Oopen- 
hagen, in his report to the Foreign Office for 1904, «t. t:s that during 
Sept:mber negotiations were concluded between the Danish Govern- 
ment and the Great Northern Midas Company for the «stablish. 
ment of telegraphic cable communication with Iceland. Under the 
terms of a 20 yeais’ concession the company undertake to lay down 
and work a telegraph cable between the Shetland and Faiöe Ielands 
and Iceland. The cable end will be landed at Seydis'jord or Reydarf- 
jord on the east coast cf Iceland, and the company is to receive an 
annual suts'dy of £3,000 from the Danish and 21, 950 from the 
Icelandic Exchequer. It is stipulated that the cable shall be opened 
and ready for work by Oct. 1, 1906, at the latest. 

Electric and General Investment Co.—The directors recommend 
the peyment of the following dividends for the year ended May 31: 
On the ordinary shares, a dividend of 4s. per share, of which 1s. per 
share was paid on account in January last, leaving 31. per share to be 
distributed. The trustees for the orcinary shares reacrve ſuud propose 
to distribute out of the dividends received 1s. per share, making a 
total present distribution of 4s. per share, or £0 per cent., ora total 
distribution of 5s, per ehare, or 25 per cent.. for the year. On the 
founders’ shares, a dividend for the year of £20 per share is propoted, 
and the trcs:ees for the founders’ shares reserve fund propose to 
distribute cut of the dividends received £10 per share, making a tota] 
present distribution for the year of £230 per share, 
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Cardiff .—The borough electrical enginrer and maneger (Mr. A. 
Ellis) in his last repoit states that there are now 1,149 consumers oon- 
nected with the mains, with a total equivalent of 185 381 8-c.p. la nps. 
The total number of lamps at the corresponding peed last year wae 
111,335, an increase of 21 per dent. in the total connections, The 
estimated revenue from street lighting was £630, that from private 
supply was £1,814, as sgainst £1,655 for the correspondiog month 
la:t year. A number of leading tradesmen having asked for a 10 per 
cent. cash discount in the price of current, Mr. E l's, reporting upon 
this petition, said the department’s income for the last year was 
£33,000. If they allowed a 10 per cert. disooutt they would lose 
£3,500 per annum, and while granting their consumers 10 per cent. 
they would only get 4 per cent. from the bank. 


Gillingham.—The Oouncil’s decision t» supply the Kent Electric 
"Power Company, in consequence of the Ohatham fire, with eleotriosl 
ene for their customers for a minimum period of six months at 
21 J. per Board of Trade unit, ie sul j sot to an agreement embodying, 
amongst others, clauses to the effect (1) that in the event of a break- 
down occurring which makes it impossible to supply both the Kent 
E ectric Power Company and the Gillingham area, it must be under- 
stood thst the Council have power to disconnect the supply to the Kent 
Electric Power Company until the breakdown is reotified ; (2) the Kent 
Electric Power Company to lay down the connecting main across the 
Great Lines at their own expense and risk, and provide a Main trans- 
former at the Council's generating station, A new boiler wil] have to 
purchased and fixed at the generatiog station capable of evaporating 
5,0001b. of water per hour at an estimated cost of £1,000. 


Ipswioh.—The Electric Light and Tramways Committee's report 
for the year ended March 31, 1906, shows that the number of con- 
sa ners was on March 31, 1904. 98, and at the end of the year 209, and 
there was an increase of 19,977 in the equivalent number of 8-o.p. 
lamps connected to the mains during the year, The units generated 
during the year amounted to 1,189,872, the unite sold to 1,066,285, of 
which 797,570 were for traction and the remainder for lighting aud 
power. There was 12:2 per cert. of units generated for lighting a ad 
power unecoounted for, and 76,039 unite used on the works. The 
total length of lighting mains now laid is 22,806 yarde, or 12:96 miles, 
The receipts were £8 938 which leaves a balance of £2 605 over the 
working expenses, Interest on loane amounted to £82,522, and repsy- 
ment of loan (uet) £1761, leaving a total deficiency (including 
£1,350 from the rate in aid and £742 deficiency at March 31, 1904) of 
£2 420, the net deficiency for the year being £387. 


Stirling.—Mr. A. O. H. nion, the bargh electrical engineer, in hia 
annual report gives the number of units generated daring the year 
ending May 15 as 260,755, as compared with 228,790 for the previous 


year, Du iog the year 2,514 equivalent 8.0. p. lamps were connected 
to the mains, representing an increase in the possible demand cf 81 kw. 
The total maximum demand was 207 kw. on Deo. 22, as compared with 


& maximum demani of 176 kw. the previous year. This demand 
represents 6,300 equivalent 8 o.p. lamps alight at one t me. The 
aversge price obtiined from the whole private supply was 418 J. per 
unit, as compared with 4:423. last year, The càptil expense for 
interest for the year was £2,128. The revenue amounted to £1,137, 
compared with an estimated revenue of £4,130 and last year's revenue 
of £3,642, The ruaning ots smounted to £1,740, as compared with 
an estimate of £1,775. The expenses of manegement, eto., amounted 
to £436. Owing to a sum of £177 having to be tiken from the 
capital to the revenue account on the instructions of the Secretary for 
Bo.t'and, being part of the cost of s:curing the provisional order, a 
sum of £305 will be required from the rates, ss compared with the 
es imate of £110. 


Dundee.—The Gas and Finsnoe Committees hava resolved to 
recommend that the price of current to ordinary consumers, otherwise 
than by agreement and otherwise than for motive power, per qua tor 
should be as follows: fcr any amount up to 20 units per quarter, 
6s. 8d. ; and for eash unit above 20 units, 4d.; and that all consumers 
who consumed above 10,000 units per annum be supplied at Jd per 
unit in excess of that figare, in all ces a discount of 5 per cent, 
being allowed if payment be made within 28 days. Public electric 
lampe are to be charge 1 at the rate of £15 each per annum for those 
burning the whole night, and £7. 10s. for those burning a part of the 
night. The charge for motive power is to be on the maximum 
demand system, at a variable rats from a maximum of 24d, per anit 
downward ; and for heating, cooking, and 1alistors at 21, per unit 
(each consumer to use or psy for carrent up to a minimum of 63. 8]. 
per quarter) if taken through a separate meter, but if not taken 
through separate meter at the ordinary rate of 4d. per unit, aut j ot 
t» discount, The rate for the supply and distribution of current for 
tramways was fixed at 13 1. per unit. The commissioners will supply 
new contu ners at the standard pressure of 20) volis, and by epacial 
agreement 400 volts at oonsumer's terminals, 


Darlipngton.—The Northern Counties Electric Supply Company, 
Limited, have erected a new generation and r«fuse destructor works at 
New Shildon, near Darlington, and they were formally opened this 
week, although the light bas been supplied to the dis:rict for six 
weeks. At the ceremony, the memteis of the local D.strict Council, 
the Spennymoor Urban District Oouncil, and s number of other 
interested people were conducted over the wo:ks while in operation by 
Messrs, Fairweather and Vesey-Brown, representing the company. The 
destructor, which will be a great boon to this thickiy- populated colliery 
district, and will sive fully £300 per annum, has four cells, and is of 
the Heenan patent type, working in connection with two Babcock and 
Wilcox water- tube boilers, with a beating surface of about 3,900 square 
feet. The intercommunicating grate syt tam of furnaces is used, and 
they have a guaranteed combined capacity of from 40 to 45 tons of 
refuse per 24 hours, At the official tast the furnaces burned at the 
rate of 64 tons, with an evaporation of over 13lb. of steam prodaced 
st 200lb, per square inch pressure and an average temperature of 


1,700 Jeg. F. was maintained throughout. At present three cells are 
sufficient to deal with the daily deliveries, amounting t> about 30 tons, 
largely made up of crude sewage, ooa], and shale. The whole supply 
of electric light, which is being largely adopted in the district, is 
developed from the cremation of the refuse, The E'ectrieity Com- 
mittee of the Corporation have decided to extend their cable to Albert- 
hill, an important industrial district of the borough, on account of the 
proprietors of the Darlington Wireworke having expressed their 
desire to manufacture with electric power instead of steam. 

Mancheater.—The annual statsment for the ru ended March 31 
shows an income for the year of 2502, 200, including £182,560 for 
lighting and power and £117,590 for traction. The workiog expen- 
diture was £174,22), and after iot:reat on the mortgage debt and the 
sinking fund had been provided for there remained a net surplus of 
£4 541. The reserve fund at the beginning of the financial year stood 
at £32 661, but now only amounts to £22,387, the decrease being 
mainly due to expenditure in respect of vibration and explosion 
lawsuits. The capital outlay shows a total at March 31, 1905, of 
£2,199 689. Application has been made t» the Local Government 
Board for farther borrowing powers to the extent of £60,000 for addi- 
tional machinery to be erected at several of the distributing sub- 
s ations. Provision has been made in the 1906 estimates for a reduc- 
tion in the charg:s for current supplied for lighting purp's:s, and 
the Oouneil will be asked to sanction a redaction to short-hour 
consumers from 51d. to 44d. per unit, to take effect from 
Sept. 29 next. An sgreement has been entered into with the 
Gorton Urban District Council tak ing over their provisional order for 
the supply of electricity in their district. The total output of electricity 
from the works during the bast 12 months amounted to 47,170,721 
units, as compared with 38 610,922 units of the previous year, an 
increase of 22:17 per cent. The quantity measured and accounted for 
during the same time was 36,979,562 units, showing a difference of 
10,191,159 units, or 21°60 per cent., being the quantity used in dis- 
tribation or otherwiee not accounted for, Tho total mileage of mains 
laid at March 31, 1905, equale 292 miles 165 yards. The E ectricity 
Oommittee are prepared, tor the purpose of illumisation on the night 
of Thursday, July 13, to supply current from existing services at a 
charge «f 4d. per 8 c p. lamp per night from dusk to midnight. 


Administrative County of London and District Electric 
Power Bill.—This Bill will come up for second reading in the Houte 
of Commons about Wednesday next, having been approved by Lord 
Camperdown's Commit:ee, Notices of intended opposition have been 
given on behalf of the Oorporation of London, the London Oounty 
Uounci), the Corporations of Kast and West Ham, Sonthwark, Ba t er- 
s a, Lambath, Wancsworth, Bermondsey, Islington. Stepney, Lewis- 
bam, Oamberwell, Deptford, Poplar, Fulham, St. Pancras, Shoreditch. 
Woolwich, Oroydon, Richmond, Kipgeton-on-Thames, Bromley, end 
Gravesend, the Uiban District Oouncils of Beckenham, Bexley, Dart- 
ford, Barnes, and Wimbledon, the Rural D'striot Councils of Bromley 
and Oroydon. the Ohelsea Electricity Sapply and Bt. James's and 
Pall Mall Electric Light Companies, Richmond Electric Light 

Oompany, Oentral Electric Supply Oompany, 
County ot London Electric Supply Company, Oharing 088, 
West End, and City Electricity Supply Company, South 
Metropolitan Electric Tramways ani Lighting Company, Empire 
Elet-ic Ligtt and Power Company, Metropolitan Electric Supply 
Oompany, Metropolitin Wet:r Board, the Commissioners of Sewers, 
the Gaslight and Coke, South Metropolit in, Mitcham and Wimbledon, 
and Wandsworth ani Potiey Gas Companies, London United Trame 
ways Company, Great Northern, Piscadilly and Brompton, Baker- 
street and Wat rloo, and Oharing Oros, Euston, and Hempstead 
Railway Companies, and Messrs, Brunner, Mond, and Oo. The Bill 
of the North Metropolitan Electric Power Supply Oompany will be 
opposed in the Commons by the London County Uouncil, the Oharing 
Oross. West End, and City Electricity Supply Oompany, and 
the Urban D strict Councils of Wood Green snd Walthsmstow. 
Mr. J. Falconer has written to the Loudon Coanty Oouncil on behalf 
of the promoters of the Administrative County of London and Distriot 
Power Bill in regard to a letter sent by the Council to members of 
Parliament requ s ing them to oppose that Bill and that of the Metro- 
politan Electric Supply (Various Powers) Bill, pointing out that in 
their letter the only prices mentioned were 1d., 8d., and “7d. per unit 
leaving it to be inferred that these prices, which only applied in isolated 
and special oss 58, represented the prices generally charged, whereas 
the returrs furnished by the companies and local authorities themselves 
showed that in the case of both the average price paid by consumers 
for power was over 2d. per unit, or more than double the figures 
etsted. The figure of 114,000,000 unite par annum was mentioned as 
representing the business of the exiting undertakings. This left it to 
ba inferred that the whole of thie would be affected by the Bill, whereas 
it was admitted that the new company would not compete for their 
exiating business to any practical extent, except as regarded supply to 
manufacturers in the industrial area, or leas than 6 per cent. of that 
figure. Similarly the statement suggested that the whole capital of 
the 1 05 undertakings in London — ne mely, £17 985, O00 - would 
be affected by the Bill, whereas, as a mitter of fact, bat a small per- 
centage of that amount has been expended in connection with the 
supply of power. He aleo complains that in the said letter no reference 
was made to the interest of the cor s mer in a supply of electricity at 
an average price of 3d. per unit, and points to the advantages which 
would accrue to manufacturers being supplied at the low rate. 


Plymouth.—The accounts of the fifth year's working of the Cxr. 
poration’s electricity undertaking shows that during the year ending 
March 31 114 additional consumers had been added, with au equivalent 
of 9,246 lamps. The total number of consumers is 667, the total con- 
nections of lamps, etc., on private consumers’ premis 38 hri equal to 
50,770 lamps of 8 o. p., against 555 consumers and 41,624 lamps in 
1904. The use of electric motors was increasing, there being about 60 
in use by private consumers, The total unita sold during the year 
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was 1,699,460, being 190,367 unita more than during the preceding 
year. The oost of production was lees than during any preceding 
year. The works costs this year were 1°05d. per unit sold, against 
1°13d, in 1903-4, and the total costs 1°41, against 1:49, The expendi- 
ture on coal had been reduced from 71d. in 1903.4 to *64d. per unit 
sold in the pss; year, a gain of 11 per cent. The machinery, plant, 
and buildings had been fully maintained out of revenue at a cost of 
£1,350. The aum of £3,130 had been paid off by way of rates since 
the commencement of the undertaking. Notwithstanding the reduo- 
tion made in the charges to private consumers, the gross profits showed 
a substantial increase over the previous year, the figures being £10.325 
for 1904-6 and £9,175 for 1903-4, The balance in the reserve fund 
now stands at £4,869. 


South Shields.—An enquiry has been held into an application of 
the Oorporation for sanction to borrow £15 626 for extensions at the 
electricity works at Holborn to meet the requirements of the electric 
tramway service. The town clerk, Mr. J. Moore Hayton, said the 
undertaking which was inaugurated in 1896, had now reached con- 
siderable dimensions, and had had a suocers'ul career. The capacity 
of the plant installed was 1,600 kw., and the maximum demand at 
any time last year was 955 kw., so that there was a large margin of 
plant available for the supply of current. The plant, however, being 
on the alternating system, was not altogether suitable for tramway 
purposes, or for the supply of power to works, therefore it was pro- 
posed to instal plant for traction and power purpcs 3 supplying a 
continuous current of 5CO volts. This would tike the form of two 
units of 550 kw. capacity each, with a reciprocating engine and 
dynamo. A boiler, additional pumps, switshboard, and some other 
items of machinery would be necessary for the purpose of completing 
the installation. The estimated cost of the work in the electiizal 
engineer's department was £14,425, and there would be, in addition, 
a little architectural work to cost, it was estimated, £1,200, mainly 
for the foundations, the engine, dynamo, the construction of the 
switchboard platform, ete. The capital expenditure on the electricity 
undertaking been £151,838 ; the loan outstanding amounted to 
£133,444, less sinking funds in hand £11,C56, leaving a net indebted- 
ness to the amount of £122 388. The reserve fund accumulated was 
£4,500, and the net profit last year was £2 065. Mr. James Albert 
Cawthra, borough electrical engineer, detailed the work which had 
been carried on, the progress which had been made since the com- 
mencement of the electricity undertaking, and the sdditions it was 
proposed to make. 


South Africa.—Electric motors have now been installed for the 
working of the batteries of the Cason and Angelo mines, and the 
results achieved will be looked for with considerable interest in this 
country, Germane to the same subject is the projected installation of 
an electric hoiet on the Village Msin Reef mine, which. we under- 
stand, is the first to be adopted for deep-level mining. The problem 
of length of haul will be met by placing the winder at a vertical depth 
of 1,100ft., where it will haul ona 1,700ft. incline, The generating 
plant will be of 900 h. p., and the hoist £00 h. p. The A. E. G. Elec. 
trical Company of South Africs, Limited, is supplying the electrical 
portion of this equipment, Messrs, Fraser and Chalmers, Limited, 
the mechanical parts of the hojst, and Messers. W. H. Allen, 
Son, and Oo., Limited, the steam plant. The several elec- 
trical undertakings in course of construction in the Oa 
Oolony and Natal continue to make steady progress, and add 
considerably to the budget of oversea orders being duly given 
out, while some new schemes have also been launched which 
will eventually afford their measure cf business. At Port 
Elizabeth the tender of Messrs, Wille and Davey, for the erection of 
the generating station, has been accepted, and will involve the placing 
of orders for ironwork and bnilders’ material. The Oorporation of 
Oape Town have taken in hand the work of replacing many of the over- 
head lines by underground feeder cables, and with a large increase in 
the demand for light in the district near the Opera House, and for the 
service of the new Oity Hall, have been under the necessity of indenting 
for farther electrical material, a portion of which has been placed with 
Messrs. Ingram and Kemp, Limited. No time has been lost by the 
King William’s Town Town Oouncil in enlarging its newly-acquired 
electric installation to meet the increased calle for light, and amon 
the new plant already contracted for is a 100-kw, alternator, plac 
with the Electrical Construction Company, Limited, an '' Economic ” 
boiler, supplied by Messrs, Davey, Paxman, and Co., Limitsd, and 
four 20-kw, transformers of Mess:8. Ferranti and Oo.’s make. Orders 
for 50 electric meters have also been given out, Among the new 
electric schemes for which material will shortly be called for is that of 
Beaconsfield, in Oape Oclony ; Greytown, iu Natel ; and Bloemfontein, 
the concession for which is in the hands of Messrs, Hubert Davies and 
Spain, Johannesburg.— South African World. 


Bermondsey.—At the Borough Council on Tuesday a long debate 
arose over a report from the Electric Lighting Committee respecting 
. breakdowns which occurred on June 8 and June 10 in connection with 

the municipal electrio light. Mr. Doran, the electrical engineer, said 
the breakdowns were due to the dampness of the places where the 
service had been laid in the past. The cable could have been laid in 
another manner, The drop in the whole system only lasted whilst 
another machine was being got in. At the same meeting the Electric 
Lighting Committee reported that since May 5 the number of equiva- 
lent 8-c.p. lamps applied for for private lighting was 130, making s 
total of 56,498 8.0. p. lamps applied for to date, or, including public 
lighting, a grand total of 39,484, The number of customers up to 
date was 216, and 6,840 8-c.p. lamps had been applied for in excess 
of the capacity of the present plant. The committee also reported that 
it had considered a statement, marked private and confidential, out- 
lining the heads of the terms 5 which the promoters of the Adminis- 
trative County of London and District Power Bill were prepared to 
negotiate with the Borough Council with a view to the withdrawal 
by the Council of its opposition, and the supply by the company 
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to the Council of electrical energy. Having very oarefuliy oon- 
sidered the matter, the Oouncil ssid they were not prepared to 
recommend the Council to withdraw its opposition to the Bill. 
The Council endorsed the opinion of the committe. The committee 
also reportsd having received from the Board of Trade an intimation 
with reference to the London Electric Supply Oorporation’s application 
for an additional system for the supply of energy for the purp 338 of 
its 1889, 1900 (Metropolitan), and 1897 (Westminste-) orders, the 
Board of Trade had after full consileratioa given its approval. The 
Electio Light Committee reminded the Oouucil thet in March last 
it had written askicg the Board of Trade before approving of the 
additional system to afford it an opportunity of appearing before them 
on the matter, as the additional s)s:em wonld enable the company to 
come into more d'ret competition with the Oouncil’s undertakiog, and 
also calling the Board's atter tion to the fact that thera was already 
another company in the borough besides the one mentioned, The 
chairman of the committee together with the town clerk and electrical 
engineer waited on the Board cf Trade regarding the matter. The 
Oouncil ssid they had directed that a reply be sant to the Board of 
Trade pfotestiog sgaintt the granting of the approval, especially as 
another company is now seeking powers to come int» the borough. 
This action the Osuncil approved. 

Norwich.—The report of the Electricity Oommittea for the year 
ended March 31 lest showa a gross profit of £16,573, as against 
£15 147 for the previous year, and eubjet to the charge for intrest 
on the loan debt and contributions to sinking fuad for the y«ar, there 
is a bslance of £5,433, as against £4 452 for lest year, whish, with 
the balance brought forward for the three months to March 31, 1905, 
makes an ascumulated total of £10,018 to be dealt with. The report 
states: The committee in cor sidering how this sum should be appro. 
priated have been met first of all with the necessity for writing off 
the balance of outlay on cet án emsll engines which were taken over 
when the underte king was purchased, but whicb, owing to the develop. 
met of the business, require to be replaced by engines of a larger 
type, not only on grounds of efficiency, but a's) of economy. The 
difference between the price at which there engines stood in the 
acounts of the company after allowing fcr depreciation already 
provided and their s lling yr'ce is £5,765, a sum which must be met 
out of the above balance of £10,018. The committee have also very 
carefully considered the necessity for setting aside a substantial 
depreciation fund which will serve to provide not only for the 
obsoletion of machinery. but also for depreciation. They therefore 
prop s» carrying £6,000 as a first contribution to this fund, which 
will leave the sum of £253. 11s. 4d. in the net revenue aooount to be 
carried forward to next year. The total amount 1 for sinking 
fund towards the extinguishmert of the lcan debt is now £6,466. 
This sum covers the requisite contributions to March 31, 1905, and is 
calculated on the terme of years allowed under the Norwich Oorpora- 
tion (Electricity, etc.) Act, 1902, for the repayment of the loan debt, 
The following is a comparison of the result! of the last two years 
working: Units sold, 1903 4, 1,819,708 ; 1804.5, 2,087,942 ; increase, 
278,234, Receipts, 1903 4, £28,733; 1904-5, £30,259; increase, SI, 526. 
Working expenses, 1903 4, £13,685; 1904 5, £13,684 ; inereat e, £99. 
Propoi t ion of expenses to receipte, 1903-4, 47 per cent.; 1901 5, 45 per 
cent. Remembering that your committee with the sanction of the Council 
in November last decided to reduce the charge for electric current 
from 5d. t» 44d. per unit to take «ffest as and from Jap. 1 last, the 
increase comparcs well with previous years, for if there had been no 
reduction the increase in the receipt: would have been about £2 300. 
This, it is satisfactory to note, has been obtained with additional 
expenci ure of only £99. The econcmy that has been effected has 
been principslly in the coal consump:ion, but it is also due partly to 
tie changs of pressure completed during the past year, which has very 
much reduced the lors in the maine, and also to the fact that we are 
able to make much more use of our large engines. The other expenses 
have not incress:d in the same proportion as the output, and sre not 
likely to do so in the fature. It is interesting to note that although 
the increase in output has been maintained the capital expenditure h:s 
not been so high as ia previots years. At the end cf 1902 the total 
amount expended by the Corporation on the undertaking inoludiog the 
purcht ss was £240 558, and durir g that year 1,481,000 unit: were sold; 
that is t» say, £162 had been spent for each 1,000 units sold. Since the 
end of 1998 £21,296 more Las been spent, but the output per ann um 
has been increased from 1,481,000 to 2,093, 00) units, or by 617,000 
units. The expenditure for this inoreate ie, therefore, only £35 per 
1, C00 units, and this will probably be about the cost for future develop- 
ment, The progress in new connectior s has been practically the same 
as previously, 275 having been added as compared with 279 the year 
before. The total number of coneumers now is 3,283, with lam] s 
equivalent to 102,000 8 c. p., and 250 motors, with an aggregate of 
1. 105 h. p. A special feature of the yeir has been the introduction cf 
a system for the maintenance of lamps on consumers’ premises. It 
was found that a great many people were nct getting satisfactory 
results simply because the lamps were not renewed as often as they 
should be, and your committee, realising that their obligations did 
not end wi:h the supply of current, but that every endeavour 
should be made to give the best possible results that could be 
obtained, decided to offer to keep any consumer's lamps in 
good order for such an amount ss was estimated to be 
sufficient to cover the cost. This has met with great success, and 
duriog the year some 300 consumers have a:cep ed the offer. When 
the benefits sre mere fally realised, there ie little doubt but that the 
department will ba asked to attend to the great majority of the oon- 
sumers lamps. Asa recent instance of the growing appreciation of 
this, it may be mentioned that oae of the most important local com. 
panies, after fully considering the whole question, have decided to 
take current from the Corporation for workiog some new machinery 
they are putting down to the extent of 120 h. p., rather than put down 
their own plant. Other large firms are considering the working of 
their machinery by electric motors, and your committee hope to bs 
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able t» report some substantial sdditions in this direction during the 


present year, Id conclusion, they wish to impress upon the citizens 
that the prospect of farther reductions and of fature benefita depend 
on the way in which the business increases. They consider that there 
are great possibilities of farther development with reduced cost of pro- 
dustion, but these results cannot be obtained without a considerable 
inorease in the output." The report came before the Council this week, 
and consideration was deferred. 


PROVISIONAL PATENTS, 1905. 


JUNE 10. 


12150. Improvements in apparatus for compressing or setting 
the bonds of electric railways and tramways, and for 


other analogous purposes, John Shaw, 18, St. Ann- 


street, Manchester. 


12170, Improvements in electrical cables. Henry Edmunds and 
Philip Dawson, 47, Lincoln’s-inn-fields, London. 

12171, Improvements in and connected with electrical cables 
or conductors. Henry E imunds and Philip Dawson, 47, 
Linooln’s-inn-fields, London. 

12188, Improvements in aro lamps. 
322, High Holborn, London. 


12193, Improvements in and relating to means for starting 
and controlling alternating-current motors. William 
Edward Evars, 27, Ohancery-lane, London. (The Allgemeine 
Elektricitäts-Ges., Germany.) 

19202, Improvements in electric bells. Shanker Absji Bhieey, 
88, Ohancery-lane, London. 

JUNE 13. 

12205. Means for joining up two or more eleotrico cirouit 
wires or line conductors. V.rity's, Limited, and William 
George Pipkin, 11,  Bur.ington chambers, New-street, 
Birmingham. (Complete specification.) 

12212. Improvements in trolley fittings for use in connection 
with overhead electric traction systems. Frank 
Wcodhesd, 24, Templs-row, Bitmiogbam. 

12318, A pricker or bit for porforating cleotric casings ready 
for insertion of screws. John Dugdill, 305, Oldham- 
road, Feilsworth, Manchester 

12291. Improvements in or relating to electrolytic apparatus. 
G«orge Grant Hepbuin, 4, St. Ann's square, Manchester. 

129341. A swivelling mercury contact for use on electric 
tramoars and the like, William Glennon, 22, Hulme- 
street, Elton, Bury, Lanes. 

12849. Au improved process for depositing metals from 
solutions with a specially-constructed brush by 
electricity without the aid of baths. George William 
Hart pp &mpeon and Percy May, St. Amant, Park Fields, 
Putney, London. 

12253, Improved electric accumulator plates for the storage 
of electricity. Frederic Thomas Kelley, 8, Elders- street, 
Scarborough, Yorks, 

12263. Electrolytic sbip-bottom cleaner. 
Frezier, 7, Stsp'e inn, Holborn, 
specification. ) 

12284. Improvements in and relating to electric tremblers. 
Jcaa Baptiste Minogga and Léon Emile Mére, 7, South- 
smpten-buildings, Ohancery-lsne, London. (Date applied 
for under Patents Act, 1901, June 19, 1904, being date of 
application in France.) (Complete specification. ) 

12291, Process for the electrolytic production of lustrous 
metallic coatings upon metals. Alexander Ola sen, 
Birkbeck Bank- ohambeis. Soꝭ thampton- buildings, Chancery- 
lane, London. (Complete specification.) 

19294. Improved trolley pole for conducting electric current to 
vehioles, John Lindssy and Robert Lindssy, 55, Oharcery- 
lane, London. 

12296. Improvements in devices for magnetically increasing 
the adhesion between truck wheels and the rails 
upon which they roll. Robert Oharles Lowy, 1, Queen 
Viotoria- tet, London. (Complete specification.) 

12307, Improvements in time-Jimit devices for electric switches 
or oircuit breakers. The British Thomson-Honston 
Oompany, Limited, EJmund Basil Wedmore, snd James 
Whitcher, 85, Oannon-street, London, 

12315, Improvements in galvanic batteries. Benjimin Jacob 
Blameus zr, Elsie Corine Bla meuser, Nicolas Kribs, and 
Willam Jes ph Be urle, 42, Chancery lane, London. 
(Complete specification. ) 

JUNE 14, 


19341. Improvements in sanitary attachments for telephones. 
Isaac Michael Slocum, E5, Chanctry-lane, London. (Date 
applied for uuder Pot mts Act, 1901, June 22, 1904, being 
date of application in United States). (Complete specifi- 
cation. ) 

19867, Improvements in electrical oxzonisers. 
Sah'strom, 6, Lord-street, Liverpool. 


Richard Philip Myers, 


George Washington 
London. (Oomplete 


Carl Aco ph 


application in United States.) (Oomplete specification.) 


12382, Improvements in automatic selecting apparatus for 


use in telegraphy and telephony. Paul Arnheim, 322, 
High Holborn, London. 


(Date applied tor 
under Patents Act, 1901, June 21, 1904, being date of 


12368, Improvements in supports for electric overhead oon- 
ductors. Edger Douglas Machray, 18, Southampton- 
buildings, Obancery-lane, London. (Herbert John Machray, 
Constantinople.) 

12386. Improvements in alternating - current — gonerators. 
Giovanni Battista Marzi, 7, Southsmpton-buildings, Ohan- 
cery-lane, London. (Date applied for under Patents Aot, 
1901, Jane 15, 1904, being date of application in Italy.) 
(Complete specification.) 

JUNE 15. 

12399. Magneto.electric dumb bell James Moores, St. 
Ha:tings-avenue, Chorlton.cum-Hardy, Manchester. 

12406. Improvements in and connected with telephone mouth- 
pieces. Rudolf Knoll 4, Oorporation-street, Manchester. 
(Complete specification.) 

12418, Improvements in or relating to the distribution of 
energy to commutator eleotrio motors from a three- 
phase alternating-current source, Ber j min Garver 
Lamme, Westinghouse Patent Bureau, Westingbouse 
Building, N«rfolk.street, Strand, London. (Date applied 

for under Patents Act, 1901, June 30, 1904, being date of 
application in Uaited States.) (Complete specification.) 

12420. Combined electric railway cab signal and automatic biock 
system. Joseph Whitman Buell, 601, McGill-building, 
908 to 914 G. Ste, N.W., Washington, D.C., United 
States. (Complete specification.) 

19494. Improvements in electric telegraphy. 
Fulham-plec:, Paddington, London. 
cation. ) 

12431. Improvements in or relating to electrical instruments. 
Michael Birt Field, 111, Hatton-garden, London. 

12432. Improvements in or relating to automatic cut-offs or 
interrupters for electric current. Domingo Cervera 
Caivzues, 111, Hatton-garden, London. (D. t) applied for 
under Patents Act, 1901, June 30, 1904, being date of appli- 
cation in Spain.) (Complete specification.) 

12454, Improvements in the electro-deposition of copper and 
other metals. Sheraid Osborn Oowper.Coles, 4, South - 
street, Finsbury, London. 

12455. Improvements in removing metallic cylinders from 
mandrels on which they are  electro-depoeitod. 
me Osborn Oowper-Ooles, 4, South-street, Finabary, 
London. 


Lesmo, 


Isidor Kitsee, 18, 
(Complete specifi- 


JuNE 16. 


12473. An improved junction box for electric cables. 
Bert am Reader, 62, Belmont-rcai, Beokeuhsm. 

12485. Improvements in magnetic compasses and the like 
Walter Taylor St. Aubin, 1, Laogham-chambe:s, All Soule’- 
place, London. 

12496. Helix spark plug for the electric ignition of motors. 
Emile Evrard, Birkteck Bank-chambers, Holborn, L ndor. 
(Dite applied for under Patents Act, 1901, March 6, 1905, 
being date of application in Belgium.) (Complete specit- 
cation. ) 

12507. Imprevements in and relating to prepayment 
mechanism for electric meters. The British Thomson- 
Houston Oompany, Limited. Wiliam John Lloyd, and 
Kenreth Francis Kingwell, 85, Oannon-strcet, London. 

19536, Improvements relating to electric incandescent cand!lo 
fittings. Frederick Roberts Pope, 322, High Helborn, 
London. 

19543. Universal telephone call.  Mi:deleine Fouques, 40, Ohan- 
cery-lane, London. (Oomplete specifi sation.) 

JUNE i7. 

12546. Improvements in apparatus for use with Nernst lamps 
and the line. Robert Wiliam Paul, Newton-avenue 
Werke, New Southgate, Loadon. 

12559, Improvements in the construction ef electrical resist- 
anoes. Geo ge Keith Buller E'phinstone, Century Worke, 
Lewisham, London. 

12586. Improvements in or relating to electric telegraphy 
E mund Raymond - Barker, 111, Hatton-girden, London. 

12590. Improvements in electrical igniters for explosion 
motors. Karl Mann, £5, Ohancery-lane, London. (Dats 
applied for under Pet u ts Aot, 1901, July 11, 1904, being 
dst» of applies t'on in Germany.) (Complete specification.) 

12591. Improvements in electrical aecumulators. Guglielmo 
Marconi, 24, Southam pton-buildings, Ob ancery-lane, Lor don. 

12593. Improvements in magnetically - operated switcher, 
George Hen y Hill 83, Oannon-et ect, London. Date 
applied for under Patents Aot, 1901, June 18, 1904, being 
date of application in United States.) (Complete spesifi- 
cation.) 

12594. Improvements in electric railway systems. The 
British Thomson-Houston Oompiny, Limitej, 85, Cannon- 
street, London. (The General Electric Company, United 
Stit s.) (Oomplete specification.) 

12595. Improvements in and relating to vapour electric 
apparatus or devices, Sir Oliver Joseph Lodge, 
Alexander Muirhead, and Edward Ernes) Robinson, 323, 
High Holbo:n, London. 

12598, Improvements in and relating to incandescent electric 
lamps, Stephen Horvath and the ‘ Utility” Company, 
Limited, 57, Chanoery-lsne, London. 


Thomas 
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COMPLETE SPECIFICATIONS ACCEPTED. 


19949, 


13016. 


13017. 


13278. 


16408. 


16664, 


17478. 
17602. 
17621, 
17738. 
17764. 
209788. 


22100, 


618, 


1065. 
1912. 
2628. 


4168, 
7405. 
8613, 


11360, 


. Single-phase alternate-current motors. 


To be published July 6, 
1904, 
Electric apparatus applicable for exercising and 
therapoutic purposs. Barks. (Rohlfs, partly.) 
Methed of and apparatus for obtaining a constant 
potential current from a variable-speed dynamo. 
Loppé and Compagnie Géné-ale d’Elect-icité de Oreil. 
9055 applied for under International Convention, Nov. 10, 
Method of and apparatus for obtaining a constant 
potential current from a variable-speed dynamo. 
Lopé and Compagnie Géré-sle d'E'ectricité de Creil. 
ij for under International Convention, Feb. 20, 
1 


Manufacture of filaments for incandescing electric 
aro lamps. Crawford. 

Eleotric transformers, reactances, 
Brits: Thomson-Hotston Company, Limited. 
Electric Company.) 


and the like. 
(General 


. Meaus for aupplying or cutting off current in connec- 


tion with singlo or polyphase alternating - current 
electric motors. Union Electricitäts Ges. (Dete applied 
for under International Oonvention, June 30, 1903.) 

R gulation of electric motors. Johnson-Lundell Electric 
Traction Company, Limited. (Lang.) 

Electric motors. Latour. (Date applied for under Intr- 
national Oonvention, June 19, 1903 ) 


'Movable overhead frogs or switohes for electric rail- 


ways and tramways. Merz and Redman. 

Crompton and 
Oo., Lim tid, and Golds shmidt. 

Instruments for determining the drep of potential 
in eleotiio transmission systems, Allgemeine Elec- 
tricitiite-Gcs (Date applied for under International Oon- 
vention, Jnly 14, 1903.) 

Electric ciroait controllers, especially applicable in 
connection v.th the governing of elastic fluid 
turbines. British Thomson.Houston Company, Limited, 
Warwick Machirciy Company, L' mited, and Samuelson. 

Starting resistarco3 for electrico motors. British 
Thoms»n.Houston Ocmpany, Limited. (General Eleotric 
Company.) 

Electric light fittings, 

Printing telegraphs. White, 

Electric aro lamps. Verity, Limited, and Worsley. 

Telephone switchboards, Parsons. 

Meaus of regulating electric circuits, Hill, 

Winding for monophase or polyphase alternating- 
current electric machines. E'ektricitäts Akt.-Ges, vorm. 
W. Lahmeyer und Co. (Date applied for under International 
Convention, Nov. 12, 1903.) 

Certain parts of electrical circuit breakers and auto- 
matic switches. Electric and O. d ance Axcessories Com- 
pany, Limited, and Hal). 

Dynamo-electric generators. Allgemeine Elektricitats- 
Ges, (Date applied for under International Oouvention, 
Dec. 3, 1903.) 


Marsden. 


1905. 

Method ef controlling the feeding mechanism of electric 
arc lamps of the open and enclosed types, Fry. 

Incandescent electric light bulbs, Bury. 

Electric railway system. Kinsman. 

Electric ignition arrangements for explosion motors, 
Schoeller. 

Telephone transmitters,  B:nes, 

Contact devices for electrio switohes.  Elkktricitits Akt.- 
Ges. vorm, W. Lahmeyer und Co. (Date applied for under 
International Convention, May 9, 1904.) 

Apparatus for electrical drying of insulation of electrico 
cables, Nisbett. 

Manufacture of copper sulphide for thermo-cloctric 
couples. Cie. Thermo-Electrique (Systéme Hermi:c) Soo. 
Anon. (Date applied for under Interaational Oonv.ation, 
April 27, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Ec m Last price 
Commercial and Industria].— £ £ 
Alliance Eleccrical Co., 6 eo cent, Cum. Pref., N v 1770,J00 l cas i 
Aron Electricity Meter Pref. Shares, 1 e009 1 . 7/16-17/32 
British Insulated and rey Cable Cables, Or Ord., 1-100,000 .... 5 = 546 
—— per cent, Cum. Pref., 1-100,000 ................ 8 a 854 
——— 44 per cent. Mortgage ‘Debentures .............. = 105-106 
British Thomson-Houston Co., 44 per cent. 1st, Mort. Deb. 
JJ ⁰•⁰»m xv ĩͤ . ĩ a =~ 100-102 
ouse Elec. and Manut.. 6 per cent. Pref., 
275,001-575, t. 1 eec es 2 ee ce 02 68 as 88 E 21-22 
——— 4 per cen Mortgage Debenture Stock ........ e pan 83-91 
Brush Ei eering, Ordinary, Nos, 1-106,731 .. 3 3 
„„ FCC d 
3 dud Debenture Stock 100 . 79-82 


Name. 


£ 
Oallender's Cable, Debentures leeren rro 
5 per cent, Pret. —— À 6 
om por cen 3 J v 
—5 Swan United, " A ö m 
Swan ** A" Shares ———— cs ee 
'" A" Shares, OI-O17, 19 6 
— — 5 per cent, Debentures ere 3 es es cs m 100 
— — 4 per cent. Deb. Btock, Red. eecaaeser a me 9-9 99 mo mo 
Blecteic : ted, Nos. 1 to 112,100 ........ 32 
— 7 per cent, Cumulative $9 68 Q6 OS GO BS HO OS 9.9 OE 


pany (It 
4 cent. 1st 
W. T. ^ par oent Tab More De 5 8 

per cent. % ˙ 8 
— 100 
10 
00 


e@eeeeec 9€ 9 0 „„ 9 8088 9 0 9.0 9.0 


per cent. Debentures 
India Rubber, Gutta Percha, and Telegraph Work 
4 per ' cent, Debentures........ 
Parker, Thos., Limited, , Ordinary -. e U 
Telegraph Construction and tenance........0.— 12 


Eleetrie Lighting and Supply.— 


eeaeceeeonveaeese ^9 @ OD 


Bournemouth and Poole, Ordin e RU 
——— 44 per cent, Cum. Pref., 501-15,000 ........ aa 10 
6 per cent. Cum. Second Pref., 15, oo 500 .... 10 

er cent. Debenture Stock. Red. .......... ~ 100 

Bromley nt) Electric t and Power Co. .......... 5 
i rat nture Stock, Red. 100 

rompen and Ordinary......... Puestos ke. D 
is pet pear se mendi J 8 
. 01 8 09 „ , Ordinary, Nos. 1-60,000 — iu = 3 
Cambridge Electric Supp Company, La, ; £10 Ord. . 8 
Oentral Electric Supply ad 5,60 Yo Guar Deb. Stock 100 
OE dj per oe Strand, 70,0 d, 70, e eee e esso ^ 

r cent, Cum. Preee ii. 

—— d iy Undertaking, 4 p.o. Cu Pref., 1-40,000 8 


— per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea Hibotrlolty 8u 6 


eeenuveee oo age eGaeeose ese es eevee eee ae 


— Ay cent, turos br — 100 
Olty of Lon on, % % % „% „% „% „% „% „%.. „%% 6 %%% % „%% % %%% % %%% „ „ eee „P 10 
— Ó per cen cent. Cumulative Pref.. 566 6 % %%% „% „„ „% 00 „ „ eee Os 10 
5 per cent. Debenture Stock — 100 
per cent. 2nd Deb. Stk. Prov. Gorta. (ali v .. 100 
Donner of London Electrio Supply, Ordinary ..........—. 10 
t. Cum. Prell... 
e Certa. All pd. Rd. 100 
per cent. 2nd Debentures Prov. Certs......... 100 
Bdmundsons' de gen Corporation, ne 1-50,000.. 6 
—— per cent, Cum . Pref. . eesececececs es 2 6 
eit ene cent, First Mort. Deb.. ———— i 
Electric Tractn. Oo, of Aust., Ld.,6 c. Om. Pf., 1-30,000 6 
Folkeston ne Bloc Dodenture 8t Ord. Nos. i- ib. 000. — E 
0 6 0 y O8. 4- 5 * 9 ce ae 
8 ity, tet Deb, dock, tock, Red.... 28002888 88 Oe me $51 
Havana ec c Limi * 265625252526 IYE „ „ 
Hove Electri ted, Ord., 1-13,000 e 


5 

Isle of Wight s Lighting, Limited, Id., 44 p.c. Db. Stk. Red. 100 

Kalgoorlie Electric PISO. and Ligh ; Limited, 6 per i 

tabridge Elec. Lt., Ltd., Ord..1-21,000 8 

tabridge and Notting Hil! 4 per 

Kidderminster and Dist. Elec. . Lich iting and Traction, Pret, 
London Electrio, Ordin 


*09€90€«€9€0606060.000900009000€0€9$220490€9€0 es ow 


— 5 pu s 


idera! Moo, 001- 
per cent. t Mortgage Debenture Btock .. 


per 
dac meo DUM 


rie rei Red. S. 
ectric Power Dis. pc "lat Mort. Deb.. 
Newcastle-upon-Tyne Etectelo Su Supp Ordinary 

— ce 


@eees ae e» 


c Lighting EAT T 
per cent .First Mort. Debs Nos. os. 1-500 (Reg.) — Sé 
ectric, Ordinary, 1-96 ana LI 14, 310. . as e 
——— | cent, Debenture Stock *94«9e9*909009029090002200 100 
Royal El cal Oom of Montreal 4%) per cent. First 
Shares bentures .. 2.20, ese cece ee eor 
Smithfield Markets Electric Supply, Lid., Ord., 1-12,000.. 
dci m 
South London, Ordinary ..............- eee e ee erro no 
South Metropolitan Electric Light and Power Co., Ord... 
7 per cent. Cum. Pref. 


die ec eexecemr eda 
di. LL eee 101.50, 0800 


Urban en Ré 


— 5 mulably ve five m t QUU 


Ww =e we me vo mp ap an a» on 


——— 6 per cent, Cum, Fei. , 110,101-138,261— = = = = 


Eleetrie Tramways.— 
Anglo- VV en 6 


rade e $6; D cont, Debenture Stock, 1 
Auckland Elec. p lst Mor Deb. Stk., Red. 100 
Barcelona Tramways Limited e 
5 per cent. Cam. Pref. 8 etis 1- 10, 000 


— — 5 per cent. De TPS 
— 45 4 per cent. Red. Deb Deb. Stock .... 
Ra-h Elec. Tramways., Ld, Pref. Ord. Shs., 75 001-150,606.. 1 
— 5 per cent. Cum. Pref. Shares, 1-59, 394 
Belfast rest Tramwa. '8, Ocd., l- 26,600 6 % % %% „% 06 „ „„ 6 „ „6 „ 6 „ 6 0„ 
Blackpool and Floet wou 4 AcaMroad ....... eo 
Brlabane Tranway Invsst., Lim. 
—— 5 per cent. Uam. Pref., 1 75,000....-... 8 
—— 4, per cent. Deb. Stk. „Red., Prov. Certa. au på. 100 
British ( Columbia Electric Rallway Oo., Ord. Def. ... 
— Ord Prei... . 
— — per cent. Cum. Perpetual Pref. Stock ...... 
— C 44 per cent. Ist Mt. Doua., Nos. 1-6,290, 0 Sb each 40 
——— 44 per cent, Vancouv.r Power Deb, . 100 
Beltish isish Miectric Traction vel 1-500,000 & 60, 001.80, 000 10 
— Ô per cent. Om. P., 30 as 08 2 (m0 (D as GD 
—— 6 per cent. Perpetual Debenture Stock =... 10 
«am 44 per cent. 2 Deb. 8 *4 00 be «4 bó tb Oe Oo TR 


F£,»99439005)115:22409)01101799540434:52,9001)121!712*5101101 


—— i 


tte e : tita 


è 


5 51 


124-128 
104-106 
9 
12j 12 
105. 
115-116 
53-64 
107-1 


1 9/32-1 1 
105 C "xm 


133-14 
870 3 
100 


$00 
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CEDE LM cae CERAM MEN ox a ̃ ——x—ß—ß EEE APNE Ns REE jcpð5—7«ðC ee 1 


paid, 55 0 g 
8 
Oldham, Ashton, and Hyde Tramway Ordinary = === 10 12 
Bueaos Ayres sad Belgrano Tiams G — S53 '6 per cent Cae Pref... neces =o ee es 10 "m 23-95 
4, 6 per-cenc. Om. Ft., 1-00,000 b 53-54 Perth Riec. Tramways (W. A.) ö per cent. 1 Mrb. Deb. 8k 100 — 105-1T8 
B“ 6 pər oa. Om. Pf., 1.87. 60 ~ == G 54-64 Potteries Electrico Traction, Ordinary 30, 001-40, O00 1 10 — 82 9 
Prov. Oert., all pad. . . . 100 = 103-106 4j per cent. Debenture Stock 222 100 . 101104 
Buenos Ayres Electris Trams., Ld., 5 P Deb. Stk., Red. 100 — — 93101 South Lancashire Electric Traction and Power Company 
Culcutta Tramways, Limited, 1-102, 26888 B5 ..83/16-8 7/16 —— £250,000 Ordinary a a ne 2 1 1 
44 per cent. lst Deb. Stock, Red, 6 %%% „„ „ „„ „„ „„ „„ 100 ‘ss 107-109 — 8101.1 2 6 por conb. Preference = 1 1 
U pe Micctric Tram waye Nos. 1-480,000 ............—— 1 11-13 — £597,170 44 percent, Debenture Stock . 100 f.. 100 pe. 
ol r per cont, lat Mortgage Deb, . 8, 000 (iel 7. — 100 7 9.102 
— ar cen e. 8 or age 6 n T * $ oo me ae “ly - 
Q lomoo diectrio Tramways and Lighting, bpercent. 1 : o Electric Rallway S. 0 
M »etgage DebentureStock, Red. 100 102-104 Oentral London, Ordinary = = - 100 = 91-35 
Oek Slectric Tramways and Lighting Go. Ordinary 10 95-10 4 percent. Pref, = = = = = = = =~ =» =o ~ ~ — c = 100 = 101-105 
— - 4 percent. Debentures .... ne.. ne . . = a 100 — 101-108 ——— ., Deb, Stoch (Prov. Script Certa., fully pata). 19 - BA" 
D 154a Calbed Tram ways (1896), Ord., Nos, 1-50, 000 10 ~ 184 144 Oity and South London, Consoli Ordinary = æ = = =- 3 
——= \ gar cent. Prof., Nos, within 1-60, O00 . 10 . lo-10 —— 4 per cent, Debenture Stock a» = = = = ~ — = = im ^ isp igs 
— i} ost cent, Mort. Debs., 1-3,000, Red.. 100 . 94-97 —— per cent, Pref, Stock’91..—....---—— 100 - 118-181 
) per cent. Oum. Pref. €———————— as aw Al] 14-144 — 22 5 rr) JT dy = 10 
Mi Der cent, Deb Stock —..........o -m 100 T 108-11 1 7J7)7FCFFFFF 1. ir ae 
Isls ot Casae ectric Tramwaysand Lighting, 5 " . =. ce Se so as do bi fio dep ae mo ar ege = 3 
sta. Peet, Nos, 80,001-60,000 . D pero. 21.34 4 per cent. Mortgage Debentures, Red., 1-1,700., — — 658.101 
— - 4 per cent. Debenture Stock ............-..... 100 = -90 Underground visus cise ge pe of London, 6 per cent. gio 
K tl:e nlasbor and District Lighting and Traction, Pref. 5 — 3.83 Se ee T “Bo ae 
LI por cent. let Mo, Db. Stock, Bed. ee 4% „ „% „6% „„ ꝛ 100 = 100-1 T l h 
a e de ens Dame d ei , suena Taupae Prai 
otropolitan Elec. Lrams.,  »Defd., 1,000, 1. 0 1 . i nal Telephone, Preferred .. = = =. = = ww www 100 1114-112 
— 5 Der cent. Cum. Pref. ,500,001-1,000,000 eee. 000o 1 e 1-1 (jte ee 3 Stock 9.0 e.» „ 0 (nO GD GP GS @ ap ee ae ao CU 1 an ity ee 
——— 44 percent, Deb. Stock, Red. .... ............. 100 . . 106-108 6 per cent. Cum. First Fre 10 — 13-44 
Milwaukee Electric Rail and Light, 5 percent. 30-yr. Cons. ——= § per cent. Oum. Second Frei. 10 ~ 114-124 
Mort. Bonds, 1926. 1-5, 300 and 7,001-8.000............ : . 106-110 b per cont. Nou. Cum, Third Pre... 6 . 54-68 
Montreal Street Rail., Sterling d per cent. (Mort.) Deb. , — 34 per cent, Deb. Stock, Reeg. 100 . 1004-1024 
9 3 -600 11!!! ͤ SACO ye rare UNE . 101-104 — 4 per cent. Deb. Btock, Red. a» m as on «a» a "5 "CO Rm 100 - 105-1 
—— — Sterling 44 per cent. Deb., 1922, 601-2,000........ 105-105 4 per cent. Prov. Cert, ............ eene eo — 2 105- 
N ew Genija! Traction, 6 per cent. Cum. Pref., 1-10, O00 and 1 Oriental Telephoneand Hleotrio Company =~ — = ==- J} . lili 
077A, 000 UP — tli —-— per cent. Cum. Prell. 1 2. 118-1 3/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Miles of | | 
Traffic Returns for | Increase or Accounts for past year, | 
week | decrease. ee | i | — 
| | | Ourrent | Total | Passengers | Oar miles as- ar eo e. 
* 1905. | 1904. | Week, | year. 1904, | 1905, | Ending (receipts carried. run. enger mile, track. 
| Raza ANC eS ae | £ | Er d. £ d. 
Aberdeen Corporation June 17 | 1,560 1501 | 4+- 58| —  130à| 1914 194 May 31 37,931 | 9,099,715 | 794,641 |0938 |1302| 1,970 6°14 
Ayr Corporation s 10 3889 | 337 ＋ 2 — 8 8 » 150 14,160 | 3,201,586 336,049 (1°03 10˙11 1,770 | 60 
Barking Corporation.......... — 4 ce » Š - 133 — — NET — — — — — — 
Birkennead Corporation „ 18| 1,212 17,4 85 — 244 | 23°53) 233 March 31) 56,073 | 11,527,932 1,549,701 |1:158,| 9°98) 2,3855 61 
Birmingham Corporation CEN UAE i 288 | + 115 — | — — — aae * A — e Son 
Birmingham Tramways Co. — | — — — — 64 64 | — r a — = — — — 
Blackburn Corporation „ 11 1,336 | 1,016 | + 29 53) | 24 23 „ 25 43,574 7,742,692 951,484 — 10 84 — 453 
gbackpool Corporation » 19| 2,122 195 | 41,329 | — 28) 171 | 174 „ 31/211,168 6,169,121 | 784,443 1 10:8 — — 
Bláckpool-Fleetwood Trams. a i 4,942 559 | + 953; — 589 164 164 Dec. 31 32,021 2,258,984 | 600,757 | 33 12:75| 2,001 705 
Bolton Corporation .......... „ 18) 2,552 | 1849 | + £05 5 38 38 | March31| 94,161 | 19,895,496 | 2,188,030 |114 |10'32| 5,766 | 589 
Bournemouth Corporation....| „ 14 1,805 | 1,019 | 4- 787 — 103115, 104 — | — sr | rJ — — - n 
Bradford Corporation ........ „ 10 4,55) | 4,736 | — 246 — 77 41 — cone - — — — — — 
Brighton Corporation ........ * 18| 1,442 93) | + E07| + 891A 9 74 "E. — 10,432,508 1,031,928 1°00 | 10°10 — — 
Bristol Tramways Company ..| „ 15, 5.468 5,196 41, 322 — 514 | 914 | Dec. 519 255,150 | 44,591,459 | 6,035,528 yae — — A 
Burnley Corporation ........ | » 17 12286 | 1,980 | + 20) d 1050 10 ma ^4 m ux EA — - — — 
Burton Corporation D 402 | 555 ＋ 47 — 231 84 | — March 317) 11,574 2,566,134 282,378 | 1°08 | 9°84; 1,570 | 757 
Oardiff Corporation ..........| „ 17 2,712 | 2,090 ＋ 622| — 173 — — — nk — = — | — — — 
Carlisle Tramways Company.. ,, 17 240 203 ＋ 57 — 576 — — Dec. 519 9,987 2,805,277 334,393 — 747 — — 
Central London Rallway » 17| 6,416 | 6532 — 115 + 1.81140 6 6 „ 31,362,471 | 44,953,988 | 1,292,674a | 1°87 | 64°87 | 58,229 | 55:60 
Jity & South London Railway; „ 18| 2,587 | 2,521 — 131 — 3,5514 64 68 „ 91/165,003a| 19,069,319a — — — | = — 
Colchester Corporation ......| ,, 14 | sal — — — 7 = on Fi 5n 2 | = = xx 
Cork E. T. and L. Company. „ 15 601 381 | + 112 4+ 528 | — — „ 319 26,657 | 6,555,825 319,676 100 | 695) — 59 
Darwen Corporation.......... „ 10 267 231 + 36) + 115 | 7°23) 7:23|March31g| 12,341 | 2,360,735 254,279 |1:25 |11:65| 1,707 | 9-36 
Dover Corporation ..........|May 15 188 185 T 5 — 45 44 „ 31 11,255 | 2,871,332 280,901 |094 | 963| 2,505 | — 
Dublin & Lucan Electric Ry... June 16 185 le9 | -- 61 + 2 7 63 Dec. 319 6,231 | 588,905 | 107,164 |388 |14-09| 952 | 739 
Dublin U, T., electric cars....| 4,859 | 4,167 | + 692 47 : à 
Dablin 8. District, Electric ..| „, 15| 1.662 | 1,000 | + 652 | = 46 » 51g 154,628 = | 5,429,356 | — | — — — 4 
Duadee City Tramways ...... udi ee 35: | - 22 22 May 15 35,874 | 9,084,522 | 752,814 |0:93 |11:276| 1,680 | — 
Eas5 Ham Corporation ...... „ 17 1,072 174 |+ 2 + 620 1077 1075 March 31 34,312 | 12,950,269 807,002 65 |10:2 - — 
Glasgow Corporation ........ „ 17 16,252 | 14,650 | 41,602, — 2434 145 123 May 319 656,572 | 177,179,549 14,008,750 | 0°88 |11:25 5,89 b| 7-40@ 
Gloucester Corporation ...... s 502 -- — — 5) 3 — = — — Aia oe = ni 
Halifax Oorporation.......... „ 14 2,576 | 1,1395 41,035 + 844 33 501 | March31| 68,283 | 16,322,054 | 1,387,885 | 1:00 | 11°79! 2,069 | 8-77 
Huddersfield Corporation ....| ,. 17 1,871 | 1,512 + 559 + 751 55 | 35 „„ SL) 65,545 | 11,899,287 | 1,632,000 |1'2 9'51| 1,873 — 
Hull Corporation, E. 8 „ 17 2,462 | 2,167 | + 235 - 25 19 » 51 87,707 | 21,065,999 | 2,218,696 100 | 9°49 6,004 50 
Ilford Corporation — | — — — 104 — — "e = =e — — — * 
Ilkeston Corporation * x 176 15) |-- 37 — — = = c! — — | = =* s — 
Kirkcaldy Corporation re WA alo 221 — 5 — — = — zat TI e" — D a — 2 3 
Leeds Corporation........... „„ 17 7,710 | 5,798 1,912 - 89 814 „ 99,280,562 | 60,739,234 | 6,215,799 | 1°10 |10:94| 3,407 — 
Leicester Corporation ' oj tem — — 74 = — zt — ah wee aie A im 
Liverpool Corporation........ „ 10 10699 10,917 — 108 „ 105 105 Dec. 519 551,484 113,057,234 |11,734,838 | 1°11 | 10°73| 5,160 | 6-98 
Liverpool Overhead Rafiway... . 18, 1819 | 1,95 |+ 24 - 1,0013 6/57 — June 30 79,252 | 10,466,726 |  986,185a | 1°82 |19'30a| 5,110 | — 8 
London County Council.. „, 10, 15,282 | 12,305 | +1,079 — 464 40 cn ndis: — € ied am — x 
Lowestoft Corporation = ES. = = = — — — — a — — — — ds 
Maidstone Corporation ...... „ 15 186 — - — 2 — = — Fa — See ež — x 
Manchester Corporation » 17| 15,701 | 12,615 | 4 5,791 — 1814 — — — = = — — | = an 
pees Corporation .......... „ 17 153 126 | + 52) + 126 2 — March 31 5,200 1,420,759 171,132 | 8:8 647| — 
ewcastle-on-Tyne Corptn...| „ 17 4252 | 5,80) | + 447 — 45 384 „ 25 185,027 | 39,715,120 | 4,059,807 | 1*1 | 1004! 4,1115 
Newport (Mon.) Corporation.. — — — — — 15 e a 2 = — = s edi n 
@ldham Corporation : „ 18| 10998 1083 | + 503 — 2 38414 — = E = m. EA à * s 
Portsmouth Corporation...... „ 17| 2655 | 1,200 |+ 691 — 235 29 29 „ $1 91,448 | 18,204,426 | 1,828,195 | 1°16 | 12:39 = 
Reading Corporation ...... 1 49 797 - — A =. | » ad Y | e: ie bs = 
ee Carporstion ee ma VA iub ha ass — 44 43 51g 5.416 925,281 | 127,456 |138 | 1027| — 7658 
therham Corporation.. » 19 00 102 (2 - — — T 1 22,968 4,914,479 1 8 ; 
Salford Corporation ..........| „ 19 5,746 5,994 41,752 + 2,559 = - o> SB 9" 47 | 085,840 l 98 9610 2,247 508 
Scarborough Tramways Co....| » 17 828 s e — 18 "s ze. | = = d * = — 
sheffield Corporation ........ „ £0| 5,57 | 4,704 | + 855 + 1,525 341 — „ 25% 216,309 | 56,812,049 | 4,926,085 | 0-904 10˙428 7,510 | 7-9 
Southampton Corporatlon....| ,, 14) 1,197 880 | 4- 217 — 574 | 11 11 » 51 35,874 9,084,522 752,814 | 0°946 11-456 3,760 | — 
Southend-on-Sea Corporation.. 14 918 AD | + 175| + 287 AT PER — — A pis a $: 2 5 
Stockport Corporation ...... » 15| 1,007 0:8 | + 389 + 255 114 — = ath aul] = = i = — M 
Bünderland Corporation...) 1 1,8/1 1514 | + 557 + 107 1951 | 18°48 „ 91, 62,506 | 14,848,958 | 1,433.463 | 101 | 10°46 — 5:08 
Swindon Corporation s 14 213 A — =- 311 — € = S m Eon, ec ^ * 
Wallasey U. P. O. — m = = 171.848 18 | + 258 + 462 105 10˙5 „ 31) 35,863 | 6,564,493 | 757,688 |1-28 116 4.10 | 7 
Warrington Corporation. 1 | 526 sal + 5 + 90 7 — S = f — Es — al A t 
West Ham Corporation ...... 15, 1,921 1,108 | + 815 + 7,105 | 8:62 — = ES x PA T. an 
Wolverhampton Corporation.. , 13, 1,521 607 | + 713 — 144 = „ 319 20,878 | 4,263,066 | 417,535 2: 12006 = - 
* Includes maintenanoe of ent way and proportion of profite paid to the tramway companies for term of unexpired lease. a Train 
Pet mile of single track. e Include rail and tram. d including depre f Including one section of horse teacslon, 9 1905, A Hialf-yoar's Agaras, 
Only eight months—expenditure includes large special items incidental to starting new department, 
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NOTES. 

Electric Tramway and Railway Exhibition — 
The third international exhibition will be opened at the 
Agricultural Hall, London, on Monday, July 3, at noon, by 
the Earl of Derby, and will continue until the 14th. 


International Association of Municipal Elec. 
tricians.—The convention of the International Associa- 
tion of Municipal Electricians will be held at Erie, Pa., on 
Aug. 23, 24, and 25, in lieu of the date previously 
announced. All indications point to this convention being 
one of the most successful the association has ever held. 
The location of the city, by the way, is a happy one, and 
at the time of the year when the convention will be held 
the weather conditions are said to be exceptionally good. 
The list of papera so far announced includes a number of 
important subjects. The secretary is Mr. Frank P. Foster, 
Corning, N.Y. 

Belt Creep.—At the recent meeting at Scranton, Pa, 
of the American Society of Mechanical Engineers, Mr. 
W. B. Bird presented a paper, in which he described a 
number of experiments made on Ain. and 6in. single and 
double belts. The belts were ran without load, and the 
sum of the tensione was made twice the desired tension, 
which was taken as 50lb. and 80lb. per inch of width of 
single and double belt respectively, on the tight side. The 
corresponding figures for the slack side were 201b. and 
32lb. The average of 10 tests showed a percentage of 
creep for the various belts as follows: din. single, O 70; 
6in. single, 0 67 ; din. double, 0:67 ; Gin. double, 0:66. The 
author analyses the test and drawa the conclusion that for 
conditions which exist in good practice the creep should not 
exceed 1 per cent. 


The Administrative County of London Bill.— 
There is likely to ba a more or less exciting debate when 
this measure comes up for discussion in the House of 
Commons. The Standing Orders Committee have over- 
ruled the examiner’s decision that, on account of a techni- 
eality, the Bill had not complied with standing orders, 
publication in the Gazette of some formal alteration being 
deemed by him insufficient. Meantime the promoters 
feel rather sore over the action of the London County 
Council in addressing various London M. P.'s, asking them 
to vote for the rejection of the Bill on second reading, 
instead of its being referred to committee, so that a usually 
formal proceeding may bs transformed into a spirited one 
on the Bill being dealt with by the Commons, probably in 
the early part of next week. 


Electrocution —Au inquest was held the other day 
concerning the case of Mr. Alfred Edwin Grey, late an 
electrician of South Lambeth-road, London, the verdict 
returned being accidental death. The deceased was 
engaged in wiring a shop for electric lighting. It appears 
that after the installation had been completed and the 
current switched on—the voltage being 220—he was using 
a pair of pliers to cut the wire which was hanging from 
the casing when he fell back and expired. Medical testi- 
mony went to show that death was attributable to asphyxia. 
Some evidence given by the deceased’s partner, however, 
tends to exemplify that the effects of electricity are 
psychical as well as physical. A voltage of 220 would 
scarcely cause death under normal conditions, but the last- 
mentioned witness stated that the deceased was always 
apprehensive of a shock from a live wire. 

Mineral Production in 1904.—The statistica for 
1904 relating to mines and quarries in the United Kingdom 
show that the total output of minerals at the miaes uader 
the Coal Mines Act was 245,775,315 tons, of which 


232,411,784 were coal, 3,043,045 fireclay, 7,557,733 iron- 
stone, 2,555,062 oil shale, and 429,691 sundry minerals. 
Adding 16,488 tons from open quarries, the total output of 
coal was 232,428,272 tons, an increase of 2,093,803 tons on 
that of the previous year. In 1903 the average output of 
minerals at mines under the Coal Mines Act was 359 tons 
per person employed underground. Last year the corre- 
sponding output was 561, an increase of two tons per man. 
The total output of minerals at the mines under the 
Metalliferous Mines Act was 3,246,336 tons, of which 
1,603,855 tons were iron ore. The total quantity of stone 
and other minerals obtained from the quarries under the 
Quarries Act was 45,701,818 tons, of which 3,597,764 tons 
were icon ore. Adding to the produce of mines and of 
quarries over 20ft. deep 1,014,950 tons obtained from 
shallow open workinge, a total output of iron ore of 
13,774,282 tons is shown. | 


Wireless Telegraphy on Trains.—Having given 
evidence of its utility both by land and ses, it seems that 
wireless telegraphy aspires to enter other fields of com- 
mercial usefulness. In ourissue of the 16th inst. we briefly 
chronicled the fact that the Chicago and Alton Railway 
had prepared a section of its system for the ute of a 
wireless telegraphic device, with the object of exchanging 
signals between trainsso as to avoid accidents, Recently a 
train running on this line kept in touch with the dispatcher's 
office by this means. The trial was so successful that the 
railway officials announce their intention of installing the 
aystem on their fast trains, and using it not only as an 
additional safeguard, but for transmitting commercial 
messages to and from passengers on the train. This use 
of wireless telegraphy for this purpose was suggested some 
years ago. It was, in fact, tried on one of the Canadian 
roads experimentally with reported success, but its adoption 
by the Chicago and Alton Railway is apparently the first 
attempt to put it to regular use. The movement of the 
trains may add difficulty to the scheme, but the distance to 
be covered will not be great, and reliability of service will 
be the primary consideration. 


Edison on Wireless."—The New York corre- 
spondent of the Daily Telegraph had an interview last week 
with Edison, who is credited with the opinion that radium 
is likely to be as cheap as coal one of these days, and as 
to its possibilities, they defied imagination. Asked what 
he considered the most wonderful thing in the scientific 
world now being developed, Edison replied: ‘ Wireless 
telegraphy, beyond doubt.” He stated that the British 
companies were absolutely correct in adopting Marconi’s 
aystem, and the feat of the Atlantic liners in maintaining 
communication with the shore throughout their journey 
was very remarkable. He believed that wireless telegraphy 
was still in its infancy, and that Marconi would perfect it 
within a few years. In a short time he considered that 
there would be no more difficulty in using a wireless 
system between New York and London than in using the 
cable. It should be just as easy to send 20 messages at 
once over wireless as it is now to send one over by cable, 
and at a rate of 1,000 words a minute. At the same time, 
he did not think the cables would be superseded by the 
wireless system. Business, he considers, wil only be 
increased for both wireless and cable companies, just as 
the telegraph and telephone now supplement each other. 


The Commercial Status of the Nernst Lamp.— 
At the recent Denver meeting of the American Electrio 
Light Association Mr. E. E. Roberts presented a paper 
dealing with the results of a series of life and photometric 
tests of Nernst lamps recently made by the manufacturers, 
The method of making the tests and the photometer used 
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were fully described. During the life tests the lamps were 
operated under what is considered good maintenance con- 
ditions, the globes and holders being cleaned every 200 
hours. The decrease in mean hemispherical candle-power 
amounted in 1,000 hours to 22 per cent., the greater part 
of which took place in the first 500 hours. The initial 
consumption per mean spherical candle-power was 3°31 
watts, and per mean hemispherical candle-power was 
1°95 watts. At the end of 1,000 hours the values had 
increased to 3°78 and 2˙27 respectively. It is stated 
that, wbile the Nernst lamp properly belongs to the 
class of incandescent lamps, from the maintenance stand- 
point it is more akin to the arc. From the reports of 
the 7,000 glower units in service in the Pittsburg 
district it is learned that the total maintenance cost per 
glower per month is 9:56 cents, and it is estimated 
that the cost for maintenance per kilowatt-hour of 
energy used is 5'2 cente. This figure agrees closely with 
the average cost reported by a number of companies who 
use the lamp on a large scale. 


Royal Meteorological Society.—The final meeting 
of this society for the present session was held on the 
afternoon of the 21st inst, Mr. Richard Bentley, F. S. A., 
president, in the chair. Mr. G. C. Simpson read a paper 
on the “ Normal Electrical Phenomena of the Atmosphere.” 
In no branch of physics, he remarked, has the discovery of 
lons, electrons, and radioactivity produced a greater revolu- 
tion than in that devoted to atmospheric electricity. The 
author defined the chief line along which during the last 
few years investigations have been made and the conclusions 
arrived at, and pointed out some of the problems awaiting 
solution. The amount of radioactive emanation in the 
lower regions of the atmosphere is increased by all those 
meteorological conditions which tend to keep the air 
stagnant over the earth’s surface. The meteorological 
conditions which either cause or often accompany stagnant 
air are calm, low temperature and high relative humidity, 
while, on the contrary, high winds, high temperature, and 
low humidity generally accompany the mixing of large 
masses of air. This all agrees with the observed facta 

that the atmospheric radioactivity increases with falling 
temperature, rising humidity, and increasing wind strength. 
The author is of opinion that a solution of the problems of 
atmospheric electricity can only ba expected from the 
resulte of extended measurements in the atmosphere itself, 
and from laboratory experiments directed towards the 
problem. A paper by Mr. G. P. Ferguson, entitled Two 
New Meteorological Instruments,” was also read, in which 
the author described two new meteorological instruments : 
the “ automatic polar star light recorder,” for recording the 
amount of cloudiness at night; and the ombrosoope, an 
instrument for determining the time and duration of rain. 
Both of those instruments are in use at the Blue Hill 
Observatory, Mass., U.S.A. 


Wireless Telegraphyin Lightships.—It is reported 
that the Board of Trade and Trinity House have concluded 
a contract with Marconi’s Wireless Telegraph Company, 
Limited, providing for the installation of the Marconi 
system in lightships, The arrangement is expected to 
materially facilitate communication with the shore and 
between different lightships for the ordinary purposes of 
the lightship service, and also to report ships in distress. 
It is now more than six years since the Marconi Company 
installed wireless telegraphic apparatus on the East 
Goodwin lightship, and the communication that has been 
established with a shore station has apparently demon- 
strated to the satisfaction of the Board of Trade and 
Trinity House that good telegraphic communication can 
be maintained by these means. Communication was 


maintained for several months, during the latter part of 
which period the station on the lightship was worked by 


the lighthouse crew. The installation was found of great 
service to the lightship for ordinary communication, and 
on one or two occasions were of special utility in report- 
ing damage from storms and in securing prompt assistance. 
When, after several months, it was found that the Board 
of Trade and Trinity House were not in a position to 
make a contract for the continuance of the arrangement, 
the apparatus was removed, the Trinity House expressing 
their satisfaction at the service rendered. Representations 
have from time to time been made to the Government 
by persons interested in the protection of shipping upon 
the desirability of effecting telegraphic communication 
between the lightships and the shore. Cable communica- 
tion has, however, been found somewhat expensive and 
uncertain, aod until recently various difficulties have 
prevented the Board of Trade and the Trinity House 
from concluding an arrangement with the Marconi Com- 
pany for a wireless service. Apparently, however, these 
difficulties have now been aurmounted, and presumably there 
will be an opportunity of testing the efficacy of the 
system for this purpose on a larger scale. 


The Efficacy of Advertising. — Amongst the 
subjecta that engaged the attention of the American 
National Electric Light Association at their recent Denver 
meeting was that of Advertising Methods," a paper under 
this title being read by Mr. Percy Ingalls. Mr. J. C. 
Hammond, of the Denver Gas and Electric Company, 
opened the discussion, and stated that his company had 
not fallen below an advertising return of 10 per cent. of 
prospects. In some classes of advertising it had averaged 
12 per cent., and in one particular class 63 per cent. Mr. 
J. F. Gilchrist remarked that in the branch of residentisl 
lighting the sale of current-consuming devices, such as 
electric heaters, etc. had increased 250 per cent. since 
advertising had been started. Mr.C. W. Lee recommended 
advertisers not to put all their eggs into one basket, but to 
spread their outlay over several organs, issuing varied matter 
at intervals of two or three weeks. In reply to a question, 
he stated that his company expends about } per cent. of 
its gross earnings for advertising. Mr. L. E. Watson stated 
that on particular days, and especially on New Year's 
Day, he sends out a neat letter to the business people of 
the town, setting out some point in connection with electric 
lighting. Mr. R. E. Allen related that when he took charge 
of the plant he now manages he began advertising to the 
extent of a full page weekly in each of the electrical papers, 
with the result that in two months the gross output 
increased by 40 per cent. as compared with the corre- 
sponding month of the previous year, while the output 
during the present year has increased by 55 per cent. com- 
pared with a twelvemonth ago. Mr. T. C. Martin suggested 
that part of the money offered to the association for 
advertising purposes should be expended in getting up 
albums containing samples of advertising in the form 
of circulars, ‘‘ dodgers,” follow-up letters, etc., these being 
circulated from one member of the association to another, 
such albums to be prepared once or twice a year. Oar 
American friends are keenly alive to the value of the 
ad., and their ledgers generally reflect a favourable result 
at the end of the year. 


Trams over the Bridges.—As the result of the City 
Corporation's decision, briefly chronicled in our last week's 
issue, and a conference between the House of Commons Com- 
mittee and counsel for the Corporation and the London County 


Council another stage has been surmounted in the scheme 
for carrying the Council's trams along the Embankment, 
and it really seems now that the line will become an 


accomplished fact, and that at no distant date. In the 
face of the conversion of the City Corporation it will be 
rather surprising if the Commons, or even the Lorde, go 
back upon the decision arrived at in committee. The 
chairman of the special committee, Sir George Faudel- 
Phillips, gave the Corporation, in lucid terms, the reason 
why they considered the resolution previously arrived 
at should be rescinded on conditions to be agreed 
with the Council. The representatives of the latter, 
in an interview with the committee had fully recognised 
the rights and privileges of the City, and were agreed upon 
the desirability of the Corporation undertaking the widen- 
ing of Blackfriars Bridge, while they were also prepared to 
meet the financial aspect of the question in a liberal spirit. 
Personally, he believed that trams along the Embankment 
would prove a boon to thousands. An amendment was 
moved by Mr. H. D. Kimber, who, while willing to assent 
to the proposal on suitable terms, considsred the Corpora- 
tion, before committing itself to any particular scheme, 
ought to be afforded an “opportunity of considering its 
feasibility, and all details involved, so as to adequately 
safeguard the position of the City as a county of iteelf, and 
as the tramway authority for such county, and also to pro- 
tect the interests of the Bridge House Estates Trust." He was 
apprehensive of precipitancy, and considered that the scheme 
had been insufficiently discussed! Sir David Evans's 
objection to the motion was that if the Corporation 
reversed their earlier decision, they would discount their 
prestige at St. Stephen’s. Sir William Treloar’s objection 
apparently conaisted of a protest against municipal trading. 
Mr. W. Cooper considered that, as the fringe of the City, 
the Embankment was just the place for trams, and Mr. 
A. H. Barber, a member of the special committee, sub- 
mitted that if the Corporation steadily obstructed the 
scheme they would be denounced as a hopelessly anti- 
quated body. After this the amendment was put to the 
vote, and was negatived by a majority of 31. A pro- 
position was then adopted confirming the recommendation 
of the committee in favour of trame, with the alterna- 
tive that a new bridge exclusively for trams might be sub- 
stituted for Blackfriars, a satisfactory arrangement to be 
previously arrived at with the County Council as to con- 
struction, as well as to cost, management, control, and 
maintenance, These terms were submitted to the House 
of Commons Committee on Monday, it being agreed that 
the County Council should not, without the consent of the 
Corporation, make a commencement with any part of the 
line until Blackfriars Bridge has been widened or a new 
one constructed. Seemingly, it only remains now for the 
Corporation and the Council to agree upon terms, and as 
the well-loaded coffers of the Bridge House Estates will be 
largely available for the work of widening the existing 
bridge or building a new one thie should not prove a very 
difficult matter. 


The Telephone Transfer.—The enquiry by a com- 
mittee of the House of Commons into the merits of the 
provisional agreement between the National Telephone 
Company and the Postmaster-General was resumed last 
week, when Bailie Stevenson, of Glasgow Corporation, 
who had also been requested by other telephone-owning 
corporations to state the case for municipal telephony, 
proceeded to state it at considerable length. Coming to the 
immediate question of the agreement, he gave it as his 
opinion that the question of whether it was in the public 
interest must be answered in the negative, except under 
the following circumstances: (a) Unless the plant is 
purchased at a cost not greater than the expenditure which 
would be required to enable the Postmaster-General to put 
equally good plant in position by the end of 1911. The 
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experience of the municipalities showed that, apart from 
London, all the plant required throughout the country 
could be installed in three or four years. There was, 
therefore, no immediate urgency for completing the agree- 
ment. If the company was unwilling to make the modifi- 
cations necessary to prevent the price paid being excessive, 
the matter could well stand over for a year or two for 
further negotiations. (b) Unless the Postmaster-General 
could show that the result of the purchase would be a 
cheaper and more efficient service. The evidence given before 
the committee, however, led him to & contrary conclusion, 
Returning to the municipal aspect of the question, he con- 
sidered that the development of telephony on a huge scale, 
and the varying conditions prevailing in different parte, 
would render it exceedingly diffioult for the whole service 
to be adequately performed by one central authority, 
which was an. argument againat nationalisation. On 
Tuesday Alderman Carden, ex-chairman of the Telephone 
Committee of the Brighton Corporstion, gave it as his 
opinion that local authorities would be able to manage 
local telephone services better than the Postmaster- 
General. Alderman Southern said the Manchester Cor- 
poration were of opinion that cities and towns which 
had not established a telephone service should not be 
placed at a disadvantage in the future as compared with 
places which had such a service. Though he could not 
point to anything in the agreement which prevented the 
establishment of new municipal services, he apprehended 
that a policy of diecouragement would be pursued. He 
thought, with other witnesses, that local services should be 
managed by the local authorities. Mr. A. R. Bennett 
emphasised the grave significance of the schedule for 
minimum charges which the transfer agreement proposed 
to authorise. Under the minimum schedule the National 
Telephone Company would be legally entitled to lease 
telephones at a cost of only 20s. per annum. That amount 
would be altogether unremunerative. As corporations 
necessarily bad to charge remunerative rates for telephones, 
the sanction given to that and other unremunerative rates 
in the schedule must prove destructive to the corporations 
businestes. Another charge sanctioned which was also 
unremunerative was the charge of £2. 2s. per annum 
rental and 4d. for each outward call for a direct exclusive 
line. The committee will sit again on July 3, when the 
evidence for the London County Council and the City 
Corporation will be heard. 


Income from Patents.—The report of the committee 
appointed to investigate the question of income tax assess- 
ment has been issued, and one section at least will be read 
with interest by inventors. The committee have not 
apparently much sympathy for the spirit of genius, as the 
paragraph is prefaced by the statement that invention is 
usually accidental in its manifestation,” and when it leads 
to patent rights with a marketable value the sale of them 
has but little of the character of annual income. The 
profits from patents may be received in various ways, but 
the patentee who does not himself work his patent usually 
receives his remuneration in one of the two ways of 
“royalty” or “lump sum payment.” Where a royalty is 
paid the income from it is assessed in the hands of the 
patentee, the user of the patent treating the payments 
made by him as trade outgoings. Where the user of a 
patent purchases it outright the transaction is treated as 
a capital transaction on both sides, and no assessment is 
made on the original patentee in respect of the lump sum 
received by him. At first sight it may appear that this 
results in relieving the original patentee of income tax on 
a profit or gain that would seem to be taxable. Such, 
however, is not really the case, seeing that as the purchaser 
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of the patent is purchasing an income on which he will 
have to bear the whole of the tax, he presumably 
takes that fact into consideration when fixing the amount 
of the purchase money, and gives so much less in 
consequence. The case is, in fact, analogous to the 
numerous other cases, such as sales of leasehold interests, 
of annuities, and so fortb, in which a future income is 
discounted and assigned to a purchaser in exchange for a 
present capital sum. In theory, the committee say it 
might be economically possible to treat the sale outright 
of a patent right in the same exceptional way that the sale 
outright of a copyright is now treated for the purpose of 
assessment to income tax. But the present law does not 
admit of this course, and in practice it would be exceed- 
ingly difficult and complicated, and there would be great 
uncertainty about collecting the revenue on the several 
occasions on which a patent might pass from one holder 
to another. The committee, therefore, cannot recommend 
that any change should be made in the pretent 
method whereby the whole of the profits derived from 
the working of a patent are charged upon those 
profits at their first source—viz, as earned by the 
user of the patent, leaving the distribution of the burden of 
the tax, as between the vendor and the purchaser of a 
patent, to be regarded as one of the elements of the bargain 
between them. They do, however, recommend that the 
principle of taxation of income at its source should be 
applied to all forms of profit derived from the working of 
patente, and consequently that, even where a patent is 
worked under a license or royalty, the manufacturer using 
the patent should be directly assessed on the wholo of his 
profits, including those derived from use of the patent, 
but with a title to deduct tax from his payments of 
royalty to the patentee, The report remarks that this 
method, besides being more consistent with the general 
principles of assessment under the Income Tax Acts, would 
secure collection of the tax on the profits derived from the 
working of patents in the United Kingdom but payable to 
patentees who reside abroad and have no agent resident in 
this country. 


Acyclic Dynamos. — A patent has recently been 
granted in the United States to Mr. J. E. Noeggerath, 
of Schenectady, for an acyclic dynamo, which is stated to 
embody the latest phases of its development. Its simplicity 
of construction and the consequent absence of commutation 
troubles render the acyclic or homopolar dynamo especially 
suitable for operation at high speeds, while the machines 
may be designed to develop readily at high speeds the 
necessary counter E.M.F. for operating at ordinary voltages. 
Mr. Noeggerath's invention consists in so arranging the 
connections between the armature conductors and the 
stationary conductors of the machine that these connec- 
tions themselves serve to magnetise the machine, and that 
by varying the effective length of these conductors the 
field strength may readily be varied. This variation may 
be obtained by simply shifting the position of the brushes 
relatively to the stationary conductors. In the first 
diagram, which shows a side elevation partly in cross- 
section of a unipolar machine arranged with adjustable 
brushes, A represents the armature and F a structure that 
corresponds to the field. An armature conductor, a, is 
preferably formed as a flat strip held in place by a 
cylindrical binding ring, b. The armature conductor, a, 
is connected at each end to collector rings, C C ; B B repre. 
senting brushes bearing on the collector ringe and mounted 
on bars, D D, which are carried by the adjustable rings, EE. 
These rings are mounted in the manner ordinarily employed 
for brush-holder yokes, enabling the rings to be rotated so 
as to shift the position of the brushes, A return conductor 
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or frame conductor, f, is employed, by means of which any 
two brushea at opposite ends of the machine may be con- 
nected so as to place two armature conductors in series. 
The frame conductors are formed in the same shape as the 
armature conductors, and as they are adjacent to the latter, 
and are carrying an equal amount of current in opposite 
direction, they serve to neutralise the armature reaction. 
It will be seen from the second diagram that each brush 
inatead of being connected to the nearest frame conductor is 
connected by a flexible connection, ^, to a frame conductor, 


f, which is slightly displaced from the brush. The several 


flexible connections, taken together, form one or moe 
complete turns encircling an armature and carrying a 


oem ss 


a 


* 


y^ 


current equal to that in each armature conductor. Reference 
to the firat diagram will show that if a coil were placed 
outside of and parallel to a collector ring, and energised by 
by a current, it would set up a flax, which would pass 
down from the central portion of the frame across the central 
air-gap of the machine into the armature, cutting the 
armature conductors, then outward to the end of the 
armature, and across the outer air-gap to the end of the 
frame, thus generating an E.M.F. ia the revolving armature 
conductors. It will be evident from the second disgram 


that the flexible end connections form such a magnetising 
coil, and as the end conductors carry the armature current 
the dynamo will act as a series-wound machine, and as a 
motor will exhibit the characteristics of a series motor. 
Furthermore, it will be seen that by shifting the brushes in 
one direction or the other the effective length of each 
flexible conduetor, and consequently the effective turns of 
the field, will be varied. This furnishes a convenient means 
for controlling the speed of the motor or for reversing the 
direction of rotation. The excitation produced by the end 
connections can, if desired, be supplemented by a field 
coil, but for high speeds the end connections themselves 
will usually be found to provide sufficient excitation. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. | 


The tenth annual convention of this association was 
opened in Edinburgh on Tuesday last, when the LORD 
Provost (Sir Robert Cranston) welcomed the members. 
E^ wished them a pleasant and profitable time in the city 
of Edinburgh, which he claimed was unequalled for historic 
interest. They were in Edinburgh proud of their electrical 
department, which held no mean place amongst municipal 
undertakings. He extended a hearty welcome to them on 
their own account, as he was pleased to have Edinburgh 
chosen as the meeting place of such an association; he also 
welcomed them because they had selected as their president 
Mr. F. A. pidan deg. the city electrical engineer. Ho was 
pleased to see with them that day Bailie Mackenzie, who 
was the originator of the Edinburgh undertaking. After 
some amusing remarks as to the accuracy of electricity 
meters aud the distribation of profit of the olectrical 
undertaking, the Lord Provost concluded his speech by 
wishing the convention every success. 

Councillor STEVENSON, the chairman of the Electric 
Lighting Committee, hoped that the Edinburgh visit would 
he a profitable one. They were fortunate in having as 
Lord Provost Sir Robert Cranston. He would be pleased 
to show them the electric lighting undertaking, which in 
Edinburgh had been a conspicuous success. It was inaugu- 
rated 10 years ago, and in the first year's working they 
secured 450 consumers and sold 880,000 units. Last year 
tbere were 8,000 consumers on the mains and they sold 
11,000,000 units. They had laid up a reserve fund of 
£78,000, and had an annual income of £112,000. The 
poliey of the committee was to reduce the charges as 
qnickly as possible. and they now charged only 51d. per 
unit for lighting. From the commencement of the under- 
taking there had been no difficulty in making a profit, but 
they had had a fight to keep this profit out of the hands of the 
city treasurer. He believed that after building up a reserve 
the profit should be used to reduce charges rather than go 
to reduce the general rates. He extended a cordial welcome 
to all present. 

Mr. F. A. NEWINGTON then read his presidential address. 


Presidential Address, 1905. 


BY FRANK A NEWINGTON, CHIEF ELECTRICAL ENGINEER, 
EDINBURGH. 


I have to thank you for the great honour you have done 
me in electing me your president for this year. This is 
our tenth annual meeting, and itis interesting to note the 
increase in membership since the formation of the associa- 
tion. In the first year our members were: representatives 
of committees, 50 ; engineer members, 48; associates, 36; 
and now they are: committeer, 148; engineer members, 
159; associate members, 13; associates, 71. That is, our 
eri iE has increased nearly four times during this 

eriod. 

j Mr Arthur Wright, in his presidential address at the 
first annual meeting, expressed the opinion that there was 
a pressing need for an association of this kind, and the 
rapid rate at which we have grown proves that he was 
correct. It will, perhaps, not be waste of time if we look 
back at some of the points raised by our first president, 
and see what has been done during these 10 yea s. The 
period for repayment of loans has been very carefully 
considered, and this association has come to the conclusion 
that about 30 years is the average life of electrical p'ant 
There is, however, still no standard period for repayment. 
Quite recently the Local Government Board has granted 
loans on what appears to be far too short a term for repay- 
ment. This matter will be brought before you at the 
general business meeting on Friday, so that some concerted 
action may be taken. 

The methods of dealing with the profits of electricity 
supply undertakings is still a difficult question. In the 
event of the general rates not being scffistent to meet the 
expenditure, it is a very easy way out of the difficulty to 
take a few thousand pounds of the surplus of the electricity 
undertaking, and so save an increase in the rates the follow- 
ing year, but this seems to be a short-sighted and dangerous 


policy, at any rate until the full statutory amount of 10 per 
cent. of the capital expended has been placed to the reserve 
fund. And, further, unless a similar sum is contributed 
by the gas undertaking it is unfair. It does not seem 
right for the users of electricity to be asked to assist 
the users of gas to pay their rates. This is really what it 
amounts to. If electricity was universally used, a con- 
tribution to the rates, although undesirable, would then be 
borne more evenly than under present conditions. Perhaps 
with a tramway undertaking it is rather different, as at 
present there is not, as & rule, any direct competition, but 
evon here it seems that the poorer part of the population— 
that is, those who most use the tramways—are being asked 
to bear part of the taxation of the rich. The other side 
say that, as any loss would have to be borne by the rates, 
it is only right that the undertaking should pay something 
for this security. But is there much in this argument ? 
As a rule, the undertakiog pays its way after the first year 
or two. Although the majority of undertakings are build- 
ing up their reserve fund as quickly as possible, still it 
seems that we are not any nearer to a fixed rule about this 
than we were 10 years ago. 

Depreciation of plant is closely connected with the 
reserve fund. If the loans are paid off in 25 or 30 years, 
aud the reserve fund is made up to the full amount, is it 
necessary to further depreciate the plant This largely 
depends upon the life of the plant, and if this will on the 
average last the period of the loan, there does not seem to 
be any need of a depreciation fund as far as the life of the 
plant is concerned. Municipal undertakings in this respect 
are working under different conditions to companies. 
Electricity supply companies bave a definite number of 
yeare—42 in most cases—during which they are given 
statutory powers to supply electricity in a given ares, but 
at the end of that period the local authorities can buy up 
the undertaking, not as a going concern, but simply at the 
then value of the plant—that is, the busiaess connection 
which the company has built up during these years, or 
goodwill, is nct worth anything. Now, consider a municipal 
undertaking. The capital has to be paid off in from 
25 to 30 years as a rule. At the end of this period 
how do we stand  Baildings will still be quite good; 
the copper in the mains will be of very considerable 
value even if the insulation is not, aud if our 
machinery has been kept in good order by general main- 
tenance and perhaps by calling on the reserve fund for 
special cases, our successors will be in the very comfortable 
position of haviog a good business bequeathed to them 
along with a very considerable amount of plant without 
having to pay anything for it. The loan having been paid 
off they will be free to borrow again to replace machinery 
if necessary. Moreover, if the local authority at any time 
duriog the period of the loan or after is desirous of selling 
the undertaking, judging from towns where the local 
authority bas purchased from a company, they will be able 
to command a very considerable sum for goodwill. It seems, 
therefore, that the local authorities are very much better 
situated in this respect than are companies. 

There is another side, however, to this question of 
depreciation wh'ch must be kept in view. It would be very 
unwiee to say that the type of machinery in use to-day 
will also be installed 20 or 30 years hence. But unless 
some entirely new method of generating electricity is 
discovered, any improvements that can be made in either 
steam or gas engines would not warrant the displace- 
ment of the present very efficient steam-engine. With coal 
costing about 1d. per unit (and this figure we are all 
gradually reaching) enormous economies would have to be 
obtained with any new method of generation before it 
would pay us to do away with our present machinery. Bot 
we must not forget that we may have to face some 
altogether new form of artificial illuminant, and, therefore, 
it would seem a sound business policy to form a depreciation 
fund over and above the reserve fund in order to meet an 
emergency of thiskind. At the start of an electricity supply 
undertaking the output is frequently underestimated, and 
so small units of machinary are put down. After a few 
years these are found to be inconvenient to work, although 
atill quite suitable ia other respects. Second-hand plant of 
this kind seems to have an extremely small value—in fact, 
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very little more than the value of the material—unleas a 
purchaser can be found who wants exactly this kind of 
machinery. Plant of this description, therefore, may 
depreciate in value very rapidly. This also should be 
provided for by means of a depreciation fund. 

In connection with the finance of municipal electrical 
undertakings, it is exceedingly satisfactory to notice how 
many more towns are now making a profit, and in many 
instances large profits, as compared with a few years ago. 
In the table of costs in the Electrical Times of May 25, 
1905, the number of municipal electric supply undertak- 
ings, not including tramways, making a profit is 115, the 
surplus being about £436,000. Those showing a loss are 
67 in number, the amount being £69,480. Of these 67 
towns, 42 have only completed their third year of working. 
The figures given in the table of costs for a corresponding 
date in 1902 are 46 towns with a surplus of about £89,000, 
and 53 towns with a loss of £86,500. Gas experts have 
succeeded in very much improving the incandescent gas 
mentle, so much so that it is now very suitable for 
the lighting of streets where a large amount of light 
is not necessary, and where, therefore, arc lamps would be 
too powerful. Just at present there does not seem to be 
any form of electric lamp that can quite compete with the 
incandescent gas mantle for this purpose. There are some 
new forms of electric lamps, more or loss in the experi- 
mental stage at present, that appear to be very promising, 
as they are exceedingly economical. We may, therefore, 
very soon expect to have a lamp that can be used for side- 
street lighting at a less cost tban the incandescent gas 
mantle. The psper on street-lighting that will be read this 
morning is of special interest to us just now on account of 
the recent improvementa in tbe gas mantle. 

During the last 10 or 12 years enormous improvements 
have been made in the manufacture of machinery for gene- 
rating electricity, but, unfortunately, very little, if any, 
advance has been made in the wiring of houses or other 
buildings for electric light. This work, as a rule, does 
not come directly under our care, but it is a matter that 
may very seriously affect us. The poor quality of the 
material used and the unsatisfactory way in which 
the work is carried out, are certain to give trouble. 
So-called indiarubber insulation for electric conductors 
frequently contains from 50 per cent. to 60 per cent. 
of something that is not rubber at all. The elastic 
properties of this mixture soon disappear, and it becomes 
hard and brittle. If there is any moisture in the pipes the 
insulation fails, and then the house has to be rewired. 
What will be the result of this? Will the consumer be con- 
tent to be frequently having some of his lamps out of order, 
and after a period of, say, 10 years find it necessary to 
rewire his house? Will he not rather be inclined to think 
that electric light wiring and fittings are too uncertain and 
expensive to keep up, and so go back to some other form of 
artificial illumination? The material now very generally 
used for insulation is not nearly so good, on account of 
the high price of rubber, as that employed 10 years ago. 
Contractors for electric installation work naturally buy 
the cheapest material they can, especially as competition 
in this class of work is very severe, but, as a rule, they have 
not any idea of what the insulation is composed of, nor 
have they the means of testing it. They simply trust to 
the makers of insulated cables to provide them with 
material that, will pass the official test made by the supply 
authority. As iron pipes are now very generally used for 
protecting the wiring, a better insulation for the conductors 
is required than in the days when wood casing was practi- 
cally the only material used. I do not suppose that the 
larger users of electric light would discontinue it on account 
of these troubles, as its convenience and other advantages 
wil with them outweigh these, but to the consumers 
using only a few lights the expense of rewiring their houses 
might & very serious matter. As these smaller con- 
sumers are probably more profitable to us than the larger, 
it will be to our advantage to do all we can to improve the 
existing uneatisfactory way in which this work is done. 
We do not want to increase the cost of installing electric 
light, as this would prevent the smaller householders from 
using it. If possible, we should try to make it less costly. 
For small houses where exposed wires would not be objec- 


tionable is there any need for iron pipes or other expensive 
protection for the wires? 
fire-proofed cables have been introduced. As a rule the 
fire-proofing is quite efficient, and as far as can be seen at 
present does not have any harmful effect on the rubber. A 
system in which fire-proofed cables are used, carried on 
suitable insalators fixed to the walle or ceilings, should be 
perfectly good. The insulation of the cables would require 
to be of high quality, and good workmanship would be 
necessary, bat the cost should be considerably less than 
with the present system with poor quality material. The 
rewiring of this when necessary would also be an easy 
matter. 
twin flexible wires fixed to the walls, often without insu- 
lators, and these do not seem to give trouble. 


Daring the last year or two 


On the Continent it is usual to see ordinary 


The pressure 
there is lower than is generally used in this country, but 
with good material and workmanship this system should 
be quite suitable. The cost of installing electric light is a 
very serious consideration to the small householder. That 
this is realised is shown by local authorities themselves 
wiring houses on what may be called easy payment terms. 
Whether this is advisable or not is a question that I will 
not deal with now, but I think that everyone will agree 
that itis better for the undertakers not to do it if the 
consumer will. By reducing the cost of installation work 
this end may be attained. 

The present position of supply authorities as re the 
power to enforce wiring regulations is vague and unsatis- 
factory. On account of the use of inferior material and of 
bad workmanship fires have occurred through elsetrioity. 
This, in time, may shake the confidence of the public in. 
the safety of electric light. In the Electric Lighting Acta, 
and also in most provisional orders, there are clauses which 
may be taken to give the undertakers the necessary powers 
to enforce good work. But as these are not so definite as 
might be desired, your council are now considering this 
matter with the view of asking the Board of Trade to 
sanction wiring regulations which will, as far as possible, 
ensure the safety of the public from the risk of fire. 

The president last year referred to the testing of con- 
sumers lamps. This has been taken up very energetically 
by Mr. Wilkinson in Harrogate, who has 6 arrange- 
ments so that conaumers or contractors can have their 
lamps tested at a nominal charge. Although testing the 
lamp when new will not prevent the conaumer from using 
it after its useful life is past, it will at any rate insure that 
the lamps when new are efficient. This seems a simple 
way to prevent the consumer buying low-priced inefficient 
lamps, simply because they are cheap at first. I think the 
majority of users of electric light will be very glad to buy 
lamps that have been tested and certified by the corpora- 
tion. This matter is now being carefully considered by a 
committee of this council, and suitable rules and conditions 
are being drawn up which will be issued very shortly. 

One of the aims of a municipal electrical undertaking is 
to utilise the machinery during the daytime as much as 
possible, and, therefore, electricity for power or heating 
purposes is sold at a low rate. Bat there is a weak point 
in this arrangement, The motors are used during the time 
of maximum lighting load during the winter months, and, 
therefore, additional machinery must be provided for them. 
If we can arrange for the motors to be switched off during 
the two or three hours of maximum load for lighting in 
the foar winter months, extra machinery will not be 
required, and so a very low rate can be charged. This 
system is just now being adopted in Endinburgh, and is 
also in force in a few other cities. On analysing the con- 
sumption of electricity by motors, it is generally found 
that the load factor is extremely low. The following 
figures show the average number of hours a day during 
which the total power installed is used for difterent classes 
of work in Edinburga. 


Total H P. Full load. 
installed. Hours per day. 

Elevators rr... * 610 9 

Butchers and baker e = S 1'27 
Printing works ................. e 1,527 . 1°62 
/ AA 8 22 227 = 11$ 
Joiners and builders . 1,057 een — 186 
Eaoginecring werks . . . 981 ...... . 20 
Fü, 8 40 „ 281 
Aerated water works and bottling stores ... B voee SN 
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Unfortunately these figures refer to kilowatts installed, not 
to maximum kilowatts required, but they show that the 
whole plant would only be used for an exceedingly short 
time each day. From these figures it is quite certain that 
the total power used at any one time is not half the power 
installed, and so the hours per day can at least be doubled, 
but even then the load factor would not be good. As the 
cost of generating electricity will be in inverse proportion 
to the load factor of the motors, this should be considered 
when fixing the price of electricity for power purposes. 
The above figures are not of very much value, because they 
do not tell us how much of the motor load overlaps the light- 
ing load. In connection with the large Power Bill now 
before Parliament a good deal has been said about the 
diversity factor, but is this not over-rated. As a rule, 
factories shut down at about the same hour, say, six o’clock 
in the evening, and probably the motors are in use more or 
less up to the time of stopping. 

In conclusion, I would suggest that the members of this 
association would be collecting very valuable data if they 
could find out how the motors connected to their system 
are used during the hours of maximam lighting load in the 
winter montbs. 


Alderman ELvv Ross, of Tunbridge Wells, proposed 
that a vote of thanks be given to Mr. Newington for his 
interesting address, which touched on a wide range of 
subjects in a most temperate and useful manner. The 
subjects were of interest to all, and the president's treat- 
ment was eminently fair. 

Prof. A. B. W. KENNEDY had pleasure in seconding the 
vote of thanks, and congratulsted the president on the 
sound common sense displayed in the treatment of the 
thorny points in the address. He thought that those 
present would, on the whole, agree with the conclusions 
come to. 

The President then called on Councillor Sinclair, of 
Swansea, to read his paper on 


Load Factor—Its Effect upon an Electricity 
Station. 


BY COUNCILLOR ALEX SINCLAIR, CHAIRMAN OF THE 
ELECTRIC LIGHTING AND TRAMWAYS COMMITTEE, 
SWANSEA. 


In compiling this paper the author keeps in view the great 
importance which the load factor of a station has upon its 
commercial success, not that it is at all necessary to labour this 
point as far as engineers are concerned, for he feels sure every- 
one fully realises the immense possibilities to their stations if a 
high factor can be ensured ; his object, however, is not so much 
to impress engineers, but to attempt to bring before the notice 
of the chairmen and their committees the necessity of improving 
their position in this respect. Although lighting was in the 
first instance the reason for establishirg an electricity under- 


CHART No, 1. 


taking, it is generally conceded that this alone can only hope 
for a certain measure of success. Of course, very large stations 
with large outputs do not come within this category—and, 
successful as many have been, they cannot, on lighting alone, 
hope (no matter how they increase) to add much to their 
prosperity. By adding customers who will take energy either 
for power or other purposes during the hours of light load the 
load factor is improved, with a result that the cost of generation 
per unit becomes decreased. Among desirable customers to 
assist in attaining this end are public lighting, power and heat, 
and tramways, but there are also others of great importance, such 


as supply in bulk, small cottages, etc., but for the purpose of this 
paper it is the writer's intention to deal only with those enume- 
rated. For simplicity he divides his remarks into two parts: the 
frst dealing with the station itself, and the other with the com- 
mercial aspect. 

A series of charts is submitted to illustrate graphically the 
effect attained by incorporating the classes of supply mentioned 


CHART No. 2. 


with the ordinary lighting. These charts are neither in any 
way typical of any station nor ideal, but simply form an illus: 
tration of what might be done in common practice in a town of 


‘100,000 to 150,000 inhabitants and a station of 1,500 kw. to 


2,000 kw. They do not interpret the load on any particular 
day of the year, but what might be termed the average loads of 
565 days reduced to one, but witb, in each case, the maximum 
kilowatts reached. Of course the usual irregularities of the 


CHART No. 3. 


daily curves are left out, and the figures, like the charts, are 
merely illustrative. Chart No. 1 supposes an annual output 
of 613,200 units with a maximum load of 700 kw. for private 
lighting. The load factor on this supply would be 


613,200 x 100 10 per cent. 


8,760 x 700 


It will be noticed that, notwithstanding this high maximum 
demand—the time of the demand is limited and the rest of the 
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CHART No. 4. 
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day the load is light—to supply a large number of customers 
with light during the early hours of darkness requires 10 times 
the machinery that would suffice to supply energy to the same 
amount during the 24 hours. Farther, it will be seen that, 
adding to lighting customers only, will surely add to the height 
of the peak without materially filling in the rest of the diagram. 


CHART No, 5. 


{ving an annual 


Chart No. 2 illustrates a public lighting supply 
i emand of only 


output of 219,000 units with a maximum 
50 kw. This would give a load factor of 

219,000 x 100 

8,760 x 50 

It will be readily seen that with so small a plant capacity 

giving such a large output, the position of the station must 

improve. Charts 3 and 4 refer to power and traction, giving a 

supply of 459,000 units with a maximum of 125 kw. and 

916,370 units with a maximum of 225 kw. respectively ; their 


=50 per cent. 
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Table “ A giving Cost with varying Capital Charges per Kilo-Watt of 
Maximum Demand. 


load factors are 42 per cent. and 47 per cent. These further 
illustrate the improvement to a station already related in the 
remarks re public lighting. Ohart No. 5 shows the combina- 
tion of lighting (private and public) and power, whilst No. 6 
depicts the same with traction added. In the first example, 
with 1,281,200 units and a maximum demand of 875 kw., the 
load factor is increased to 16°71 per cent., whilst in the other, 
having 2,207,570 units at 1,100 kw., the load factor becomes 
23°14 per cent. 

The question now arises as to what is the commercial value of 


Cost per Unit. 


Total plus Interest and Sinking Fund at 53%, 
calculated on Cost per Kilo of Maximum Demand. 


Load Factor. 
Rent, etc. 


| £80. | £99. 


Works 
Management, 


£100. | £110. £130. | £140. 


the foregoing, but before doing so fully it will be necessary to % 2: e d. | d. | d^ | d. | d. | . ak 
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and considerable experience, the author has compiled a series 
of curves showing cost per unit under varying load factors; 
these must not be taken as indicative of either the relatively 
good or the relatively bad, or to the very large or very small 
stations, nor of any A porte oars one, but may be applied to all, 
correcting for variations due to locality or other cause. Curve 
No. 7 is intended to illustrate the works cost under different 
load factors ; the cost per unit in pence can from this curve be 
readily ascertained for any factor from 8 to 60 per cent.; It is 
made up of station charges for coal, wages, repairs, oil, stores, 
etc., but as the figures are reasonably within ordinary results, 
it is not neoessary to comment thereon. Curve No. 8 is 
an effort to depict the total charges -i. e., works cost plus 
management, rent, rates, taxes, insurance, etc., in pence 


the author's opinion that these charges should be properly 
allocated so as to approximate to the position a similar under- 
taking would hold were it owned by a private company, and 
80 prevent criticism often levelled at municipal accounts. 
In Curve 9 will be found the cost per unit in pence 
under different load factors for total costs plus interest and 
sinking fund; for the purpose of this curve an average 
capital expenditure of £120 per kilowatt of maximum 
demand has been taken and the calculation worked out on 
the basis of 54 per cent. for interest and sinking fund. For 
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simplicity the author has tabulated in Table A the results 
obtained in Curve 9, but with capital charges rated at from 
£80 to £140 per kilowatt of maximum demand. In allocati 

to each unit, irrespective of ite use, its due share of pal 


Load Factor Per Cent. 
CURVE No. 7. 


per unit for factors rangi from 8 to 60 per cent. In 
compiling Table A the author has not so much in mind 
the proof or otherwise of the correctness of his figures, 
nor to show how closely they approximate *o average practice, 


but to impress more particularly the great improvement iu cost 
due to increased load factor. In arriving at these figures he 
noticed considerable variations in the amounts charged by 
different stations for management, rent, etc., such variations 
differing from £610 in a 1,000-kw. to £2,000 in a 1,200-kw. 
station ; these figures are taken at random from the Electrical 
Times to illustrate the great lack of uniformity in this direction; 
this variation is no doubt due to the policy of the particular 
place or district, but for the pur se of making strict com- 
parisons greater uniformity might be arrived at; further, it is 


charges, he will, no doubt, be subject to severe criticism, but 
he is of opinion, after serious consideration, that such is only 
fair and proper. True, such a proposition contains a weakness 
which may be illustrated by the abeurd example of 24 persons 
taking each one unit per day, but consecatively hour by hour, 
through the same day. Ia the one case collectively their load 
factor would be 100 per cent., but individually it would be only 


4"7 per cent., whilst the one person would be the same as the 
24 collectively. The financial result, however, would prubably 
be 24 units at, say, Qd. and 24 units at, sey, ad. for prae 


THE ELECTRICAL ENGINEER, JUNE 30, 1905 


909 


Table "EU giving Actual Cost per Unit compared with those containee 
m Cures 7 and & 


|| Curves 7 anch 8. 


> 
e 
i 
at 
———P — 


" 
3 
| 


Place, | 


m 2 t 2 
Units. EE E T 4 E ES 
Eus mae | 5. e E 
+ |34| | 7 |e 
A e 

„ fa 4. 4. 4.4. |a 
Collwyn Bay 145˙400 7'38 |[ 0177/9 271| 2748 | 1795 075 127 70 
Hereford 108˙831 8745 [1739| 0781 | 22041761 880 acá 
Llandudno - 336936 | 8:41|1:47]076912716| 1 or o- so] 2°20 
Leicester - -|1719'001! g'64]|1'24|0'591 1779 | I mon 92 
Luton - 1607344 | 9 001 12 074,1 86 1.330 55|1 s3 
Longton 01˙747 10°19 | 145 | 9738 | 1783 | 31 |07 54 | 1 S4 
Lancaster 604948 | 10°20 | 130 | 0^ 51 1'81]|1'31 os fat 
Dawington - 266311! 10°87 | 1°04] 0.79 | 1°83] 1°28) 0°53 1778 
Lincoln 399797| 12°24] 1°09] 0'°S1 160 | 1 tyg)o so | 1'64 
Birmingham — 14367 10g) 12 23|1733]09^ 51 [1774 | 1^ 14 0550. 1'64 
Birkenhead 6611711 135301513 0°46 | 1'59|1'07 i. 1°35 
Derby -11490611: 13758 [1/11/0735 145106047 1°53 
Burton 678'020, 14°42] 1: 15|0738 | 1^ 53 | 17 O1 duhi 47 
Cheltenham - - [15534 144, 14°98 | 1°05 o 42) 1°47 099} 0°45 | 1'44 
Newport 1572302 15/30 | 11040721 1731 [0793 107 44) 1742 
Swansea 871˙585 rz 81 [0/98 O07 38 | 17 36 0'96 o- 1'39 
Cardiff 3047 15 85 | 1^ 1110730 | 17 41 [ O7 96 0'43|1! 39 
Leyton -i „ 15°93] 1°02 id 1-42,07'90 E 1°38 
Bury - 671'911 | 167 20 | 0°92 0 36% 10 [o. 0 o 42 13 
Govan 894702, 17703|1702,0'42: 174410792 O'41] 1°33 
Sunderland -13'508' 139. 19 092 O° 38 13010 2 | 0° 39 121 
Devonport - 17349045 20°40 [O. 87 | 0°22 | t^ O0) o * o- 38 115 
Greenock -| 1'413'783 | 20°27 |0730|0'38 | 1 24 0°79 0' 38 1717 
Ayr 1047778122 55 10°99] 0° 30) 17 29 0'74 O reat 
Bootle - 117785486 | 24°97 [0772 0°18 oh o 70 0735. 1'05 
Motherwell - o'n ders ooo 17 


3 724279 27°00 0'64 


tically one and the same thing. Such a condition of affairs 
can only be imagined, for in practice these things generally 
average up, and it is, indeed, the purpose of this paper to 
bring home the great advantage of acoumulating oustomers for 
all times and purposes, so that the load factor may be 
improved. The figures above quoted, as already pointed out, 
are not symbolic of any particular station, but taken as a 
whole, they will be found to coincide fairly with modern 
praotice, as is demonstrated in Table B. 

Now as to the commercial advantage likely to acorue from 
improved load factor, it is only necessary to take the earlier 
Mai cg as shown in Charts 1, 2, 3, 4, 5, and 6 in combination 
with No. 9. It will be noticed that for private lighting alone 
each unit costs at 10 per cent. load factor, 5:595d.; public light- 
ing alone with 50 per cent. load factor, 1:072d.; power alone 
with 42 per cent. load factor, 1:2d.; traction with load factor of 
47 per cent., 1:1d.; whilst the four combined, with a load factor 
of 25:14 per cent., costs only 1:835d., or practically half the 
cosb for private lighting alone. As to the reliability or other- 
wise of these figures, and assuming for the moment they repre- 
sent the revenue per unit, they should give on the collective 
load factor a similar amount as on the individual load factor. 
For this purpose are again taken the figures of the earlier 
Illustrations—vis. : 


Private lighting, 615,900 units at 3°696............ £9,185 
© 55 9,000 „ WM 978 
Power 415,000 „ 1.290... 2,075 
Traction ....... 4. 916,970 „ 1*100.......... . 4200 
£16,438 

whilst collectively the result is 
2,163,570 units at 1:835d.. m.es... £16,502 


The author thinks it plain from his remarks that it is essential 
to the cheap generation of electricity to increase the load factor 


of a station by every oS means, and he has tried to prove 
that this can be done by pushing vigorously the different kinds 


business 5 ligh an EP. de would vii first, iue 
creasing of the ordinary li g y systematic canvassing, 
thereby bringing before the notice of probable consumers {n an 
attractive form, by booklet or otherwise, the great advantages of 
electric lighting over other forms of illumination ; lighting is 
mentioned because, although an increased lighting load does not 
materially decrease the cost per unit, still the larger the output 
the better it is for the general welfare of the undertaking. 
Secondly, public lighting should be extensively used, for by its 
use the financial position is so improved as to allow energy to 
be sold at cheaper prices ; Edinburgh and Glasgow may be cited 
as typical examples of the fruitfulness of this supply. He also is 


of opinion that this point does not always receive its due con- 
sideration by electric lighting oommlttees, and where it is tried, 
more or less extensively, Its progress is often throttled by the 
charge per unit being too high, thus affording adverse com- 
parison with other forms of street illumination. It has been 
made clear in the course of this paper how cheaply energy can 
be generated when so valuable a load factor as that of street- 
lighting can be obtained, and the writer thinks that this matter 
should receive far more attention in the future than it has 
had in the past. Thirdly, and on this point he lays particular 
stress, that great hopes may be held out for the future of 
stations by dispensing power on a large scale to small users 
at cheap rates. There are many towns where there are 
small users of power, such as timber yards, printing establish- 
ments, machine shops, etoc., at present using steam or gas 
driven plant, where electricity would prove more efficient and 
economical. Where powers are held for the hiring out of 
motors this class of consumer ia making t headway, because 
many view with much apprehension the scrapping of their 
present plant and substituting electricity with what they think 
the . of failure, when they know that by hiring a 
motor their liability—should they wish it—-ends with the year 
they are more prone to enter into a trial in what they consider 
to be more or less an experiment. The experience in this 
direction in Swansea has been to add very largely to the 
business, aud to some extent to account for its successful 
running. In two years we have improved our load factor from 
12 per cent. to nearly 18 per cent., and the author may here 
add that it is to this circumstance the title of his paper owes its 
iin Lastly, with regard to traction, it is not many stations 
which are so fortunate as to have this valuable asset, but 
the experience of those having such a load is quite sufficient 
to demonstrate its help in producing excellent results. He 


Load Factor Per Cent. 
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refrains from expressing an opinion as to the wisdom or 
otherwise in having two distinco stations, the one for traction 
and the other for lighting, etc., as he does not think it comes 
within the scope of this paper, but it is evident from what he 
has brought before you that the addition of a traction load to 
its other functions is of immense advantage to the undertaking. 
There is another feature the author has not yet touched 
upon, but the close study of this question has fally confirmed 
belief that electricity cannot be purveyed like milk or 
sugar at so much per quart or pound ; in other words, an 
uniform price per unit cannot be fixed, but must depend on 
the nature of the supply—i.e., quantity and load factor. The 
maximum demand system meets the requirements of the case, 
but unfortunately its explanation is so complicated to the 
ordinary individual that he either cannot or will not try to 
understand it. The author would like to throw out a sugges- 
tion which may or may not bear fruit. If a system simple in 
iteelf could be arrived at whereby a customer's load factor could 
be readily and easily ascertained, his charge per unit could then 
be regulated by a discount on its rated price. By some such 
means the ordinary customer, usually a man of business, would 
be appealed to because he would readily acoept the situation if 
he is aware that his account is subject to a discount on the 
quantity (as gauged by his load factor) of energy he uses, whereas 
when confronted with the complex explanations of the maximum 
demand, he is amazed, always confused, and, if his bill be 
high, never satisfied. 
conclusion, the author once more wishes to impress the 
fact that his remarks are intended to place before the chairmen 
of committees in a concise form the obvious advantages which 
are sure to follow an improved load factor. Although he has 
brought forward nothing new, nor, he hopes, anything of a very 
controversial character, he is of opinion that the criticlsms 
which will follow in disoussion wil] generally helpful to the 
carrying on of municipal electric undertakings. Before con- 
cluding, he would like to record how pae he appreciates the 
valuable information contained in the supply costs and records 
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of the Electrical Times, and also his best thanks to those 
engineers who, at much trouble to themselves, accorded him 
great assistance. 

Mr. J. F.C. SNELL, of Sunderland, opened the discussion 
on the paper, and commended the author for the concise 
way in which he had explained the advantages of 
improvement in load factor. It would help chairmen 
of committees to follow by means of the curves given 
the evolution of the load factor of a station supplying 
power, traction, and street-lighting from the curve for a 
station with private lighting only. He did not agree with 
the author on one or two pointe, Thus the power factor 
of public lighting he found to be from 20 to 24 per cent., 
instead of 50 per cent., as given in the paper. The author's 
power factor of 47 per cent. for s tramway load 
was abnormally high. He found 28 per cent. an 
outside figure. He would also question the accuracy of 
the £120 for the average cost per kilowatt of maximum 
demand, which he thought high. The average cost for 
plant instailed was from £60 to £70 per kilowatt, and there 
was not a margin of 100 per cent. of spare plant. As 
regards the maximum demand system of charges, he did 
not think this would survive. With the extended use of 
electricity the importance of the diversity factor would not 
be ao great, and he thought that flat rates for the various 
classes of consumers would be generally introduced instead. 
At Sunderland, where the price of gas was 1s. 5d. per 1,000, 
it was soon recognised that they must get other than lighting 
consumers on to the system if the undertaking was to 
extend. Their efforts to obtain large power consumers had 
been so successful that out of 11 shipyards and engine works 
within the area, eight were now being supplied, and two 
others had agreed to come on, They had sold 5,000,000 
unite last year, and expected to sell 7,000,000 next year. 
The consequent improvement in the power factor by the 
load from these large consumers had caused the coal con- 
sumption to drop from 8lb. to 9lb. per unit down to 4 8lb. 
At the present time the daily load factor was as high as 
47 per cent., and they were able to reduce the lighting 
charges. He would point out the fact that the improve- 
ment in load factor caused by tramways was not permanent, 
T n tramway load did not increase in proportion to the 

ghting. 

Bailie WiLLock, of Glasgow, thought that, instead of 
abandoning the maximum demand system because the 
people could not understand it, they should educate the 
consumers to appreciate the system. The gas undertaking 
in Glasgow was extending its business on the same lines by 
ees special facilities to long-hour consumers. They 
had adopted a principle of favouring power consumers 
whose load did not overlap the lighting peak. With the 
exception of the hours from four to six uring the three 
winter months supply for motors could be obtained at id. 
per unit. He believed in having an active canvass made of 
the district in order to secure new consumers. 

Mr. H. FARADAY PROCTOR complimented the author on 
the curves he had prepared to show the variation of coste 
with power factors. He asked for further information as 
to how these curves were obtained, so as to know if they 
were applicable to all undertakings. He agreed that the 
maximum demand system was not entirely satisfactory, as 
it regulated the charge to & consumer by his own demand 
irrespective of the total demand on the station, which 
really affected the cost of supply. As regards the inter- 
mittent supply in which the power could not be used 
during the lighting peak, he did not think tbis would find 
favour. In a factory the cost of power was small com- 
pared with the total cost, and it would not pay to shut 
down the factory during certain hours in order to save a 
small amount ia the cost of power. 

Mr. H. L. P. Boot, of Tunbridge Wells, said that in 
spite of Mr. Snell’s remarks they really charged on the 
maximum demand system in Sunderland, as they varied the 
cost of the unit according to the class of consumer and the 
number of hours he used the supply. He had found that 
the power factor of public lighting exceeded 20 per cent. 

Councillor Buzzy, of Poplar, advocated the linking up 
of adjacent municipal electrical undertakings, so that current 
might be interchanged one with the other in the same way 
that the various water companies shared the demand for 


water when there was a likelihood of a water famine. He 
thought that this linking up of adjacent undertakings would 
improve the power factor, and enable the municipal under- 
takers to supply at lower rates. In view of the proposed 
competition from a big power company in London, this joint 
action should be promptly organised. 

Councillor SINCLAIR, in reply, said that his paper was 
intended to be of the general character, and it was quite 
likely that Mr. Snell's figures were more accurate in detail. 
He did not think, however, that the average cost per 
kilowatt demanded of £120 was too high. He obtained 
this figure by dividing the total capital outlay for a large 
number of stations by the total maximum loads observed 
on the same. They did not want a flat rate, but rather a 
acale which varied the change with the load factor. 


Street-Lighting. 
BY E E HOADLEY, CHIEF ELECTRICAL ENGINEER, MAIDSTONE, 


The subject of street-lighting, although a well-worn one, and 
one about which several papers have previously been written, 
and read before this association, is, to the author's mind, a 
subject admitting of a great deal more discussion, and on which 
there is still a large amount of knowledge and experience to be 
gained, if anything like universally good and successful results 
are to be obtained. In this paper the author proposes to deal 
with the question from the point of view of a central-station 
engineer, and to confine himself more especially to those 
problems which occupy the attention of an engineer in a town 
of moderate size, say 50,000 people, leaving to others, more 
competent and with greater experience, the fight as to the 
best means of lighting the principal streets of the Metropolis 
and our other great towns. It is the hope of the author that 
these remarks will promote a healthy discussion and be found of 
interest to at least some of the members, and if the result is 
that a larger number of the streets in those towns having an 
electricity supply are in the future so lighted, this paper will 
not have been written in vain. | i 

The three chief points to be borne in mind by an engineer 
who is trying to get this street-lighting business into his own 
hands are as follows : (1) that the light given shall be superior, 
or at least equal, to the existing lighting in the streets ; (2) that 
the cost to the ratepayers shall very little, if anything, in 
excess of that already paid ; (5) that the business shall be done 
at a profit to the electricity works. To attain these three con- 
ditions simultaneously is by no means an easy matter in towns 
where, as in Maidstone, gas is exceedingly cheap and the gas 
company is pushful and enterprising ; however, the problem is 
by no means insoluble. 

Up tilla few years ago, leaving the arc-lighted streets out of 
the question, it was a fight between the flat-flame gas-burner 
and the carbon-filament electric lamp, a fight in which the 
honours were pretty evenly divided, and provided suitable 
fittings and methods of deflection were used, the electric lampe 
had, if anything, the better of it. At this stage the incandescent 
gas mantle made its appearance, and having got over the 
troubles of infancy and grown strong enough to withstand 
the vibration caused by the street traffic and winds, became 
at once a serious and successful competitor of the carbon- 
filament electric lamp, and for some time bid fair to mono- 
polise what is commonly known as side-street lighting. A 
good many men will differ from the author on this point, but a 
special study of side-street lighting and an experience extending 
over seven years has convinced him that he has failed to show 
the average man in the street that as good a light can be 
obtained from the carbon-filament lamp for the same price as 
from an incandescent gas mantle, and this in spite of all that 
illumination photometers will tell him. At this period of the 
fight the Nernst lamp made its appearance, and, after many 
initial trials and partial failures, has survived, and, while still 
imperfect, is, the author hopes to be able to show, able to com- 
pete successfully with the incandescent gas mantle for the light- 
ing of our less important thoroughfares. Maldstone was, the 
author believes, practically the pioneer of street-lighting with 
Nernat lamps, and a good deal of trouble was taken in experi- 
menting with the various types of lamps and fittings before 
anything like a standard was arrived at. As most of you 
know, the Nernst lamp, which is simply the principle of the gas 
mantle applied to electric lighting, is made up in several forms. 
Firstly, the lamp known as the ** A" type, which is the one 
most generally used ; this lamp has a vertical glower, or light- 
giving filament, and is made to take either half or one ampere at 
pressures varying from 100 to 250 volts. This half-ampere lamp 
at 230 volts, glving about 75 o.p., has so far proved by far the 
most satisfactory in use in Maidstone. Secondly, the B" 
type lamp, which is a smaller form and fitting into an ordinary 
Ba en and having a horizontal glower ; this was the type 
the author originally hoped to use, as a lamp taking only quarter 
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of an ampere at 220 volts will give from 22 c.p. to 35 0. p., and 
seemed to be just the lamp required at the time ; this, however, 
had to be given up for reasons set out hereafter. Then we 
come to the rather newer forms of the Nernst lamp, the C 
type or Luna lamp, having a horizontal glower fixed close 
up to a white porcelain backplate; and, last of all, the “D” 
type, which is a B” type lamp enlarged and improved and 
giving about 75 c.p. with an energy consumption of about 
110 watts. 

Experiments in street-lighting and tests have been made in 
Maldstone with examples of all these various types of lamps, 
with the following results : The tests were made to determine, 
firstly, the average life of the burners ; secondly, the effect on 
the life of variation in voltage and of vibration ; and so far as 
the results of these tests prove, both with the A and B 
types, very little difference in the life was observed either with 
a voltage rise of nearly 4 per cent. or in lamps exposed to a 
considerable amount of vibration. The first test consisted in 
taking batches of six B“ type Nernst lamps, the first six 
having & 210-volt burner and a 20-volt resistance, the second 
six having a 215-volt burner and a 20-volt resistance, and the 
third six having a 220-volt burner and a 20-volt resistance. 
These were all connected up on a nominal 230-volt circuit and 
switched on; they were then switched off once each day and 
allowed to get cold and then switched on again, so as to 
approximate as closely as possible to the usual working con- 
ditions. The following results were then obtained : 


230-Volt Lamps. 
1. Failed at 555 hours. 
2, Failed at 1,494 hours, 
3, 4, 6, and 6. Still burning at the end of 1.800 hours. 


Average burning life, 1,543 hours. Assuming the burners to be 
useless at 1,800 hours. 
£35-Volt Lamps. 
l. Feiled at 1,675 hours. 
2. Feiled at 598 hours. 
5, 4, 5, and 6. Still burning at the end of 1,800 hours. 


Average burning hours, 1,580 hours. 


240-Volt Lamps. 
1. Still burning at end of 1,800 hours. 
2, Failed at 707 hours. 
8. Failed at 824 hcurs. 
4. Still burning at the end of 1,800 hours. 
5. Failed at 476 hours, 
6. Failed at 411 hours. 


Average life, 1,004 hours. 

The lamps have been taken as burnt out at the end of 
1,800 hours, as although the lamps were still intact, the candle- 
power had very considerably decreased. In the second test, 
12 “B” type lamps, having a 220-volt burner and a 20-volt 
resistance, were taken, and six of them suspended from a fixed 
board and six rigidly mounted on a board, which was exposed 
to a constant periodic vibration and at intervals to jars of a 
harder nature. The actual figures of this test are not available at 
the present time, but the general results were quite as good 
from those lamps exposed to the vibration as from the fixed 
ones. The third test consisted in putting some of the B 
type lamps up in the streets, and measuring the {lamination at 
various distances from the post with a ** Trotter” illumination 


photometer. The average results obtained with a well-designed 
reflector were as follows.: 

10ft. 15ft. 20ft. 30ft. 40ft. 
0:048 o.p.f. ‘OS o.p.f. 017 o.p.f. 008 o. p. f. 004 oc. p.f. 


On the above results a great many of these quarter-ampere 
“B” type lamps were put up in Maidstone, and for a short 
time the results were satisfactory, the general illumination com- 
peting very fairly with that obtained from a single gas mantle 
in average condition. After a short time, however, it was found 
that the candle-power of these small lamps fell away very con- 
siderably in some cases, and in others hardly at all, with the 
result that as soon as the burner began to deterlorate it could 
not hold its own with the gas mantle, and people began to 
grumble. These lamps have now all been replaced by the half- 
ampere A type lamps. 

Similar tests to those carried out on the small lamps were 
made on batches of the half-ampere ones, and the general 
results went to prove that the burners were very little affected 
by ordinary vibration likely to be met with in the streets, 
certainly not enough to justify the author in putting in spring 
suspensions for the lamps; but in the case of the half-ampere 
lamps it was found that better results were obtained by using a 
220-volt burner and a 20-volt resistance on a 230-volt circuit, 
and this result has been confirmed by several engineers in other 
towns who have been large users of these lamps, and alao by 
the manufacturers themselves. 

The author has some 350 posts at the present time, most of 
them having a half-ampere lamp rigidly fixed and suspended 
from a swan-neck at the top of the existing gas column, the 
burner being about 11ft. from the ground, each lamp being 
housed in by the upper part of a special reflector which is used 
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to get a better distribution of the light; clear glass globes are 
used, the general public preferring brilliancy to good distribu- 
tion, although a good many prism globes were used at first. 
There are also some 30 posts fitted with the new ‘‘D” ty 
lamp, but these have been in use for so short atime that the 
author cannot speak with any certainty as to their performance. 

The A” type lamp, however, has been in use at Maid- 
Stone for about three years, and during this time the life 
of each individual burner has been kept very accurately, 
and from the results obtained from a good many hundrede, 
it is found that the average life is 676 hours, and this has 
somewhat improved lately. Very few resistances fail, but 
there has been at various times a good deal of trouble with the 
cut-out coils in the lamps burning out. This was pointed out 
to the makers, and evidently more attention has been given to 
this point, as lately very little trouble in this direction has been 
experienced. It is the author's general experience that wet 
weather exercises a deleterious effect on the burners, which 
have to be replaced much oftener during a spell of wet weather 
than during an equal perlod of fine weather. The author 
would like to hear whether this has been found to be the 
case elsewhere, and whether anyone can offer a reliable 
explanation. The average illumination results obtained from 
a half- ampere A" type burner with a well-designed reflector 
are as follows: 


10ft. 15ft. 20ft. 30kt. 40ft. 
14 o. p. f. *06 c. p.f. *03 o. p.f. *014 c. p.f. 007 o. p.f. 


and these figures compare very favourably with many results 
taken by the author from a single gas mantle in good average 
condition throughout the town. 

Experiments were also made with the ‘‘ Luna” type of lamp» 
but owing to the position of the burner the distribution of light 
is not, in the author's opinion, at all satisfactory or suitable for 
street-lighting ; no arrangement of reflectors that he has up to 
the present been able to devise has got over the fact that the 
larger proportion of the light is thrown vertically downwards. 

To sum up the author's experience with Nernst lamps in 
a few words, the greatest fault he has to find with them is 
their want of uniformity. This is most apparent in the life . 
of the burners, as, although the average life obtained in 
Maidstone is 676 hours, yet they have had many burners 
in use for over 1,000 hours, and several between 2,000 and 


3,000, equally they have had many which have failed before 


they have reached 100 hours burning. This want of 
uniformity is also noticeable in the way in which the candle- 
power falls off; some burners do not appreciably drop for 
quite a long life, while others lose a great deal of their light- 
giving properties in a very short time, and will then last in this 
condition for a long while. 

These remarks finish all the author has to say on Nernst 
lamps themselves, and he would like to now consider the three 
problems which confront the station engineer before he can get 
the street-lighting into his own hands. Firstly, to give a light 
at least equal to that given by the ordinary gas mantle. A half- 
ampere A type lamp at 230 volts will give a degree of 
illamination superior to that given by a gas mantle, both when 
measured by an illumination photometer io the streets and, 
what is far more important, when jadged by the eye of the 
general public. This point having been settled, there remains 
the two more important ones—namely, that the cost shall not 
be greatly in excess of the cost of gas lighting, and that the 
electricity supply works shall get a profit oub of the business. 
Firstly, as to the cost of lighting. As a result of a great 
many enquiries the author finds that the annual cost per post 
for a gas lamp having a single mantle varies from £3 to £4 as 
a general rule, which price is inclusive of trimming aud main- 
tenance charges; he thinks £3. 103. per annum an average 
figure. These gas lamps are generally placed at distances apart 
varying from 40 yards to 50 yards, thus the cost of lighting a 
mile of street will vary from £122. 103. to £154 accordingly. 
An equally illuminated street can be got by means of half- 
ampere Nernst lamps placed at a distance of 55 yards, although 
in Maidstone, as the existing gas columns are used, they average 
50 yards, and the author hopes to be able to show that a half- 
ampere lamp can be kept alight from dusk till dawn for £5. 10:. 
per annum. The lamp having a 220-volt burner and a 20-volt 
resistance on a 230-volt circuit requires 390 Board of Trade 
units during the year, and has actually cost 9s. for renewals of 
burners, resistances, etc., 103. for lighting and extinguishing 
and cleaning ; interest and sinking fund charges calculated ab 
6 per cent. on £6 absorb 7s. 6d., repairs and maintenance 
of fuses, etc., have actually cost 2s. 61. per annum, thus leaving 
£2. 1s. for the 390 units of electricity consumed, or 1:5d. per 
unit. 

Before proceeding further it may be of interest to explain 
how the lamps are looked after and the details of converting a 
gas-lighted post toa Nernst lamp. Maidstone has about 350 
posts to be maintained, spread over practically the whole of the 
town, and each post is supplied from the ordinary distributing 
mains, and has its own switch. There is a staff of four lads who 
do the whole of the repairs and renewals of burners, etc., clean- 
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Ing, lighting, and extinguishing ; one lad aots as a sorb of fore- 
man, and his duties consist in lighting up one round of about 
60 lamps each evening, and durlng the daytime seeing to all 
the necessary repairs and renewals. Two other lads switch 
on a round each, and take alternate weeks in being on scout 
duty during the evenings for the renewal of burners that 
fail after lighting-up time, and assisting in the daytime in 
the same work; these two also switch one-third each of the 
total number of lamps in the morning. The fourth lad switches 
on àa raund in the evening, thoroughly cleans 50 lamps, globes, 
aud reflectors each day, and switches off one-third of the lamps 
in the morning. A few of the lamps round about the station 
are switched on by a joiner’s mate, and are not included in the 
above. The lads walk for the rounds in the town and cycle 
over the longer ones. The switching on is done In from 50 to 
95 minutes, and the switching off in just over the hour, which 
are the times specified by the Highways Committee. As 
stated above, the average cost of attendance comes out at 
10s. per post per annum, and for this sum they are kept in 
first-class order. 

Now, as to the exact method and cost of conversion of each 

post: As it was necessary to keep the capital cost down as low 
as possible, special permission was obtained from the Board of 
Trade for the use of a very small cable for the lamp service ; 
after the gas supply is cut off a service is run in from the nearest 
distributing main, using a special small service box and a twin 
armoured cable of 0042 cross-section, which: cable is run right 
up to the top of the post without any joints whatever, where 
the ends are clamped to the terminals of the switchbox, which 
is'an integral part of the swan-neck fitting. This latter is 
wired from the switch terminals to the lampholder with twin 
rubber-insulated lead-covered wire of No. 5/22 sizə». The top 
of the Jampholder and both openings of the switchbox are then 
filled in solid with box compound, and this has resulted in a 
very great reduction in the number of faults other than those 
due to the Nernat lamp itself. The actual cost of conversion 
of a lamp, including the post purchased from the gas company 
for £1. 103., the swan-neck and fitting £1. 193., the Nernst 
lamp, globe, wiring, cable, excavation, making good, is about 
£6. These lamps, when converted and painted, and with a 
special fitting and reflector made to the author's own design, 
Dok exceedingly well in the streets. 
„Having shown that the light given by a half-ampere lamp 
is somewhat superior to that given by the ordinary single- 
mantle gas lamp using gas under the ordinary pressure, and 
that the cost to the ratepayers per post need not be more 
than that already pald for gaslighting, at which price energy 
is to be supplied at 1:51. per unit, it remains for the author to 
glve his reasons for stating tbat at this low price energy can be 
supplied at & small profit to the electricity department giving 
the supply. The author looks at the matter from the point of 
view that this street-lightiog business is a very desirable one to 
obtain, for, first of all, it is a load that is absolutely constant 
for 10 hours out of the 24 averaged throughout the whole 
year; this means a 40 per cent. load factor on a perfectly 
steady load, which is a thing that is not picked up every day. 
Beyond this there is the fact that street-lighting, provided it 
ls well done, is a good advertisement, and will lead to mains 
being laid in a great many streets where otherwise they would 
not be laid, at least until some time later. Having acknow- 
ledged these two facts, the question is whether by taking on this 
street-lighting at 1°31. per unit we should gain or lose money. 
The author's calculations and experiments were made on a 
basis of 550 half-ampere lamps, or exactly 37 kw. ; now 
the extra expense to the electricity works is made up of 
interest and sinking fund charges on the value of the 37 kw. 
of our undertaking, which in the case of Maidstone means 
£147. 123. per annum, and the extra cost of generating the 
extra 165, 050 units required per annum for these lamps. 

Before deciding the matter the author made some very 
cirefül experiments, lasting over six weeks, to determine what 
was the actual cost of generating these extra unite, bearirg in 
mind the fact that stand-by and up-keep losses must occur 
whether they supplied the street-lighting or not; thus the 
author contends that for this purpose it is only necessary to 
take into consideration the cost of coal, oil, waste, stores, etc., 
and repairs. From his experiments this totalled up to 64. per 
unit generated, or allowing a 20 per cent. loss between the 
switchboard and the lamps it amounts to 75d. per unit; this 
with the capital charges makes up 1d. per unit, leaving a profit 
even after allowing for office expenses, etc., which are exceed- 
ingly small as there is only one account to be made out and no 
trouble at all in collecting it. The author is aware that in 
looking at the matter from this polnt of view he will be 
considered wrong by a great many people, but he cannot help 
thinking that this street-lighting business is of such a nature as 
to warrant it being considered from this standpoint, and it is, 
in his opinion, worth while looking at it from the point of view 
that Shall we, as the supply authority, actually gain or lose 
money by taking it on." 

In conclusion, the author would like to say a word or two 
about the future of side-street lighting. With the Nernst 


lamp, the mercury vapour lamp, the osmium lamp, and, 
later still, the tantalum lamp, he has no fear but that 
central-station engineers will be able to keep the business in 
thelr own hands. It behoves them all in these days of 
strenuous competition to do all that they possibly can to 
promote economy at both ends of the line—that is, in the cost 
of the production of energy and the efficiency of the light- 
giver—by giviog careful thought and trials. to these new 
appliances as they come along, and not always waiting for 
the results of someone else's experiments. The introduction 
of these newer lamps seems to the author to be of the highest 
importance, as it means the same amount of light as with the 
carbon-filament lamps for less than balf the same expenditure 
of energy, and it is at this end of the line, he feels sure, that 
the greatest advances will be made, advanoes which will have 
much more effect on the final result than at the power station 
end, as he would be a bold prophet who would state that within 
the next few years a reduction of 50 per cent. will be made in 
the cost of production of the unit. Personally, the author con- 
siders the Nernst lamp, although still far from perfect, to have 
been the saviour of the side-street lighting business for the 
electrical world. The chlef improvements hewould suggest in ita 
manufacture are: that the barat should be made a more 
mechanical job, and that the actual filament when broken should 
be capable of easy replacement by the user at a cost of a few 

noe, instead of, as at the present time, the whole burner, 
ncluding the heating coil and its support and connections, being 
thrown away, at a cost of nearly 23. So far as his experience 
with the D" type lamp goes, the author is inclined to think 
that this will be the most useful type for street-lighting, 
as up to the present, beyond burners going, he has not had 
a single failure due to resistance or cut-out troubles or from 
bad insulation in the lamp, and it is much more easily 
dismantled and put together than the larger and earlier 
* A" type, and is only half the price. The author cannot 
say anything about the other new lamps, as he has not 
yet been able to test them under street-lighting con- 
ditions. The mercury vapour lamp seems to have the 
germs of a very useful article in it, but, so far, 
the lamp he has had has not got out of the test-room. 
The ideal lamp for the lighting of the less important 
streets will, I think, be found eventually in a small-flsme arc 
lamp taking about 100 watts, and having a magazine feed 
so that it will burn some 50 or more hours without attention. 
The manufacturers who first produce a reliable lamp of this 
Sese a or something of equal efficiency, will reap a rich 
arvest. 

The author hopes that these few remarks he has been 
enabled to put before the association will lead to a good and 
profitable discusslon, as there are many points on which he and 
others are anxious to gain information. 


Mr. G. WILKINSON, of Harrogate, opened the discussion 
on Mr. Hoadley's paper, and said that the subject was a 
most interesting one to all at the present time. He was 
pleased to note that at Maidstone one-half of the lamps in 
the streets were electric. He thought that the success of 
the Nernst lamp was handicapped by the fact that their 
manufacture was a monopoly, and that the German firm 
who made them would not listen to the demand of engi- 


neers for improved details. He asked if Mr. Hoadley had 
included in his figures for the average light of Nernst lamps 
those which lasted 2,000 hours and over. He had found 


that after 1,000 hours the light given had fallen so low 
that the lamp should not be used. His average life for 
Nernst lamps was 580 hours. He thought it was a mistake 
to have an individual connection from the low-pressure 
main to each street lamp, as 80 per cent. of the faults on 
the low-pressure side of one system he knew of were due 
to connections for street-lighting. He advocated instead a 
completely separate system of mains from the station for 
the supply of the street-lighting. The lamps could then be 
switched on or off from the station, which resulted in a 
considerable saving in labour and power. Thus in the three 
nights before and after a full moon he had found it possible 
to save 74 per cent. of the total energy required for atrest- 
lighting by jadicious switching on and off. As regarde the 
use of small flame arc lamps, he had experimented with one 
taking three amperes which was not so efficient as the 
Nernst lamp; the figures he found were 1:8 watts per 
eandle for the arc lamp as against 1:2 for the Nernst. 
Councillor STEVENSON, of Edinburgb, said that they had 
been experimenting on side-street lighting with Nernst 
lamps in Edinburgh. He believed in supplying street- 
lighting at cost price, as it was not right that one corpora- 
tion department should make a profit out of another. They 
had used two quarter-ampere Nernst lamps in the game 
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globe and switched one lamp off at midnight. Mr. 
Newington’s estimate of cost for the supply of current to 
these lamps, their upkeep, and cleaning was £2. Os. 5d. 
per year. The interest and sinking fund charges would be 
4s. 8d., making a total cost of £2. 53. 1d. The actual cost 
of installing the new lamps and lanterns on the top of the 
present pillars would be £1.17s. 6d. each They were now 
supplying 1,000 10-ampere arc lamps at a cost of £10. 15s. 
per annum. They had given an offer recently to light 200 
more of these arc lamps for £9. 10s. per annum, one half of 
the lamps switched off at midnight. The competition 
of the gas ertaking was very keen, as they actually 
quoted 2s. per thousand for gas supply to incandescent 
lamps in the street, as against 2« 5d. for gas for the flat- 
flamed burner. He calculated tbat even then the electric 
light was able to hold its own. 

Mr. T. P. WirwsHunsT, of Derby, commented on the 
fact that the flame arc lamps were not long burning ; thus, 
while they could get open-type lamps to burn 60 hours, 
18 hours was the longest life he knew of for the carbons 
of a flame lamp. He also complained that these carbons 
were dear. He thought that the success of Mr. Hoadley 
was due to the good price he obtained of £3. 10s. per lamp 
in competition with the 4fb. incandescent gas lamp. In 
Derby the gas lamps were supplied for £1. 10s. per annum, 
which included everything except lighting and trimming. 
He thought the firm supplying the Nernst lamps were to 
blame for making extravagant claims as to what they 
would do. The lamps were badly made, and gave con- 
siderable trouble in various details. The heater was often 
placed so far away from the rod that the lamp would not 
light up. He had also noticed that as the life of the lamp 
increased, the time taken for the lamp to light after being 
switched on also increased. He did not agree with the use 
of ee plant for street-lighting. 

derman S. SMITH, of ver poon was a strong advocate 
for gas lighting, and commented on the success of the gas 
lighting in Liverpool streets. He also questioned the 
estimate whieh Councillor Stevenson had given, as he had 
found considerable difference between estimates and per- 
formances. 


Mr. HADYN T. HARRISON said they wanted one definite 
means of comparing street-lighting. Mr. Hoadley referred 
to two—i.c., the man in the street and accurate measure- 
ments of candle-power. He thought they should stick to 
one or the other, as it was no good making accurate 
measurements of the light obtained if the judgment of the 
man in the atreet was afterwards to be taken. He noticed 
that the figures for candle-power feet from the gas lighting 
at Maidstone were not given in the paper, but he bad seen 
them, and they were very favourable to the electric light. 
He deprecated the undue claims made for the candle-powers 
of rival illuminants. With incandescent gas burners he 
rarely found one-third of the candle-power stated. Electrical 
engineers were also to blame, as the 500-watt arc lamps 
would never give 2,000 c.p. in the street with the globes 
on. He recently had to test some large gas lamps supposed 
to give 800 c.p, and found that 300 cp. was the light 
obtained. Again, a number of 40-c.p. Nernst lamps did 
mot give more than 20 c.p. 

Mr. S. E FEDDEN, of Sheffield, said they had no electric 
atreet-lightiag in his town. He had tried the Nernst lamp 
of both the B and D type, and did not consider them a 
success. He thought people judged street-lighting ty the 

lare in their eyes. Streets in Sheffield which seemed to 
brilliantly lighted had a very poor light distribution, 
which did not enable print to be read in the middle of the 
road. He had recently tried to introduce flame lamps for 
street-lighting, but although they were cheaper than incan- 
descent gas, light for light, they had not been successful. 
He had hopes that the tantalum lamp would help them in the 
competition, and he was using two of these lamps in series on 
the 220-volt circuits. 

Alderman J. P. SMITH believed in the electricity depart- 
ment being actively managed by the engineer as a separate 
concern quite independent of the other undertakings of the 
munieipality. It could be left for the committee or the 
council to check any undue competition between depart- 
ments He thought that the electric lighting of the Edin- 
burgh streets would compare most favourably with the 
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gas lighting at Liverpool, both as regardé cost and the light 
obtained 


Mr. Hoadley reserved his reply, which will appear in due 
course in the Transactions. 

Duriog the afternoon visits were re to the generating 
stations at Dewar-place and MeDonald.road. 

In the evening the Lord Provost, Magistrates, and 
Council of Edinburgh received the members and their 
ladies at the City Chambers. 


_ SÉ 


THE ELECTRICAL CONTRACTORS’ ASSOCIATION. 


The annual banquet of the Electrical Contractors’ Asso- 
ciation was duly held on Tuesday evening last at the 
Holborn Restaurant. As to the size of the gathering, it 
need but be said that the accommodation afforded by the 
King’s Hall was almost fally taxed, thue indicating a 
saree state of the association. Mr. W. R. Rawlings 
Phe keynote of the 5 was struck by 
Mr. E. L. BERRY, on whom it devolved to propose the toast of 
The Councils and Municipalities.” He gave credit for the 
many excellent services . by those bodies, praising, in 
particular, the sound work carried out in the 8 but 
fell foul of their trading propensities, holding that municipal 
authorities had quite enough to do with legitimate under- 
takings without going out of their way to m contracting 
work. He referred to the case of Shoreditch, where failure 
had attended the attempts of the Council to establish a 
municipal wiring department. 

Mr. G. L. Gomme (clerk of the London County Council), 
in reply, argued that extension of work by the munici- 
palities was for trade, and if trade were hurt in one 
direction there would be a corresponding development of 
industry in another. The work of the great authority 
which he served was not necessarily in conflict with trade 
interests. In Germany municipal work was supported by 
people in similar positions to which they held. 

Mr. H. Bussy BID (Mayor of Shoreditch), who also 
replied, frankly admitted that the electric wiring experi- 
ment referred to by Mr. Berry had been a practical failure. 
He had his own place wired by the department, and thanked 
the Lord he was alive to tell the tale, Now every faeility 
was given to local contractors for the work, and the Council 
did not intend in future to meddle with wiring or fitting 
work, because they had had some. 

The toast of The Electrical Contractors’ Association 
was proposed by Mr. B. H. RoLrE, who pointed out the 
great benefit which had resulted to the trade as a whole 
from the activity of the association. 

The PRESIDENT, in responding, said the funds of the 
association were used to promote the advancement of the 
electrical contractor, to protect him, and to bring about 
better trading between the contractor and manufacturers 
from whom he purchased goods. There were some men 
they did not admit into their association—for instance, the 
man who asked for a rule to measure megohms, and how 
many of the latter went to a foot; or the man who ran 
three wires to each point, because the installation was to 
be connected up to a three-wire system of distribution ; or, 
again, the man who complained of the fuse wire which was 

ways melting. 

The Casino Orchestra” performed during the banquet, 
and some excellent songs were interspersed with the speeches 
afterwards, while brilliance was imparted to the scene by 
orange rays from the Excello are lampe, which have 
been substituted by the Union Electric Compeny, Limited, 
for ares of older type previously in use. Nor was their 
radiance obscured by the tobacco fog which gathered. 


pa 


PERSONAL. 


The Partick Town Oouncil have incressed the salary of Mr. J. 
Bryce, burgh engineer, from £450 to 2600 per annum, and that of 
Mr. H. B. Maxwell, burgh electrical engineer, from £250 to £390 pər 
annum. 

Mr. Herbert Vickers, assistant tramways engineer to the Wolver- 
hampton Corporation, was married last week to Miss Bei tha Thornley, 
second daughter of the late Mr. James Thornley, of Bolton, 
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RESPONSIBILITY AND REMUNERATION. 


Summer meetings are in fashion. All classes of 
municipal officers have been hob-nobbing together, reading 
papers, passing opinions, visiting works, and generally 
getting rid of the high-pressure verbosity that has accumu- 
lated during the past twelve months. There is a topic 
simmering throughout the municipal world which to us 
seems wrongly considered. Agitation on all sides is being 
carried on for superannuation. In our view superannuation 
is a mistake, except in particular cases and under certain 
circumstances. What is required is a proper, perhaps a 
generous, salary for responsibility. A man should be paid, 
not partly paid, and should be trusted to make his own 
provision for old age. There is no shadow of a doubt 
from economical considerations that the paying of a pension 
means underpayment during years of work, and the using 
of the balance between what is and what ought to be paid 
as insurance premiums. While we are writing, municipal 
electrical engineers are in conference. They are meeting 
for the purposes above mentioned, and we take the oppor- 
tunity of referring to their position as regards remunera- 
tion. On the whole, they are underpaid. It will be said 
that there exist a few prizes. That may be so, but does 
anyone doubt but if some of the men engaged in the 
work put the same brains and energy into business 
concerns the ultimate reward would be far and away 
superior to anything they are likely to get in the profession 
in which they are working. They are not. likely as 
municipal eleotrical engineers to accumulate large fortunes— 
indeed, it is only the exceptionally placed among them who 
can contemplate with equanimity the expenditure necessary 
to keep them abreast of progress. Many are tempted to 
grow careless, to depend upon satirical and cynical notes 
or a lot of statistics for their information instead of reading 
and digesting the original papers. The curse of true 
knowledge is dependence upon a lot of abstracts good 
enough in their way, but which ought to be used for 
nothing more than an sid to memory. As we aay, 
much of this casual glancing at the records of. pro- 
fessional progress is due to inadequate pay. It is 
not the state of things . calculated to ensure the best 
resulte. In these days of progress education should be 
continuous and thorough. New developments are of 
frequent occurrence in all branches of engineering, and 
unless the engineer entrusted with responsibility oan 
keep abreast of the times it is unreasonable to expect 
he will be able to do the best for himself or for those 
who employ him. Every facility for acquiring the fuller 
knowledge should, therefore, be given him. It is in 
some quarters fashionable to scoff at the length and 
prosiness of German literature ; while, on the other hand, 
we are continually dinned with the view that Germans 
and Americans are better equipped with knowledge and 
better trained in ite use than their British competitors. 
Has it ever occurred to speakers and writers that many of 
the things they suggest are somewhat incompatible, and 
especially when we are told what we don't know and 
don’t do. Might it not be possible that we do know 
and don’t do just because we do know, and that 
the lack of action is due to the further knowledgs 
that we can do better by following our own devices. 


| Of course, it is impossible in this world to make respon- 


sibility and remuneration always exactly proportional. 
The responsibility of a man in charge of a small station 
with a moderate capital is often far greater in mental and 
bodily wear and tear than the responsibility of a man ia 
charge of a large station with a commensurately large 
capital, yet the latter, in the natural order of things, gets 
the higher salary. The former ' partly- lives on hope—hope 
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to get to the higher-paid position. The desire for a pension 
seems to indicate incapacity to provide for the fature— 
but here is the fun of the fair. The man is pronounced 
capable of bearing a greater responsibility, 30 that the 
implied inability to undertake a responsibility affecting 
himself is ludicrous. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


Thirteenth Annual Meeting —Dortmund and Essen. 
[FROM OUR SPECIAL CORRESPONDENT ] 
(Continued from page 877.) 


_ Reverting to the first day’s business proceedings in 
Dortmund, brief reference may be made to the reports of 
the various committees. It appeared from the report of 
the Safety Rules Committee that they had entrusted a 
sub-committee with the revision of the regulations for 
mines, and another sub-committee with the drafting of 
revised rules for theatre installations. 
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other committees were for the most part merely a forecast 
of recommendations which will be submitted in elaborated 
form to the next annual meeting of the Verband for final 
gi dire ; 

he first paper was read by Dr. Norden, and reintroduced 
the question of “standards for arc lamps," the importance 
of which is urged by the Vereinigung der Elektrieitätswerke, 
from whom he had received his brief. In the course of his 
somewhat lengthy contribution Dr. Norden pointed out 
the increasing need in practice for accurate data relative 
to the candle-power of arc lamps. For interior lighting, so 
long as the arc lamp bad to compete only with the electric 
glow lamp its superiority in regard to economy and illumi- 


| nating power was unchallenged, but since the introduction 


of the Nernat lamp and other current-saving lamps, it paid 
to consider which would beat meet the requirements of the 
particular case in view. The same applied to outside light- 
ing. A atreet, dock, or railway station lighting installation 
bad nowadays to submit to comparison with one or other 
of the many modern systems of gas-lighting, almost before 
completion Then the classification of arc lamps according 
to their respective suitabilities for given requirements must 
be considercd, If manufacturers of arc lamps could agree 


Moreover, this loss is to be that which obtains when 
the E.M.F. curve of the testing current is sinusoidal. 
As regards ageing, the committee bad. defined its 
coefficient as the percentage increase of loss after 
600 hours’ heating to 100deg. For the rest, they 
had refrained from dealiog experimentally with the 
question of ageing, since the Reichsanstalt had offered 
to make the necessary investigations, and, indeed, to 
undertake a systematic research into the whole question 
of relationship between the magnetic properties and chemical 
composition of iron. The committee therefore regarded their 
mission as fulfilled, and asked to be dissolved, a requeat 
which was acceded to by the meeting. 

It may be mentioned here that the council of the Verband 
have voted £250 towards the cost of the proposed research 
by the Reicheanstalt, which it is estimated will occupy 
from four to five years to complete, The reporte by the 


among themselves to adopt a uniform terminal voltage and 
size of carbon in regard to lamps of similar types for each 
ampere capacity, it would then devolve upon carbon manu- 
facturers to give the necessary guarantees of candle-power, 
since there would be no longer any difference the 
details of construction which could affect the illaminat- 
ing power of the lamps. Unfortunately, however, there 
was little prospect of such an agreement being arrived 
at, not only because of the difficulty of converting so many 
minds to one view, but also by reason of the increasing 
demands on the lamps due to progress in the art of lighting, 
which would entail a constant revision of such standards. 
But assuming the guarantees continued to be given by the 
lamp manufacturers as heretofore, it was no lese desirable 
that these guarantees should be made as intelligible as 
possible, and that competing firms should adopt a common 
basis upon which to establish them. Both manufacturer 
and consumer would benefit thereby. | 

The author went on to show that the lack of uniformity 
in current practice made reliable comparisons of the data 
furnished by different firms almost impossible. It was 
desirable that all calculations as to candle-power, watts 
consumed per candle-power, etc, should be based on 
common standards, also that standard apparatus and 
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methods of measurement should. be employed. True, 
the problem of photometrically comparing different 
coloured lights remained unsolved, but the increasing ute 
of flame ares had rendered the matter urgent, and it 
would be well to obtain the assistance of the Reichsanstalt 
in establishing a standard method. 

In concluding his remarks the author expressed a doubt 
as to the attitude which manufacturers would adopt towards 
the suggested standards, although it was clear they would 
serve to suppress a competition which was opposed alike to 
the true interests of the trade and consumers. 

Tho outcome of this psper and the subsequent discussion 
thereon was the appointment by the meeting of a com- 
mittee to deal with the question of standardising the 
candle-power of electric lamps generally. This committee 
will be assisted by the Vereinigung der Elektrioitätswerke 
so far as arc lamps are concerned. 

The accompanying illustrations (Fige. 2, 5, and 4) are 
from photographs of the Dortmund Stadttheater, wherein 
^ spécial performance was given for the benefit of the 
Verband on the second evening of their meeting. It will 
be seen that the theatre is a handsome one and quite new 
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Fia. 5.—Stadttheater, Lortmund—Interior View, showing Penda! t Light ng. 
The single-lamp pendants (see Fig. 5) constitute an interest- 
ing feature of the lighting installation, being simple and 
quite in keeping with the new art style of general decora- 
tion. The entertainment provided was most enjoyable, 
and time was allowed between the two plays presented to 
hunt up old friends. It was during this interval that I 
heard of the honorary degree conferred upon friend Kapp, 
and had a chat about the latest thing in dynamos for train- 
lighting with Mr. Rosenberg, the inventor. This dynamo, 
it will be remembered, was fully described in the Electrical 
Engineer for April 28 last, pp. 600-602. It has attracted 
considerable attention throughout Germany—I might say the 
world—and arrangements have been made, I understood, for 
ite manufacture in this country by Messrs. Mather and 
Platt, of Salford, Manchester. Among others, of whom their 
numerous English friends will be doubtless glad to hear, 
I also met Mr. Naglo, formerly with Messrs. Siemens 
Bros., at Woolwich, and the genial Heinrich who repre- 
sentes Weston instruments in Berlin. Notable absentees 
were Drs. Slaby and Aron, Prof. Georges, and Mr. Julius 
H, West, their places being filled by lesser lights, 


(To be continued. ) 
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TRIPLE-EXPANSION ENGINE FOR 
CORPORATION. 


MELBOURNE 


It is a matter of special interest to us to have to record 
the exportation of a large electrical plant to one of our 
colonies. The plant in question consists of a large 1, 160.1. h p. 
triple-expansion engine to run at 275 revolutions per 
minute, built by Messrs. W. H. Allen, Son, aud Co., 
Limited, of Qaeen's Engineering Works, Bedford, coupled 
direct to a 750-kw. continuons-current dynamo built by 
Messrs. Crompton and Co., Limited, of Are Works, Chelms- 
ford. This set (of which we give an illustration) has been 
built to the order of the Corporation’ of Melbourne, 
Victoria, to form the main part of the generating equip- 
ment of their lighting installation. 

The engine is of Messrs. Allen’s standard three-cylinder, 
double-acting, triple expansion, vertical enclosed type, the 
cylinders driving three cranke, set at anglesof 120deg. It 
has been designed throughout with a view to obtalning 
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economical results over widely varying conditions of load 
when working with steam at 160ib. per square inch at the 
stop-valve with 150deg of superheat, and exbausting either 
into the atmosphere or into a condenser, capable of main- 
taining a maximum absolute pressure of 4in. of mercury ; 
the full load when running non-condensing to be maintained 
by automatically by-passing high pressure steam to the 
intermediate cylinder. The dimensions of the cylinders 
and the successive points of cut-off are so arranged as to 
produce as nearly as possible an equal distribution of power 
between the three cylindere, thereby ensuring an exceedingly 
even turning moment throughout the revolution of the 
engine. The weights of the reciprocating parts on each 
crank are also equalised in order to produce a good 
balance. With a view to still further reducing the 
vibration when running, cast-iron balance weights have 
been securely fixed to each of the cranks and arranged 
at such an angle with the crank as to reduce as far 
as possible the unbalanced couples due to the inertia 
of the valve gear, as well as those of the main reciprocat- 
ing parts. The success of this system of balancing was a 


noticeable fact during the trials, the vibration being prae. 
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tically eliminated. The three cylinders are respectively 
18in., 27in., and 44in. diameter, and have a stroke of 16in., 
and are made of a special mixture of hard, close, and 
tough-grained cast iron having a teneile strength of from 
12 to 15 tons per square inch. They are also provided with 
the usual accessories in the way of drains and relief valves 
and provision for indicating. The intermediate and low- 
pressure pistons are of cast steel, and are fitted with 
Rowan’s packing rings, and the high pressure piston is of 
cast iron of the solid block type, and is fitted with a solid 
packing ring of rectangular section, all three pistons being 
of equal weight for balancing purposes. The valves are 
all of the solid piston type, and take steam on the inside 
edges, thereby diminishing the pressure on the glands as 
compared with valves having steam on the outer edges. 
The-whole of the workiog parts of the engine are enclosed 
in a neatly designed and substantial cast-iron trunk, the 
walls of which carry the slides for the main cross-beads. 
E:sy access to the interior of the trunk is provided for by 
three large doors arranged along the front of the engine, 
each door being furnished with a smaller hinged panel in 
its centre which permits of inspection of the working parts. 
The back of the trunk of the engine is also provided with 
emaller removable panels in order to facilitate inspection 
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trunk are fitted with a bush of special construction without 
packing of any kind, which effectually prevents water from 
the cylinders from entering the crank chamber, and oil 
from the crank chamber from passing upwards to the 
cylinders. The main stuffing boxes are all fitted with 
metallic packings, that on the high-pressure rods beiog of 
the Spherical Metallic Packing Company’s manufacture, 
and that on the intermediate and low-pressure rods being 
of a special fibrous material of Messrs. Allen's own manu- 
facture. The whole of the bearings throughout, with the 
exception of the cross-head bearings, which are of gun- 
metal, are lined with white metal, and receive oil under 
pressure from the force pump described above. 

The governor is of tbe company's standard crankshaft 
ty pe, and can beregulated by hand whilstthe SE 
to give a speed variation of at least 5 per cent. above an 
below the normal, and operates a compound double-beat 
throttle valve of special design placed between the main 
stop-valve and the engine, and so arranged that at over- 
load steam is by-passed direct to the intermediate-pressure 
cylinder. On trial the governor showed a maximum 
momentary speed variation of 4°4 per cent., the steady 
variation from no load to full load being 2} per cent. Tte 
fly wheel is of the solid disc pattern, and is forced on to the 
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and adjustment of the main bearings. Each cylinder is 
cast in one with a flanged distance piece, by means of which 
it is secarely bolted to the top of the trank which has just 
been described, the cylinders being completely isolated from 
each other, this design having been adopted by the makers 
for all their standard types of engines, excepting the smaller 
two-cylinder types, as it ensures that there shall be no 
distortion of the frame of the engine under any conditions 
of varying temperature, with the result that the working 
parts are always correctly in line, and work freely. The 
whole of the trunk and cylinders complete are mounted 
upon a massive cast-iron bed-plate, which forms a reservoir 
into which the oil drains and from which the oil is supplied 
at a pressure of about 151b. per square inch to all the working 
parta by means of a small valveless force pump driven from 
one of the eccentrics of the engine. 

The crankshaft, piston rods, valve rods, connecting rods, 
and eccentric rods are all of Siemens-Martia open-hearth 
steel having an ultimate tensile strength of 28 to 32 tons 
per equare inch, and giving ander test an elongation of 
28 per cent, in a length of 2in. The eccentrics are all of 
solid forged steel, the high-pressure valve eccentric being 
securely keyed on to the shaft, the remaining two eccentrics 
being forged solid in one piece withthe sbaft The apertures 
through which the piston and valve rods enter the engine 


Triple-Expansion Steam Set for Melbourne. 


end of the crankshaft and securely keyed. The dynamo 
aide of the flywheel is accurately faced up to form the 
coupling for the armature. The cylinders, steam stor-valve, 
governor valve, and steam separator are all properly lagged 
with asbestos non-conducting composition, and are neatly 
covered with blue planished sheet steel, the whole present- 
ing an exceedingly neat appearance. 

All the hand levere, including those of the main stop- 
valve, drain cocke, by-pass valve, and speed regulation, are 
all operated from the floor level at the high-pressure end of 
the engine. In close proximity to these are the sight-feed 
oil impermeator, tachometer, and pressure gauges—an 
exceedingly convenient arrangement which permits of the 
entire regulation of the engine from one point, 


THE ALTERNATING-CURRENT SERIES MOTOR.* 
BY F. CREEDY, STUDENT. 
(Concluded from page 881.) 


The results of the three last-mentioned tests are shown 
in Fige. 20, 21, 22, 23, and 24. 
In Fig. 21, Curve I. represents output plotted against 


* Paper read before the Institution of Electrical Engineers, 
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speed (here the output includes friction losses). In 
Carve IL the iron losses due to rotation have been added. 
In Curve III. the field losses proper have been added also. 
Carve IV. inelu des the losses in the coil short-circuited 
under the brush. Carve V. includes the I? R losses in the 
armature. Curve VI. includes the compensating coil 
losses. Curve VII. represents the input. 

In Figs. 22 and 23 the losses are added to the output in 
the same order, except that Curve III. representa the field 
Josses, including those in the coils short-circuited under the 
‘brash. Thus the curves are numbered differently, there 
being only six curves instead of seven. In Fig. 22 it may 
be seen that the 1? R loss in the armature is the greatest 
(the motor being perhaps overloaded). This amounts at 
the working spsed (2,000 revolations per minute) to about 
15'5 per cent. The field losses are nearly as great, 


being 11:2 per cent. The losses in the compensating 
coil are 5˙1 per cent, and the iron losses due to 
rotation 1°8 per cent. The losses in the coils 
short - circuited under the brush are quite insignificant. 
If we now turn to Fig. 25, giving the analysis of losses 
when we have 104 turns on the field, we see that the field 
losses are by far the largest, formiog 17:9 per cent. of the 
input. The copper losses only form 7 1 per cent., the com- 
pensating coil losses 3 per cent., and the iron losses due to 
rotation 6 1 par cent. Fig. 22, giving the analysis of losses 


Fic. 21.— 52 Turns on Field, 


when we have 84 turne, forms an intermediate case. A 
comparison of these three figures is very instructive. It 
shows that the principal reason why the efficiency becomes 
constant at so low a value as 65 per cent., and cannot be 
raised by increasing the number of field turns, is because 
of the large iron losses. These are probably largely due 
to the fact that the machine has flat cast-iron end plates 
bolted direct on to the stampings, the field coils enclos- 
ing both stampings and end plates. This undesirable 
feature I was unable to alter. Fig. 21 in particular 
shows that the resistance of the machine is far too high. 
The resistance of the armature over the brushes is, in 
fact, 043 ohm. The other losses are not, I think, 
excessive, except perhaps the hysteresis due to rotation, 


which, in Fig. 22 especially, seems very high. Ia connection 
with this, it seems rather remarkable that in Fig. 21, when 
there were only 52 turns on the field, and consequently the 
flax was stronger than in the other two cases, the hysteresis, 
etc., due to rotation, is the smallest. It will also be noticed 
that the output + losses is considerably less than the input, 
and this suggests that the hysteresis due to rotation has 
been under-estimated. In Fig. 20 are given the three circles 
corresponding to the tests ia Figs 21, 22, and 25. It should 
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Fig. 22. —34 Turns on Field. 


be mentioned, in this connection, that, since the compensat- 
ing coil was put io, the centres of many of the circles 
observed have lain below the line of zero power factor. A 
possible explanation of this seems to be the following 

Unless the plane of the compensating coil is exactly perpen- 
dicular to the brush line (and this can only occur for one 
particular brush position), an E.M.F. will be produced by 
the rotation of the armature in the flae due to the com- 
pensating coil. This E M.F. changes its direction as we 
move the brushes past the position of perpendicularity to 
the plane of the compensating coil. If it is in phase, instead 


TT TT Vy T 
r 


1 
1 


Fia 23.—104 Turns on Field, 


of opposite in phase, to the current in the latter, it will 
tend to reduce the angle 0 (Fig. 2), and may even make it 
negative, thus depressing the centre of the circle below the 
line of zero power factor. 

In Fig. 24 are shown eurves of output, power factor, and 
efficlency, plotted against speed. "These were taken at 90 
volts, 25 frequency, and with 52 turns on the field. They 
represent on the whole about the best performance of which 
the motor under test is capable. The output is excellent if 
we consider that the motor is about the size of an ordinary 
l-h.p. direct-current machine. It weighs, in running con- 
dition, 1691b. At 100 volts the output would, of course, 
have been greater, certainly not less than 2 h.p. at 2,000 
revolutions per minute. It was, however, found impossible 


c 


to keep the voltage of the generator up to 100 with the 
heavy currents taken. The power factor, too, is very fair, 
but the efficiency is decidedly low. At 2,000 revolutions 
per minute we have output = 1,230 watts; power factor 
= 0 83; efficiency =59 per cent. If we compare this with 
the specification given above, we see that, allowiog for 
the effuct of the compensating coil, they agree very fairly. 
The output is very much greater, as one would expect, 
since it is proportional to the square of the current passing 
through the motor, the power factor is better, which is 
also what one would expect, and the efficiency is lower, 
which is accounted for by the compensating coil losses and 
the iron losses due to rotation, which were not taken into 
account in the calculations. Thus we may be fairly sure 
that a motor designed by the methods described above will 
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fulfil its specification. The faults of the motor experimented 
on, and their remedy, are rendered quite clear by the 
above analyses of losses. 

It is clear that in order to obtain a higher efficiency, a 
bigher counter E,M.F.—thatis, more turns on the armature— 
are needed. Ia order to decrease the armature I? R losses, 
a larger gauge wire is required. Thus the armature 
must be made considerably larger than in present direct- 
current practice. Oa account of the very small space 
occupied by the field winding a much more compact design 


Fic. 25. - Experimental Verification of the Output and Efficiency Constructions. 


of field magnet is possible, thus decreasing both the 
weight, the reluctance, and the iron losses. The iron, as 
mentioned above, should be distributed symmetrically 
about the axis of the main magnetic flux. A motor built 
in this manner would have good efficiency and high power 
factor, while the output per pound would probably be even 
higher than in the motor tested, which at full load gave 
niue watts per pound, 100 volts being applied. The reason why 
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such good weight efficiencies " are obtained with so small 
& motor is on account of the large number of armature 
turns employed. Though this method of design is adopted 
for quite other reasons, it is precisely the one recommended 
by Mr. Hobart in his book ‘Electric Motors,” and else- 
where, as giving good weight efficiency in direct-current 
motors. In fact, when this experimental motor was tested 
with direct current, it gave about 3 h.p. at 1,400 revolu- 
tions per minute, with an efficiency of about 70 per cent, 
100 volts being applied. The low efficiency is explained 
by the high I? R losses, as we have seen above. In this 
case we got 12'5 watts per pound, very nearly. 

It has been shown experimentally above that in the 
alternating-current series motor the current moves on a 
circle as we vary the speed, and that the speed may be 
found by the construction given in Fig. 2. It is also clear 
that the torque is proportional to the square of the current. 
These two constructions being assumed, the constructions 
for output, efficiency, etc., follow mathematicaliy, no farther 
reference to the series motor being necessary, It was 
thought of interest, however, though not strictly necessary, 
to attempt a direct experimental verification of the two 
latter constructions, more especially as a verification of the 
efficiency construction would enable us to test whether the . 
theoretical result that the efficiency is 100 per cent. at 
infinite speed, supplies us with a satisfactory efficiency 
scale. Fig. 25 gives us an experimental verification of the 
output and efficiency constructions given in Fig. 2. 

A perpendicular I H was dropped from a point I on the 
current circle on to the standstill current, its length 
measured, the output corresponding to this point noted, 
and from these two observations the scale to which I H 
represents the output was found. Setting off the outputs 
corresponding to the other points on the current circle 
along lines through these points and perpendicular to O S, 
we get a series of points which, as Fig. 25 shows, lie very 
closely along O S, thereby verifying the output construc- 
tion. The efficiency circle was next drawn, according to 
the rule given above, the length of I B and the (observed) 
efficiency corresponding to the point I noted, and from 
these the efficiency scale determined. Setting out the 
efficiencies corresponding to the other points on the 
current circle, from these points, in the same way as the 
outputs, a series of points is obtained, which, as may be 
seen, lie very closely along the efficiency circle. This 
verifies the efficiency construction. Comparing the efficiency 
scale as determined experimentally above with that deduced 
from the assumption that the efficiency is 100 per cent. at 
infinite speed, it was found, as had been suspected, that 
they did not agree, the latter scale giving efficiencies 
which were a good deal too high. Thus in practice it 
will be necessary to determine the efficiency scale experi- 
mentally. . 

Thus it will probably prove impossible to obtain a satis- 
factory test on the series motor by means of one or two 
observations taken at standstill, as may be done in the case 
of the induction motor. A brake test wil always be 
necessary. It may be pointed out here that the Hopkinson 
test is perfectly applicable to the series motor, the power 
required by such a motor being supplied by another, 
exactly similar, coupled to it and acting asa brake. The 
wattless current taken by the machine, however, cannot be 
so supplied, and thus the generator must supply both the 
losses and the wattless currents required by both machines, 

Throughout the series of experiments described above it 
bas been found impossible to obtain satisfactory experi- 
mental values of the standstill current, on account of the 
fact that the contact resistance of the brushes is much 
higher at standstill than when running. This effect will 
probably occur in all commatator motors, though it may be 
les marked in large machines. It produces a slight 
decrease of the current and a considerable increase in its 
power factor on account of the enormous commutator losses. 
It was frequently found that the power factor of the motor 
when running at a slow speed, say 80 revolutions per minute, 
was lower than that at standstill, on account of the above 
effect. It was found impossible to keep the motor stationary 
for long with current flowing through it, as the brushes: 
rapidly got red-hot. 

have usually been obliged to deduce the standstill 
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current from the observations of current, etc, when the 
motor was running, by means of the s construction. 
In verifying the speed construction itself, the following 
method was adopted: According to theory, as may 
easily be seen, if O S (Fig. 2) does not correspond 
to zaro speed, but to some other speed, say a revolu- 
tions per minute, then S P will be proportional, not 
to the actual speed, s, but to s-a. Thus, if we plot 
S P against the measured speed, we ought to obtain 
a straight line, whatever the position of O S. This 
was found to be the case, and this fact forms the real 
verification of the speed construction. For one, and only 
one, position of O S, the curve between S P and the 
measured speed was found to pass through the origin. 
This was taken as the correct position, and is used in the 
curves given iu Fig. 7 above. 

Iu conclusion, my thanks are due to Messrs. Nightingale, 
Chaffer, Nealor, Hodgkinson, King, and Herbert for their 
assistance in the experiments described in this appendix. I 
have also to thank Mr. Nightingale for his assistance in 
preparing some of the figures. 


JUNIOR INSTITUTION OF ENGINEERS. 


On Tacsisy a reception was held at the Royal United Service 
Tostitution, Whitehall, in celebration of the institution's coming of 
age.” Tho president (W. H. Liodley, M.I.O.E., F.G.8.) and the 
chairman (Simuel Outler, Jun. M. I. Mech. E.) recaived the gues‘s at 
the top ot the main staircase, after which the secretary (Mr. Walter 
Dunn) was pre:ented with a meguifixent silver loving oup. The 
ceremony took place in the theatre of the institution, and the presi- 
dent, supported by Messrs. Cutler, Tennant, Marshall, and Taylor 
referred in the highest terms of eulogy to the eminent servioes render 
to the institution by Mr. Dann, and also by Mrs, Dann, daring the 
whole of its existence. In the museum opportunity was afforded to 
inspect the Nelson Oentenary Exhibition, as well ss the permanent 
collection of models, specimens, etc., relating to the navy, army, and 
auxiliary forces, An excellent programme of music was discoursed by 
the band of the 21st (Empress of Iadia's) Lancers (by permission of 
Lieut.-Oolonel J. Fowle and officers), under the condustorship of Mr. 
Elimurd Hinton; and vocal selections, which were much appreciated, 
were rendered by Miss Oarrie Tubb, Miss Ada Gaskill, Mr. Frederick 
W. Lske, and Mr. Edwin Evans, Mr. Richard Oooper, A. R. O. O., 
being the aocompaniet. Several models and a collection of photo- 
graphs, eto., kindly lent by the president in illustration of his address 
on municipal engineering on the Continent, delivered at the commence- 
ment of the session, were also exhibited. During the course of the 
evening leoturettes were delivered in the theatre on The Invention 
and Manufacture of Steel Pens, by James P. Maginnis, Eeq., 
A.M I O. E., and on Britain's First Live of Defence, by W. J. 
Harding, Esj., M. I. O. E. The latter was illustrated by slides lent by 
A. F. Yarrow, Eeg., M. I. O. E. 
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FORTHCOMING EVENTS. 


Junior Institution of Engineers —Sammer meeting commences 
June 30. For psrticalars see issue of Jane 16. 

Iacorporated Municipal Electrical Association. —Convention at 
Edinburgh. Oa Jaly 1 s visit will be paid t» the Aberdeen Elec- 
tricity Works, 

Third Iaternational Electric Tramway and Railway Exhibi- 
tion. —Openipg at ths Agricultural Hall on Jaly 3 by the Earl of 
Derby, at noop. 

Municipal Tramways Association. —Oonference at the Agricultaral 
Hall on July 4, followed by & smoking concert st 8 p.m. Oa 
July 5 tie conference will be continuei, and at 8 p.m. there will 
b»aconversez one. Oa July 6 there will be au exoursion to 
Reading and Henley at 11 a m. 

Uaiversity of Liverpool, —Opening of new eleotrot:ohnics laboratory 
Ly Bir J. Swan, July 8. 

Permanent-Way Institution. — Simmer convention begins on 
July 21, continuing till July 27, in the course of which a visit will 
be psid to Holland. 

University College, London, Uaion Society. —F.u idation oration, 
The Academic Side of Technical Training,” to be delivered by 
Dr, A. B. W. Kenne y on Jane 29, at 3.30 p.m. 


— 


Commerce with Abyssinia.—We hear from Messrs. W. P. 
Thompson and Oo., patent agente, Liverpool, thet the Abyssinian 
Government has agreed to allow the me chants of Kha:t um t) forma 
trading station at Itang and another at Gambela, both of which are 
situated on the River Baro. A regular st»amship s»rvice is about to 
be organised. For some time to com» this trade is likely to be con- 
ducted through Egyptian channels. This permission to establish 
trading houses has only just been granted, and it behoves Eaglish 
manufactarers t» be first in the field, not forgetting to protect their 
trade marks in Egypt or the Soudan. 


PHYSICAL SOCIETY. 


At a mestiog of this society on June 16, Prof. J. H. Poynting, 
F. R. S., president, in the chair, 


A paper ''On the Ratio between the Mean Spherical and the Mean 
Horizontal Candle Power of Incandescent Lamps ” was read by Prof. 
FLEMING. Thu paper contains a theoretical deduction from first 
principles of experimental results given by Mr. G. B. Dyke, B.Bo., 
in a paper read before the Physical Society on Nov. 11, 1904, respect- 
ing the ratio of the M. S. C. P, of incandescent electric lampe to the 
M. H. O. P. taken when the lamp was rotating round a vertical axis. 
Ia the case of nine different types of electric incandescent lampe, 
thie ratio was found to be a number near 0778, The author shows, 
by discussing the simple case of linear filament, that the ratio of the 
M.8.0.P. to the horizontal candle-power for this last case must be 
represented by the value 7/1—0 785, and, hence, that the constant 
ratio found experimentally by Mr. Dyke necessarily follows as a simple 
conseguence of the fact that the light sent out in avy direction from 
each unit of length of an incandescent filament varics as the cosine of 
the angle of inclination of the ray to the normal to the filament. In 
the paper it is shown also how a simple correcting factor may be 
obtained for redusing the actaal horizontal candle-power of a linear 
filament of finite Jength to the cindle-power in the same direction 
which would be found if the elements of the filament were concen- 
trated on the axis of the photometsr and all normal to it. If ¢ is 
the angle subtended by any linear filament at the photometer diso, 


then the cxpression 4 (oos? 6+ ¢ cot $) is the correcting factor which 
must be applied to correct the candle-power of the filament in 
tie sense indicated above, From this expression is derived a general 
expression for the ratio of the mean spherical to the mean horizontal 
candle power of a filament of finite length when the measurements are 
made st tuch a distance that the length of the filament subtends a 
tensible angle at the photometer, The result of experiments are 
also described, jus‘ifying the assumption of the above cosine law of 
radiation. 

Mr, d. B. DYKE briefly described the experiments which had been 
pirformed to j astiff the law. 

Mr. L. GasTzR thought that the subject discussed by Prof. Fleming 
deserved considerable attention at the hands of lamp manufacturers. 
O wing to the improvemert: made in recent years in the manufacture 
of incandes ent lamps it is advissble, in comparing their relative 
merits, to consider the mean spherical candle power given out, and to 
determine the tet eil flax of light per watt consumed, thereby convey- 
ing an accurate nieining as to the effisiensy of the lamp as an energy- 
transforming device. 

De. CHREE pointed out that the quantity b (coe $ t $ cot p) was 
besod on a calcalation which supposed the photome ter disc exactly 
opposite au end of the filament and required modification when this 
was ro; the case, When D// was so largs that $ was small, higher 
powers of ¢ being neglected, the quantity reduced to 1- $ $?; but if 
the phcto»meter disc were opposite the centre cf the filament ¢ had to 
be replaced by ¢/2, and the departure of the quantity from unity was 
reduced toa quarter. He remarked that the quantity 4 (cos! & + ¢ eot ) 
had to be applied as a divisor to the observed illumination to deduce 
what the result wou'd be under the ideal conditions when D/ was so 
large that ¢ was negligible; and he was doubtfal whether the language 
employed, etp:cially the description cf the quintity as a ‘‘ correcting 
factor,” was sufficiently free from ambiguity. 

Prof. J. A. FLEMING said he had tried to impress upon lamp use: 


[ the advantege of expressing candle-power in terms of the total flax 


of light per watt consumed. Now that a simple relation had been 
establishel between M. S. O. P. and M. H. O. P., there was no excuse for 
expressiog the candle power of a lamp as ds maximum horizontal 
candle - power. 

Dr. H. A. WiLsoN read a paper on The Electrical Conductivity of 
Flames.” The paper contains an account of a series of experiments on 
the condustivity of a coal-gas flame for electricity between platinum 
eleotrodes immersed in the flume, The variation of the current with 
the distance between the electrodes and the fall of potential along the 
flame are investigated by using a special barner producing a losg 
narrow flame, The burner consists of a fus:sd quartz tube with a series 
of small holes parallel to its diameter. The electrodes are two parallel 
discs of platinum, one fixe at one end of the flame, and the other 
capable of movement horizontally in the flame, 80 that it can be placed 
at any desired distance from the fixed electrode. The current h 
the flame was measured by a moving-coil galvanometer, and the 
potential diff; rende between the electrodes by an electrostatics volt- 
meter. The quartz - tube burner being a good insulator enables a 
current to be passed from one end of the flame to the other without 
fear of any of it going through the tube instead of through the fl ame. 
It thus enables the effect of putting salts into different parts of the 
flame to be easily studied. 

Dr J. A. FLEMING said that the paper was of practical interest, and 
described some experiment: he had made to utilise the properties of 
flames rendered conducting by potassium salts in the construction of 
a sensitive telegraphic rej. 

Mr. W. DuDDELL drew attention to the similarity of the phenomena 
described t» these exhibited by eleotrio arcs. He asked the author if 
he had oousidered the possibility of using a conducting flame as a 
high-voltege rectifier, Also, hsd the author tried sodium salts and 
what were their effects compared with those of potassium. 

Dr. W. Watson ssted if the drop of potential at the negative 
electrode depended upon the temperature of the electrodes. 

Dr. H. A. WILSON, in reply to Mr. Duddell, said that the salts of 
ce3iam, rubidium, potassium, sodium, and lithium imparted oon - 
duotivity to flames in the order named. This order was also the order 
of the atomic weights. He had found that a flame could be used as a 
rectifier when using alt arnations about 100~ per second, but was not 
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sure whether it would reotify rapidly alternating currents, In reply to 
Dr. Watson. he said that the temperature of the electrodes exercised 
a great influence, An increase in the temperature of the electrode 
diminished the drop of potential at the electrode. 

A paper on Contact with Dielectrics” was read by Mr. RoLLO 
APPLEYARD. The objeot of the paper is to examine (1) whether 
tinfoil electrodes, pressed sgainst a sheet of dielectric by iadiarubber 
dises, enable accurate determinatiors of dieleotrio resistance to be 
made; (2) the effect upon dielectric resistance of change of load on 
such tinfoil electrodes in the case of presspahn ; (3) the «ffect upon 
dielectric resistance of inoreate or decrease of voltage in the case press- 
pahn between tinfoil electrodos; (4) the rate and direction of the 
change of deflection in direct-deflection tests on preaspahn, and to 
determine in how far these changes result from surface conditions and 
in how far from internal stresses ; (5) the effect of reversals of voltage 
upon dielectric resistance; (6) the effect of prolonged '' electrification” ; 
(7) to indicate the probable limits of acouracy with mercury electrodes ; 
(8) to point out that Price’s guard wire can be used in sheet teats to 
eliminate leakege over the sheet surface as well as over the instruments. 
Among the conclusions arrived at are the followirg: (a) Except in 
the case of homogeneous dielectrics, it is misleading to deduce 
specific values referred to unit cube of the material from the results 
of tesis on sheets, (b) With tinfoil electrodes, the apparent resist- 
ance of presspahn diminishes as the load increases, aud it attains 


a fairly constant value at a load of 400 grm. per em.? 4c) 
If, with tinfoil electrodes, the load is gradually diminished after a 
load of 543 grm. per cm.?, the resis'ance gradually riss, but the 


rise is less rapid than the diminution in the former case (b). (d) When 
the fall load with tinfoil electrodes ie again restored the resistance 
falls to its minimum value. (e) For small loade, with tinfoil eleo- 
trodes, the second- minute deflection is in general greater than the fint. 
minute de flection. As the load increases, a point is reached at which 
these deflections become approximately equal, For loads greater than 
about 360 grm. per cm.?^, the firet-minute di flection is in general 
greater than the second-minute de fleotior. (f, Increase of voltage, 
with tinfoil electrodes, especially with small loads, Lehaves like 
increase of load, apparently increasing the contact area and diminish. 
ing the ol served dielectric resistance. Load, voltage, and the normal 
effect of absorption thus combine to determine the ratio of the fiuit. 
minute deflection to the sccond-minute di flection. (g) When mercury 


electrodes are used, the dielectric resistance as measured at different 
is sensibly the same, even for abrupt and great changes of 
(h) When mercury electrodes are used the second-minute 


vol 


voltage, 
defleotion is in general never greater than the first- minute deflaction, 


The inference is that when, with tir foil electrodes, the converse is the 


case, it arises from imperfect contact, and not from the materis] itse'f. 
(i) When mercury electrodes are used the dielectric resistanceas measured 


with a voltage applied in a given direction ie sensibly the same 


as that measured with the voltage reversed, aud this equality sppears 
to become greater after a few 1eversals. 
which tinfoil electrodes yield fairly accurate results. With greater 
loads there is danger of crushing the material. With a less load the 
sontsot is faulty. 

Mr. Davip OWEN, in reference to the variation of apparent resist- 
ance with the volts applied in the case of the experiments made by 
the author where tinfoil electrodes were used, pointed out that an 
effect of the came kind takes place in t^e case cf the leakage resistance 
of condensers of paraffined paper and tinfoil. If the intulstion resist- 
ance be measured by obeerving the rate (f leak of the condenser, the 
curve of volts and time drops more slowly than according to the 
exponential law. The same result is obtained if the current mair tained 
by the spplication of a steady voltage across the conde: ser terminals 
is measured by a galvanometer in series. For euch a condens.r a 


recent test gave an appareat resistance of 100 megohms for a P.D. of 


four volts, bat this value steadily drcpped with rise of voltege, and was 
41 megohms for 20 volte. Though the voltsge here used was much 
less than those applied by the author, the effect in question is the 
same in kind and in degree. 

Mr, A. OAMPBELL said Mr. Appleyard’s paper was an interesting 
contribution to our knowledge of a difficult but practically important 
subject. He had established the advanteges of mercury electrodee, 
Mr. Campbell remarked that he had used tinfoil and indiarabber 
electrodes for the Jatt 15 years, and mentioned that before they were 
adopted at the National Physical Laboratory for Mr. Rayner’s and 
other work they were put through a series of tests with varying 
weights, and from the observations a workiog pressure was chosen 
which gave tolerably accurate results. He had also tried guard wires 
with several kinds of sheets, and found that the surface leaksge was 
negligible. In Mr. Rayner’s experiments at high temperatures, the 
changes due to a fall of temperature of a few degrees were so enormous 
that any inaccuracy due to the clamps was of trifling importance. 
Mr. Oampbell mentioned that when messiring the capacities of thin 
sheets, tinfoil electrodes gave results which in some cases varied with 
the applied pressure. For example, with’ dry paper as dieleotrio, 
increase of pr«ssure gave coneiderable increase of capacity, and since 
in this case the contsct does not matter, the effect must have been 
due to approach of the electrodes. If the paper te blackleaded the 
change of pretsure has less effect. He therefore suggested that in 
cases where mercury was inconvenient the use of blacklead might be 
of advantage. 

Dr. H. A. WILSON expressed the opinion that when using mercury 
electrodes the diminution in res'stance might be due to compression of 
the dielectric caused by the pressure of the mercury, rather than to 
better contact between the mercury and the dielectric. 

Mr. W. A. Prick ssid that the question of insulation tests was an 
important and far-reaching one. Dr. Wilson had suggested that the 
pressure of the mercury might cause a change of form, but he did not 
think that pressures so small would produce any appreciable change. 
Tbe eather gir shown that provided you obteined contact between 


gp" ge per equare centimetre. 
r. 


(7) There is a critical load at 


the electrodes and the dielectrio, you oculd obtain constant valaes for 


the insulation resistar c. 
Prof. W. Oassiz suggested that the pressure might be applied to the 
tinfoil electrodes by placing a sheet of indierubter over each of them, 


or by putting the plate of dielectric with its \iafoil electrodes iu a fist 
indiarubber bag and pumping out the air under the indiarubber. Thus 


the pressure of the atmosphere wou'd produce more uoiform and 
effective contact «f the tinfoil with the dielectric, The pressure 
obtainable in this way might have any desired value up to about a 


R. APPLEYARD, in reply to Mr. Camptil.’s suggestion with 


regard to the use cf blacklesd, pointed out that it wae neceesary t» 
guard sgeinet moisture. 


Sparious effects might be introduced by 
electrolytic action. 


ee —— — 


LEGAL. INTELLIGENCE. 


ACCIDENT. 


At the Essex Assizes, before Mr. Justice Bueknill, an action wee 
brought by Mr. Grant, hctel proprietor, to recover damsges from 
Meso. J. G. White and Oo, for personal irjaries sustainid by 
plaintiff through alleged negligence on the part of the defendauts in 
not properly protecting an excavation. Defendants denied negligence. 

Plain t'ff was driving in a dog cart in June cf lait year about 11 p.m. 
He had two lights on his cart, and wes travelling st seven or eigl t 
miles an hour. When he reached Barrack-etreet he saw a red l'gbt in 
the middle of the rosd, and, continuing to drive on, on his near or 
proper side, the rear wheel of hie cart tilted up over a heap of granite 
setts, with the r«silt that the off wheel dropped into an excavation 
which was made in connection with the construction of the t-amwsye. 
Plaintiff was thrown out, rendered unoonscious, and so severely injared 
as to ntoe:sitete considerable medical attendance and care. It was 
stated on behalf of the plaint ff that the cone t ue tion of the tramlines 
had led to the traffic beirg diverted to one side of the tramliner, 
leaving about 10ft. available for t'affic. The plaintiff, who hid not 
diiven thet way previously while the excavations were beir g carried 
on, did not notice that the traffic had been so diverted, as there was 
nothing to indicat: it. 

Counsel for the defendants argued that the lights put up by them 
should have been a : ufficient warning. 

His Lorpsuip, without calling upon cour gel to reply for the plaintiff, 
decided that the defendants had been gailty of negliganoe: He found 
that there wes no l'ght in the middle of the road ia such a position as 
to indicate to the plaintiff that ib was dangerous for him to prooeed 
down the roa J. The proper aud utud course for defendante to have 
carried out would have been to have had a Lapging lamp from a 
scaffold pole. He did rot find that there was apy contributory negli- 
gence on the part of the plaintiff. Judgment would be for the plaintiff 
with £200 damsges and costs. 


MOTOR REPAIRS. 


In the Lord Mayor'a Court, before Mr. F. S. Jackson and a jury, the 
case of the Refuse Destructor Oompavy, Limited (in liquidation) v. 
Tosbinsky and Rachkovitz was disposed of. The plaintiff company 
claimel £10. 10e. in respect of certain repairs to an eleotrio motor 
machine, st the request of the defendants. The plaiatiffs supplied 
the defendants with a 20 b. p. electric motor. The defendants 
regant the plaintiffs tə see to the motor because it had got cut of 
order, The plaintiffs sent their engiteer, one Mr. Wil'shire, who 
found upon going to the sawmills thst the motor had been sutjected 
to negligent treatment. The 1epairs now sued for were in respect of a 
sum of 10s. for heated Loarings, which were put right, and the sum of 
£10 for repairing a burnt-out srmature, When the motor was fitted 
up by the plaintiffs the defendants were informed that it would be 
necessary to brush the machine from time to time, and not to allow 
hardwood dust and oil to accumulate. The motor, being used in a 
sawmill, could not be kept absolutely free from dust, but the 
defendants allowed an accumulation of wood-dust and oil to occur, and 
the result was to cause a '* bridging" of parts of the motor that were 
insulated. This, acting as a conductor. broke down the insuletion and 
caused the damage to the armature. The question for the jury was 
whether the damage to the armatuie was caused by defective work- 
manship or negligent treatment, 

For the defenve, Mr. EwARD KEIL, engineer, said that when fiis 
employed the met or wae œ nneoted to a countershaft. The dis‘ance 
between the couuterehsft and the motor was about Oft, and it was 
impossitle to get the motor to work properly, and they could never 
get a 20-h p. drive out of it. The effect of s3 short a drive was that 
the belting was required t» be so tight that the bearings became heated 
immediately. He had altered the length of drive and connected the 
motor to the main shaft, and it was now working admirably, 

Jadgment for plaintiffs for amount claimed. 


COMPANIES' MEETINGS AND REPORTS. 


J. G. WHITE AND CO. 


The sixth ordioary general meeting of thie Oompany was held on 
Friday last under the presidency of Lord Arthur Butler. 

The CHAIBMAN, in moving the ado, tion uf the report, stated that 
the present pe sition of the business was very satisfactory, as the Com. 


pany had in hand work of very considerable maguitude—in fact, con: 
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siderably more then it had (ver before at any one time. The contract 
work actually in hand exceeds £1,750,000, some considerable portion 
of which is being osrried out in foreign countries, where, it is antici- 
pated, the profits will be considerably larger than on tramway con- 
tracts carried out in Great Britain. A number of contracts have been 
secured for the complete construction of tramways, which indicates 
that the scope of the business is ee In addition, arrangementa 
have been made for securing businers in Brazil. 

Mr. J. B. WHITE seconded the motion, which was carried 
unanimously. 

The OHAIRMAN next moved: That a dividend, free of tax, at the 
rate of 6 per cent. per annum, on the cumulative preference shares for 
the year to Feb. 28, 1905, be declared.” 

This was seconded by Mr. J. B. WHITE, and agreed to. 

The CHAIRMAN also proposed: ''That a dividend, free of tax, at 
the rate of 6 per cent. per annum, on the ordinary shares for the year 
t» Feb. 28, 1905, be declared." 

Mr. J. B. WHITE seconded the motion, which was unanimously 
agreed to. 

The retiring directors, Mr. W. O. Burton and Lord Artbur Butler, 
were unanimously re-elected, on the motion of Mr. J. B. WHITE, 
seconded by Mr. A. N. CoxNETT ; and Messrs. Monkhouse, Stoneham, 
and Oo, were reappointed auditors, on the motion of Mr. WooLLETT, 
seconded by Mr. BURTON. 

A vote of thanks to the chairman concludei the proceedings. 


EDMUNDSON’S ELECTRICITY CORPORATION. 


The report for the year ended March 31 last, to be presented at the 
meeting on the 6th prox., states that, including £13,923 brought 
forward from last year, the vet profit, after payment of debenture 
interest, amounts to £68,915. The directors recommend a final 
dividend on the ordinsry shares at the rate of 9 per cent. per annum, 
making 7 per cent. for the year, snd a dividend at the rate of 7 per 
cent. on the 10,00) ordinary shares iesued in November, 1904, to be 
added to reserve fund £6,635, leaving to be carried forward £15,007. 
The trading profit for the first time shows a small decrease, but, on the 
other hand, the income derived from investments has corsiderably 
improved. It is on a continuance of thie improvement that the progress 
of the Oorporation will in future mainly depend. During the year 
10,000 preference shares, 10,000 ordinary shares, and £37,804 deben. 
ture stock have been issued. The premiums received in respect of 
these issues, less expens:s, amc unt to £13,364, and have been added 
to the reserve fund, which, with the contribution popoa to be made 
from revenue account, will be thereby increased to £90,000. The 
growth of the electric lighting and power stations in which the Oor- 
poration id interested continues to be satisfactory, the lamp connec- 
tions having increased from 568,549 to 761,455 during the year. The 
central station at Newbury was completed and opened in Janusry. 
Good progress has been made in connection with the central stations 
at Inverness and Ramsgate, both of which will be opened during the 
next few months, These will complete the whole of the central 
stations which the Company at present proposes to erect, 


UNITED RIVER PLATE TELEPHONE. 


The directors, in their report, ssy that the groes rece'pts in eterling 
for the year in-the River Plate were £161,084, as ageinst £154,824 
for last year. Deducting debenture interest, dividead on preference 
shares, and interim dividend on ordinary shares and adding 
interest on investments and transfer fees there remains a 
profit of £41,662, to which must be added £3,428 brought 
forward from the previo1s year, leaving an available balance of 
£45,091. Owing to the renewal and improvement of some of the 
most importint trunk lines and the general rise in weges con- 
s2quent on the enhanced cot of living in Argentina, there has been an 
exceptional increase in the River Plate expenses. After putting aside 
£10,000 for renewal of plant and transferring the eum of £15,000 t» 
the reserve fand, the directors recommend that a final dividend of 
5 per cent. be paid upon the ordinary share capital of the Company, 
making, with the interim dividend paid Dec. 31 last, a retarn of 8 per 
cent. for the year, free of income tax, and that the balance of £2 591 
be carried forward. The business of the Oompany continues steadily 
to increase, and, as anticipated, farther capital ie required. It is 
therefore intended to make an issue of £50,009 in ordinary shares, 
which will be offered to the ordinary shareholders at par, 


NEW COMPANIES REGISTERED, 


Electrical Distribution of Yorkshire, Limited. — Capital, 
£10,000. Objects: To carry on in the West Riding of Yorkshire or 
elsewhere the business of suppliers of electricity end gis for light, 
heat, motive power or other wise, elect icians, electrical, chemical 
engineers, etc. 

Lien Discharged. 
British Tramways and General Construction Company, 


Limited, London, E. C. — Discharge registered June 20 cf lien 
registered April 22, 1904, for £120,000. 


APPOINTMENTS VACANT. 


Shift-Enginoer Foreman. 


Applieations to Box 8 92, Electrical 
Engineer Office, 


See advertisement in last issue, 


Electrical Engineer, Handsworth Urban District Council. Salary, 
£350 per annum. Applications by June 30. 

Principal of fhe Paddington Technical Iustitute, Ssltram-crescent, 
W. Commencing salary, £500 a year. Applications to the London 
County Uouncil by Jaly 3. See advertisement iu last issue. 

Electrical Draughtsman, Metropolitan Asylums Board, London, 
E. O. Salary, £125 per annum. Applications to Mr. T. Duncombe 
Mann, clerk, by 10 a.m. on July 3. 

Tramway Manager, Leyton Urban District Oouncil, Salary, 
£300 per annum. Applications by 12 noon on July 1. 

Shift Engineer, Burslem electricity works. Applications by July 6. 
See advertisement. 

Various.—Head of electrical engineering department; salary, £200 
per annum. Head of civil and mechanical engineering department; 
salary, £200 per annum. Assistant for building construction, ete. ; 
salary, £130 per annum. Halifax Education Committee. Applications 
by July 11. See advertisement, 


—————————M— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Fregenal (Spain).—The Municipality require tenders for public 
e‘ectri: lighting. Tenders by Jaly 3. 


Mazarron (Spain) —The Municipality require tenders for public. 
electric lighting. "Tenders by July 5. 


Liria (Spain)—The Mupicipality require tenders for public and 
privat» electric lighting. No dats fixed. 


La Rambla (Province of Cordoba, Spain).—The Municipality 
require tenders for public electric lighting. Tenders by July 1. 


Cataquozes (Spain).—The Municipal Electric Light and Power 
Company require tenders for electric plant. Tenders by July 1. 


Gillingham.—Tenders are invited for one water-tube boiler and 
superheater, for the Electricity Committee. Tenders by July 3. 


Leigh (Lanos.), —Tenders are invited for the supply cf one watsr- 
tube bciler fo: tue electricity deput nent. Tenders by July 1. 


Fulham —The Ocuncil invite tenders for extension of cables, 
feeders, etc. Tenders by noon on July 12. See advertisement in last 
issue. 


Itford —The Uib i District Council invite tenders for the supply 
of Ain. and °25in. concentric cable, Tenders by 4 p.m. on July 11. 
See advo: t sement 


London.—The London Oounty Oouncil invite tenders for two low- 
tension fe«der switchboards, Tenders by 10 a.m. on Joly 11. See 
advertisement in last i:sue. — 


Bradford. —The Educition Committee invite tenders for the lighting 
of block A of the Grav oda new Oounoil schools by electricity. 
Tenders by 10 a.m, on Jaly 3. 


Bradford.— The Oorporation invite tenders for electric lighti- g 
ics‘allation in connection with the alterations at the cent:al public 
library, Darley-atreet. Tenders by 12 noon on July 8. 


Dewsbury —Tenders are invite ì for the wiring and fittings required 
for lighting the warehcuse in Wellington-road belongir g to the 
Dewsbury Pioaeers' Iadustrial Society, L'míted. T-niers by July 5. 


Burton-upon-Trent.—Tae Corporation invite tenders for the elec- 
tri:al equipment on the overhead sys: em of about 13 miles of tramway 
(Contract No. 10). Tenders by noon on July 7. See advertisement in 
last issue. 


Loughborough.—Tenders a-e invited for the supply of materials 
and stores for tho year ending Jaly 31, 1906, for the electricity works. 
Tenders to the Borough E'eotrical Eogineer by July 18. See adver- 
risement. 


Brighton. — The Town Council iuvit» t»nders for supply, erection 
and maintenance of a 260-cell storage battery, having a capacity of 
1,000 ampere-hours, at their power station, Southwick. Tenders by 
10 a.m. on July 3. 


Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric oranes, capable of lifting 10.000 kc. 
and 1,500 ko. respsctively. Tenders by Sept. 15. Estimate, 
107,010*10 pesetas. 


Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Vah Megha sub-station of a 400-kw. moto- 
generaior, together with the necessary switchgear for same. 


Neath, —Tho Rural District Council invite tenders for the supply, 
ete., of electric light and power mains, sub stitions, switchboards, 
feeding pillars, switch pillars, excavations, and other works in connec. 
tion withia their ares. Tenders by July 17. See advertisement, 


RESULTS OF TENDERS. 


Port Elizabeth.—The tender of Mesira. Wills and Davey has ben 
accepted, at £8,985, for the electricity works. 


Bristol.—The Docks Committee have accepted t^e tender of Messr». 
Stothert and Pitt, Bath, for the constructisn, delivery, erecting ia 
place, fitting, testing, and maintenance for 12 months after completion, 
of four two-ton movable electric jib oranes, and one three-ton movahle 
electrio jib crane to be erected on the adjoining wharf at Canons Marsh. 


Colliery Contracts,— Messrs. Bruce Peebles and Oo., 25, Victoria- 
street, report the following recont contracts for colliery plant: Lsmbton 
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Collieries, Durham, 2 800 h. p. in hauling, pumping, and ventilsting 
motors; aversge size. 150 h. p. Risca Collieries, South Wales, 1,800 h. p. 
in pumping snd hauliog ; average 8/ze, 180 h. p. Darbishires Quarries, 
North Wales, 1,500 h.p. motors varying from 50 to 150h.p. Bow 
Hill Oollieries, 500 h. p. in pumpicg and hauling. The total horse- 
power aggregates over 6,000, and the value of the orders aggregates 
over £40,000. 

Hammersmith.—The Borough Ooaucil have received the following 
tenders for the cable required for connecting up the new generating 
plant to the main switohboards : 


Henley's Telegraph Works Company ⁊ £291 0 0 
Western Electric Company (accepted)..........—.......... -... 294 18 9 
Bt. Helens Cable Company .......—.— .... 2 ios 0 
Siemens Bros, and Oo. . . . ẽæ . 817 b 0 
British Insulated and Helsby Cables, Limited... ............ 838 0 0 
Glover and d...... E EE En vss . 357 5 9 


St. Pancras.—The Borough Council have received the following 
tenders for the supply of arc lamp carbons for 12 months : 


Campagnie Frangaise....... T — S 2585 6 8 
im. qm ceanicacevan cases eases ———€ 465 13 2 
Siemens Bros. aud Oo... . . . . -.. 466 0 11 
De Grelle and Houd rei 2. 471 19 1 
Sloan Electrical Company (accepted) ............ 4 . 476 19 0 
Mayor nd Ee mim 464 5 b 
D. McNaughton (Henrion carbons).. . q — HM 494 17 4 
Brush Electrical Oomp ann KK enn 600 9 6 
Crompton and Co. ˙ e . mc 492 18 3 
General Electrio Company . ——— 510 15 2 
Johnson and Phillips... . — Y -.. 605 5b 4 
Electrical Oompan em m nenne 544 0 8 
British Thomson- Houston Oomp ang. .. 51417 © 
Veritys, Limited S . 64311 7 
Iuternational Electric Company ....... —— — . 685 14 5 
Henckel and Jordan omes .oso 5 € 709 16 1 
Rumney and Rumne z eene 1,629 15 9 


BUSINESS NOTES. 


TRACTION. 


Cardift.—The accounts for the year, over which there has been a 
good deal of speculation, are expected to be presented to the Finance 
Committee this week. 

South Shields,—The Local Government Board has completed its 
enquiry into the application of the Oorporation for sanction to a loan 
of £15,625 for additional tramway plant. 

Heywood,—Sanction has been reseived to the borrowing by the 
Oorporation of £37,200 for electrifying the tramways within the 
borough and the extension of the electricity works, 

Belfast.— At a meeting of the inhabitants a resolution was passed 
expressing ''dissenb and strong disapproval” of the suggested ld. 
steges, which, in regaid to the Falls-road district, were characterised 
as ''upjust and unfair.” 

Erith.—At the meeting of the Urban District Oounoil, the Electric 
Lighting and Tramways Oommittee reported that they hoped at the 
next meeting to be able to state when the whole of the tramway works 
are likely to be completed, 

Leitb.—The Town Council have had an ‘'instruction” car placed at 
the tramways depót in order that the drivers of the present horse cars 
may gain a practical knowledge of the working of electric oars before 
the new system of tramways is installed. 

Private Bills in Parliament.— In the House of Lords the follow. 
ing Bills have been read a third time: Central Electric Supp iy: County 
of London Electric Supply Company, London Uni amways 
(Extension of Time). In the Commons the following Bills have been 
read a third time: London County Council (Money), and Metropolitan 
Elsotrio Tramways. 

Huddersfield, —Some rather severe strictures were passed on the 


motormen at the meeting of the Corporation in connection with the: 


recent accidents. In their defence a councillor atated that in the case 
of the Newsome-road accident the brakes were tested, and on the first 
test were found to be all right, but tested again they failed. The 
brake was again tried, and it then acted all right. | 

Warrington.—Oolonel von Donop last week inspected on behalf of 
the Board of Trade the new Stockton Heath tramway extension. At 
present the cars only run to Stafford-road, whereas the centre of the 
village is Viotoria- square, 250 yards away. The great difficulty in 
making the extension has been the swingbridge over the Ship Oanal, 
but the engineers have successfully surmounted this. At the trial 
epin there was some delay owing to some dirt having affected the 
ewitch under the bridge, but the run over the bridge to the equare 
was then accompliehed without mishap. The extension has cost about 
£11,000. 

Oxford.—We recorded last week that at a public meeting a resolu- 
tion was carried in favour of deferring the acquisition of the company's 
undertaking until further information had been obtained in regard to 
methods of conveyance generally. A special meeting of the Oorpora- 
tion was held last week to consider the question of purchase in the 
Jight of this resolution, when, after considerable d's»ussion, it was 
Gecided to acquire the company’s undertaking, and the follow supple- 
mentary proposition was agreed to: That the seal of the Corpora tion 
be affixed to an agreement to carry into effect the resolutions already 
adopted by the Oouncil, and that it be referred to a sposa committee 
to settle the terms of the agreement, and to take all such necessary 
pteps as may arise out of the transaction,” 


mence running to-morrow between Ealing and Whitechapel. 
taneously the Inner Circle service of the Metropolitan Railway will 
come into electrical operation. 
preparations were entirely completed for this change, but owing to the 
delay in the delivery of the sister companies’ rolling.stock the trans- 
formation has been delayed. 
circle eervice will be worked by electricity in its entirety shortly after 

the beginning of next month, but a definite announcement will be 


made in a few days. | 


The Underground.—Electric trains, four to the hour, will com- 
Simul- 
As announced earlier in the year, the 


It is expected that the District Railway 


St. Helens Tramway Strike.— Replying to a question at th 


meeting of the Liverpool Oorporation, Sir Oharles Petrie explained 
thet they had no arrangement whatever with the St. Helens Tramways 
Company. The arrangement was with the South Lancashire Oom- 
pany, and not the St. Helens Company, as to the working of that 
portion of the line between Kuotty Ash and Prescot. 
strike in connection with the St, Helens Company, but the Liver. 


There was a 


pool Corporation hed nothing to do with that, and took no sides 
in the matter. They simply undertook to work this particular 
length of line between Knotty Ash and Prescot for the benefit of 
the pessengers, and had not interfered in any way. The matter was 
now at an end, as the South Lsncashire Tramways Company had 
recommenced to work the line. | 


Rating of Tramways.—4At the invitation of the town clerk of 
Wakefield a conference of representitives from the local authorities 
through whose areas the lines of the Wakefield and Distriot Light 
Railway run, was held at the town hall last week. The town clerk 
asked for support in a proposal to contest the refusal of the compan 
to pay in full the district rate levied by the Corporation, on the groun 
that they are entitled to be rated at one-fourth only. The Corporation, 
on the other hand, contend that the light railway ie nob a railway 
within the meaning of Section 211 of the Public Health Act, 1876, and 
that the compauy are not oocupieis of land used only as a railway. 
The delegates were unanimously of opinion that the Wakefield Oor- 
porstion should be supported in its action, and they promised to report 
to their respective authorities. 


Glasgow.—The following figures in regard to the Oorporation 
tramway accounts for the [ast year are supplementary to those we 
gave last week: Erpenditure—traffio, £217.873; general, £75,119; 
repairs, £68,C4U0 ; power, £25,555—tot1), £387,167. Adding amount 
aet aside for renewal and depreciation (£153,334) the total is £540, 501. 
Deducting this amount from the gross revenue there remains a balance 
of £227,403. From this the following items have also té be deducted : 
lease of Govan lines, £5,080; lease of Paisley District Tramways, 
£915; interest, £49,906 ; sinking fund, £46,920; income tar, 
£5,434 ; parliamentary expenses, £891; common good, £25,C00— 
total, £134,146. This leaves a net surplus of £93 257, of which the 
committee propose to appropriate £68,500 for special depreciation, and 
to carry the balance to reserve fund. 


Bournemouth.— Extension to Ohristohurch is being pushed forward 
as expeditiously as possible by Messis. J. G. White and Oo., the con- 
tractors, who have about 100 men busily engaged in preparing the 
tra The continuance of the fine weather will facilitate the work, 
and no delay is expected, as all the materials have been delivered and 
the contracts settled. The fist section of the line will, it is cor- 
fidently hoped, be open for use on August Bank Holiday. This will 
give a ride from Pokesdown to Tuckton Biidge. Onwards the work is 
of much greater magnitude, for it involves the recor struction of Tuckton 
Bridge. The second section will probably be finished in October, and 
by November the contracto:s hope to have completed the underteking. 
The conatruction of the line will necessitate cther work, and the tele- 
phone and telegraph wires, instead of running overhead, will be carried 
underground. | 


London United Tramways Co. —The Highways Committee of the 
Kingston Town Oouncil have resolved that the company shall be 
required to lay their tramways in the streets where tramways are now 
being laid at such levels as shall be consistent with the wood pavin 
hereafter of such streets throughout their entire width. The Counci 
have received frcm the company plans for the widening of the bridge 
in St. James's-road, for the widening in Olarence.street from Oburch- 
street to Fife-road, for the widening in Olarence.street from Fife-road 
to the King’s Arms publio-house, for the widening at the junction cf 
Penrhyu.road and St. James’s-road, and in respect of crossing places 
and levels at Surbiton-road. A reply has been received from the com- 
pany stating that the matter of the construction of the length of 
tramway along Richmond - road from King’s-road to the borough 
boundary would be considered by the directors, 


Brighton.—Although there is a deficit on the past year’s working 
of £320, the system showed a marked improvement over last year, 
when the deficit amounted t» £4,778. The chief figures for the year 
ending March 31 last are: income, £50,339. 11s. 7d.; expenditure, 
£36,495. 138. 9d.; leaving a gross balance of £11,843, 17s. 10d. Out 
of this interest charges absorb £8,084, and sinking fund charges 
£4,080. 16s. 10d., leavirg a deficiency of £321. lle. lld. The 
principal items of expenditure for 1905 and 1904 respectively are; 
traffic expenses, £15,956. 15s. 3d. (£17,165. 123. 9d.); power 
expences, £11 350. 8s. 5d, (£11,093. 188. 6d.) ; repairs and renewals, 
£6,476. 78. 9d. (£8 487. 25.; management and general expenses, 
£5,813. 198 8d. (£35 260. 7e. 11d.) ; rents, rates, and taxes, £898, 
29, 8d. (£225. 13s. 41.). The population served by the tramways is 
126,250, and the car miles run during the past My total 1,152,828, 
the track mileage being 9 miles 3 furlon yards, of which 
7 miles 6 furlongs 157 yards are double track, and 1 mile 6 furlongs 
63 yards single track. The units of energy consumed were 1,816,067, 
the number per car mile being 1:57. During the past year the capital 
expenditure amounted to ,402. 78. 10d., the total expenditure to 
date being £274,070, 
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Kirkoaldy-to-Leven.—At the monthly meeting of the Kirkcaldy 
District Committee of the County Council the clerk reported that he 
had received the opinion of Mr. Campbell, K. O., in connection with a 
propessl by Mr. Sellon, engineer of the Wemyss tramways, that at 
certain points where the tramways came on to the road the rails should 
be laid st the side of the road, the tramway track being about 6in, 
above the surface of the road. Ina lengthy opinion counsel pointed 
out that the gross margin at the side of the road was under the control 
of the District Committee, but he thought it very doubifal if that 
fat made them occupiers of the land abutting on the road or adjoin- 
ing the road within the meaning of Section 4 or Section 22. He 
farther stated that the duty of the District Committee was to main- 
tain the roid in the interests of the public, and not to sanction 
encroachments on the carrisgeway or margin, - If they agreed to Mr. 
Wemyss's proposals, they would be liable for any damsgas to members 
of the public resulting from the alteratior s which they had authorised. 
A letter was read from Mr, Sellon, in whi:h he ssid he differed entirely 
from Mr, Campbell's opinion, and he had not the slightest doubt he 
could get it reversed 20 times over by counsel who knew anything at 
all about parliamentary work. They were aware, no doubt, that he 
did not require the consent cf the County Council in this case, neither 
did he require the matter to be referred to eminent counsel, and he 
accordipng.y advised them formally that in three weeks he would order 
the rails for the purpose of constructing the tramway seotion necessary 
for the construction of the line down the centre of the Randolph- 
road, leaving it entirely for the Oounty Counoil to consider within 
that time whether they would not prefer to suggest to him some cou: s; 
beneficia] alike to all parties without the interference of outside parties. 
After some discussion, it was sgreed to reply to Mr. Bellon that while 
the District Committee had been sll along willing to meet Mr, Wemyss'e 
views in connection with the tramways, they could not do otherwise 
than be guided by the opinion of counsel, 


Edinburgh-Queensferry. —A special meeting in committea of the 
Edinburgh Town Oouncil was beld last week for the purpose of con- 
sidering a repoit by the Lord Provost's Committee submitting draft 
agreement between the promoters of the Queens ferry tramways and the 
Corporation. We gave the main points of the agreement last week. 
The town clerk, in explaining the agreement, pointsd out that the 
effect of the Oorporation’s refusal, if they did refuse, to give consent in 
any form to thie tramwsy proposa), although they had nothiog to do 
with the consent of other people, would be to kill the propc sal for the 
present. The Dean Bridge ronte was the one the company would want 
if they could get it, but that obviously raised the qas ion of the 
widening of the Dean Bridge, and that would entail a great deal more 
money than the company oould afford to psy. The committee had 
only refrained from ssying no to the Bedford Bridge rout», which 
obviously was only an alternative to the Dean Bridge route, in order 
t» allow the Town Oouncil time to say either yes or no to that route. 
The other line was to connect Oomely Bank with Blackhall. The 
company would do it, and Comely would then become another 
Pilrig. The committee recommended giving consent to the company 
to come in from Blackhall to Comely Bank, but reserved to the down 
Council to consider, as they would have to do, whether they would 
themselves go to Blackhall or convert the route up to Frederick-st-eet 
into electric traction. What the documeat did was to give the Oor- 
poration absolute power to take at reasonable terme the part within the 
city, and power to acquire on reasorable terms outside lines. Some 
disouseion tok place on the question of the conditions of purchase. 
The Corporation may, on six months’ notice, require the company to 
sell the tramways at a price equivalent to the then st-uctural value as 
determined by an arbitrator, but not exceeding the cost price minus 
2) pu cent, written off for depreciation, and with a certain bonus 
added if purchased at various perons prior to the expiry of 21 years, 
Payment for wayleave, 4d. fares, season tickets, advertisements, a 
time limit, and other matters were all discussed, and then the draft 
agreement was approved. Meeting as the Town Oouncil, the 
agreement was confirmed after a ler gthy dit cussion. 


Manchester.—The Tramways Committee st their meeting on 
Tuesday had before them the report and abstract of accounts for the 
year ended March 21 list. The report states that at the date of 
the last report the routes cpon for traffic aggregat zd 137 miles 1 602 
yards of single track. During the year just ended the following 
extensions have been made and opt ned for trafic: Middletor - ros d, 
3 miles 718 yards; circular route extersion, Hulme Hall lane to 
Belle Vue-street, 4 miles 1,643 yards—total, 8 miles 601 yards. The 
aggregate length of single track open for traffic at March 51, 19C5, was 
therefore 146 miles 343 yards. The revenue account shows ‘otal 
receipts of £631,966. 123. Ad., against £611.881. 33. 8d. for the pre- 
ceding year. The working expenses were £411,497. 3s. 11d., against 
E891 858. 12s. 11d. The goss profit, with bank interest, totals 
£222,221. 17.. 6d. Aer allowing for interest (£52,120), redemption 
of debt (£55,579), and «ther charges, there remains a surplus of 
£101,277. 13s. 10d. Out of this the following sums have been voted : 
renewals and depre.istion acoount, £70,907; contribution in aid of 
the rates, £46,000 ; street improvements round infirmary (interest, ete. ), 
£4,043. 3s. 8d. — leaving a net profit of £120,950. 33. 8d. The conti ibu- 
tion in aid of the rates was increased by £5,000 being tranferred from a 
reserve fund accumulated io former years, making the total contriba- 
tion in aid of the rates during the year the sum of £61,0C0. The total 
of the borrowing powers is £1,925,000. Powers have been exercised 
up to £1,515,168, and the gr«s: capital expenditure is £1,587. 930. 
During the year the number of passengers carried was 126 900,875, an 
increase of over 6, 000, OC O on the previous year, when the figures were 
120, 772 508. The car milesge shows an increase of considerably 
over 1,000,000 miles, the figures being 14,123,124 during last year 
and 13,617,448 daring 1903.4. The percentsge of passenger 
fares show that 71:94 paid Id. for the journey, 11:01 paid l4d., 
7°10 2d., and 5:40 4d. Of the total number of passengers carried 
91,281,804 paid Id. fares, The electrical energy used during the year 


amounted to 18,854 240 units, against 16,815,764 ia the previous year. 
The average traffic revenue per car mile was 10'68d., against 10°52d., 
and the average traffic reverue per mile of single track was £4,299, 
as against £4 468 in 1905 4. The average working expenses per car mile, 
including power cost, was 6:99d., t6°781, The renewals and depre- 
cistion fund now amounts to £185,085, against £119,844 in the previous 
year. The oommittee had before them a report by the general manager, Mr. 
M'E!roy, in reference to the application of the motormen, condustors, 
timekeepers, and inspectors employed on the tramways for an increase 
at the rate of time and a half for Sunday duty, Good Friday, and 
Ohristmas Day. The committee decided that they were unable to 
comply with the men’s request. The report of the general mans ger 
states that the concessions already granted to the atsff in the Oorpora- 
tion service, as compared with what wes received by the men who 
worked under the old tramway company: amounted to an annual cost 
on the department of £50,000. If the farther concession were granted 
it would mean an inorea:e of £6,020 to this amount, 


LIGHTING AND GENERAL. 


Stafford, —There has been an increase of 37 per cent. in the output 
of the electricity depsrtment during the last month. 


Eigin.— The Dake of Richmond and Gordon proposes to lay cables 
fcr the supply of electricity to the villsge of Foohabers. 

Removal.—The National Electric Oonstruostion O»mpsny, Limited, 
have removed to larger premises at Qieen Aone's-chambsrs, West- 
minster, S. W. TE 

Eastern Extension Australasia and China Telegraph Co.— 
The directors have declared an interim dividend for the quarter ended 
March 31 last of 25, 6d. per share. | 

Southwark —Oounoillor Attenb rough proposes to move a resola- 
tion in fsvour of MK the electric light undertaking as a going 
concern in view of the heavy burden it throws upon the rates." 

Hamilton.—The Burgh of Hamilton Elestricity Sapply, for which 
Eimundeon's E ectricity Corporation are contractore, have held an 
exbibition cf electrical applianc:s, extending over four days, in the 
hall of the Oommercial Hotel, Hamilton. 

Wireless Communicatien with Lightshtps.—The Board of Trade 
and the Trinity House have concluded a contrast with Maroconi’s 
Wireless Telegraph Oompany, Limited, providing for the «quipmeat of 
lightebips with Marconi wireless telegraph installations. 

Buxton.—The accounts of the electricity dep .rtmeat for the year 
ending March, 1905, show a total revenue of £4212 compared with 
£3,884 for the previous year, beiog an inoresse of £528. The total 
expenses were £2,727 compared wi h £2 445 for the previous year, 
veicg an inc:et s» of £184. 

Edmundson's Electricity Co.—The directors recommend a final 
dividend on the ordinary shares of 9 per cent, per anonm for the half. 
year ended March 31, making, with the interim div.d:nd already paid, 
a dividend of 7 per cant. for the year. They also resommend a divi- 
dend at the rat» of 7 per cent. per annum on the 10,000 new ordinary 
shares issued in November, 1904. 


Swansea. The South Wales News reporte that while Mr. Alexander, 
electrical wire inspector under the Swansea Corporation, was ergiged 
on a raised trolley repairiog a wire at the hospital janction, one of the 
wires was carried away and struck Mr. Alexander, who was th:own to 
the ground, a fall of 20ſt. He was picked up in a semi-conscious con- 
dition and conveyed to the hospital, where it was found he had sustained 
& tovere wound on the forehead, | 

Technical Education.—A large Tariy of practical ini t inoes cf 
the work execut»d by students of technical classes in Great Britain, 
Ireland, and the Oolonies, and by candidates of the City and Guilde of 
London Iostitate's annual examination, 1905, is being shown at the 
North Gallery of the Imperial Institute. The show was opened on 
Wednesday by Lord Spencer, and will remain open until July 8. With 
the exhibi:s we will deal in a future issue, 

Stook Exchange.—The Stock Exchange Oommittee have ordered 
the undermentioned securities to be quct3d in the official list: Oalout `a 
Tramways Company, Limited, 32,610 shares of £5 each (£1 paid), 
Nos. 105.001 to 137,610. Applications have been made to the com- 
mittee to spint a special ssttling day in and to grant a quotation to 
Oounty of Durham Electrical Power Distribution Company, Limited, 
50,000 ordinary shares of £5 each and 50,000 preference es of £5 
each (special application); Hastings and District Electric Tramways 
Oompany, Liaited, £125,000 44 per cent. debsnture stock. 

Rochdale.— The accounts of the electricity department for the year 
ended March 31 give a total revenue of £9,797 and a total expenditure 
of £4975, which left £4,822 to be carried over to their revenue 
account, There was a balance of £622 from last year, and after 
paying £1,835 interest, EI. 200 repayment of capital, £592 sink- 
ing fuid, a balance of £1,818 remains to be carried forward. The 
units generated during the year amounted to 1, 440.429. of which 
1 160 535 were sold to private corsumers by meter, 158,087 were used 
on the works, making a tct of 1,298,680 accounted for, The total 
maximum s ipply amc uated to 908:5 delivered. 

New Issue. —In order t» provide for the completion of the 
of the undertaking of the Orystal Palace District Electric Supply 
Company, Limited, and to meet the continuous increase in the com- 
pany's business, the South Metropolitan Electric Light and Power 
Oompavy, L'mited, sre issuing a further £51,708 44 per cert. first 
mortgage debenture stock at £105, and a further 16,300 crdinary 
shares of £1 each, and 32, 600 7 per oent. cumulative preference shares 
of £1 each, at 21s. 6d. per share, payable as follows : on application, 
debenture ttock 5 per cent., ordinary and preference shares 18. re: 
share ; on allotment (including the premium), 25 per cent. and 5161; 
89 105 1, 1905, 25 per cent. and 5s.; on Jan, 1, |1906, 50 per cent, 
and 10s, 
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Norton. —The Urban District Oouncil are reminding the Northern 
Counties Electricity Supply Company, Limited, of the agreement the 
company undertook t» establish works within a period of two years, 
0 ssking for the reason why the undertaking has not been carried 
ou 

Bray.—The Electrc Light Commit tee selected the following three 
candidates for the post of assistant electrical engineer in order of 
merit—viz, : (1) Mr. D. E. McDonnell, Macroom ; (2) Mr. L. C. 
Redfern, Southport ; (5) Mr. Warren Storey, Dablin—but no assistant 
is to be appointed. 

Rotary Pumps,—Messrs, Federico Jarach and Oo., Milan, whose 
foundry and engineering works are at Ghi:a, have acquired from 
Positive Rctary Pumps, Limited, of 25, Northumberland-avenue, W. O., 
& concession for the manufacture and sale of pumps under their patents 
throughout the kingdom of Italy. 

Rawtenstall.— With regard to the steps taken to bring the Towa 
Council's electricity order into operation, it is repoit:d that the Board 
of Trade have approved the scheme pectin! in the form sabmitted 
to them. The estimates and plans have been prepared for the Local 
Government Board, and an enquiry will shortly be held. 


Dublin.—At a special meeting of the Oorporation to-day iho 
Electric Lightir g Committee will submit a report referring t» the delay 
which has arisen in connection with the extension of the electric 
lighting system. The committee recommend an application for 
sinction to a loan of £100,000 for exter sion of the undertaking. 


Pontypridd. — The South Wales Electric Power Company are 
offering to supply electrical energy for domettic purposes in Porty- 
pridd., Ib being questioned at the last Urban District Council meet - 
ing whether the company had a legal right todo so in view of the 
powers acquired by the Oouncil, it was decided to take counsel’s opinion 
on the matter. 

Bourne. —Mr. W. E. Milns, of Stimford and Grantham Electr’city 
Works, has prepared a scheme for the establishment of electricity 
works in Bourne, and this scheme was laid before a special meeting of 
the tradesmen's association on June 22, Further consideration is 
being given to the matter, and it js probable thst enquiries will be 
made for firms willing to erect and run such an undertaking. 


Exoter.—At the last Oity Oouncil meeting Mr. Roberts, dealing 
with the electricity undertaking accounts, said that last year's trading 
not showing a profit was not to be wondered at, considering the chang: s 
made at the worke and the fact that the price had been lowered to the 
consumer. He congratulated the committee that it was now putting 
the accounts in a proper state by facing facts and writing off deprecia- 
tion, and by no longer carrying forward any unsanctioned loans. 


City of London. —At lest week's Oourt of Common Council the 
electrical engineer reported on the leakage of eleotrio.ty from cən- 
sumere’ lines in cellars under the public ways, and the possible danger 
of shocks t» the public therefrom. It was sgreed that the attention 
of householders should be drawn to the necessity cf fixing and main- 
taining their electric circuits and apparatus in such a manner and con- 
dition te to prevent the possibility of the pavements from becoming 
charged with electricity. 

London Gazette.—The first dividend of 1s. 6d. in the £ has been 
declared in the estate of William Henry Lloyd Watson and George 
Huntington, electricians, 83, Batteraea-rise, London, The first 
mec ting in the estate of Alexander Holmes and Alexander McCallum, 
electrical engineers, trading as Holmes and MoOallum, at Orown 
Works, Darwen, will be held at 14, Obapel-street, Preston, on July 4, 
at 10. 50 a.m, A firet and final dividend of 234. in the E has been 
declered in the estate of Arthur Edgar Brooks, electrical engineer, 110, 
Oheapside, London. 

Battersea —The agreement with the London and South-Western 
Railway Oompany, relating to the supply of electrical energy for the 
purpose of their electrical installation, particularly for the lighting 
and supply of power at the Nine Elms goods yard, has now been com- 
pleted by the compaay, and the Council have commenced the supply. 
A reverse-ourrent circuit breaker is to be provided in connection with 
the new panel of the switchboard now on order at an estimated coat 
of £46. The figures for the half ycar show an increase of 37 con- 
sumers for lighting and 11 for power supply, with equivalent increases 
of 1,254 8-c.p. and 12 h. p. respectively. 


Houghton.1e-Spring. —Permiesion has been granted to the Durham 
Electric Power Ditribution Company to carry overhead tension wires 
ia the district where underground ones are impossible, eat j ct to an 
undertaking to conform with the Board of Trade regalations as to the 
public safety, and an undertaking that wherever the footpaths er roacs 
are damaged by the erection of the poles, the vlr tak will put the 
same into a proper state. The Lambton Oollieries Company hts been 
granted permission to carry certain electric light wires above the 
highways iI s-ead of underneath, subject to the company urd.rtakipng 
the public safety, and as far as they can legally do so. 


Agency. —Measrs, Nalder Bros, and Thompson, Limited, desire us 
to notify that in future Mr. Ernest Roberts, 6, Holborn-place, who 
heretofore hss had charge of their London district travelling, will not 
act in this capacity in future, owing to the large increase in hie own 
business, but that anyenquiries which he may receive will be attended to 
as heretofore. Messre, Frampton, Pain», and Jackson, 29, Old Q.een- 
atreet, Westminster. will in future represent them in London, and 
likewite in the Southern, Western, and Eastern Counties, and those 
districts where they are not at present represented, for ammeters, 
voltmeters, wattmeteis, and cirouit breakers and analogcus apparatt s. 


Aberystwgth.—At the last meeting of the Town Council the follow- 
ing resolution, passed by a town's meeting, was read: This meeting 
desires the Corporation to take into consideration the advisability of 
introducing electric lighting and a refuse destructor into the borough.” 
The Mayor said that the town’s affairs seemed to be reaching a crisis, 


i and it was time for them to consider the question of the destruction of 


refuse aud the desirability of stopping its discharge irt» the Severn. 
The refuse, he was told by exporte, was suitable for burning in a 
destructor, and the power derived by the process could ba utilised for 
generating electricity sufficient t» provide 1, 500 8-o.p. lamps. Mr. 

ohn Naylor, of Leighton Hall, was prepared to les ss the building and 
turbines on the Severn-road at a low ground rent for a long term of 
yea's. It was decided to convene a special m:e:ing of the Oouncil to 
consider the question. 

Krupka and Jacoby.—We are informed that Messre, Krupka and 
Ja»oby wi'l from to-day cease to act as mansgers of Siemens Klectrio 
Appliano s, Limited, and will contiuue to carry on businers on their 
own account under the name of Krupka end Jacoby at 61 and 68, 
Watling atrect, Queer Victoris-street, E O. They have made arrange- 
ments with Siemens Electric Applienoes, Limi'ed, under which they 
will continue to deal in all the electric appliances hitherto sold by 
them with ths exc?pticn of fire ala: ms, the department f.r which will 
be traneferred to the Woolwich w«rks of Siemens B:os, and Oo., 
Limited, The firm will als» ast as s.1e agente for Dr. Albert Lessing, 
Nuremberg, and as selling sgents for Siemens electric Ja mpa, for india- 
rubber ele:trio light wires and cables menufactured by Siemens 
Bros, aud Oo., Limited, and for some of the p:oducte ot Siemens- 
Sshackert Werke, of Berlin and Nuremberg, ana Siemens and Haleke, 
Berlin and Oharlottenburg. 

Shildon.—On Tuesday took place the formal opening of the elec- 
tricity works and refase des ruotor erected by Messrs. Heenan and 
Froude, Limited, for the Northern Oounties Elect: icity Supply Oom- 
pany. There is a four-cell refuse destructor of the Heenan patent 
type worked in connection with two Bab:ock snd Wilcox water. tabe 
boilers, with a combined heating surface of 3, 900 square feet, with a 
regenerator whereby the blatt is hested by the waste gases en route to 
the chimney after tuey have passed through the boile:s. "The forced 
draught js promoted by means of a Heenan fan driven direct by a vertical 
enclosed quick-revolution engine. The farnacesare on the inter-com- 
municating grate system. At the generating station sre installed two 
90-h.p. compound engines, by Messrs. Allen, Son, and Oo., of Bedford. 
The dynamcs are by the Westinghouse Oompapy, and are capable of 
supplying current for 6,000 8. o. b lamps. The s vitohboard, which 
has been const usted by Messers. Dorman and Smith, of Manchester, is 
of the latest pattern. There is also att rage battery of 250 cells. 


Hull.— An erquiry hes been held into an application of the Town 
Ocuncil for sanction to borrow £36,000 for the purpose of increasing 
the electricity plant. The town clerk, Mr. E. Laverack, said the 
electric light undertaking had been successful from its inception in 
1893, with the exception of the year 1901, when, owing io the high 
price of coal and other exceptional circumstances, no profit was made, 
Out of the profits they had paid inter sd on sinkiog fund, and the 
balance had gone to a reserve fund. Taose profits been made 
notwithetendiog a gradus! decrease ia the charges from 7d. for light 
and 6d. fur power to 44d. for light and from 21. t» Id. for power, the 
latter being governed by the quantities a consumer vssd, They had 
also made centrit u ions out of revenue towards the depreciation of the 
plant which was or‘giaally installed, particularly meters, Mr. Bell, 
the electrical engiceer, described the additional plant propcsed, and 
which cons’s‘s ot boilers, dynamos, engines, transformer», cables, eto. 
Ho said thet the maximum capacity of the existing plant would pro- 
vide an increase of 4,000 kw. Last year the demand rcs3 from 
8,100 kw. to 5,500 kw., and he anticipated & greater demand next 
year, owing to some large power consume:s which had recently been 
conr ected. 

St. Marylebone.—A repoit of the Electric Sapply Committee gives 
the fcllowing decails of each consumer 's account with the Metropolitan 
Company for 1904: total number of consumers eupplied during the 
year, 5,801; total number of meters in circuit, 6,482; gross income 
from sale of current, £133,570. 16s. 9d.; income from meter rents, 
£4,469. 138. Id.; total Board cf Trade units sold, 6 289,877 ; avera 
price obtained per Bcard of Trade unit (excluciog meter rents), 5 53 
aver ge p ice obtained per Board of Trace unit (including meter rents), 
5°269d. The prices charged to corsamers vary corsderably, The 
charge for residential purposes is 6d. per unit; that for trade purposes 
5d. per unit, if the consumption exceeds five units per 8-c.p. lamp 
installed per quarter; if the consumption falls below this, the price 
charged is 6d. p«r unit, For certain all-day basement lighting 3d. per 
unit is charged. In the case of blocks and flate where the supply is 
given in bulk, and the prop:ietor takes over all liability as to individual 
tenants, the company allow a rebst:» of 20 per cent. cff the 6d. rate. 
For motive-power and heating Fg! i the indicator system has beon 
introduced, the charges being 3d. per unit for the first two hours daily 
on maximum load, and 14d. per unit for all in excess of this quantity. 
In addition to these ttandard rates, there appear to be many special 
sgreemen!a with large consumers, or contumers with a special class of 
supply, sach as hespitals. In these cases the rates vary considerably, 
there being a few consumers at each cf the following ratee—v:z : aid 
441., Ad., 23J., 34d., 54d. (less 24 per cent.), 24d., 2d., 64d., and 
7d. per unit, The Board of Trade units sold at the various rates per 

unter is given a1 follows: at 61., 2,527,572 ; at 6d., 1,982,323; at 

d., 191 321 ; at 14d., 59,525 ; at 44d., 387,601; st 44d., 86 206; at 
Ad., 955,572 ; tundry, 99,959 —makipg a grand total of 6, 289, 877 units. 
The table shows the total ssles iu Board of Trade units and money value 
aud average price per quarter as follows: March quarter, 2,034,575 unita, 
value £43,558. 133. 54., average price 5'11d. ; June quarter, 1,018,298 
units, value £21,751, 9s. 3d., average price 5 12d.; September qua. tor, 
869,952 units, value £18,376. 1s. 2d., averege price 5 G7d. ; December 
quarter, 2,557,072 units value £49,924, 12e. 11d., dir price 
bC61.—totil for year, 6,989,877 units, value £133,570. 163. 9d., 
average price 5 0691. The rid eb of sales per quarter were : March 
quaiter (a) sales in Board of e units 32˙4 per cent., (b) income 
from consumers 32:5 cent. ; Jane quarter, 16'2 per cent. and 
16°3 per cent.; September quarter, 13°8 per cent, and 13:8 per cent, ; 


536 THE ELECTRICAL ENGINEER, JUNE 30, 1908. 


— 


December quarter, 376 per cent, and 37°4 per cent. The ratio of sales 
at various rates to total was: at 61., 2,527,572 unita, 40:2 per cent. to 
total; at 51., 1,982,325 units, 51:5 per cent, ; at 51., 191,321 units, 
5'0 per cent. ; at 141, 53,523 units, 0'9 per cent. ; at dad., 387,601 
uaits, 6'2 per cent.; at 44d., 86,206 units, 1°4 per oent. ; ab 41., 
966,572 units, 15˙2 per cent.; sundry, 99 959 units, 1°6 per cent. 
The present rates of charge will continue until the end of the year, 
the Council reserving to themselves the right of altering the same 
before the expiration of that period. 

Hammersmith.—Ground is to be purchased for an extra high. 
tension sub-station in the north of the borough, and a new high.-tsneion 
cable laid at a cost of £107. The premises of 22 additional con- 
sumers, representing a maximum of 567 8-c.p. lampe, have been con- 
nected to the mains, and 15 consumers have been disconnected, the 
pressnt number of consumers tiking carrent from the mains being 
1,592. It has been decided to order eir transformers of 100 kw. 
capacity each and six of 50 kw. capacity, the contract price with the 
British Electric Transformer Oompany being £120 and £87. 103. 
respectively, When the revised charge for public lighting comes 
into operation, about 1,000 maximum demand indicators now 
fixed at consumere’ premises will be rendered useless, An offer 
from the county borough of Hanley to purchase a number of these 
indicators at the following rates has been accepted —viz., 24 and 5 
amperes 15s. each, 10 to 25 amperes 17s 6d. to 20s, larger 
size 30a. In continuation of the report noticed by us in March, 
1905, with reference to the conversion of the arc lighting system from 
reotified to alternating current, the following report from the engineer 
has been submitted to the Oouncil: ‘‘ The trial circuit in Hammer- 
smith-road is now in working order, and tho r«sult of this is ia every 
way satisfactory. The cost of this conversion is £52. 26. 81., and this 
expenditure is justified for the following reasons: (a) The light is 
improved, being more equally distributed along the street instead of 
concentrated around the poets, (5) The lamps have been completely 
renovated, and are now quite as good as when purchas d originally in 
1896, and should stand another 10 years’ use without any heavy 
expense for renewals, (c) The circuits consist of only 16 lamps, so 
the pressure on the cables is reduced, thus decreasing the risk of 
breakdowns, and also minimising the importance of breakdowns owing 
to the fewer lamps being affected. (d) The present system of running 
50 rectified aros on one circuit inflicts great strain upon the cables, 
and more especially upon the fittings in the poste, with the result that 
during stormy weather the fittings tail and cause a great deal of troubie 
and expense. For instanoe, during the recent bad westher we had 
trouble with all the rectified circuits, five lamps and one switch were 
burnt out, and the leads in the posts were damaged, the total ccst of 
these faults amounting t» about £25. "This happens nearly every time 
bad weather is experienced, and is a very heavy charge on public 
lighting. The total coat of converting the whole cf the reotified aros 
to alternating (without taking oredit for any apparatus whioh will be 
thrown out of use) will not exceed £500. The cost of upkeep of the 
present system amounted to £255, 17s, last year, and I auticipste 
that if the lamps are oonverted this item will almost disappear. I 
therefore recommend that the present system of street - lighting be 
changed from rectified to alternating, section by section until the 
whole has been completed, aud that this work be placed in the hancs 
of the Universal Electrical Company, who carried out the trial circuit 
alterations." The committce recommend that the work be carried out, 
and a the order for the same be place 1 in the hands of the company 
named. 


12818, An improved electric safety switch having or possess- 
ing a gas-tight sparking chamber.  Frederi Edward 
Oidfield and Owen George Oowper, 43, Trinity-street, 
Southwark, London. 

12852, Improvements in electro-plating. Richard Bruno Roxby, 
53, Ohancery-lane, London. 

12853, Improvements in or connected with the electro-plating 
of aluminium. Richard Bruno Roxby, 55 Ohancery-lane, 
London. 

19875. Improvements in and relating to electric arc lamps. 
The British Thomson- Houston Oompany, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) (Oomplete specification.) 

12876. Improvements in and relating to alternating-current 
dynamo-electrio machines. The British Thomaon- 
Houston Company. Limited, 83, Cinnon-street, London. 
(Allgemeine Elekoricitits Ges., Germany. (Oomplete speci- 
fication. ) 

JUNE 22. 


19880. Improvements iu electric conductors, Anson Gardner 
Betts, Troy Reusselaer County, New York, United States. 

12899. Improvements in dynamo-electric generators and 
motors. Leonard Knight Olark, 128, Oolmore-row, 
Birmingham. | 

129914. Improvements in telegraphic receiving apparatus. 
Stephen  Dadley Field, 65, Ohancery-lane, London. 
(Complete specification. ) 

12045, Improvements in dynamos for railway train lighting. 
Henry Leitner and Richard Norman Lucas, 4, South · s: reet, 
Finsbury. 

12947, Improvements in or relating to the storage of elec 
trically-transmitted energy. Henry Wilson Fox, 322, 
High Holborn, London. 

12953. Improvements relating to safety devices for electrical 
apparatus, Lorenz Kottmair and Rudolf Zwack, 7, 
Southampton-buildings, Chanoery-lane, London. (Complete 
ep2cificat:on. ) 

12964. Improvomonts in electric aro lamps. The Britieh 
Thomson-Houston Company, Limited, 82, Oannon-streer, 
London. (The General Electric Company, United Statee.) 


JUNE 23. 


69874, Improvements in electric stop-motion mechanism for 
looms. Joseph Boteford Whitney, 18, Falham-pleoe, 
Paddington, London. (Date applied for under Patents 
Rule 9, April 3, 1905.) (Oomplete specification. ) 

69875, Improvements in fallers for electric  stop-motioa 
mechanism for looms. Joseph Botsford Whitney, 18, 
Fulham-place, Paddington, London. (Date applied for 
under Patents Rule 9, April 3, 1905. (Complete speci- 
fication.) 

12973, Au electrical timing apparatus for timing motorcars 
and for other analogous purposes, James Martin 
Logli; 37, West Nile-etreet, Glasgow. 

12976. Improvements in the methods of and means for the 
distribution of electricity to street lamps and the 
like. Georg» Wilkinson, Beech Mount, Harrogate. 

12999, Improvements in means for ensuring the continuity 
of movements derived from electric energy. Arthur 
Booth Webber and the Standard Time vom at Limited, 
22, Southampton-buildings, Ohancery-lane, London. 

13609. Improvements in automatic signalling apparatus more 
especially for use in connection with electric traction 
systems. Max Byng end William Charles Cloete Hawtayne, 
7i, Queen Victoria-street, London. 

13025. Improvements in electric arc lamps, William Reginald 

Ridings,  Wistinghouse Patent Bureau, Westinghousa 

Building, Norfolk-atreet, Strand, London. 


JUNE 24, 


13062, Improvements in or connected with insulators of electric 
railways, tramways, and the like. Robert Nandin 
Tweedy, Toydene, Amblecote, Stourbridge, Woroceatershire, 
(Complete specification.) 

13663, Improvements in or relating to electric clock and 
alarm systems, Wilhelm Rausch and Hermann Gondolf, 
30, Belvoir-street, Leicester. (Oomplete specification.) 

13073, Improvements in telephone and telegraph relays, 
Willism Aiken, c/o The British Insulated Helsby Cables, 
Limited, Milton-road, Edge lane, Liverpool. 

13084. Improvements relating te controllers for single-phase 
induction motors, Ray Philip Jackson, The Westing- 
house Patent Bureau, Westinghouse Building, Norfolk. 
street, Strand, London, (Date applied for under Patents 
Act, 1901, June 30, 1904, being date of application in 
United States.) (Oomplete specification.) 

13093, Improvements in or relating to electric drills. Alfred 
Julius Boult, 111, Hatton-garden, London. (William Obed 
Dantley, United States.) (Oomplete specification.) 

13107. Improvements in dynamo-electric machinery. The 
Honourable Charles Algernon Pareons and Alfred Flint, 
18, Southampton-buildings, Ohancery-lane, London, 

13108. Improvements in dynamo.electrio machinery. The 
Honourable Charles Algernon Parsons, 18, Southampton. 
buildings, Ohancery-lane, London, 


PROVISIONAL PATENTS, 1905. 


JUNE 19. 

12616, Improvements in and connected with electric railways 
and tramways. Alexander Swanson, Oathkin-a venue, 
Rutherglen, near Glasgow. 

12018. An apparatus for automatically recording the number 
of times a telephone is used. Richard Richmond and 
George Ernest Olare, 74, Woodside, Wimbledon, London. 

19045, Improvements in means for regulating dynamos. 
Henry Leitner, 4, South-street, Finsbury, London, 

12682, Improvements in telephone apparatus for use for 

e diving and like purposes, Alfred Graham and Robert 
Henry Davis, 4, South-street, Finsbury, London. 

12690. Improvements in intercommunication telephone 
systems. Isidore Bernard Birnbaum and Herbert George 
White, 322, High Holborn, London. (Oomplete speci- 


fication. ) 
JUNE 20. 

12725, Improvements in arc lamps. Bernard Meivyn Drake, 66, 
Victoria-tt:eet, Westminster, London. 

12778. Improvements j| in electric unloaders for air-com- 
pressors. Kan Harris Lake, 7, Southampton-buildiogs, 
Ohancery-lane, London. (The Ingersoll-Sergeant Drill 
Company, United States.) (Complete specification.) 

12791, Imprevements in electric locomotives. The British 
Thomeon-Houston Oompany, Limited, 83, Oannon-street, 
London, (The General Electric Company, United States.) 

19799. Improvements in and relating to dynamo-electrio 
machines. The Allgemeine Elektricitäts-Ges., 85, Oannou- 
street, London. (Date applied for under Patents Act, 1901, 
Sept. 17, 1904. being date of application in Germany.) 
(Complete specification.) 

JUNE 21. 

12822, An electric door-locking device.  Oharles Peter, Zurich- 

Langnau, Switzerland. (Complete specification.) 
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13112. Improvements in 


13113. 


and relating to dynamo- electric 
machines. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General E'ectric 
Company, United States.) (Complete specification.) 

Improvements in holders for commutator brushes. 
The Morgan Crucible Oompany, Limited, and Oherke 
William Speirs, 4, South-etreet, Finsbury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


2888, 


5232. 
6066. 
7211. 
7438. 


„ Filaments for 


. Electric measuring instruments. 


. Electric switches. 


. Bleoctric 


. Receivers for wireless telegraphy. 


To be published July 13. 


1904. 
electric incandescent lamps and 
method of manufacturing the same. L:vis. (General 
Electric Company.) 
Brtsh Thomson- 


Houston Company, Limited. (General Electric Company.) 


. Eleotrio ignition apparatus for exploding gases in 


rotary or reciprocating engines. Somerville. 


. Stopping-place indicators for oleotrio tramoars and 


the like. Wright. 
Electromagnetic relays. Tyer, Hollins, and Leake. 


Electrio motor -ocontrol systems. British Thomson- 
Houston Compavy, Limited. (General Electric Company.) 


. Controllers for electric motors. British Thomson- Houston 


Company, Limited. (General Electric Oompauy.) 

British Thomson-Houtton Company, 
(General Electric Company.) 

for electric oirouits. British 
(General Electric 


Limited. 
Eleotric controllers 
Thomson-Houston Oompany, Limited. 
Oompany.) 


. Means for operating the points of eleotrio tramways 


and the like, and also the overhead points or 
trolley switches and devices for actuating such 
operating means. Norris. 

. Vaporisers. British Thomson-Houston Company, Limited. 
(General Electric Company.) 

Electrical measuring instruments, 
Vignoles, Limited, and Evershed. 
Electric device for indicating the unauthorised 
opening of door looks, window fastenings, and the 
like. Levin. 

Mercury and the like vapour electric apparatus. 
Uarclap. (General Electric Company.) 

Instruments for mahing calculations in regard to 
electric conductors and other problems. Hincks. 


Evershed and 


Push buttons and the lie for electrio bells and 


similar services. Harcourt. 


. Electrical resistances. Moy and Bastie. 


Insulators for high-veltage electrio lines. Soc. Ceramica 
Richard-Giacri. (Date applied for under International 
Oonventiov, June 22, 1904.) 

1905. 

Electrical  hydro- pneumatic 
engines, Grasset. 

fans, 
Oompany.) 

Alarm fase for telephone exchanges. Oraft. (Dite 
applied for under Internations] Convention, Feb. 5, 1904 ) 

Electrical trolley heads with wire-finding apparatus 
attached. Oberry and Olive. 

Electric current oircuit breakers. Moy and Bastie. 

Electric clocks. Hope-Jones. 

Electric clocks, Oampiche. 

Method of securing the removable cover of a tumbler 
or like electrical switch. Davies. 


Electric induction meters. Oie, anon. Continentale pour 
la Fabrication des compteurs à Gaz et autres Appareils. 
9 applied for under International Convention, Feb. 16, 


governor for marine 


Fairwesther. (Diehl Manufacturing 


Vapour electric apparatus. Thomss. (Date spplied for 
under International Convention, May 25, 1904. 
Thompeon. (Ges. 


für drahtlose Telegraphie m. b. H.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. AME. Last price 
Commereial and Industrial.— £ £ 
Alliance Elecurical Oo., 5 cent. Cum. Pref., Nos. 1-70,)00 1 B- 
Aron sg pbs Meter, 6 p.c. Cum. Pref. Shares, 1- 125,000 1 . 7/16-17/32 
British Insulated and Helsby Cables, Ord., 1-100,000 ees 5 — 56 
6 per cent, Oum. Pref., 1-1 penile e 5 — 54-6 
cent. Mortgage Debentures ess 00 .. 103-106 
British Thomson-Houston Co., 44 per cent: lst Mort. Deb. 199103 
use Elec. and SABES 6 per cent. Pref., 
215, 001- 375, coce oco 2000 . 6 os 0.0 as 6.8 = 2 76-2 11/16 
— § dent. Mortgage Debenture Stock CIT: de ie 8)-91 
— Non, Oum., 6 Cont. Pre... . as 30 
— 44 cent. 1st Debenture Stock . 100 . 394 
«— 41 per cent, 2nd Debenture Stook æ=- 100 . 79-82 


Name. 


25 
Callender’s Cable, Debent ure exis 18 
— D per oent, Pret. OO € 9-5 mo oa 6 € 9-6 99 909999090099 9.29 99 we 5 ea 
sgn coalesce 32 P . 
2 par cen bentures.......... sooo oessooaecs — 100 . 
Bdison an Swan United, „A“ Shares, 1-99, 611. 3 = 
% A” Shares, 61017 8 5 — 
— 5 per cent, Debentures e oa 100 -— 
—— 4 per cent, Deb. Stock, Rede. ao es as a =. 
Moteis Ocasteaction: Limited. Now 1 to 112,100 ...... 8 
7 per cent, Cumulative Prein... oo cs ne i . 
4 Der cent, Porp. 1st Mort. Deb. e 100 . 
Ferranti Limited, 5 per 700800 lst Palade Dei oo Stock, Red. 100 
General Electric Compan uo Pref... 10 . 
EE bing iN 28423 ERN RE Ki Rh = - 
W.T.H sA 8 . uta - 
E Ae arated ee ee eee ea oo eS Q6 § L d 
Per oni. Debentures ................ !ꝛ ~ 100 . 
India Rubber, Gutta Percha, * Telegraph Works . 10 
4 per cent, Debentures..............—.. — € -.10 — 
Parker, Thos., Limited, Ordinary ...........- cce osco ~ | us 
T ction and tenance........ ansa. M rus 
— — D per cent. am» emm enm — as ap as on ap ap Que ap ap n 100 em 

Eleetrie Lighting and Supply.— 

8 4 per cent. Cur. Pret, T SOLIS .. . —— io I 
— cent. 15,000. — = - 
6 pet cent, Cam. d Pref., 15,001-22,500 ..— 10 — 
r cent, Debenture Stock. Re. — 10 = 
Bromley ent) Electric Light and Power Oo. .......... Da 
per oent. 105 De nture Stock, Red. 100 
Brom n, 0 evene MM Ne 
amine dre ym Preference .................. cae 6 «= 
Oalcutta Electric Su Corp., Ordinary, Nos. 1-60,000 — 6 . 
— Nos. 60,001-80,000 .. cc cece Leere e rero ne 6 « 
— at 1 ler cent. Gu Deb Stocks 100 2 
8 o Supp r cent. Guar - 
a Birand, Toi 6,000 „ ne : = 
— (it Bene ee 140,000 5 
40,001.80, ) 8 b. 
4 per cent. D Red. (Prov. Certa.).. 100 
Chelsea Electricity Supply ............ . . 6 — 
4 "c Debentures es 4 10 . 
Olty of London, Ordinarꝶ tt. a | | w 
dalag per cont Cumulative Pref................... — 10 ow 
~—— 5 per cent, Debenture Stock .................. ~ 10 . 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) — 100 . 
County « of don Electric Supply,Ordinary .......... - - 
——— 6 per cont. Cum. Prei. Q 0 ~» 
— — 4, per cent. Debentures Prov. Oerts. All pd. Rd. 100 
— 4) per cent. 2nd Debentures Prov. Certs......... ne 
Bdmundsons’ Electricity Corporation; Cedin nary, 1-60,000. 6 . 
~- 6 per cont. Cum. Ert... = - 
esto & Tracta, cent. First Mort. Deo . - 
Hlectric Oo. of Aust. , Ld., 6 p. c. Om. Pf., 1-30, 000 a» 
5 per cent. Debenture Stock, ed oo as ~ 
Folkestone d 8u ply 8 Nos. 1-10, O00 .. .. eo 
per cen * ap 
Havana ectricit > Limited, 115 000 .. DTE =e os Tr o a 
Hove El ited, TN mes 


ectric Ord., 1-13,000 
Isle of Wight Elec. Lt. and Pwr., LA., i p.c. Db. Stk. Red. 
Kalgoorlie Electric Power and Light ng, Limited, 6 per 


cent. Cum. Pref., 1-150, ODP. as osooso 
Kensington & tebridge Elec. Lt., Ltd., rd., 11. 00 
Kensington and tebridge and Notting Hill, 4 per 
t. Debenture Stock Ro...... = 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
London Electric, Ordinare ggg ES 
— 6 oent. f ð v 
—4 cent. 1st 00,001 300. 1 Stock, Red... 
„ -— First Mors Debenture Stook . 
Ber cont Aeris N e ide Debonture 5 
Midland ecto Po Power Din, bya p. [3 "CM rdi Deb.. 100 
N ene tos poh Vasa de 4 
Notting Hil Electric iem 330 E — 10 
4 per cent . Firs fort. Debs Nos ae 100 
Oxford Electric, , 1-86 ona Lu 14,31 9 6 
— 4 cent, Debenture Stock m.. . aese ma 100 
oe Oom of Montreal 4) per cent. First 
hares Mortgage Debentures ess .. 00 
amithneld Markets Hlectric Su Ltd., Ord., 1- 13,000 b 
4 cent. Debenture Stock 
South London, Ordinary .................... e ee erre 
South Metropolitan Electric Light and Power Co., Ord... 1 
7 per cent. Cum. Pref. ....................... 1 
——— 44 per cent. 10 MO MN o³·¹· 100 
——— Ditto, June, 1904 ũ ẽl lll eee rne isa 
dt. James's and Pall Mai, Ordinary, 101-20,080 -e — — 6 
— 7 ved cent, 5 sd 60. AU A oll nes eia eo on a = ii 
Urban Leko Bu] Su Oo., Ordinary, 8-80, 007 e =e oe «o 6 
a 6 per cen ulative Preference, e 60, 001.50,000 ` 
— 6 per cent, Cum. Pref., 110, 101-188, 881. 6 


Electric Tramways.— 


Anglo- ntine, 5 per cent. Cum, Pref., 1-50, 007 8 
Permanent 6 per cent. Debenture Stock, 1888 .. 100 
Auckland Elec. Trams, Ld.,5 p lst 155 Deb. Stk., Red. 100 
Barcelona Tramways Limited 1-20, 00 — 10 
5 per cent, Cum. Prof. Sha Shares, 1-10,000 .......... 10 
5 per cent. Deb., Red., 1-600 ................ e 100 
— 44 per cent. Red, De Jo tock % ͥͤ ADU RE 100 
Bath Elec. Tramways., Ld wh gat Shs., 75,001-150,606.. 1 
——— 5 per cent. Cum. hares, 1-59, 38 1 
Belfast Street Tramways, Ord., 1 25 283500 „ 10 
Blackpool and FI Fleetwood Tramroad .......... 1 
Brisbane Tramway Invest., Lim., Ord., 1.75, 00 6 
——— 6 per c:nt. Cum. Pref., Nos. 1 7 — ae | 
cent. Deb, Stk., Red., Prov. pd. ~ Ie 


per 

British umbia Electric Railway Oo., Ord. Def. .... 

— Ord Pref. ..................... cec ee no 

— 6 per cent. Oum. Perpetual Pref. Stock ...... 

— — 44 per cent. lst Mt. Dena., Nos. 1-6,850, of £40eaoh 40 
—— — 44 per cent. Vancouver Power Deb. 

British Biectric Traction Ord. 1-500 000 & 60,001-80,000° 10 

. tual Debenture 8 c 100 


n 


Amount Last price. 


894 iou 
101-104 
2 
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Name, Ade Last price, Name. “paid. Last ii 
8 
Oldham, Ashton, and Hyde Tramway Ordinary — = ~ =- 10 12 
Buenos Ayres mrd Bslzrino Trams 5 — 53 'ó per cent Our. Prei 10 93 
——— ‘A’ 6 per-ceas, Om, 51. , 1-40,000 6 61-51 Perth Elec. Tramways (F. A.) ö per cent. 1 Mrb, Deb. 8k 100 = 108. 
—— ‘B' 6 par ceat, Oa. Pt., 1.7.5000 =-~ 8 = 54-64 - Potteries Hlectric Traction, Ordinary 20,001-40,00 | == 10 83 94 
— Peor, Oart., all paid «e.9990990*950990909000€99 099? 99 00 — 103-106 44 per cent. Debenture Stock PF Ed 101-1 

Buenos Ayres Electris Trams., Ld., 5 p. o. Deb. Stk., Red. 100 . 98.100 South Lanoashire Blectric Traction and Power Company 

Calcutta Team ways; Limited, 1-102,26 -( 66666 8 3/168 7/16 230,000 Ordinary 2 1 
— Q4 per cent. lst Deb. Stock, RIB 100 107-109 £101,152 6 per cent. Preference 71 1 

0525 Biecoric Tramways Nos. 1-480,000 ............—— 1 1-14 — — $597,170 44 percent. Debenture Stock... 100. 6. — 100 pc. 

Otby ot Blemingham Tramways, 5 per cent, Cum. Pref... 6 37.10 
—1 ex cent. lst Mortgage Deb., 1-5,000(1917).. = 10 102 Electric Railways.— 

0510moo Glectric Tramways and Lighting, percent. 1 00 5 

Mordgage Debenture Stock, Rede. 100 102 104 Centrs! London, Ordinary — ais dn 1 - 1-93 

Cork aum ee Gee an LEE HNE OO: Ordinary — — n 94-10 4 percent. 11100 es =- 101 a05 
— ar sent. Cum. Feng a a — 90 Y) es» ao ao as ao an om (o WD mo "D = 
-— = ĝ oo cent. Debentures as.. ~e . 100 = 101-102 4 p.c. Deb, Stock (Prov. ey Oorts., fully paid)..100 æ 111-115 

Dablia Ualtsd Tram ways (1896), Ord., Nos. 1-60,000 = 10 = 154144 Otty and South London, Consoli 0 =æ m m 100 - TED 
— ) gar CSOD, Prof., Nos, within 1-60,000 .... 10 . 1 16 4 per cent, Debenturs Stock —————- 100 . 107-0 

Laportel ren Ordinary . = =- <= == "a | | eee 18-19 —À e? T" o "BO ---------- 18 - tear 
—  ) per cent. Oum. Pref. ex me an ao os «o 0 M GP CÓ @ GO all 14-144 — 98 d. 5 ent Pr 6 = Ert: 
— o p ven Stock 5 TE 100 " 108-11 GiverpoolO ee 1.8 sen ell... l0 œ 04 

Qm. Pest., Nos, 50,001-60,000 .... 4„„ 21-84 4 per oenn, mee Debentures, ken, 11,700. 99-101 
— - 4 percent, Debenture Stock .................. 100 = 85-80 baad Seater 1 8 9 ed Hotes of London, 6 per cent. 90-100 

Klilsemtaster aud District Lightingend Traction, Pref. 5 = 8-84 - 38 b 4018 sori a — ee 0 7. 9092 

LI Talted Teys.(1901),5 per cent. Oum, Pref, ...... 10 = 91-10: aterlooand Olty, Ordinary ß --- = 
-———— 1 por cent. let Mt. Db. Stock, Red. 6 0% % %%% „% „% E 100 en 100-103 T 1 ho 

Madras Elec. Trams (1904), Ld., 5 per cent. Deb. Atk., Red. 100 101-103 eiepnones.— 

Metropolitan Elec. Trams. , Ld. ,Defd.,1,000,001-1,514,016 1 9/32 11 National Telephons, Preferred 100 111-112 
Sores per cent. Cum. Pref. ,500,001-1,000,000 sec. "tee 1 oe 1-1 n6 — — Deferred Stock co co mo 0.8 mn ao mo (P GO no GC a an Gm» US 100 æ 102-104 
— — 44 er cent. Deb. Stock, Red. esco „%%% 100 "S 106-1 —A 6 per cent. Qum. First Pref. PF 10 E 1544 

Milwaukee Electric Railand Light, 5 per cent. 30-yr. Cons. — — per cent, Oum. Second Prat. 22 10 13.15 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ,000.. 106-110 — per cent. Nou. Cum. Third Pre. 65 ~- it? 

Montreal Street Rail., Sterling d per cent. (Mort.) Deb., — — 3) per cent, Deb. Stock, R.. 100 . 101-105 

1908, 1-600 jj eaa aa at aiaa asa LOU tx. -JOT- TUS — d. De k, Bed . 
4 per cent, Deb. Stock, ow mew ween 100 . 1034-1054 
— § rling 4 per cent. Deb., 1922, 601-2,000 ceeseese 100 os 103-105 — 4 per cent. Prov. (o a EET E T — ee -l 
New General Traction, 6 per cent. Cum. Pref.,1-10,000 and TE or leutal Telephone and Hlectric Company === ===. J . 14-14 
34, " 4, e ao aw m» «5 we = «- me as Ge ao as or an 5 m i- i — -— 6 per cent. Cum. Prein 1 ..11/16-1 $/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or | ME | Accounts for past year, | 
week | decrease. end Cost 
Line Seek l per 
| d | Current | 1904 los | Total P | Car miles | P a Gar | Mile ot | mile 
| | rren ota assengers | Car miles | Fas- ar | e of | mile, 
[eine | 1908. | 100%.. | Wosk. | year. | "m a Ending receipts carried, run. enger mile. | track. 
ee ee e l | 
| £ £ £ £ | | £ j|, d. . £ d. 

Aberdeen Corporation June 24 1,571 | 1,56) 11| — 1194| 194 | 19% May 31 37,931 9,099,715 | 794,641 |0:98 | 13°02) 1,970 614 

Ayr Corporation ie 5895. d e ^ a^ 1.89 „ 15 14,160 | 3,201,586 | 336,049 |1:05 |10-11| 1,770 | 50 

Barking Corporation . 1 - — — 183 — | — — x — eee ie: — rA 

Birkennead Corporation ...... 25 112) 1,050 | 5 — 165 | 23°53) 234 | March 31 56,073 | 11,527,932 1,349,701 |1:158| 9°98) 2.3885 61 

ons ham Corporation e 327 831 — 7 — — — a — — — | due á — ds 

irmingham Tramways Co. .. | — | — — — — 64 63 — me — = i Fa 25 a 

Blackburn Corporation ...... „ 21| 83 920 — 27 T 59| 24 | 2 25 43,374 | 7,742,692 951,484 | — 10844 — 4:59 

3kackpool Corporation „ 22 2,013 | 8» | 41,156) + 835 | 17} | 174 „ $1/211,168 | 6,169,121 784,443 |152 19.8. „ a 

Blackpool-Fleetwood Trams. 21 913 690 | + 223| — 3:7 154 154 Dec. 31 32,021 | 2,258,984 600,757 | 35°34 | 12°75) 2,001 | 705 

Bolton Corporation .......... | 25 2,276 | 1.855 |+ 421 + 916 | 38 38 March 31 94,151 | 19,895,496 | 2,188,030 |114 |10'52| 5,766 | 589 

Bournemouth Corporation 21| 1,451 1,050 | + 383| + 633 | 1015| 104 P =a — LE * ife a E 

Bradford Corporation ........| „ 24 4.552 4,805 — 15 — 77 41 - — Pon = — — = r4 

Brighton Corporation ........ „ 25 105| 879 ＋ 66) + 950h} 9 | 74 „ 311 — 10,432,508 | 1,031,928 100 |1010| — — 

Bristol Tramways Company. „ 25 5,261 | 5,201 | + 60 — 514 | 513 Dec. 319 253,150 | 44,591,439 | 6,035,528 | — — — 

Burnley Corporation „ 241.079 936 ＋ 95 — 1050 10 — — x sii M BC = z 

Burton Corporation . 1 27 Sak |) ote 19| — 259 | 8| — March 31j) 11,574 | 2,556,134 282,378 | 1:08 | 984| 1,570 | 757 

Cardiff Corporation ..........| „ 24 2195 | 2,035 ＋ 93 — — - s a ies = ex i. 2 NS 

Carlisle Tramways Company.. , 2^ 218 201 ＋ 17 — 35 — = Dec, 319 9,987 2,805,277 334,393 — 747 = "s 

Central London Railway...... „ 24| 6,401 | 6,620 — 218 + 1824, 6 6 „ 51,362,471 | 44,955,988 1,293,574 | 1:87 | 64°87 | 58,229 | 55:60 

Jiby & South London Rallway| ., 25| 2.2469 2.5 |- 285 — $8. 64) 6i „ 51/165,003a) 19,069, 5190 — -(— — — a 

Colchester Corporation. „ 2l 209 ee m 8 7 SSA | und m i: = |- | — A 1 

Cork E. T. and L. Company ..| ,, 2 804 r „ 519 26,657 6, 355,825 919,676 |100 | 685 — 33 

Darwen Corporation.......... „ 23 287 225 + 12 127 | 7-23, 7.25 March 51% 12,341 | 2,360,755 254,279 1:25 |11:65| 1,707 | 9°36 

Dover Corporation ..........|May 15 198 195 T 5 — | 4$ 44 31| 11,255 2,871,532 280,901 |091 | 9:63, 2,505 ms 

Dublin & NP epe Ry... June 25 í t i ey t M. + ON 7 63 | Dec. 319 6,234 588,905 107,164 |388 14098 952 | 739 

lin U. T., electric cars. „ 25| $55 e + 115 u 

Dabitn 8. District, Electric ..| „f 25 1146 | 1,1:4 |+ 12 | 7 | 46 „ $1g/154,648 — 5,129,556 —4— 1 — — h 

Duadee City Tram ways 21 556 951 |+ 15 — 22 22 May 15 35,874 9,084,522 752,814 | 0°93 '11*276| 1,630 = 

Rass Ham Corporation |o» 24 837 ASL |- A E oe 10°77 | 10:75 | March 31, 34,312 | 12,950,269 807,002 65 10˙2 — A 

Glasgow Corporation ........ „ e 16,121 14,273 | 41,812 | + 1.49 145 | 123 May 319 656,572 |177,179,549 14, 008,750 | 0°88 11°25 | 5,889 b| 7404 

Gloucester Corporation ......| » f 502 = — - 51 — | 2 2 fe ic tà — A. ES 

Halifax Corporation.......... „ 14| 2,576 | 1,395 | 41,035. + 813 55 30; March 31 68,283 | 16,322,054 | 1,387,885 | 1:00 |11:79| 8,069 | 877 

Huddersfiel Corporation ....| , 24 1,551 1.247 ＋ 107 l 35 35 „ 31 65,545 11,893,287 1,632,000 1:2 9-31 1.873 ch 

Hull Corporation, E. 8........ 26 21353, 2,152 — 13 95 | 25 | 19 „ 31 87,707 | 21,065,999 | 2,218,696 100 | 9°49 8,004 59 

Ilford Corporation — = = — = | 10 — — — — — | o — — E 

Ilkeston Corporation ........ „ 21 119 143 | - 21 — s = 2 ae a c: geo F S x 

Kirkcaldy Corporation n 21 als 217 — 4 s — — i: rat >e | A. — — ES “ 

Leeds Corporation. . » 24| 5957 9,761 155 + 3,119 | 89 813 „ 25 280,562 | 60,739,234 | 6,215,799 | 1°10 | 10°84) 3,407 | — 

Leicester Corporation ........ : agr " — 25 74 ec zl A Mant AA d c c ex _— 

Liverpool Cofporation........| » 17| 12283 | 10,837 | +1,402 „ 105. | 103| Dec. 519 551,484 113,057,234 [11,734,838 | 1+11 | 10°75) 5,160 | 698 

Liverpool Overhead Rafiway..| ., 25 t602 | 1,2 | =. 119) = 1 (67h) 6˙57 — June 30 79,252 | 10,466,726 | 986,185@ |1:82 |19:30a| 5,110 | —s 

London County Council ...... „ 17) 15,885 | 12,488 | 4, 397 = 464 | 40 = ia — cas | = — tens — 

Lowestoft Corporation ` = - — — € 3 Ps = M^ a | - | s» 3 

Maidstone borporation . se] ay ee] .. ted fe — -— 2 = = = — c m2 SO ber = "7 

Manchester Corporation. 21 13,021 | 12,112 | + 909 | + 9,9/9 1314 — — d e = | ze ~- xs 

Nelson Corporation „ 24 145 116 | + 29 = 23 | — | March 31| 5,200 | 1,420,759 171,132 | 8:8 647| — : 

Newcastle-op-Tyne Oorptn...| » 21 5719 4.85 1.775 = 45 | 584 „ 25,185,027 | 39,715,120 | 4,059,907 | 11 10 4,111% | 

Newport (Mon.) Corporation.. cO 2 m = — 15 — an ies . re e — 

Oldham Corporation » © 1728 117 | + 591 — 51 — = is — zi x ^ is * 

porta mouth Corporation „1 24 2.051 2.31 Y qp 252 — 55 29 29 31 91,448 | 18,204,426 | 1,828,193 116 | 12°39 E 

Reading Corporation ........| » 2 685 610 i - - — S "P * E | A d = È 

Rochdale Corporation . E 44 44 319 5,416 925,281 127,456 | 1°38 | 10°27 — 7:66 

gtherham Corporation .. .. . . „ "Ui 983 E: > -|-— „ 31 22,968 | 4,914,479 | 525,840 |102 |9:570| 2,247 | 668 

Salford Corporation ..........| » 26 4,999 | 4,00) 495| + 3,054 | — - — =< is | x cs * sa oh 

Scarborough TramwaysCo....| » 4 172 — are i = TE som — E = <A E iA Av - 

dheffüsld Corporation ..... „ 254.977 4,659 | + S18) + 1848 344 — „ 259 216,309 | 56,812,049 | 4,926,085 0804 10488 7,510 | 79 

Youthamvton Corporation. al 958 td R 1h) — oF EE 11 „ 31] 55,874 9,084,522 | 752,814 |0946 114860 5,760 — 

gouthend-on-Sea Corporation. 21 428 391 | + 47) + 88 6; | — — EA ses ond | — A; em 

Stockport Corporatien ...... » 25 612 9*6 | + 46 + 225 | OS — E" 2 =: | -< = — E * 

Bándéeland Corporation. ,, 25 1,453 1.361 |+ 82 + 199 19 54 18°48 „ 31, 62,606 | 14,848,988 | 1.385.468 | 101 | 10°46; — 64€ 

Swindon Corporation P 21 195 = -— — 33) — | — i Eos ea | 2 — 2 te 

Wallasey U.D.O. . = = ~ A T 7E6 + 52 + 515 105 |105 | „ 31 35,803 | 6,564,495 | 757,688 |1'8 11.86 4,10 | 7:38 

W arrington Corporation...... 24 9 36 516 | + QO) +. 165 74 X = #3 n * ae = ei. 2 

West Ham Corporation 22 1.47 1.152 + 515 + / 519 902| — = ~~ ro LA Es | Rx * 

Wolverhampton Corpora tion.. „ 14 1,521 607 | + 7ʃ5 — 71 — „ 319 20,878 4,263,066 | 417,555 — 18908 — | 

* Includes maintenanoe of anent way and proportion of profits paid to the tramway companies for term of un lease. a Train miie, 
Pet mils of single track o include rail and tram. d including de atien. f Including — of horse bir ig 91905 A Half-year's figures 
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QUESTIONS AND ANSWERS. 


It thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to 2 questions should be sept within 10 days after the 
quegtio 


n has appeared. 


QUESTIONS. 

763. Discuss the rules for determining the most economical current 
density of a one square inch cable, one mile long, insulated in a 
satisfactory manner, working at & pressure of 1,000 volts direot 
current, the duration of the maximum load being on an average 
five hours per day, cost per unit delivered to conductor Id., and 
interest and depreciation on cable taken at 10 per cent. State 
which rule you think gives the best result. —S. A. H. 

764, It is well known that the indicated horse-power of a triple- 
expansion engine can be varied by altering the cut-off of the 
intermediate-preesure or low-pressure valve, the high-pressure cut- 
off meanwhile remaining the same. I am not referring to extreme 
variations, when the engine almost ceases to be triple-e sion, 
but to slight alterations in the cut-offs, when the engine is doing 
equal work in each cylinder. Oan anyone explain why this 
should be so '—J. P. 

ANSWERS. 

Question No. 745.—A direct-current generator of 500 volta, for use on 
a three-wire system, is fitted with an automatic balancing arrange- 
ment, consisting of a choking coil fed, via slip-rings, from two 
points on the armature windinge, the middle point of the choking 
coil being connected to the neutral bus bar. Oan you give the 
theory of its action in balancing the pressure of the two sides of 
the network ? 

Answer to No. 745 (awarded 7s. 6d.).—To simplify matters 
as far as possible, consider the case of a simple ring armature 
revolving in a two-pole field. Figs. 1 and 2 represent this, 
B, and B, being the diagrammatic representation of the 
two commutator brushes, and s, and s, the brushes on two 
slip-rings. These slip-rings are connected to two opposite 
points of the armature winding, and from them a single- 
or alternating current can be collected, the virtual voltage 

ing about four-fifths of the continuous-current voltage 

(with a polearc of 50 per cent.). The maximum alter- 

nating-current voltage corresponds to the position in Fig. 1 

when the instantaneous voltage between the slip-rings is 


B B2 
2 
2 
2 2 m 
9 3 $ 
m = < 
S 8 m 


Fic. 2. 


equal to the voltage between the continuous-current brushes, 
B, and B,. In Fig. 2 the alternating pressure is now zero, 
corresponding to a quarter of a cycle’s advance. One com- 
plete revolution of the armature correspontis to one complete 
cycle of the alternating current. If the two slip-rings are 
connected to a suitably designed choking coil, under normal 
conditions, an alternating magnetising current will flow in 
this coil. It is found, however, that if the centre point of 
the coil is connected to a terminal, /,, a continuous current 
will flow between this terminal and either continuous- 
current brash, B, or B,, and that the voltage will be half 
that between the continuous-current brushes, B, and B,. 


The combination can thus be used to run a three-wire con- 


tinuous-current distribution system, by connecting the 
neutral to the terminal, ¢,, of the choking coil. 

It was shown above that the voltage between the slip- 
rings varies from a maximum (in Fig. 1), when it is equal 
to the continuous-current voltage, to zero a quarter of a 
revolution later. A quarter of a revolution later still it 
will be at a negative maximum, and so on through the 
cycle. Now this voltage is what is applied to the choking- 
coil terminals, and it is obvious that the voltage between 
f, (the centre terminal) and /, or ¢, is always half that 
between /, and /,; in other words, the potential of the 
point /4, is always midway between the two potentials of 
the points /, and /,—that is, midway between the potentials 
of the two slip-rings. At one moment (as in Fig. 1) the 
potential difference between /, and /, is equal to the 
potential difference between the continuous-current brushes— 
say 500 volts—and the point /, is at a potential halfway 
between these brushes. A littie later (as in Fig. 2) the 
voltage at the terminals of the choking coil is zero, each 
end being connected to points on the winding situated at 
that instant symmetrically in the field. The point /, is at 
a potential midway between /, and /, (in this case the 
three potentials are all the same, and equal to zero), so that 
it is at a potential halfway between the brushes, B, and B. 
It can easily be seen that since the connections to the two 
slip-rings, s, and s, are symmetrieally placed with regard to 
the armature and the continuous-current brushes, a point at 
& potential halfway between that of s, and 5, is also halfway 
between that of B, and B, (the continuous-current brushes). 
The terminal, /,, of the choking coil is such a point, and is, 
in fact, at all instants at what may be termed the electrical 
centre of the system. It is thus clear that the voltage 
between either continuous-current brush and /, is constant 
and equal to half that between the two continuous-current 
brushes. | 

It is interesting to follow out the course of the current. 
In Fig. 1, where two out-of-balance lamps are shown on 
one side of the three-wire system, the current comes out 
from the + brush through the lampe to the terminal /,. 
Here it joins with the alternating magnetising current 
flowing, and goes via t, and s; to the armature, joining it 
just under the negative continuous-current brush. A 
reference to the diagram clearly shows that at this instant 
the voltage at the terminals of the lamps is half that of 
the brushes, B, and B,. In Fig. 2 the current, after reach- 
ing 4, will divide, part going via f, and s, and part via t, 
and s, to the armature, entering it at symmetrically placed 
pum and, again, it is obvious that the voltage at the 

mp terminals is half that between the brushes, B, and B.. 

he above method of balancing can be used with three 
aliprings connected to points 120deg. apart and giving 
three-phase current, and in practice this is the arrangement 
generally adopted. The choking coil has then three limbs 
star-connected, and the terminal /, is at the centre of the 
star. The coil has to be designed to stand the applied 
voltage, and large enough to the out-of-balance 
current expected without overheating. The arrangement 
has the advantage that no moving machinery save the 
main generator is required to balance the system, aud in & 
properly-designed coil the losses are quite as small as those 
in a balancer.-—W. W. W. 


Answer to No. 745 (awarded 7s. od.). — This method of 
balancing has, I believe, only come up quite lately, and, 
that being so, it is not easy to hear results as to its work- 
ing, but in one station I know where they have it they do 


not use it, but prefer the usual balancer. 


The idea is this. Pointe are taken at 180deg. from each 
other round an armature, in which case it will readily be 
seen that there will be as many tappings as there are 
poles; these are taken down to two slip-rings, every 
alternate tapping being connected to the same slip-ring. 
Connections are then taken from brushes pressing on there 
slip-rings, through switches to the two opposite ends of the 
winding of a choking coil. The middle point of the wiod- 
ing of this coil is then connected through a switch to the 
neutral ’bus bar on the switchboard. The winding on the 
choker must be designed to be heavy enough to carry 
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ee the full out-of-balance current continuously when 
on M | RS 

Fig. 1 is a diagram which should explain the above and 
make matters clear. In thie N and S are two poles of a 
two-pole dynamo, between which the armature revelves; 
+ and — are the two brushes on the commutator. A and B 
are the two conductors 180deg. apart, from which tappings 
are taken to the two élip-rings, from which it is collected by 
the brushes C and D. From C and D it passes through two 
switches, Sw, to the two terminals of the choking coil, F, 
from the middle point, E, on the winding of which there 
1&-& connection through a switch to the neutral bus bar. 
A little careful consideration of this diagram will reveal 
the fact that when the machine is running there will be an 
alternating current flowing between A and B by way of 
the sa la brushes, and choking coil. This alternating 
current will have a frequency of P n cycles per second, 
where P represents the number of pairs of poles and n 
represents the number of revolutions of the armature per 
second. Now, in the case in point A and B are removed 
from the + and — brushes on the commutator by an 
equal distance, and, being similarly placed, the differences 
of potential between A and the — brush and B and the 
+ brush will be equal; this is equivalent to having the 
same difference of potential between each end of the 
choking coil and the two onter'bus bare. Now, as E is 


Fic. 1. 


midway between the two ends of this choker, and these 
two halves are similar, the differences of potential between 
E and each end must be an equal amount, hence the 
voltage between E and each outer must be equal, and in 
thia case that will be 250 volte, and this being connected to 
the neutral'bus bar, we obtain the result of having 500 
volts across the outers and 250 volts between the neutral 
and each outer. It will then be seen that for whatever 
position the wires, A and B, may be at any instant in a 
revolution of the armature, still there will be 250 
volts difference of potential between the point E and 
the two outers, and this point E will always be 250 volts 
below the +’bus bar and 250 volts above the —’bus bar. 
The direction of the current in the choking coil will be 
determined by the position of the two wires, A and B, with 
reference to the + brush, as the current will always flow in 
the choker from the wire which is nearest to the + brush 
to the one which is nearest tha - brush. Now, having 
shown that E will always be 250 volts negative to the 
+brush and 250 volts positive to the — brush, I will next 
proceed to explain the action.of this choking coil when the 
machine is connected up to a three-wire network in which 
the load is not equally balanced on each side, but in which 
there is an out-of-balance current flowing in the middle 
wire. Let us assume a pure lighting load with 1,000 lampe 
on the +side and 1,200 lamps on the — side (all of the 
same candle-power and efficiency), and further let us assume 
that the resistance of a 16-c.p. lamp for use on this voltage 
18.1,000 ohms. Therefore, the total resistance of the + side 


will be 1000 = 1 ohm, neglecting resistance of the mains, 


‘ete. Likewise the resistance of the negative side will be 


7206 = ‘83 ohm. In the above! have neglected to take 
into account the fact that owing to the sides being out of 
balance there will be a higher voltage on the ＋ side than 
the —side, and hence the resistance. of the filaments on 
this high side will be greater than that on the low side, 
owing to the increase of resistance with the rise of tempera- 
ture of the filament. Adding together these two resistances 
we obtain as a result 14-:85-1:850hms resistance from 


outer to outer. Now, by Ohm’s law we shall get a current 
of 185 = 2732 amperes flowing in our outers. Now, also 


by Ohm's law, it will be seen that it takes 275:2 x 1 =273°2 
volts to drive the 275 2 amperes through a resistance of 
1 ohm —i. e., the + side, and also it will take 273:2 x 83 
= 226:7 volts to drive 273'2 amperes through ‘83 ohm i. e, 
the — side. The sum of these two voltages 273 2 and 2267 
gives us, of course, 500, which is the voltage across the 
outers of the supply. This means that, neglecting any 
balancing, with the load as indicated, the voltages on the 
two sides of supply will be respectively 273 volts on the 
positive side and 227 volts on the negative side, the result 
being that the lampe on the + side will burn very bright, 
and those on the — eide will burn dim. 

Now, let us next ascertain what would be the out-of- 
balance current in the neutral 'bus bar if, by some means or 
other, the voltages on each side were the same—+ e., both 


250 volts. By Ohm's law we now have a current of ant 


= 250 amperes on the + side, and a current of = == 500 


amperes on the — side, so the result is that we have an out-of- 
balance current of 50 amperes flowing in the neutral. If we 
now look back over what we have done, we shall see that if the 
choking coil has its middle point connected to the neutral 
'bus bar it will have a balancing effect, and will endeavour 
to keep the voltages on each side equal—i.c., 250 volte— 
whereas, owing to the way the load is distributed, the 
voltage across the + and neutral bus bars will tend to be 
273 volts, and that across the neutral and — 227 volts. 
Now, considering the — fide, this is surely akin to 
paralleling 250 volts with 227, hence a considerable 
umount of the current for the negative side would come 
from the armature vid the choking coil. This being 30, it 
will not be necessary for the total current to flow through 
the + side, and so the voltage on that side will drop, and 
in the end we should obtain the required result of 250 volta 
either side with the out-of-balance current of 50 amperes 
being supplied by the choking coil arrangement. This 
may at first sight appear to be impossible, but, nevertheless, 
it is the case, and so I trust it will become plain thats 
choker connected thus can and does do the balancing. Of 
course, it will be understood that the less resistance in the 
winding of the choking coil the better, or else we should get 
a drop of potential in the choker itself due to it carrying 
the out-of-balance current. It will also be seen that as the 
armature revolves, the out-of-balance current will pass first 
through one half of the choker and then through the other, 
but always in the same direction with reference to the 
neutral'bus bar according as to which side of the system 
is the heavier loaded, and the number of times it changes 
from one half to the other per second will be 2 P n, where 
P=the number of pairs of poles and n= the number of 
revolutions per second. The object of making it a choking 
coil—i.c., a coil possessing little resistance but considerable 
self-induction—is obviously to prevent a large wasteful 
current flowing from one slip-ring vid the coil to the other, 
as this current would be alternating, and so the seli- 
induction keeps this down, whereas it will let a continuous 
current flow through it, which is what we require for our 
out of balance, and even if the current does rise slowly in 
one half, when changing from one half to the other, still it 
will fall just as slowly in the other half, and the net reeult 
will be the same. At the times when the two wires from which 
the two tappings are taken are mid way between the + and 
— brushes there will be no difference of potential between 
them, but still the middle point of the choking coil will be 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JANUARY: 6, 1905. 


250 volts above and below the — and + 'bus-bar potentials 


respectively, and then, but for the lag of the currente in the 
two halves in.growing and dying down, each half would 
take an equal share of the out-of- ce current. I believe 
this method of balancing has been tried by taking three 
points on. the winding of an armature 120deg. apart, and 
then joining these to one common point through three 
similar choking coils (as in three-phase star connections), 
and so creating an artificial neutral and connecting this to 
the neutral 'bus bar through a switch. 

I think from the above explanation it will be quite 
possible to understand this method of balancing, and a little 
thought will clearly indicate the directions the currents are 
flowing in the different wires under the various conditions, 
and so itis hardly necessary for me to do so now, as similar 
reasoning will show how an out-of-balance current on the 
positive side would be dealt with. —E. R. ALEXANDER. 


Answer to No. 745 (awarded .5s.).—In the figure the 
arrangement described in the question is shown diagram- 
matically for a two-pole machine. The E M.F. between 
the brushes marked À and B remains constant at 500 volta. 
The E M.F. between the points C and D, which are con- 
nected by means of the slip-rings to the terminals of the 
choking coil is an alternating one; it alternates with a 
frequency equal to the revolutions of the armature. This 
alternating E M.F. sends a small magnetising current 
through the choking coil which has a high self-induction. 
When C coincides with A and D with: B, the E.M F. 
between C and D is, of course, 500 volts. In this position 
there are no armature coils between A and C, but between 
C and B there are half the total number of armature coils 
by each of the two paths; as C moves away from A and 
towards B, its potential changes in a corresponding manner, 


so that the potential of C differs increasingly from the 
potential of A, and approaches the potential of B, until the 
point C coincides with the brush B, when, of course, B and 
C are at the same potential In the meantime the potential 
at D has been changing from the potential of B to the 
potential of A in an exactly similar manner, hence the 
potential between the terminals of the choking coil is not 
only an alternating one, but by the symmetry of the 
arrangement, the P.D. between A and C is at every instant 
equal to the P.D. between D and B. Now, the choking 
coil is really an auto-transformer, and the E M.F. of each 
turn being the same, since each has the same change of 
magnetic flux through it, therefore the middle point, E, 
is at a potential half-way between the potentials of C and 
D, and since the P.D. between A and C is equal to the 
P.D. between D and B, therefore the potential of E is 
always half-way between the potentials of the two brushes, 
and being connected to the neutral ’bus bar maintains the 
middle wire at the desired potential. 

Consider an out of-balance current returning on the 
middle wire. As .it is only the out-of-balance current 
that we are concerned with, we may neglect the balanced 
portion and regard the system as being loaded on one side 
only, as in sketch. The current we are considering all 
flows through one brush and returns by the middle wire to 
the point E. At E this current divides into two equal 
parts, one flowing through C and the other through D to A, 
where they again unite. The two equal currents in opposite 
directions in the two halves of the winding of the choking 
coil have no resultant magnetising effect on the iron core; 
their effects neutralise each other. Moreover, these currents 
are continuous, and hence they are not in any degree 
hindered by any choking action. The resistance of the 
two paths through the armature are in general not equal, 
and they are also varying continuously, but the armature 
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resistance and the resistance of the choking coil, if properly 

designed, are both small, and the volts lost in ohmic drop 

will be negligible. 4 

Perhaps another way of explaining the working of the 
arrangement would be to first of all suppose the choking 
coil replaced by a resistance, which would allow an 
alternating current to pass. This current would be in 
phase with the E.M.F. between C and D, and the middle 
point of the resistance would be at the correct potential 
for the middle wire, but if connected to it, the moment 
there was any out-of-balance current the available potential 
on the heavier-loaded side would decrease, on account of 
the ohmic drop. By the simple device of replacing the 
resistance with the choking coil, the resistance of whose 
winding may be very small indeed, the ohmic drop may be 
made negligible, while at the same time the energy wasted 
is also practically negligible, as there is only a small 
magnetising current flowing between C and D, and even 
this is largely wattless.—SUPERHEAT. 

Question No, 746. — A 300-kw. Ferranti alternator (3, 100 volta, 50 cycles, 
single-phase) is excited by a shunt-wound Elwell-Parker machine 
rated at 100 volts and 60 amperes, rope-driven from the main shaft. 
The exciting current varies from 40 to 60 amperes. Several times 
during the last 18 months this machine has dropped her exciting 
current under various load conditions, picking it up again after a 
short interval on one or two occasions. Careful examination for 
loose connections, slipping of the ropes, earths, or shorts on the 
exciter connections has tailed to reveal any fault which would 
account for this behaviour. Moreover, the machine has invariably 
run satisfactorily on the next shift. The writer would be glad of 
an explanation of this phenomenon. 

Answer to No. 146 (awarded 7s. 6d.).—The failure of the 
exciting current is most probably due to the resistance of 
the field winding of the direct-current machine being too 
near the critical value. For every shunt dynamo, at a 
definite speed, there is a certain critical value of the resist- 
ance of the field winding, which, if exceeded, will prevent 
the machine from exciting itself. This value can be deter- 
mined as follows: Separately excite the field from cells, 
and for varioue values of the exciting current observe the 
E.M.F. at the brushes while the machine is running at the 
proper speed ; plot the connection thus obtained on squared 
paper with feld current for abscisem and terminal volts for 
ordinates. The resulting curve is known as the magnetising 
characteristic. If the machine is delivering current the 
voltage at the brushes is less than the voltage on open 
circuit, by the ohmic drop in the armature, and also on 
account of a weakening of che field strength by armature 
reaction, If the voltage required to send the current 
through the field winding is less than the brush voltage, 
then the field current will be greater than necessary for this 
particular voltage, which will, therefore, rise until the 
required voltage and the available voltage are the same. 
If, on the other hand, the voltage necessary to maintain 
the field current is greater than that at the brushes, of 
course the field current is not maintained, and will 
decrease, with consequent drop of terminal volts, until 
either the available volts and required volts are equal 
once more, or the machine has lost all its volts. (This 
latter alternative is only another way of saying that the 
required and available volts are equal when each is equal 
to zero.) 

The requisite value for the field voltage is got by simply 
multiplying the field current by the resistance of the 
winding. It is possible to represent it by a straight line 
on the same piece of paper as that on which the magnetis- 
ing characteristic is drawn. Appended is a sketch in which 
are shown the sort of curves one may expect for a shunt 
dynamo running at a fixed speed, connecting brush voltage 
with field current when the machine is unloaded, and also 
when fully loaded. The straight line, undotted, gives the 
connection between required voltage and field current when 
the field winding is cold, say. The height of this curve is 
everywhere equal to the field current multiplied by the 
field resistance when cold. The points where this line cuts 
the first two curves gives the terminal voltage of the 
machine at no load and full load respectively for the par- 
ticular speed at which it is running. Suppose that when 
the shunt has got warm by a long run, the connection 
between required voltage and current in the field can be. 
represented by the dotted line in the sketch. As this line is 
every where higher than the brush voltage for the fully-loaded 
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machine, whatever the strength of the field current, the 
excitation will disappear, although if the load be switched off 
the machine may re-excite, since then the brush voltage is 
up to & certain point higher than what is required to 
maintain the field current. This point where the two 
curves cross gives the value to which the volts will rise 
under these conditions. It is probably only when the 
machine has been running for a considerable time that its 
excitation fails. If this is so, it tends to confirm the 
explanation here given, and apparently a short rest allows 
the copper to cool sufficiently for re-excitation. Since the 


FIELO CURRENT 


excitation fails only occasionally, the resistance must be, as 

a rule, within the critical value, and a very slight move- 

ment of the brushes from the position of maximum E. M. F., 

ora very small amount of belt slipping, may account for 

the failure. Probably the best way of preventing the 

occurrence in future would be to so alter one of the 
ulleys that the speed of the dynamo will be increased.— 
UPERHEAT. 


Answer to No. 746 (awarded 78. 6d.).—Assuming that 
the examination made by W. H. H.“ for loose connections 
and faults has been thorough, we must look into the design 
of the exciter for an explanation of this phenomenon. Let 
us assume that the connections of exciter to alternator are 
as shown in Fig. 1, and also that as the exciter is a shunt- 
wound machine ite characteristic curve would be as shown 
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in Fig. 2. It will be seen from this curve that if the 
current taken from the exciter is pushed too high, its volts 
will drop, and, therefore, ite field will gradually get weaker, 
and it will cease to generate aiy current. With an exciter 
rated for 60 amperes this critical point should not be reached 
until there is a considerable overload, but the machine may 
be closely rated. Seeing, however, that we have a regulating 
resistance in both exciter field and alternator field, it would 
be ible, if the resistance in exciter field was high 
enough, to get the condition of affairs as set forth in the 
question at any load on the exciter. I think that if field 
of exciter was kept fully excited, regulating alternator 
field by resistance in its circuit, that the phenomenon would 
not occur. 

The objection to this method is, of course, the waste of 
energy dissipated in the resistance. Suppose, for example, 


that all, or nearly all, the resistance was in exciter field, the 
exciter running, say, on about 40 amperes, there also being 
some resistance in alternator field. If there was now an 
increase of load on the alternator, resistance would most 
likely be cut out of its field to bring np its volts, Now, as 
the exciter is not working with ite full field strength, the 
critical point on its curve would soon be reached, as. this 
curve is only true for a case with no resistance in circuit, 
and would be different from the curve shown if resistance 
was in exciter field. This is very likely what happens. An 
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increase in load, which would bring down speed somewhat 
on engine, would assist in bringing about this state of 
affairs. The remedy is to either work on the resistance in 
alternator field, as suggested, or to put & few series turna 
on exciter field, thus compounding it.—J. H. THOMAS. 


Answer to No. 746 (awarded 5s.).—The writer has 
found from his experience of Ferranti single - phase 
alternators that considerable margin in exciter voltage has 
been allowed for contingencies over and above what may 
be required to excite the alternator on its maximum load, 
which may be 25 per cent. or more overload. This margin, 
together with the difference in voltage required to send 
40 amperes through the field on open circuit, as against 
60 amperes on full load, may cause the exciter to be 
working at as low a voltage as 55 or 60 volts. It should 
be noticed that ac this low voltage a current is drawn from 
the exciter approaching that equal to full load, whilst the 
exciter is considerably weakened. However stable the 
exciter field may be at ite normal voltage of 100, it is far 
from being so at about 50 volte and a heavy armature 
current. e exciter is more than likely to be working 
well below the knee of the magnetisation curve. The 
brushes on exciters are very rarely moved whatever load is 
on the exciter unless sparking takes place. The brushes 
are consequently likely to be left in the position for top 
load, and therefore unfavourably placed for low load on the 
exciter, and thus assist greatly to demagnetise by additional 
back ampere-turns on the armature. 

Under these conditions, therefore, it requires only a 
slight reduction in the speed of the engine due to a sudden 
increase in load (and before the governor has time to correct 
it) for the exciter to lose its field. The exciter would, 
under these circumstances, be able to pick up its field, 
which it would do more or less quickly, according to the 
conditions prevailing, on normal speed being resumed. 
Multipolar exciters which have the commutator bars 
moved round relative to the neutral position of the magnetic 
field have also given trouble, owing to the reduction in 
voltage caused by the faulty position of the brushes until 
their true position was ascertained. If attention were paid 
to the position of the brushes, and these moved to suit the 
load, some of the trouble might be eliminated.—W. W. 


[Other replies to Queation No. 746 will be given in our 
next issue.— Ep. E. E.] l 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shou 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


755. An 80ft. brick chimney stack is obliged to be reduced in height 
by 20ft. To what extent could the loss in draught be remedied 
by taking the exhaust pipe up the inside of the chimney? At 
what height should the exhaust pipe enter, and at what distance 
from the top should it terminate to give the. best results ?—A. 

A 160-h.p., 400-volt, shunt-wound motor, eight-pole type, is 
started up for the first time on no load, by means of a tramway- 
type controller haeing six contacts for the armature resistance. 
The motor runs well on the first and second contact, but when 
the controller is moved on to the third contact one of the top 
set of brushes commences to spark intermittently, and then 
suddenly there is a vivid electrical discharge between two neigh- 
bouring brushes, which are about Qin. apart, and the circuit 
breakers are thrown out. Various positions of the brushes are 
tried in close 
same result. 
rence.—J, S. 


766. 


roximity to the sparkless position, but with the 
xplain the cause and remedy of the above occur- 


ANSWERS, 


Question No, 146,—A 500-kw. Ferranti alternator (2,100 volts, 50 cycles, 
single-phase) is excited by a shunt-wound Elwell-Parker machine 
rated at 100 volts and 60 amperes, rope-driven from the main shaft. 
The exciting current varies from 40 to 60 amperes. Several times 
during the last 18 months this machine has dropped her exciting 
current under various load conditions, picking it up again after & 
short interval on one or two occasions. Osreful examination for 
loose connections, slipping of the ropes, earths, or shorts on the 
exciter connections has tailed to reveal any fault which would 
account for this behaviour. Moreover. the machine has invariably 
run satisfactorily on the next shift. The writer would be glad of 
an explanation of this phenomenon. 


Answer to No. 746 (awarded 5s.).—Overload may cause a 
shunt dynamo to lose its field, but if, as per data in query, 
this occurs at various loads, we must seek for some other 
explanation. With regard to non-slipping of ropes, it would 
be advisable to take the revolutions of the dynamo by means 
of a counter ; it may be just possible that the machine is 
running at about its critical speed. The adjustabl6 resistance 
in the shunt winding should be carefully overhauled ; there 
may be points where bad contacts are made; vibration 
from one or many causes may cause a break in the circuit. 
Look to the commutator and brashes. The writer some 
time ago had a somewhat similar trouble with a shunt 
dynamo fitted with carbon brushes. It was found 
necessary to frequently polish the commutator, and by 
means of emery cloth reface the carbon brushes where 
they bedded on the commutator. Unless this was done 
several volts were lost between commutator and carbons. 
The machine described in query may be excited so near the 
critical point on its characteristic that the loss of a few 
volts may make all the difference required to reach the 
position of instability. If, after careful examination for 
bad contacts, etc., the trouble should still continue, try 
copper brushes. As a last resource, alter the magnet 
winding so that the field is at a higher point of saturation. 


Question No. 747.— How is it possible to predetermine, with anything 
like accuracy, the point at which a ''synchronous" motor will 
drop out of step ? 


Best Answer to No 747 (awarded 10s.).—It is possible to 
determine graphically the maximum load of a synchronous 
motor, but although the machine will fall out of step when 
loaded to this amount, cases more generally arise where, 
because of what is known as phase swinging or the periodic 
variation of the speed just above and just below perfect 
synchronism, a motor will slow up long before the maximum 
has been applied. In fact, as this pbase swing is more 
pronounced at light loads, the motion is often then more 
unstable than when the motor is normally loaded. The 
conditions which determine the degree of stability of a 
machine at ordinary loads are very complicated, and depend 
to a very large extent on what other machines, both gene- 
rators and motors, are on the circuit, and also on the nature 
of its own loud ; but as the relation between the maximum 
load and the normal load is a good guide to the running 
qualities of any particular machine, the problem may be 
taken as satisfactorily solved if we develop a means for 
determining this maximum load It may here be remarked 
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that the maximum load is different for different excitations, 
but the diagram to be given is applicable to all cases. In 
Fig. 1 we have the diagram as generally given for the 
synchronous motor. O A represents the applied E.M.F. of 
the motor and O B the generated E.M.F., which depends 
in value upon the excitation, and in general lags more 
than half a period by an angle 0. Compounding O A and 
O B we get O C as the voltage, which is not balanced, and 
which, therefore, provides current to drive the machine. 
If the current lags by an angle ¢, O D will represent the 
current and therefore also the component of O C used in 
overcoming resistance, and D C corresponds to the drop in 
impedance which is determined in the usual way from the 
short-circuit characteristic. The output under these con- 
ditions is given by the rectangular component O E of the 
current O D upon the line of the generated voltage. To 
alter the value of the output O E, the angle 0 varies, the 
excitation and therefore O B remaining constant, so that 
the rectangular component of the current becomes more or 
less as required. To proceed further with the problem it 
is advisable to alter tho manner of the diagram as it is 
usually given in Fig. 1 to that as it is now given in Fig. 2. 
O A and O B are applied and generated E.M.F. as before, 
and with the given value of 0, B C gives the unbalanced 
voltage. This, again, is split up into B D, the ohmic drop, 
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and therefore also corresponding to the current and D C, 
the reactance drop. B k then corresponds to O E, the 
power component of the current. l 

If, now; another value of 0 is taken, we have a new 
position of C at C,. Going through the construction again, 
we obtain B E, as à new value of the output, larger than 
before. If we tried another point, C, further &till round 
the circle, we could find another position for E, which 
would give a smaller power than B E. There is therefore 
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a position of C for which the power B E is a maximum 
i. e., the position of C which will give the corresponding 
point D ite farthest position to the left. The construction 
for this is shown in Fig. 3. O, A, and B are as before. 
Now, consider the case of the maximum and minimum 
values of 6 —i. e., Odeg. and 180deg. The circles, such as 
B, D, C in Fig. 2, for these values are B D., A. and B Ds X 
respectively, and splitting up BA and B X in the same 
ratio as before, we have the points D, and D,,, correspond- 
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ing to these extreme conditions. The locus of D for all 
the intervening values of 6 is then given by the semicircle 
D, Dm Diso on Dy Diso The point on this semicircle which 
is farthest to the left, is evidently that from which the 
tangent drawn is also perpendicular to O A B produced. 
B Em corresponds, therefore, to the largest output at 
this degree of over excitation. The actual value 
of this output in watts is obtained by multiplying 
together O B and B E translated to volts, and then 


Fi. 4. 


dividing by the resistance of the armature. 'The same 
construction holds for the cases of under excitation and 
normal excitation, that for the former being given in Fig. 4, 
where the letters mean the same as before. The case for 
normal excitation, and perhaps the most important, is 
shown in Fig. 5, the diagram becoming very much simplified 
owing to the points A, B, and D, coming into coincidence. 
It must be remarked that for the sake of simplicity the 
diagrams have been drawn somewhat out of proportion 
In an actual case, the synchronous impedance is many times 


greater than the resistance, and the triangle O D C in 
Fig. 1 becomes very acute at C. This makes the angle 
at X (Fig. 5) also acute, and in some cases it becomes 
impossible to draw the diagram with anything like accuracy, 
for A D,,. becomes so very small. In such a case it becomes 
very nearly perpendicular to X A, in which case the 
maximum output, BE,,, becomes equal in length to half 
A Dis. The maximum output can in such a case be 
calculated from the resulting simple expression, 


3 
Rx1x2' 
where E =the applied E.M.F. ; 
R — resistance per phase ; 
I = synchronous impedance ; and 
n= number of phases. 


As an example of this we may take the machine given 
by Mr. Eborall in his Howard lectures (see Electrician, 
xlviii, p. 275). The machine was three phase, 760 kw, 
94 revolutions per minute, 50 ~~, 2,200 volts. The 
resistance of armature per phase was given as 0 15 ohm, 
and the synchronous impedance calculated from the short- 
circuit test was about 3:0 for the higher currents. 

The maximum capacity was, therefore, 


=) x — S watts 
1:75 50x015x2 
— 6,100 kw. 


or nearly nine times the normal working value. It would, 
of course, be impossible to continuously load such a machine 
up to this amount ; but in swing out of step from a normal 
load, this represents the maximum amount of power which 


Moros Normac 


Fic. 5. 


would be momentarily exerted to bring the machine back 
into step, and it is, therefore, not surprising that when 
swinging and only lightly loaded this large amount of 
power may do more harm than good in bringing thé 
machine back to perfect synchronism.—H. W. T. 


Answer to No. 747 (awarded 7s. 6d.).—The dropping 
out of step of a synchronous motor may be due to various 
causes. The first and simplest to deal with is thé 
increase of load. It is well known that a synchronou 
motor can only absorb a determined amount of power. 
the load, added to the losses in the machine, exceeds 
power, the motor, instead of slowing down like a direct- 
current motor, refuses to do the work and fall out of step- 
But this maximum power which the motor can take from 
the mains must only be considered as a limit, which cannot 
be attained in practice for the following reason. When 
load varies, the motor takes a certain time to adapt e 
to the new conditions: it oscillates about the position 0 
stable running, and if these oscillations are too great th 
motor will fall out of step. The amplitude of these 
tions depends on the difference of load put on the motor, 
and also on the suddenness of the change. Thus, 11 
motor is very lightly loaded and rapidly overloaded, it 
fall out of step, although it would be able to bear a greater 
load if this was put on slowly. This shows us that it 18 
not possible to tell exactly at what point the motor V 
fall out of step, except if the load was always altered in 
the same way. But there are other reasons 
difficult to determine. A motor can fall out of pid 
without any variation in the load. This may be p 
to irregularity of the supply current, very 9 i 
caused by bad governing of the generating engin 
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Particulars of the working of those engines would have vo 
be known to tell what their influence on the synchronous 
motors is, and even then great accuracy could not be 
obtained. Disturbances are sometimes caused by the atick- 


ing of governors, and such cases would be impossible to 


determine. These oscillations, known as surging or hunting, 
can be considerably reduced by the use of damping coils 


(Leblanc amortisseurs). 


Lastly, there is another reason for a motor to fall out of 
step ; this is variation in the exciting current. By varying 
the excitation the driving torque is altered, and this gvo 

f we 


rise to oscillations which may become dangerous. 


observe that the three causes mentioned—i.e., increase of 
load, irregularity of supply current, variation in the exciting 
current-— may act at the same time, this makes it still more 
difficult to determine the resulting effect due to their 
To sum up, we may say that it is 
not possible to determine with exactitude the point at which 
a synchronous motor will fall out of step. All we can do 
ds to determine the maximum power which the motor can 
take from the mains. "This will give us the point at which 
the motor will fall out of step in the best conditions. This 
power can be obtained approximately in the following way: 
By varying the excitation, the current, C, flowing in the 


various combinations. 


SUPPLY VOLTAGE V 


armature can be brought into phase with the supply voltage, 
V. The power will then be a maximum, and the back 


E.M.F. of the motor, E, will practically be equal to V. 
P-V C. 


Vis known, and C can be obtained as follows: Calling E, 
the resulting E M.F. produced by V and E, then 


E, 
7 UR? (272 Lj 
R= armature resistance; 


-n cycles per second; 
L- self. induction of armature. 


Pa esl 
RT (2r NL)? 
"The difference of phase between C and E, is given by 
R 
008 IKT r n Ly 
Draw O A =V and AB, making an angle ¢ with OA. Cut 
AB with cirele of radius E — V, and centre O. A B 


will then be equal to E,, and P can be obtained from 
equation (1). ALTERNATOR. 


(1) 


est ion No. 748.—Where several boilers are working together, is it 
common practice to fit isolating non-return valves instead of 
ordinary stop valves! State the advantages of doing so. Is 
there an automatic valve on the market which shuts off the steam 
supply when a pipe bursts? If so, describe it. 

Best Answer to No. 748 (awarded 10s.).—It is now con- 
‘sidered essential to safety to tit isolating valves, as well as 
stop valves, to each boiler in all cases where more than one 
boiler is working on the same steam main. Assuming 
several boilers feeding into one main and an accident 
occurring to one of the boilers—it may be a tube burst, a 
big leak in a seam, or the like—it is evident that consider- 
able risk will attend any attempt to close the stop valve, 
especially if the fault be near the valve. The result may 
be that the other boilers working on the main discharge 
through the faulty boiler, and, so to speak, intensify the 
trouble. An ieolating valve on each boiler localises the 
fault in and isolates the defective boiler, allowing the others 


to work without interruption. Where a boiler has been 
emptied for cleaning or inspection purposes, an isolating 
valve prevente the accidental turning on of steam from 
other boilers through the stop valve 5 or left 
open. An isolating valve also tends to the regulation of 
the equal firing of boilers, for if any one boiler falls below 
ite proper pressure, the valve closes and the gauge shows 
the true boiler pressure. Of course, if only a stop 
valve be fitted, each gauge registers the steam-main’s 
pressure. It is common practice to combine the stop and 
isolating valves, and many of the best valvemakers supply 
these. If, in addition to above, the valve is capable of 
closing automatically in either direction, so that in case of 
a steam-pipe bursting, or any other like accident happen- 
ing outside the boilers, so to speak, the boilers are shut off 
from the mains, a further great safeguard is introduced. 
There are several automatic valves on the market which 
shut off the steam supply when a pipe bursts, and one 
which gives excellent resulta is here described ; it combines 
álso the above features. Of course, it is an essential that 
tho valve closes automatically in either direction, in case of 
a boiler accident shutting off steam from other boilers, and 
in case of steam main’s accident shutting off the boiler steam 
supply. In Fig. 1 one type of the valve in question is 
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shown, and it will be seen that the valve is a combined 
stop and isolating valve. There are two valves, A and B, 
the upper and lower, both being loose on the spindle. 
When A is screwed down it acts as an ordinary stop valve, 
when the spindle is raised the valve is free, and the pressure 
on both sides being equal, is opened by the flow of steam 
from the boiler. In case of accident to the boiler, A, 
being loose on the spindle, acts as a non return valve, 
and closes, preventing steam from other boilers passing. 
The lower valve, B, acts in the opposite direction, and under 
normal conditions is kept in position by its own weight and 
a certain pressure of steam caused by a partial vacuum 
formed by the flow of steam past the valve exerting a 
suctional action in the space between valve and spindle. 
If an accident occurs to a steam-pipe the velocity of the 
steam increases, and the valve B is closed against its seat, 
C, and is kept there until A is shut. When the valve A 
is closed as a stop valve, the flow ceases and the pressure 
on each side of B is equalised, steam passing to the upper 
part of the valve through the space between valve and 
spindle ; B then returns to its normal position. An adjast- 
ing screw regulates the “difference in pressure” at which 
the valve closes. Levers D and E are connected by spindles 
to handwheels for testing purposes, and the valves operate 
independently until nearly closed, when the force of move- 
ment overcomes the friction of the gear. A valve facing F is 
formed on the spindle, which comes in contact with its 
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seating when A is fully open. This protects the stuffing 
box. Other types of this valve are made, but the main 
principles are the same. Other valves are manufactured 
and give good results; the one described has worked well 
and may be taken as typical.—S. E. D. 


Answer to No. 748 (awarded 78. 6d.).—It is certainly 
advisable to fit isolating valves to boilers working on one 
common main, and is now more often done than not; but 
in no case should isolating valves take the place of a stop 
valve, but each boiler should be fitted with both, for it is 
well known by those who have had experience with isolating 
valves that although they prove very useful in the case of 
accidents, it is often found that they do not shut off tight 
enough to enable a man to enter the drum. In addition to 
being of great service in the case of accidents, they alo 
enable the boilers to be coupled and uncoupled automatically, 
and so prevent boilers being opened out with pressures 
higher than that of the main. The sketch shows a valve 
sold by T. Sugden, Limited, 180, Fleet-street, E.C., which 
has recently been fitted to two Babcock marine boilers 
in a station with which the writer is connected. This 
valve acts as a stop valve, and also closes auto- 
matically in both directions. A full description was 
given in Engineering on Jan. 1, 1904. The sketch 
as here shown is slightly different to that supplied 


by the makers, several small details having been left out, 
but will serve to show its action. The valve is connected 
to the boiler in the vertical position, as shown, and the 
steam flows from the boiler in the direction of the arrows. 
There are two valves, A and B, both being loose on the 
spindle. The valve A may be screwed down by means of 
the spindle on to the seat, C. It then acts as an ordinary 
stop valve. On raising the spindle the valve A is then free 
to move up or down, according to which side is exposed to 
the most pressure, it being shht when the pressure of the 
boiler is less than that of the main. The lower valve, B, 
will only be lifted to the seat, D, when the pressure of the 
main is considerably below that of the boiler, caused, for 
instance, by a burst steam main. Under ordinary working 
conditions it is kept in the position shown by its own 
weight, and by a small presssure caused by a partial 
vacuum formed by the flow of steam. This lower 
valve can be adjusted to close with any desired 
difference of pressure by means of an adjusting 
screw, and after an accident has occurred it can be 
returned to its normal working position by closing the 
valve A. The valves A and B can each be separately con- 
trolled by wheels on the outside, the object being to keep 
them in working order, but for the sake of simplicity I 
have left this gear out in the sketch. The two boilers 


that we have fitted with this valve are always allowed to 
couple and shut themselves off automatically, and have 
always done so in a most perfect manner. So far, how. 
ever, we have not had a steam main burst, and are there 
fore unable to give an account of the behaviour under these 
conditions, but, judging from the principle, there is every 
reason to believe what is claimed by the makers— 
E AUSTIN. 


Answer to No. 748 (awarded 7s. 6d.).—W hen two or more 
boilers are connected up so as to feed into a common main 
steam-pipe, an isolating valve or non-returo valve ought to 
be fitted in each boiler branch pipe, in addition to the 
ordinary boiler stop valve. The automatic isolating valve 
may be either combined with the boiler atop valve in the 
same casing (which appears to be the latest development of 
the apparatus), or it may be a separate and distinct valve 
fitted in the run of the boiler branch steam-pipe. As to 
whether it is common practice to fit these isolating valves, 
I am afraid the practice is not so common as it ought to be. 
There are, no doubt, numerous boiler plants (more especially 
those of recent construction) provided with isolating valves, 
but, on the other hand, there are a great many more plants 
which are not so provided. 

The advantages gained by fixing isolating valves are 
briefly as follows : (1) in ease of an accident to the boiler, 
or to anything on the boiler side of the isolating valve, 
steam is automatically cut off from the main steam: pipe, 
and the danger thus localised ; (2) it prevents steam being 
accidentally turned into any empty or laid-off boiler, and 
is thus a safeguard to anyone working inside the boiler; 
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(3) in the case of the water getting low in any particular 
boiler, the safety valve of that boiler has only to discharge 
the steam generated in the boiler itself, the isolating valve 
cutting off the steam from the rest of the boilers until sach 
time as it was possible to close the boiler stop valve. 

Regarding the second part of the question—viz, “+ 
there an automatic valve on the market which shuts of 
the steam supply if a pipe bursts — there is such a valve 
made by Messrs. Holden and Brooke, which is a modifics- 
tion of the ordinary type of isolating valve. The working 
parts are shown in Fig. 1, which shows the valve in the 
ordinary working position. The valve body, A, is free to slide 
up and down the sleeve, B; this sleeve in turn is free to 
slide on the spindle, C (when a stop valve is included with 
the valve it is fixed on to the lower end of this spindle). The 
valve seating, D, is fixed on to the sleeve, and is able to 
move up and down the casing; it is fitted with rings to 
prevent the passage of steam. A testing lever is fitted 
oa the top end of the sleeve for trying the parts to se 
that none are sticking. In the case of a steam-pipe bursting. 
the rush of steam through the valve, and the consequent 
difference in pressure each side of it, would cause the seating, 
D, to rise until it jammed against the valve body, A, thus 
shutting off the steam. To prevent steam backing up into 
the boiler, in case of burst tubes, low water, etc., the steam 
pressure will act on the top of the valve body, A, and keep 
it down on the seat, and thus prevent the steam passing.— 
J. B. R. 

[Other replies to Question No. 748 will be given in our 
next issue.—ED. E. E. j 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a. practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 


QUESTIONS. 


757. A steam-driven set, shunt-wound and separately excited, is 
supplying about 400 arcs, eight in series, They are switched a 
few circuits at a time in the street. In the event of a break- 
down, what is the best way to get on another similar set without 
sending out men to switch off all circuits ?—Sroney LEAD. 


758. Give arguments pro and con. relating to fuses being fixed on 
neutral on consumer's main and branch circuits from the station, 
and fire and personal risk points of view.—M. A. C. 


ANSWERS. 

Question No. 748.— Where several boilers are working together, is it 
eommon praotice to fit isolating non-return valves instead of 
ordinary stop valves? State the advantages of doing so. Is 
there an automatic valve on the market which shuts off the steam 
supply when a pipe bursts! If so, describe it. 

Answer to No. 748 (awarded 5s.).—It is not common 
practice to rely only upon the isolating valve when several 
boilers are working on the same range. There are certainly 
no advantages unless expensive stop valves are objected to 
on the score of economy. On the other hand, if you rely 
solely on the isolating valve, should at any time the valve 
be not properly seated, it would be impossible to clean out 
the particular boiler to which the valve was attached. 
Added to this you have no means of stopping priming in 
a boiler, as with an isolating valve only your valve will 
always be wide open or shut when using a stop valve. In 
addition, you have an easy means of slightly wiredrawing 
your steam, and so reducing your area to a minimum, 80 
that in the event of priming your are safeguarded to a 
certain extent. The above remarks refer to boilers giving 
a supply of saturated steam. With superheated steam- 
boilers, where the superheater forms part of your boiler 
and is flooded from the boiler drum, it would be very 
risky, indeed, to dispense with a stop valve unless a 
thoroughly experienced man was always in charge of your 
boiler-house plant, as the ordinary stoker is liable to get 
up pressure, when the resalt would be disastrous to your 
engine-room plant and steam range in the event of the 
superheater not having been drained beforehand. It is 
usual in this class of boiler to have a notice fixed on the 
stop valve drawing the attention of the stoker to the 
necessity of doing so before opening up the boiler on 
the range. There are several forms of automatic valves on 
the market which shut off steam in the event of a pipe 
bursting. 

The best example and simplest the writer has seen is a 
pendulum-pattern valve, as shown in the accompanying 


sketch. The small branch pipe is closed when the valve is 
being used. This is for equalising the pressure on both 
sides of the valve after repairing the damage. This type 
of valve, it will be seen, would be more satisfactorily 
worked when used in conjunction with land or stationary 
boilers, and would not, I am inclined to think, work well 


when used aboard ship. Automatic valves are not much 
used, stop valves having the preference. The writer has 
never seen one used in practice, but has seen several tried: 
experimentally.—W. F. S. 


Answer to No. 748 (awarded 58.).— The fitting of stop 
valves having a check valve, or non-return action, although 
sometimes done, cannot be termed general practice. There 
are several good forms of non return stop valve ou the 
market. The figure is an illustration of one which not 
only has a check-valve action, but the valve is reversible. 


The diagram will explain iteelf. There are distinct advan- 
tages claimed for a non-return stop valve. In the case of 
men working in a boiler which is laid off,” an ordinary 
stop valve may inadvertently be opened, and the men get 
severely scalded; with a non-return stop valve such an acci- 
dent would be practically impossible. With boilers working 
together, one may have the pressure, as shown by its own 
gauge, supplied by the others; a non-return stop valve will 
give the engineer a rough idea, at any rate, as to the 
manner in which the boilers are being fired. Engineers, 
however, as a rule, prefer stop valves of such a con- 
struction that the valve is lifted off its seat by being 
connected to the spindle. They advance as an objec- 
tion to the non-return type that the valves have a tendency 
to stick, and that they are generally unsatisfactory. 
When a boiler which is one of a number working together 
is “laid off,” the handwheel of the stop valve should be 
securely fastened ; this precaution is taken against its 
being accidentally opened. The writer is not aware of 
any automatic valve which shuts off steam supply in the 
event of a burst pipe. Automatic devices, although many 
good ones are in constant use, should be carefully examined 
before being fitted, and if fitted demand constant and skilled 
supervision that their action may be prompt when required. 
All such arrangements should be frequently tested, or the 
engineer may be lulled into a state of false security. —M. M. 
Question No. 749.—A 200-h.p. three-cylinder gas-engine direct 
coupled to a dynamo is supplied with producer gas from a holder 
which is alternately filled and emptied. The engine will run 
steadily for hours at a time, but sometimes it will suddenly 
back-fire and pall up. The dynamo is cut out and the speed of 
the engine brought up again, and the dynamo is then put in 
again. The engine will then run steadily again. It has been 
noticed that the engine usually back-fires when the holder is 
commencing to fill. Give reasons for this. 

Best Answer to No. 749 (awarded 10s.).—The name back- 
firing is sometimes applied to the case where the charge 
either fails to ignite in the cylinder and afterwards is 
exploded in the exhaust by the hot products of another 
explosion from the same or another cylinder, or the exhaust 
valve not closing properly part of the charge is merely 
pushed past it instead of being compressed, and the 
explosion then travels from cylinder to exhaust pipe. The 
name is also applied to the case where the. ignition occurs 
prematurely, thus acting in the wrong direction on the 
erank and stopping the engine. 

These different phenomena are easily detected in a single- 
cylinder engine, but they are not so apparent in the case of 
a three-cylinder engine, thus most likely giving three times 


_10 


as much work to get at the cause of failure. Now, one 
cylinder only or all three may be at fault, and it may be 
possible for a careful observer to tell, thus diminishing the 

bour. The former kind of back-firing is easily known by 
the violent noise in the exhaust, while the latter may be 
recognised oy a nasty thump on the engine, so that no 
‘difficulty will be experienced in classing the behaviour of 
the engine under one or other of the above heads. 

Most likely it will be found that the fault is of the 
former order, as it is by a long way the commonest. 
Should this be so, it will be necessary to take out the exhaust 
valves, or valve, if the faulty one can be located, and see 
that they are absolutely tight on their seats. A lan 
is to. make a number of chalk marks across the face of the 
valve, and drop it on its seat. The whole of the marks 
should be reproduced on the valve seat, and if they are not, 
the valve must be ground, or, if necessary, turned and 
ground until a Pad. to of the marks is obtained. Next 
. the spindle should be thoroughly cleaned and lubricated 
with cylinder oil, as a gritty spindle often causes the valve 
to stick up against the force of the spring. Care should be 
taken that the spring is strong enough and properly adjusted 
to pull the valve sharply to its seat, and that the spindle 
does not get too hot when the engine is running. If there 
is a water service to it, carefully see that it is all free and 
clear. Sometimes the explosions occur in the air-pipe, and, 
if so, the above treatment should be applied to the air- 
valve. Another course of exhaust explosions is wrong 
proportion of mixture ; and it would be instructive to know 
if the engine is governed on a weakened explosion or hit-and- 
miss system, as if the former, the mixture may sometimes 
become so strong or so weak that the charge fails to ignite 
in the cylinder, and subsequently does so in the exhaust. 
This would be shown by the engine always back-firing at 
full or light load. Or, again, the cause may be failure of 
the ignition, due to dirty contact breakers of & magneto- 
energised spark lug, or defective insulation of the wires, 
etc., of any spark plug. The plug contacts should, there- 
fore, be well cleaned, and care taken that the wires are 
well insulated. Or, again, as almost suggested in the 
question, the holder may be at fault by being too small for 
its work. But more information would be required before 
that could be determined. However, if none of the other 
reasons given meet the case, a new holder of larger capacity 
must be installed unless there is a defect in the present one. 
This would, of course, be determined by knowing whether 
the engine ever did run steadily on full load drawing from 
that holder. 

Premature ignition is a rare occurrence, but if it does 
occur, it will probably be found that the producer gas is 
coming over too hot, and the heat generated by compression 
is sufficient to ignite the charge too early, as there is sure 
to be either electrical ignition or a timing valve, which 
cannot get out of time. 

If the above points are carefully attended to, there is 
every likelihood of a satisfactory result, and, in conclusion, 
it should be again remarked that generally exhaust valves 
are the causes of failure, and their adjustment must be 
thoroughly and carefully carried out by a competent 
engineer.—D. R. | 


Answer to No. 749 (awarded 7s. 6d.).—1/e your question 
No. 749 concerning gas-engine three-cylinder types, this 
class of engine I am fully familiar with. You state that 
this trouble only occure when the gasholder is being 
refilled ; there is no doubt but that it is caused by the gas. 
As you use producer gas, the reason of back-firing is due 
no doubt to excessive blowing of gas generators causing 
weakness of your gas, and also to the presence of air and 
water in same. This, on being admitted through gas-valve 
to mixing chamber, becomes mixed with the same amount 
of air that you have besn using with good gas, the result 
being a slowing down of engine in first place due to weak 
explosion, and back-firing due to engines running slower, 
therefore, under their work as ignition taking place at 
same time as when you are running up to speed. It is 
now the practice on large gas-engines to make the firing 
slightly later on starting up; also later on larger loads 
than on light ones, the system used being a three-part 
commutator for three-cylinder engine. As you state that 
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after your dynamo has been taken out of circuit your 
engine runs‘up to speed again, and does the load, this 
proves that the engine is mechanically perfect, and that 
there is nothing hot enough to cause pre-iguition, 
otherwise you would not be able to take up the load 
again until the engine had cooled down. I should 
vise you to take particular notice of your gasholder, 
and to also notiee the quality of gas at your inspection 
burner (this should burn with a light-blue colour, with an 
orange colour tip at top of flame), and to see that the water 
is pumped out of gas-pipes every hour. When you notice 
your engine giving warning (this is easily detected on 
ammeter), go and reduce your air mixture—say if it is 
1 of gas and 1} air, reduce air to 1—and you will imme 
diately notice engine. pick up in speed, and after she 
has attained full speed gradually put mixture back to 
proper position. Do this without taking her out of circuit, 
but if you can ease load, slightly do so. In conclusion, 
gas-engines are subject at times to back-firea, also pre 
ignition and dilatory ignition, which may be caused by 
many things—viz., improper setting of valves ; valves not 
perfectly tight; dirt under inlet-valve cover face, in this 
class of engines allowing escape of explosion into mixing 
chamber, thereby contaminating all the mixtures to other 
cylinders ; oil getting up to the top of the piston and 
becoming carbonised, and getting lighted by explosion 
causes mixture to be fired too early; piston and igniter 
getting too hot. The ignition is the most important factor, 
and great care and attention should be given to it. As it 
is found engines run well when gasholder is full, I should 
endeavour to keep it at one certain height.—S. H. Ler. 


Answer to No. 749 (awarded 58.).— There are two probable 
reasons of back-firing in a gas-engine: (1) owing to the 
charge taking fire due to high compression and a cons- 
quent high temperature, caused by the cylinder not being 
kept sufficiently cool; (2) by a piece of incandescent matter 
in the combustion chamber. . 

The first cause can be practically eliminated by taky 
care that there is a good circulation in the water. jez 
and not allowing the charge to be too rich in gas vben 
working at full load. The second cause is also produced 
by the charge being too rich, and so forming a slight deposit 
of carbon in the combustion head. This does not necessarily 
at once cause back-firing, but in time a little of the deposit 
coats a certain projection in the combustion head, which 
may only attain a dull red during the compression stroke 
of the engine, but if a variation in the quality of the 
incoming charge takes place, it will vary the incandescent 
of this particle; if richer in air, it will brighten it up; il 
ricber in gas, will deposit more carbon. 

The reason of the firing of the three-cylinder gas-engin 
seems to point to the variation of the quality of the charge. 
This variation appears to take place during the empty! 
and charging of the holder, and no doubt just at tbis 
moment there is a slight decrease in the pressure of g% 
which allows an intake of more air.—J. 


Answer to No. 749 (awarded 5s.).—It has been the 
experience of the writer that the successful working of 
gas-engines depends more on the certainty of action of tbt 
igniting gear than on any other detail. Late ignition} 
one of the main causes of back. firing, as the maximum 
pressure is not reached until the later part of the stroke. 
The result is a great loss of power and a very high erbaut 
pressure, with the consequent strain on the exhaust valve 
gear, in addition to which there is the liability to overhest 
the exhaust valve, and to the slow burning of a portion 0 
the gases throughout the exhaust stroke, which, on the 
opening of the air and gas valves for the admission 9 
another charge, may ignite it, and cause the engine de 
back-fire. 

To obtain the best results from blast-furnace gas of à low 
calorific value, the ignition tube requires to be kept at f 
exceedingly high temperature, and the area of the ignltin£ 
surface should be adequate and well sustained. This 
can be obtained by using a Bunsen burner with s) 
air-pipe leading from an air supply kept at Ild. or 
alb. pressure, coupled to the gas- pipe of the burner 
The air and gas being thus under pressure, almost 1 
desired heat can be obtained on the ignition tube 
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does not always follow that faulty ignition is due to the 
ignition gear proper. One of the most powerful causes of 
ignition is the presence of water in the cylinder, due to 
eakage either through the metal, or to a bad joint in the 
-combustion chamber, thus admitting the water from the 
Jacket. Generally a large proportion of cases of pre-ignition 
are caused by some deposit in the cylinder, and this, becom- 
ing heated by the working of the engine, does not cool 
down during the exhaust stroke, and thus lights the next 
charge before the completion of the compression stroke. 
The deposit is usually traceable to either tar in the gas or 
‘to the carbonization of the lubricating oil, through this 
latter having too low a flash-point for the temperature of 
the gas-engine cylinder. The richer the gas the greater 
‘is the probability of pre-ignition, this tendency varying 
directly as the hydrogen content of the gas. It some- 
times happens that some foreign matter may get into 
the air-inlet pipe and be drawn into the cylinder, which, 
getting hot, will cause pre-ignition. Care should be taken 
that no portions of valves, etc., coming into the combustion 
chamber have projections likely to attain an igniting tem- 
perature, as, for instance, cotter-pins, stud ends on the end 
of piston, or any similar projections. 

k- firing ia sometimes caused by the valves being 
wrongly set. Th») best way to discover this is to take an 
‘indicator card and study the diagram, but if this is out of 
the question, much can be done by turning the engine 
round by hand and noting the position of the valves. The 
‘inlet valve should open just at the beginning and close at 
the end or immediately after the end of the suction stroke. 
The exhaust valve should invariably close just as the 
‘exhaust stroke is completed. Both valves should be tight 
at all times, and if they should leak they should be 
reground to their seats with pumice-stone and oil, but at 
no time should emery be used.-—G. E., JUN. 


Answer to No. 749 (awarded 58.).— The data are 
insufficient to give more than a few suggestions as to the 
cause of the back-fires. Whether back-fires are due to one 
cause or are the resultant of several causes acting together 
is often a most difficult matter to determine. Experience 
points to the ignition arrangements as being in nine cases 
out of ten the cause of the trouble. A dirty piston will 
sometimes give pre-explosions, thereby wasting a great part 
of the power as inefficient thrust at dead centre. This 
state of affairs will soon result in diminished speed. As the 
engine mentioned in the query generally fails when 
holder is being first filled, one would attribute the fault 
to the freshly-made gas not being of good quality. Is the 
steam pressure correct, and is the steam “dry?” In what 
condition is the fire in generator when commencing? A 
poor fire, with plenty of “ frogs ” in it, may pass on to the 

older anything but a suitable gas. Is it possible that 
between generator and holder leaks may cause the connec- 
tions to become filled with very dilute gas? Generally, it 
would appear that for some reason the first gas made is of 
poor quality. The data given by R. A. H. do not enable 
one to point with any degree of confidence as to the cause, 
or causes, of the '' miss-fires.”—M 


Answer to No. 749 (awarded 5s.).—Back-firing is caused 
by the charge failing to explode at the proper time, and 
being discharged to exhaust, is fired by the hot gases of 
the following charge. Therefore, the problem is to find 
why the charge was not ignited at the proper time. This 
-can occur when (1) there is not sufficient gas, (2) when air 
gets into the gasholder. When the gasholder is being 
filled it is quite possible for the engine to be short of gas 
for a few strokes, hence the explosive mixture would be 
too weak to ignite in the cylinder. To find out whether 
this is the cause or not, hold your hand on the gasbag when 
you expect back-firing ; if the gasbag is not fully inflated 
after the suction stroke, the engine is short of gas. It is 
also possible for air to enter the gasholder with the gas or 
through any leakage when the gasholder is empty. In 
this case, when the gas is admitted to the holder, it would 
tend to throw the air to the bottom, near to the engine 
feed-pipe. Hence the engine would receive an inferior 
charge when the gasholder was being filled, and back-firing 
would occur. I think it would be advisable not to allow 
the gasholder to get emptied.—H. M. 


Question No. 751.— What is the cause of shrinkege of active materia! 
in Faure type negative plates with subsequent loss of capacity ! 
Can capacity be recovered ; if so, by what means ! 

Answer to No. 751 (awarded 78. 6d.).— Although the 
chemical theories of the accumulator advanced by different 
authorities are widely at variance, which shows that the 
accumulator is not properly understood, there is substantial 
evidence to show that the chemical-action produces certain: 
effects which enables the causes to be understood sufficiently 
well for practical purposes, and it is from thie point of 
view that the following explanation is advanced. It is 
common knowledge that the temperature of a cell increases 
during charge and decreases during discharge ; consequently 
this causes both the grid and active material to expand. 
and contract, so that unless the expansion and contraction 
is equal in both cases, loosening of the paste or apparent 
shrinkage muat follow. The trouble from this source, how- 
ever, ie small compared with the effect on the paste iteelf. 
Daring normal discharge rates sulphate is formed in small 
quantities, and the action is such as to cause an increase in 
volume of the active material ; and if the cells are allowed 
to diecharge too low, there is danger of breaking the grid 
or forcing off the active material. During charge the 
effect is reversed—that is to say, the active material 
contracte—so that it will be seen that in both cases there 
is always a tendency to break off particles of the paste 
or distort the grid if this expansion and contraction be 
too great The breaking away of the particles makes the 
actual shrinkage more apparent than real, although 
shrinkage or contraction really does take place. It will, 
therefore, be seen that the grid should be so constructed 
that it can change its volume as that of the active material 
changes. Inability of designers to meet this requirement 
causes most troubles in batteries. If, however, the rates of 
charge and diecharge be moderate, the concentration of the 
acid in the pores of the active material and the chemical 
actions take place within moderate limits, thereby allowing 
the active material time to accommodate itself to the 
changing conditions, i 

Rapid charge rates are more harmful than rapid discharge 
rates, owing to the fact that the material in the former 
case contracts, and, if too rapid, pull loose from the grid. 
Loss of capacity due to reduction of active material occa- 
sioned by the above causes cannot be recovered, but loss 
of capacity is sometimes brought about by the snag 
causes: (1) clogging of pores of the lead sponges wit 
sulphate or impurities; (2) concentration of the pores ; 
(3) formation of a layer of sulphate between the grid and 
active material; (4) loss of electrolyte. 

In giving a remedy for these troubles I quote from 
"Storage Battery Engineering," by Lamar Lyndon, B. E., 
M E. : When the plate shows a decreased capacity and 
exhibits no sigus of sulphation, nor loss of material, it 
will generally be found that the material has shrunken, 
or the pores are clogged with sulphate and impurities. The 
rejuvenation of these plates i8 accomplished by discharging 
the battery, removing the negative elements, placing them 
in a bath of 1:200 density sulphuric acid, and connecting 
them as anodes or in a reverse manner to that in which 
they are normally connected. As cathodes, "dummy" 
plates of plain sheet lead about jin. thick are used. On 
passing current through the plates, the sponge lead turns 
first into PbO, then PbO, as the action continues. When 
the sponge lead becomes completely peroxidised, the current 
is again reversed, the acid iu the bath first being removed 
and fresh acid substituted, in order that tbe impurities may 
not be redeposited on the negative plates. When the 
elements are final converted back into sponge lead 
and reassembled with the positions, it will be found 
that the capacity and activity of the battery are 
increased and brought up to nearly their original con- 
dition. -Roversal of the complete battery, both positives 
and negatives, should be avoided if dummies can 
possibly be secured. If not, however, and the reversing 
be carefully done, possibly no harm will result to the 
positive plate. The rate of current flow on reversal, and 
the change back to sponge lead, should be about one-half 
of the eight-hour rate, say, as a general rule, 025 ampere 
per square inch, or 34 to 4 amperes per equare foot of 
positive plate (= No. of + plates) x (length) x (width) x 2). 
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The acid in which the change from sponge lead to peroxide 
takes place should not be used as electrolyte until the 
impurities discharged by the plates are removed. Loss of 
electrolyte by evaporation should be made up by proper 
additions of highly dilute acid—about 5 per cent. acid to 
95 per cent. of water. If the liquid does not completely 
cover the plates, a smaller active mass is exposed, and the 
capacity proportionally decreased.—A. C. 


Answer to No. 751 (awarded 7s. 6d.).—Doubtless the real 
object of this question is to ascertain why some of the 
pellets of active material” fall from the grids. There is 
no shrinkage or diminution in bulk in any part of the 
plates of a secondary leaden battery, but the reverse—viz., 
an increase in bulk. A short explanation of the chemical 
effect induced by the electrolytic action of the charging 
current will make this point clear. For simplicity, we 
will suppose two plates of lead partly immersed in dilute 
sulphuric acid, one being attached to the positive pole of 
the charging circuit, and the other to the negative. The 
first action of the current is to decompose the water of the 
liquid so that hydrogen goes in the direction of the current 
to the plate attached to the negative pole, and therefore 
called the negative plate of the battery, while oxygen goes 
to the plate attached to the positive pole. The result of 
this is to make a film of reduced or pure lead on the 
“negative” plate, and a film of peroxide of lead on the 
"positive" plate. While in this state, if we stop the 
charging current and make the discharging circuit complete, 
the sulphuric acid in the liquid can attack the reduced lead, 
but not the peroxide of lead, and therefore we have the con- 
ditions of an independent or primary electric battery, and 
the result of this chemical action, or, as we may call it, the 
attack of the acid on the reduced lead, is to make it into 
sulphate of lead. When the next charge occurs, this used 
acid is drawn out of the pores of the lead plate, and, 
as we know, the density of the electrolyte increases. If we 
could now examine the surface of the reduced lead under a 
microscope, we should find it rough and full of pores or 
dents. Of course, the surface of the lead plate is increased 
by this action. Now consider the case of a grid of metallic 
lead with its openings filled by compressed oxide of lead, 
which is'the chemical name of red lead, or litharge. If all 
is in good order, and the charging and discharging of the 
"forming" process are properly conducted, a homogeneous 
plate is the result; but if, on the other hand, any impurity, 
such as grease or a film of some salt of lead, prevents the 
“active material" making good electrical contact with the 
grid, then the charging current would not act upon this 
partly insulated pellet to the same extent as the rest of the 
plate. This difference of state would cause local action— 
ie, a localised galvanic action—by which the reduced lead 
would be converted into sulphate, and in time this sulphat- 
ing action would place a film of sulphate of lead between 
the pellet and the grid which should hold it. The charging 
current would draw the sulphuric acid out, and the action 
would be repeated until a crack might be seen by a micro- 
scope between the pellet and the grid, when, of course, the 
pellet might fall out at any time. These loose pellets must 
be thrown away, because they are sure to be badly 
sulphated, but the holes in the plate might be refilled by 
electrolytically-prepared reduced lead, which would have to 
be quite fresh, and would have to he pressed tightly into 
the hole of the plate immediately after charging. This 
operation would have to be done quickly, as lead freshly 
reduced gets very hot when in contact with the air, 
and, of course, heat would spoil the plate. Then the 
plate, with the new pellet in it, would have to be 
charged again for a little while before it could safely 
be discharged, or probably the new pellet would fall 
out before long. If the battery referred to in the question 
has sensibly lost capacity, I fear it shows that it has become 
badly sulphated. This may arise from allowing the battery 
to stand idle, from over-discharging, or from want of atten- 
tion to the electrolyte. The best way to get rid of this 
trouble is to start charging at a fairly low rate and to 
examine every cell very carefully to see that no pellets or 
other articles have got lodged in between the plates, and, if 
80, to remove them at once by means of a lath. The 
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density of each cell should be carefully noted at starting 
and at the finish. If any cella do not give off gas, look 
again for short-circuiting pellets, etc., between the piates 
and underneath them. Extra large bubbles rising during 
the charge are a sign of this short-circuiting caused by 
the fallen powder of the plates having mounted from the 
bottom of the cells to the bottom of the plates. When 
this happens the cell must be cleaned out. The sediment 
or dross may be put on one side and sold to the 
lead smelters who advertise in the Electrical Engineer, and 
the plates and acid solution may be replaced in the clean 
cell. An easy discharge—i e., at a rate not exceeding half 
the usual proper rate of the battery for a short time only— 
does the battery good, but it should be immediately 
recharged, and if after that the acid is not found to be up 
to full strength, a little more must be added, so that the 
density after a good charge, when plenty of gas is being 
given off, is 1,200deg. on the hydrometer, neither more nor 
less. It should be just mentioned here that cleaning out. 
the cells removes or loses a considerable amount of sulphuric 
acid, partly from spilling and partly because a very large 
proportion of the dross is sulphate of lead, and, of course, 
all the dross is soaked with the acid solution. If every 
step of this process is carefully attended to, the battery will 
be restored to its original capacity in the course of a few 
days, but patience and intelligent care are absolutely 
necessary.— F. G. A. 


[Other replies to Question No. 751 will be given in our 
next issue.—Ep. E. E.] 


BALANCING CHOKING COIL. 


SIR, —May I point out that of the five answers to Question 
No. 745, which you publish in your issues of Dec. 30 and 
Jan. 6, there is a certain mistake in no less than three of 
them, which shows that those who sent these anawers did 
not fully understand the working of the arrangement they 
were explaining. The correct answers are by “X. Z. Y" 
and myself. The question reads as follows: 

Question No. 745.—A direot-eurrent generator of 500 volta, for use on 
a three-wire system, is fitted with an automatic balancing arrange- 
ment, consisting of a choking coil fed, via slip-rings, from two 
points on the armature windings, the middle point of the choking 
coil being connected to the neutral 'bus bar. Can you give the 


theory of its action in balancing the pressure of the two sides of 
the network ! | 


The diagram is from the answer by X. Z. Y." The 
current from the middle wire does not flow alternately first 
through one half and then through the other half of the 
choking coil, as the incorrect answers state. The inductive 
action effectually prevents anything of the sort. The out- 
of-balance current divides equally between the two halves 
of the choking-coil winding, and is continuous in each. 

The total E.M.F. from the central point of the choker 
to the brush on the heavier loaded side must be the same 
by either of the two available paths. The only cause for 
inequality in the two parts of the current is the fact that 
the paths are always changing in resistance, one increasing 
while the other is decreasing ; but the effect of this, which 
would alone make the current alternate in the two halves, 
is almost inappreciable in comparison with the inductive 
effect of the choking coil, which tends to maintain equality 
in the two parte of the current in any suitably-designed 
choker —Yours, etc., SUPERHEAT. 


Printed and Published for the Proprietors by Messrs. Braes AND Oo., at the Offices of THE ELECTRICAL ENGINEER,” 
139 and 140, Salisbury Court, Fleet Street, London, E. O. 


= ne 


l 


it. 


Supplement 


to Tho Glectrical Gugineer,” 


JANUARY 27, 


1905. 


QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


QUESTIONS. 

759. It is assumed that mains are about to be laid for supply to a 
small town on the three-wire continuous-current system, part of 
the scheme being the entire pnblic lighting by 4-ampere Nernst 
lamps. What arrangements would you make tor switching on 
all the street lamps from the generating station? The circuits of 
public lampe must be arranged to approximately balance one 
another, and precautions must be en to prevent sudden 
' kicks by switching on too many lamps at a time, 

ANSWERS. 

Question No. 751.— What is the cause of shrinkage of active materia! 
in Faure type negative plates with subsequent loss of capacity ! 
Can capacity be recovered ; if so, by what means ? 

Answer to No. 751 (awarded 53.).—In the two leading 
makes of batteries it is the practice nowadays to make the 
negative plates of the Faure type and the positive plates 
of the Planté type. Provided the positive plates escape 
buckling, they seem, as a rule, to retain their capacity 
longer than the negative plates. In a large Tudor battery 
that was under my care for some time, I noticed the 
negatives scaling badly at the bottom of the plates. This 
gradual transformation of. the active material of the 
negative plates into scale, which was in time deposited in 
the bottom of the cell, was, of course, diminishing the 
amount of active material, and so reducing the capacity of 
the negatives. I fancy the cause of this was that the elec- 
trolyte at the bottom of the cella was denser than at the 
top, thus causing the bottom of the plates to be more 
heavily discharged than the top. When, therefore, the top 
portion of the plates was nearing the end of discharge, 
the bottom portion was over-discharged and liable to 
become sulphated. If a cell is heavily discharged or 
charged, there is an expansion and contraction of the plate, 
tending to loosen the plugs of paste. This would in turn 
affect the capacity, especially if some of the plugs became 
80 loose as to fall out. I was some time ago overhauling a 
chloride battery that had been in use some years, and was 
astonished to find that the bottom part of the plates in 
many cases appeared to be altered in molecular structure. 
The metal was soft, and pieces of the plate could easily be 
broken away, and many of the plugs had fallen out. This 
seems to confirm the theory mentioned above, that the 
bottom portions of the plates do more work than the top 
portion. - 

As for recovering the capacity of the plates, that depends 
entirely on the condition they are nowin. Go through the 
battery carefully, and notice if any plates have lost many 
plugs, or are badly buckled; remove these, and burn on 
new plates. Buckled negative plates are easily straightened 
between boards, but several makers put antimony into their 
positive plates, making them stiff and more liable to break 
if any attempt is made to bend them. If any negative 
plates are removed from the battery to straighten or scrape 
the scale off, do not expose them to the action of the air 
apy more than can be helped, as they get hot, and when 
‘put back in the battery again they will be found to blister 
and scale badly. Lift them straight out of the electrolyte, 
and put them in water. After as much scale as possible 
has been removed, and any very bad plates renewed, a 
system of carefni charging at a low rate must be started, 
the charging being kept on a little time after gassing 
has commenced. Discharge the battery a little below the 
maker's specified rate of discharge, and carefully note time 
the cells take to drop to 1 8 volta per cell. Whatever result is 
got assume in fature that this is the capacity of the battery, 
and do not allow the battery to do more if possible.—W. A. T. 


Answer to No. 751 (awarded 5s.).—The actual cause of 
the shrinkage of active material in Faure negative plates 
has not hitherto been satisfactorily determined. It is 
supposed to be due to a gradual filling up of the capillary 
spaces in the exposed surface of the active material (die- 
integrated lead) by lead deposited by a galvanic process 
which commences with the first use of the battery. Con- 
tinvity of the whole plate is gradually interfered with, 
causing loss of capacity, both directly and also through the 


consequent formation of hard sulphate. As time goes on 
small ruptures may be obeerved in the plate, the paste 
becomes much disintegrated, and its union with the plate 
more insecure. This mechanical failing is increased by the 
shrinkage and expansion of the active material with each 
charge and discharge of the cell. Again, the rise in 
temperature of the acid during operation causes sul- 
phating, accounting for a fairly uniform value for the 
density of the solution used, about 1:170 at 15deg. C. before 
charging. Should this value be increased, as is sometimes 
the case in working traction batteries, the formation of 
sulphate will be considerably increased, and the capacity 
reduced. 

The deposition of lead referred to is so far without 
remedy, but it may be possible to improve the condition of 
the plates and prevent much deterioration by attention to 
the following details : (1) the electrolyte must be of proper 
density, and the plates will be protected againat sulphating 
by the addition of 30z. of sulphate of soda to each gallon 
of solution ; (2) the cells must never be discharged below 
the specified voltage, generally 18 per cell; (3) avoid 
charging at excessive rates and overcharging. 

All excessive working tends to buckling and destruction 
of the continuity of the plates through the loosening of the 
paste, with subsequent sulphating, which will also appear 
if the cells are neglected and run down.—A. M. L. 

Question No. 759. —Desoribe what you consider the best method for 


cleaning the dust off boiler tubes of the Babcock and Wilcox 
ee boilers, especially where boilers are erected in a cramped 
position. . 
Answer to No 752 (awarded 10s ).—The usual meth 
of removing the flue dust and soot from the outside of the 
boiler tubes is by means of a flexible hose with iron end 
piece (shown in Fig. 1), and it is used very largely with the 


Fic. 1 


Babcock and Wilcox boiler. The iron mouthpiece is intro- 
duced through side doors built in the brickwork. The 
standard length of hose for all boilers is 16ft. In cases, 
however, where the boilers are set in à continuous battery, 
and consequently the side passage, which is necessary for 
access to the side cleaning doors, is not available, and also 
when a method requiring the minimum of labour is desired, 
then the arrangement of fixed soot-eleaning jete shown in 
Fig. 2 is used. Upon a suitable attachment on the ateam- 
drum a valve is fixed, to which is attached a three-way 
cock, an intervening drain-pocket being used to intercept 
any leakage past the valve. The down-comer pipes, A, to 
which small nozzles, B, with confined openings are fixed, 
are built.into recesses in the brickwork setting, and the 
method of operating this form of soot cleaning is confined 
to opening the valve and turning the cock in the three 
directions, thus employing the force of the jets of steam 
through the nozzles for removing soot and dust. The 
frequency with which this apparatus should be used 
depends upon the nature of the fuel employed, but it 
can be used frequently without any difficulty, as the 
operation only involves opening a valve and turning a 
three-way cock. Where either of the above-mentioned 
soot-cleaning arrangements is used, it is advisable to run 
off any water which may have collected in pipes by blowing 
through to drain for a few seconds before blowing steam 
on to the tubes. The writer has found from experience 
that neglect of this precaution has resulted in the formation 
of a hard slag on the tops of the tubes, particularly at the 
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front ends of boilers, and which required to be chipped off 
by hand. 

Of the two methods, the writer much prefers the fixed 
steam- jet arrangement, even in the case of a single boiler. 
The flexible bose under ordinary working conditions soon 


whenever the tubes want dusting. The disadvantages are 
(a) that the pipes carrying the nozzles have to be very 
accurately set, as if fixed too low the steam jets will soon 
blow holes in the sides of the tubes; (b) that as the vertical 
steam-pipes are fixed the steam jets only blow the dust off 


becomes worn out, and flexible copper tubing does not make | a portion of the nearest tubes, and widens its range of 


a very good substitute. The material of which the hose is 
made (largely rubber) soon disintegrates on the inside, and 
causes the perforations in the cleaning pipe to become 
choked up, and owing to the bending and twisting which 
the hose is subjected to when being used the hose and unions 
soon become leaky, and at the point of its connection to 
the union the hose gets rotted, and requires shortening and 
trimming very often. 
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The writer has spent many a weary hour in the silent 
night watches in repairing a burst cleaning hose, the 
peaceful quiet of the boiler-room only being broken by the 
stoker with an occasional malediction on all pipes and steam 
apparatus in general what time he nurses the water blisters 
ou his face and arms. It is not a pleasant experience by 
any means to be in a narrow passage (side passages between 
boilers are usually about 3ft. wide), using the hose arrange- 
ment, and when after having just inserted the cleaning 
pipe through one of the doors the hose bursts near to the 
union on handle of cleaning pipe. The action of the 
appliances used for cleaning off the soot during working 
should be assisted, when the boiler is laid off for cleaning, 
by means of brushes.—S. L. 


Answer to No. 752 (awarded 78. 6d ).—There are two 
methods very commonly used for dusting the tubes in a 
Babcock and Wilcox boiler. (1) Fixed pipes running verti- 
cally down inside the brickwork of the boiler with nozzles 
screwed into them opposite each layer of boiler tubes. 
Fig. 1 illustrates a 172-h.p. boiler in which this method is 
adopted. (We have not reprodaced this illustration as it 
is similar vo Fig. 2 of the previous answer.—ED, E. E) 
(2) Frames built into the brickwork at the sides of the 
boiler with small openings covered by flaps opposite each 
layer of tubes, through which a steam-pipe can be thrust 
and moved from side to side. Fig. 2 shows a boiler of the 
same size which has these frames. Both methods can be 
used for boilers erected in a cramped position, so it will be 
best to study the advantages and disadvantages of each. 

1. As will be seen from the figure, steam is taken from 
the bottom of the safety valve, and after passing through 
a valve is conveyed into the four 2in. pipes on each side of 
the boiler. Nozzles are fixed in these pipes at proper 
intervals so that jets of steam are sent over the boiler 
tubes. The advantage of this method is that the stoker 
has only to go on top of the boiler and open the valve 


action the farther it gets away from the nozzle (this is 
illustrated in Fig. 3); (c) that the nozzles get burnt off 
with the heat from the flae gases. 

2. This is generally considered the better method, and is 
used in the later boilers. Steam is taken from the top of 
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the boiler, as in (1), and runs through a fin. pipe down the 
outside of the brickwork. A valve is fixed on the bottom 
of this pipe, and on to this a rubber pipe is connected of 
sufficient length to reach to the farthest opening. Cast- 
iron frames are built into the side of the boilers, having 
holes in them so spaced that each comes opposite a layer of 
boiler tubes. One of these frames is shown in Fig. 4. The 
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T4MRouGu AB. 
Fie. 4. 


attendant puts the nozzle at the end of the rubber pipe 
through each of these openings in turn, and sweeps it from 
alde to side, the steam jet thus cleaning the whole length 
of the tubes. The advantage of this way is that, as the 
nozzle is fixed to a flexible pipe, the steam cleans every 
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portion of the boiler tubes. The disadvantage is that the 
operation takes longer than in (1), and necessitates a boiler 
cleaner to do the work, as the stoker is not able to leave 
his fires for so long. When the boilers are erected in pairs, 
these frames are only able to be put up on one side of each 
boiler, but this is sufficient for keeping the tubes clean.— 
C. H. LYDALL. 


Answer to No. 752 (awarded 58).— The best method for 
cleaning the dust off boiler tubes of the Babcock and 
Wilcox type is to use a steam jet attached to a sufficient 
length of flexible steel steam tubing to allow any part of 
the boiler to be reached by the steam jet when the latter 
is inserted through the various inspection holes in the 
boiler casing. A form in use by the writer and used on 
boilers in very confined situations is shown in the sketch. 
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A length of steam-pipe is fitted at one end with a nozzle, 
and at the other with a pair of handles and a union for 
attaching the flexible steam hose. The dimensions shown 
will give a steam brush with which every part of the tubes 
eau be reached, the nozzle end of the brush, of course, 
being inserted in the required inspection hole, and then 
the steam jet directed as desired by working the handles 
&bout as required. If the boiler tubes are well swept in 
this way just as the boiler is shut down, the whole of the 
dust will be found ready for removal at the bottom of the 
boiler. Owing to the careless and erude design of the 
furnace in the majority of water-tube boilers, the hot gases 
are cooled before they can complete combustion by coming 
into contact with the comparatively cold-water tubes. With 
some kinds of coal this leaves & very sticky, tarry deposit 
on the tubes, and if on examination it is found that the 
steam brush has not brought this deposit off the tubes, it 
shouid be brought off either with & seraper or by tapping 
the tubes a few times with a light sounding hammer, when 
the deposit will be loosened, and another application of the 
steam brush will clean the tubes thoroughly.—W. T. W. 


Answer to No. 752 (awarded 58.).— There are at least 
two methods in use of removing the dust from the tubes of 
Babcock and Wilcox boilers. In one a pipe is led down 
parallel to the boiler walls, with branches at right angles 
extending between the rows of tubes. These branches are 
perforated, and the steam issuing through the perforations 
carries the dust away. By the other method holes are 
provided in the boiler walls opposite the spaces between 
the horizontal rows of tubes. Through these holes a 
“ lance,” or tube with closed end, is passed, and the steam 
issuing through perforations made in the last few inches of 
its length blows the dust off the tubes. The lance is con- 
nected to the steam-pipe by means of a flexible hose, the 
flow of steam through the hose being regulated by means 
of a cock fixed within reach on the steam-pipe. The hose 
being flexible, the lance can be moved to and fro and back- 


ward and forward over the tubes. When room permits, a 
straight lance the width of the boiler is used; but when 
space will not allow of this, the lance can be cut into two 
or three parts, and a swivel joint, such as is used on a gas- 
bracket, fitted at the junction of the parts. The lance is 
kept straight when in use by means of a pin, the insertion of 
which prevents angular movement at the joints. I have tried 
replacing the swivel joint by an ordinary pipe union, and 
screwing and unscrewing the lengths into these when the 
lance is inserted and withdrawn. I found, however, that 
the swivel joint was to be preferred. The lance is effective 
in its work so far as it can reach. The utility of the 
method first described depends upon the distribution of 
the perforations along the horizontal branches. Should 
one or more of these branches get out of order, it may be a 
very difficult matter to get at them to effect repairs; and 
if the end should break off, so as to allow the steam to 
blow straight through instead of tbrough the perforations, 
the utility of that particular branch would be considerably 
reduced. If the valve controlling the steam should not be 
tight, the leakage through it may cause external corrosion 
of the boiler tubes. But this first method is more 
convenient than the second to work, as all that is required 
is to turnon the steam Owing to the drawbacks mentioned, 
however, it has been superseded in some instances by the 

“lance” method.—H. J. W. 

Question No. 753.— Discuss the rules for determining the most economical 
current density of a one square inch cable, one mile long, insulated 
in a satisfactory manner, working at a pressure of 1,000 volts direct 
current, the duration of the maximum load being on an average 
five hours per day, cost per unit delivered to conductor Id., and 


interest and depreciation on cable taken at 10 per cent. State 
which rule you think gives the best result. 


Answer to No. 753 (awarded 108.).— This problem is 
the reyerse of that generally set to engineers, it being 
usually necessary to determine the most economical cross- 
section of cable for a given load. As it is distinctly stated 
in the question that the load is a varying one, it follows 
that the current density will also be a varying one, and the 
problem set is really to find the mean value of the most 
economical current density. Now, in any cable there are 
two factors which have a great bearing on the most 
economical current density—viz.: (a) the cost of the energy 
wasted in the cable per annum; (ô) the interest on the 
capital expenditure on the cable, and also the depreciation. 
It may be as well to state here that the interest and 
depreciation are usually grouped as one and taken as some 
percentage of the capital cost of the cable. This, it will be 
seen, is done in the question. Let us now consider the 
waste of energy in the cable. This, of course, is dissipated 
in heat. If at any instant in a cable of resistance R ohms 
we have a current, C, passing, it is well known that the 
waste of energy=C? R watts, and the cost of waste of 
energy will be this quantity multiplied by some constant 
a, which we will determine afterwards— i.e. : 

Cost of waste of energy per annum a Œ? RS. . (1) 

It will be seen that in practice, when we desire to 
calculate this cost of waste of energy with a varying 
eurrent, it will not be correct to take the mean value of the 
current and square it and substitute in equation (1), but 
we must take the quantity C? as the mean value of the 
squares of the current. 

Now let us consider the interest and depreciation of the 
cable. If the catalogues of all the cable manufacturers be 
consulted, it will be found that the cost of any cable is very 
nearly proportional to the weight of copper in the cable. 
Now, the weight of copper in a cable of given length is 
directly proportional to its cross-sectional area, which again 
is inversely proportional to its resistance, so that the cost 


of a cable may be expressed M £, where b is a constant. 


Therefore the total cost of a cable and wasted energy per 
annum, 9, is expressed as below: ; 
=4 C RTT . (2 
ae 2) 
Now, given this equation (2), it is an easy matter to find 


for what value of R y isa mimimum. Differentiate the 
equation with respect to R, and we get 


(3) 
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= 0—1.¢, when 


b b 
a CR or when a C? R=5 


Now, y is a minimum when E 


(4) 


or expressing this result in words we get what is known as 
Lord Kelvin's rule—i.c., the total cost of a cable and wasted 
energy per annum is at a minimum when the cost of the 
waste of energy per annum is equal to the interest and 
depreciation on the outlay on the cable. This can be 
better explained by referring to the curves shown. The 


AREA or GABLE 


point where the two curves cut gives the most economical 
conditions. 
Let us first find the resistance of the cable by the well- 


known law R — Ky, where L length of cable in inches; 
A = area of cross-section of cable in square inches; K 
= specific resistance of copper. Taking K = 66 microhm 


per cubic inch, R = 105 x -= —'0418 ohm, L being 


one mile = 63,560in., and A=1 square inch. .. waste of 
energy —:0418 C? watts. One-watt-year = 8d 600 units 
9 


— 876 units. Now, cost of one unit = 1d. = L710 
Cost of one watt - year = 876 x Kr = £0564. 
The cost of waste of energy per year = A C? R = 0564 
x £0418 C?=£00154 C?. The most economical current 
for the cable is therefore given by the equation below, 
taking p as the capital cost of the cable in pounds, the 


interest and depreciation therefore being 10 Ü 


C? x · 00154 = E, or C?=_?_ (5) 
10 0154 
Let us now get a close approximation to the capital cost 
of the cable. The volume of copper in the cable is pro- 
portional to ite length and area of cross-section— c., 
volume = A x L cubic inches. Now, A- 1 square inch. 
Take the weight of copper as ‘32lb. per cubic inch 


= 3546 tons per cubic inch. Weight of copper in cable 
= 63,360 x "92 
2,240 


as £75 per ton, value of copper in cable = £75 x 9:05 
= $679 Let us therefore say that the cost of the cable 
will be about £1,000. Substituting this in our equation 
(5) we get 


tons = 9'05 tons. Take the price of copper 


Q- P. 1,000 

0154 ‘0154 

or the root mean square (R.M S.) of current density 

— 255 amperes per square inch ; therefore, the load on the 

'eable must be so proportioned for the most economical con- 

dition of working so that the R.M.S. of the current density 

is 255 amperes per square inch. 

Daring the five hours of maximum load of course the 

current density will be great, so that it must be diminished 
during the times of lighter load.— ERNEST P. Horis. 


Answer to No. 753 (awarded 5s.).—A cable may be 
considered as a source of three different expenditures— 
viz.: (a) interest on capital expenditure ; (5) cost of repairs 
and renewals; (c) energy wasted in the cable in trans- 
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mission. (a) aud (5) are covered by the 10 per cent. 
allowed for interest and depreciation per annum. Althou 
the cross-section of a conductor may be determined by the 
maximum current it hae to carry, the total annual loss of 
energy in the cable does not depend upon the maximum 
current unless the current is of constant value, which is 
never the case in practice. Energy will be wasted in the 
cable af all loads, the rate of loss at any instant being 
proportional to the square of the current. An assumption 
of the total loss per annum must be made from considera- 
tions of the most probable working conditions unless the 
actual amount be known. Let the loss per day be assumed 
equivalent to the loss that takes place during the flow of 
maximum current for 4 hours. The most economical 
current density will be that which the cable will carry, 
under these conditions, with less expenditure than any 
other cable of different cross-section. That is, the expendi- 
ture, including interest on depreciation and cost of energy 
lost, will be less than that in any cable of greater, or of 
less, cross-section. Let X,, X, X. be the capital cost per 
mile, including laying, etc., of three cables, the cross-section 
of the first cable being less than that of the second, and the 
second less than that of the third, these cross-sections to 
be of consecutive sizes. Let ra, rj, re be their respective 
resistances per mile, and C the most economical current. 
Then the total annual cost in each case will be 
; Xs Ce fah) Xa 
Q) (1524710, 9 K. O 


Xb Cr, h _ OX 9 
(2) (10 0 (10. Be Ci). 
X.. Crh X. l1 
) (1524 „ 10% (ic K. Oh). 


For (2) to be less than either (1) or (3), the following 
must holt good : 


X. LK, C2 > 10K. O2. 


10 
te X, = Xa 
[AI —i. e., C >. 10 (E; - Ej) 
Also Xe K. Ca > Š K, C. 
10 10 
[B]-i e, C « d. X-X 


10 (Ke — Ke) 

For example, let it be required to find the moat 
economical current for cable (5), data referring to it and 
two other cables being as per table following : 


Cross. section Resistance 10 per cent. Ion 


Oable 
in sq per mile. cost of cable, £. 
G „ “OBA: Lasows w V5 uososeces 10 
(b) acie ced 046 eee 915 —.—.—. 12:5 
. 90000 cien. „ 1 16 8 


The total loss of energy per day is equivalent to that which 


would take place if the maximum current flowed for 2} 
hours. Then we have 
K. = 9125 x 1245 _ ogy, 
24 x 10! 
K, 912 5 915 0034. 
24 x 10? 
K,= 912 5 761.0028. 
24 x 101 
12:5 - 10 
By [A] we have C?> ——— — — — 
y LA] d di 0047 - 0054 


i. e., C > 438 amperes. 
168-125 

By [B Qc oc 

y [B] 0054 — :0028 

i. e., C < 84 6 amperes. 


Thus the second cable of resistance 915 ohms per mile 
will be as economical as the first with a current of 
43 8 amperes, and as economical as the third with a current 
of 84:6, and more economical than either for intermediate 
values. In practice the current must not be so high as to 
cause the maximum rise of temperature and pressure 
1 pA exceed the maximum permissible in each case.— 

J. W. 


[Other replies to Question No. 755 will be given in our 
next issue.— Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


760. What is the method of caloulating the repulsion effect of a 
magnet excited by single-phase alternating current. For instance, 
it is required to suspend in air a weight of about 4o;. at a distance 
of zin. from the end of the magnet. Oarrent available, 35 volts 
28 am peres.—REGULUS. 


In a certain hilly and moorland district, about four or five miles 
from one of the great towns, there are situated at distances of a 
quarter to three miles from one another about eight or a dovan 
ganister quarries and silica brick and firebrick works. At present 
each has its own separate steam plant for operating the necessary 
machinery, besides a heavy traction engine and several large 
wagons, used for taking the manufactures to the nearest railway 
and for bringing coal up again. What will be the best system to 
adopt in order to supply all these places from a common power 
station '—SiLIcA. 

762. A three-wire feeder, 25, ‘125, 25, which under ordinary circum- 
etances carries 180 amperes, has developed a fault on the + side, 
and now takes only 80 amperes, the — side taking the same 
amount as before the fault occurred. The feeder is on the same 
bus bar as other feeders, and feeds into a network box 60 yards 
from switchboard. The fault is between network box and switch- 
board. Ie there any means of locating same without breaking up 
the ground! as to do so would be very inconvenient, the feeder 
crossing a busy thoroughfare. The feeder is laid solid in iron 
troughing, and is free from earth faults, —W. H. R. 

ANSWERS. 

Question No. 753.—Diecuss the rules for determining the most economical 
current density of a one square inch cable, one wile long, insulated 
in a satisfactory manner, working at a pressure of 1,000 volts direct 
current, the duration of the maximum load being on an average 
five hours per day, cost per unit delivered to conductor Id., and 
interest and depreciation on cable taken at 10 per cent. State 
which rule you think gives the best result. 


Answer to No. 753 (awarded 108.).— There are three 
rales by which the economical current density of a cable 
may be determined—viz : (1) when the total cost of the 
energy lost in the cable, together with the charges for 
interest and depreciation, is a minimum; (2) when the 
ratio of the income from the cable to the total cost of the 
energy delivered, together with the charges for interest 
and depreciation, is a maximum ; (3) when the net revenue 
from the cable is a maximum— i.e., when the income from 
the cable, less the total cost of the energy delivered, 
together with the charges for interest aud depreciation, is 
& maximum. 

These rules may be stated thus: (1) e I is a maximum; 


(2) özi is a maximum; (3) E-(G+I) is a maximum, 


761. 


em 


where ¢=total cost of energy lost in cable or cables per 
annum; I = charges for interest and depreciation per annum; 
E= income from cable or cables per annum; G = total cost 
of energy delivered to cable or cables per annum. 

In the example given in the question, ¢ varies as the 
square of the current density of the cable or cables required 
to supply a given maximum load. I is 10 per cent. on the 
cost of cable or cables (laid complete), and varies inversely 
approximately as the current density for a given maximum 
load ; a-one square inch cable.may. be assumed to cost 
£3,000 per mile laid complete, and other cables a pro- 
portionate figure, for the p es of these calculations. 
E varies approximately as the current density of the cable 


(where only one cable is considered), but for a given 
maximum load is constant. G varies approximately as the 
current density of the cable (where only one cable is 
considered), but for a given maximum load is the sum of a 
constant and a quantity which varies as ^. To obtain values 
of e, I, E, and G it is, therefore, necessary to assume 
different values of current densities, and then by trial to 
ascertain which value conforms most nearly with the rules 
given above. Also for these examples we might assume 
that the price obtained is 3d. per unit, and that the 
maximum demand on the section under consideration is 
1,000 amperes at 1,000 volts. A satisfactory result may 
be arrived at in a similar way by using any other figures— 
“g, the actual figures which obtain in the case for 
determination. Neglecting the energy delivered to the 
cable except during the period of maximum load, and 
assuming that the resistance of one mile (go and return) of 
table of one square inch section at its working temperature 
is 0:086 ohm, then the energy lost per annum will be 
c2( 2080 x § x 565 


1,000 
inch cable, and proportional for extra cables. 
The four following examples are given to show approxi- 
mately how the economical current density may be obtained 
by using the three rules given above. 


Example 1.—Assame current density is 1,000 amperes per 
square inch, then 


¢ =0 157 (1,000)? units at 1d. per unit = 
I = £500—;.«., 10 per cent. of £3,000. 
E = 1,000 x 5 x 365 unite at 3d. per unit = 1,825,000 x 240 or 


unita, or 0:157 C? units, for a one square 


157.000 or £654. 
40 


£22,812. 
G = 1,825,000 + 157,000 units at 1d. per unit 10 or 
£8,258. 
Therefore (1) e+I = 654+300 =954. 
(2) E _ 22812 = 2:666. 
GTI 8,258 ＋ 500 


(3) E- (G + I) = 22,812 - (8,258 + 300) - 14, 254. 


Example 2.—Assume current density is 500 amperes per 
square iuch. Therefore, to supply 1,000 amperes another 
one square inch cable will be required, and we may, for 
the purpose of the calculation, assume its cost to be equal 
to the original one square inch cable. Then 


e = 0:157 x (500)! x 2 units at 1d. = n 


I= 300 x 2, or £600. 
E=500x2x5x365 units at 5J. = 1,825,000 „., or 


240 
£22,812. 
G.— 1,825,000 + 78, 500 unite at 1d.— 40 


Therefore (1) ¢+1=327 + 600 = 927. 
E 22,812 
3 

GTI 7.951 600 

(3) E - (G + I) = 22,812 — (7,931 + 600) = 14, 281. 

Example 3 —Aesume current density is 750 amperes per 

square inch. Therefore, to supply 1,000 amperes another 

one-third square inch cable will be required, and we may, 

for the purpose of this calculation, assume its cost to be 

one-third of the cost of the original one square inch cable. 


Then 
e= 0157 x (750)? x 1} units at 1d. = 24% or £491. 


I= 500 x 11, or £400. 


or £527. 


„or £7,951. 


= 2674. 


E=750 x 1} x 5 x 365 units at 3d. = 1,825,000 x a 
or £22,812 
G = 1,825,000 + 117,750 unite at 1d. = 1.942.750 or £8,095. 


Therefore (1) e+ I = 491 + 400 = 891. 
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2 E 22.812 
G71 8.095 2 400 
(3) E- (G + I) = 22,812 - (8,095 + 400) = 14,317. 


Example 4.—Assume current density is 667 (3 of 1,000) 
amperes per square inch. Therefore, to supply 1,000 
amperes another one-half square inch cable will be 
required, and we may, for the purpose of this calculation, 
assume its cost to be one-half of the cost of the origina! 
one square inch cable. Then 


€ = 0:157 x ($ x 1,000)? x 14 units at 1d. = 
I= 500 x 11, or £450. 
E-2x1,000x 14 x 5 x 365 units at 3d. = 1,825,000 x EA 
or £22,812. 


= 2 685. 


104,667 r £436 
240 


1.929 667 


G = 1,825,000 + 104,667 units at 1d. = ap or £8,040. 
Therefore (1) e+ I = 436 + 450 = 886. 
(2) E 22812 2687 


GTI 8040+450 
(3) E - (G + I) = 22,812 - (8,040 + 450) = 14,322. 

It will be seen that of the examples taken No. 4 satisfies 
the conditions, and is approximately correct—viz : (1) is a 
minimum, (2) is a maximum, (3) is a maximum. Therefore, 
under the conditions given and assumptions made, a current 
density of about 700 amperes per equare inch would appear 
to be the most economical. 

In most cases of supply cables, as in the present instance, 
the three rules will give approximately the same result, but 
in the author's opinion rule (3) is the best to use, as it is 
very simple and assures the net revenue from the cable 
being a maximum, which seems to him to be the end 
desired. The economy of a cable must, of course, be con- 
sidered in conjunction with prevention of overheating and 
Joss of pressure, and if the rule gives too great a current 
density the latter must be reduced until overheating is 
prevented and loss of pressure brought to the desired 
figure.—H. A. N. 


Question No. 764.—It is well known that the indicated horse-power of a 
triple-expansion engine can be varied by altering the cut-off of the 
intermediate-preesare or low-pressure valve, the high-pressure cut- 
off meanwhile remaining the same. I am pot referring to extreme 
variations, when the engine almost cesses to be triple-expansion, 
but to slight alterations in the cut-offs, when the engine is doing 
equal work in each cylinder. Oan anyone explain why this 
should be so ? 

Answer to No. 754 (awarded 10s.).—Prof. Weighton, in 
& paper read before the North-East Coast Institution of 
Engineers (vol. 16), gives the results of several trials made 
to determine the most economical point of cut-off in the 
intermediate (LP.) and low-pressure (L.P.) cylinders of 
multiple-expansion engines. It was found that, the cut-off 
in the H.P. being constant, there was a certain point of 
eut-off in each of the I.P. and L.P. cylinders at which the 
engine ran most economically, and this point is given as 


(154 5) stroke, where R is the ratio of the capacity of 


the cylinder in question to the capacity of the preceding 
cylinder. It was also found that the cut-off in the LP. and 
L.P. cylinders affected the total horse-power developed, the 
H.P. cut-off being constant, and that in triples the cut-off 
for maximum power coincides with that for maximum 
economy in the L P. cylinder, and is as given above, but 
that in the I.P. cylinder the maximum power cut-off is much 
later than the maximum economy. 

Considering the I.P. cylinder, it was found that the later 
the cut-off up to a certain point tbe greater the horse- 
power developed by the engine, and that after that certain 
point the horse-power decreases. Considering the effect of 
vhe cut-off, the later the cut-off in the I.P. the lower is the 
first receiver pressure, and therefore the lower the tempera- 
ture of the H.P. exhaust. It follows, then, that the 
temperature range of the H. P. cylinder would increase with 
the IP. cut-off, and thus the mean temperature of the 
H.P. cylinder walls would decrease and the initial con- 
densation increase. But another effect would be that the 
water initially condensed as above in the H.P. would 
re-evaporate to do work in the succeeding cylinders ; also 
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in the I.P. cylinder a late cut-off would reduce wire-drawing 
at admission, and reduce the temperature range of the I.P. 
Thus a larger card would be obtained. After a certain 
point, however, the receiver drop—H P. to I.P.—at release 
in the H.P. would be excessive, and an increase in the I.P. 
cut-off would decrease the horse-power. Thus it will be 
seen that there is one point of cut-off in the I.P. cylinder— 
and on the same basis one point in the L.P. cylinder—which 
gives a maximum indicated horse-power. A later cut-off 
means excessive receiver drop, and hence loss in power ; an 
earlier cut-off means excessive condensation in the cylinder 
or wire-drawing during admission, and a consequent loss in 
power.—S E. T. 


Answer to No. 754 (awarded 7s. 6d ).—1f the cut-off be 
kept constant in the H.P. cylinder of a triple-expansion 
engine and the initial pressure is not altered, the amount 
of steam admitted per stroke is always the same if we 
neglect the effect of the cylinder clearance. The total 
volume of the L.P. cylinder at release is the same what 
ever the cut-off in that cylinder may be, and, therefore, the 
number of times the steam has expanded, or the ratio of 
the volume of H.P. cylinder at cut-off to the volume of 
LP. cylinder at release, is constant. Consequently the 
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release pressure of the steam, and the amount of work done 
by it in the three cylinders, is not affected by the position 
of the cut-off in the I. P. or L.P. cylinders. The above 
assumes that the loss by condensation, leakage, etc., 18 not 
altered by the alterations in the valve gear. For sm 

variations this assumption is correct. It might be a 
well to state that if large alterations are made and all 
the work is thrown on one cylinder, the temperature 
range will be so large in that cylinder that condenss- 
tion will be materially assisted. If this cylinder 
happens to be the H.P, the loss will be made vp 
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by more live steam; this steam will partially re-evaporate 
later on, and materially increase the total indi 
cated horae-power of the engine. The combined disgram 
(Fig. 1) shows the redistribution of work between the 
cylinders if the cut-off is made later in the I.P. and L.P. 
cylinders. If the H P. cylinder has a considerable 
clearance volume, and the back pressure of that cylinder 
is lowered by making the cut-off in the I.P. later, the 
compression pressure 1s reduced (Fig. 2), and thus more 
steam is required to fill it. This steam gives out work in 
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the next two cylinders, and would thus increase slightly 
the total indicated horse-power. This effect can also be 
neglested if the clearance volume is small. The above, of 
course, only refers to the condition of things when the 
‘engine is running steadily. If the cut-off is altered while 
the engine is running, there will be a considerable 
momentary alteration of the indicated horse-power as the 
amount of steam present in the receivers alters, and it must 
have time to steady itself again.—E. J. 


Answer to No. 754 (awarded 5s.).—It is a fact that the 
indicated horse-power of a triple-expansion engine can be 
varied by altering the points of cut-off of the I.P. or L.P. 
valves, though I hardly think it advisable to do this much 
unless it be to cut off earlier, as it will affect the cushioning 
at the end of the exhaust stroke of one side of the piston. 
I think to explain this it will be best to first take any 
theoretically good imaginary indicator diagram and then 
see exactly what this shows, afterwards endeavouring to 
arrive at a conclusion as to what will happen when the 
cut-offs are altered in either the I.P. or L.P. cylinders. 


A B 


D 
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Let us take Fig. 1 as being this imaginary diagram. At 
A the piston has just got to the end of its backward stroke, 
and is just starting to move forwards again. Steam is behind 
it, tending to drive it forward, being at a pressure repre- 
sented by the height of A above the atmospheric line and 
the inlet valve is still open. This ateam pressure behind 
the piston forces it forwards till the point B is reached in 
the stroke, when cut-off takes place. At the instant the 
‘steam is cut off there is a certain volume and weight of 
‘steam behind the piston still at the same pressure as at A, 
which is practically the same as the boiler pressure, because 
the steam-inlet valve from the boiler has been open all the 
time now. From this moment of cut-off onwards to the 
end of this stroke the steam keeps on expanding, aud its 
pressure correspondingly drops, almost following Boyle's 
Jaw, which states that the pressure of a gas varies inversely 
‘with ita volume. At the end of the stroke we have reached 
the poiut C, at which the exhaust valve is opened, and the 
pressure behind the piston immediately drops. The steam 
18 exhausting from this side of the piston into the receiver 
-during all the backward stroke until the point D is reached, 
-at which point the exhaust valve closes. At this point the 
greater portion of the steam will have passed from the 
cylinder to the receiver, and only a comparatively 
small quantity will remain, which is, of course, at 
the same pressure as that in the receiver. After the 
exhaust valve has closed, as the piston still comes 
back, the steam in the cylinder gets compressed, and 
the preasure therein keeps on increasing till the point 
E is reached, when the admission valve once more 
opens. Immediately the pressure in thie end of the 
-cylinder rises up to the original pressure again, which is 
practically the full boiler pressure. We have now followed 
the action of the steam in the cylinder through one com- 
plete cycle or one revolution of our engine, and each 
-succeeding revolution is similar. In the above I have con- 
sidered more particularly the H.P. cylinder—of course, in 
either the LP. or L.P. cylinders the steam cannot come 
from the boilers straight, but from the receiver, and so its 
pressure is about the pressure of the receiver. 

We are now in a position to consider the action of vary- 
ing the time of cut-off of the steam in either the I.P. or 
L.P. cylinders. First, let us suppose that the cut-off in 
one of these cylinders is made earlier, whilst that in the 
H.P. cylinder is kept constant. When the intermediate 
Admission valve opens, steam is taken in from the receiver, 
and hence the pressure in this. must drop somewhat, but 
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as the cut-off is earlier, this drop will not be so great as 
before, and there will be a greater weight of steam also 
left in the receiver than would otherwise be the case, hence 
the immediate result as far as the receiver is concerned will 
be to leave a greater weight of steam at a higher pressure 
than before. Now, when next the H.P. cylinder exhausts 
into this receiver, owing to there being already a greater 
weight of steam at a higher pressure than before, not quite 
so much steam will exhaust into the receiver, and what is 
left in the cylinder after the exhaust valve has closed sgain 
will be greater by weight, and at a higher pressure than it 
would otherwise have been. Hence we may state that the 
immediate result of cutting off earlier in the I.P. cylinder 
will be to increase the back pressure or cushioning in the 
H.P. cylinder, and hence lower its indicated horse-power, 
and also to raise the pressure of the steam in the receiver. 
As to whether or not this will increase or decrease 
the indicated horse-power in the I. P. cylinder it is 
hard to say, as this will depend on how much the 
pressure in the receiver has risen and by how much 
the cut-off has been altered. It must also be borne 
in mind along with this that as the difference in 
pressures between the ste&m at admission and exhaust in 
the H.P. cylinder has been lessened, this will likewise 
lessen the difference between the temperatures at admission 
and exhaust ; and, hence, as the range of temperature has 
been slightly lessened, the condensation in the cylinder will 
also be less, and so the efficiency should be improved. 

If, now, tbe case of making the cut.off in the I. P. 
cylinder later be considered in à precisely similar manner, 
it will be found that this proceeding will enable this 
cylinder to take more steam from the receiver as the 
admission valve is now open to it longer, and on this valve 
closing the receiver will be left with a lesa weight of steam 
at a lower pressure than under normal conditions. This 
will have the effect of allowing more steam to exhaust into 
the receiver from the H.P. cylinder, which will lessen the 
back pressure and cushioning in this cylinder. Therefore, 
being less back pressure, the indicated horse-power ia this 
cylinder will be increased. As to the I.P. cylinder itself, 
this will receive a slightly greater volume and weight of 
steam than before, but at a lower pressure. What effect 
this will have on the indicated horse-power of this cylinder 
it is also hard to say, as this will depend on how much 
later the cut-off has been made, and by how much the 
pressure of the steam in the receiver has been lowered, and 
in any case it will be seen that these two quantities tend to 
balance one another. Also it will be seen that the range 
of temperature in the H. P. cylinder will be greater now 
than normally, which by cooliog down the cylinder walls 
at the end of each stroke will have a tendency to lower the 
efficienoy. In either case, where the cut-off has been made 
earlier or later, the action of the steam in passing from the 
I.P. cylinder to the other receiver, and from there to the 
L.P. cylinder, and from thence either to the atmosphere or 
the condenser, will be much the same as under ordinary 
conditions with normal cut-off. Another thing to be 
borne in mind is the two receiver drops, which will 
be greater if the cut-off in the I.P. cylinder be later and 
less if it be earlier, which will tend to neutralise auy 
benefits otherwise obtained by the later cut-off. I thiok 
from the foregoiog few notes it will be seen that by alter- 
ing the cut-off in the I.P. cylinder the indicated horse-power 
in the H P. cylinder, with regards to pressure, will be 
altered in the manner pointed out, but as to whether this 
will actually alter the total indicated horse-power of the 
engine under consideration it is difficult to predetermine . 
without some definite data, as there are so many things to 
take into consideration.—E. R. ALEXANDER. 

Answer to No. 754 (awarded 5s).—The explanation 
sought by J. P.“ is that by altering the point of cut-off 
in spy engine its power may be either increased or decreased, 
and that the I.P. and L. P. lines in a triple-expansion engine 
are in themselves complete engines; consequently if the 
power be increased or decreased by lengthening or shorten- 
ing the point of cut-off in either of these lines, the power 
produced by that line, and consequently the power pro- 
duced by the triple engine, will be altered. To obtain the 
highest economy of steam used per horse-power hour, it is 
necessary to take full advantage of the expansive properties 
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of the steam. This entails an early cut-off and a number of 


expansions, andif this werecarried outinone cylinder excessive 
cylinder condensation would take place, and the cylinder 
and engine generally would have to be large and unwieldy 
for its power, on account of the great strains and the low mean 
effective pressure, so that no great economy can be looked 
for from a single-cylinder engine. If, however, two or more 
cylinders are used, and the cut-off in each cylinder he 
arranged so that the maximum advantage is obtained by 
using the steam expansively, but yet not so as to cause 
great initial condensation or an abnormally low mean effec- 
tive pressure, and the subsequent cylinder or cylinders to 
the first be arranged to work with the steam rejected from 
the preceding cylinder, we obtain an engine giving economy 
of steam used per horse-power hour and a very even turning 
effort, provided that each line is adjasted to take an equal 
share of the load. J. P." will thus be able to see that 
by, say, giving a longer cut-off to the intermediate valve of 
a triple-expansion engine, he will raise the mean effective 
pressure in the I.P. and L P. cylinders, and consequently will 
obtain more power from his engine, and vice versd. Whether 
it is advisable to alter the cut-off in any of the cylinders is 
a matter which can only be decided by an examination of 
the engine in question. It has been fouad by experience that 
with modern compound and triple expansion engines the 
best results are obtained by expanding down to a final 
pressure of 8lb. absolute, with about 6lb. back pressure, the 
ratio of the cylinders one to another depending on the 
initial pressure used. The following table shows the 
cylinder ratios for triple expansion engines generally 
adopted : 


Boiler pressure 


— Ratio of cylinder areas, —.————— 


by gauge, H. P. cylinder. I.P. cylinder. L. P. cylinder. 
39 8 1 eese 2:05 .....—. 6 
140 X E cem "o aae . 6°85 
1850 nies 1 ues „ 385 7 
19090 vam „ eee S ee — 7°25 
—W. T. W. 


Question No. 756.—An 80ft. brick chimney stack is obliged to be 
reduced in height by 20ft. To what extent could the loss in 
draught be remedied by taking the exhaust pipe up the inside 
of the chimney? At what height should the exhaust pipe enter, 
and at what distance from the top should it terminate to give the 
best results ? 


Answer to No. 755 (awarded 7s. 6d.).—As the intensity 
of the draught produced by a chimney is proportional to 
its height, reducing the height of the chimney from 80ft. 
to 60ft. will, other conditions remaining the same, reduce 
the intensity of the draught by 25 per cent. of its original 
amount. The draught produced by a chimney may be 
found approximately by the following formula : 

p.79H(T-) 
1 xt 
where D — intensity of draught in inches of water pressure ; 
H = height of chimney in feet above grate surface; 
T -- absolute temperature of gases inside chimney ; 
t = absolute temperature of air outside chimney. 


Assuming the gases inside chimney to be 600deg. F., and 
the temperature of the external air 60deg. F., it will be 
found from the above formula that the intensity of dranght 
produced by a chimney 80ft. high will be approximately 
equal to ‘6in. water pressure, and the draught produced by 
one of 60ít. high approximately equal to 45iu. water 
pressure. The loss of draught due to lowering tbe chimney 
may therefore be expected to be, say, equal to 15in. water 
pressure. This slight loss in intensity of draught can be 
more than counterbalanced by arranging the exhaust pipe 
to discharge in the chimney. 

The exhaustive or ejective power of an exhaust pipe may 
be approximately found by using the following formula : 

: N 37 di 992 x p" S 
E p: i 
where E= exhaustive power in inches of water pressure; 
d = diameter of exhaust pipe in inches; 
D = diameter of chimney in inches; 
7 = pressure of steam at outlet of exhaust pipe. 

As the respective diameters of chimney and exhaust pipe 

are not given in the question it is not possible to give tbe 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, FEBRUARY 3, 1905. 


increased intensity of draught that will be obtained 


through exhausting in the chimney; but, unless the 
diameter of the chimney is exceedingly large in com- 
parison with the diameter of the exhaust outlet, the loss 
of 15in. in the draught occasioned by shortening the 
chimney will be more than counterbalanced by the new 
arrangement, as A.“ will find out by making use of the 
above formule. 

As regards the point of entry and the height up the 
chimney at which the exhaust pipe should terminate, pro- 
viding the chimney is of ample area for the volume of 
gases it has to discharge, the best arrangement would be 
for the exbaust pipe to enter the chimney at its base (the 
bottom of the pipe being provided with a substantial foot- 
step of ample area for supporting the weight of the 
vertical portion), and be carried up to within a distance 
from the top of chimney, equal to four or five times the 
diameter of the chimney ; or, assuming the chimney to be 
5ft. in diameter, the pipe could be carried up to within 
20ft. from the top.—J. B. R. 

Answer to No. 755 (awarded 5s.).—The effect of taking 
the exhaust pipe into the chimney in order to remedy the 
loss of draught ie dependent on the pressure of the steam 
at the exhaust and the diameter of the chimney and 
exhaust pipe. This has been shown by Mr. Longridge, 
who, in the Proceedings of the Institution of Civil Engi- 
neers, vol. liii, has given the following formula for the 
exhaustive power of the steam, and which is found to 
agree very closely with practical results. 

Let E=draught in inches of water caused by the 

exhausting steam ; 
d — diameter of the exhaust pipe in inches ; 
D diameter of the chimney in inches; 
p = pressure of the steam in pounds per square inch 
above the atmosphere. 
37 di 662 505 
E p 

The pressure of the steam is dependent on tbe type and 
size of the engines. If the engines are triple-expanson 
it is obvious that the steam will be worked through a larger 
expansion ratio than if the engines were single-e ion. 
The diameter of the exhaust pipe will, of course, depen 
on the quantity of steam to be exhausted, which depends 
on the size of engine, since in a large engine there is a 
greater weight of steam passing through the cylinders than 
in a lesser power engine. The diameter of the chimney is 
dependent on the quantity of the products of combustion 
which have to be carried away. It must be remembered 
that if for any cause the boilers aud engines should 
shut down, that when the fires have to be started 
again there will be no exhaust, and, therefore, the 
loss of draught cannot be remedied in any degree 
until the engines are started. The draught caused 
by a chimney is found by calculating the weight of the 
column of gases in the chimney at any moment and sub- 
tracting it from the weight of an equal column of air outside 
the chimney. As the draught of a chimney is usually 
spoken of in inches of water, the difference of weight 
found above has to be multiplied by 27:6 to bring it to 
inches of water, since 1lb. per square inch is equivalent to 
27 6in. of water. An approximate rule for finding the 
draught is to multiply the beight of the chimney in feet 
by 0075, which gives the draught in inches of water. For 
the 80ft. chimney this is 80 x 0075 = ‘6in, and for the 
60ft. chimney = 60 x 0075 —'45in., or the loss of draught 
is ‘15in. of water. Given a good pressure of steam this 
loss ought to be easily remedied by the exhaust. 

The exhaust pipe should be taken in the chimney as soon 
as possible, in order to niinimise the loss of heat by radia- 
tion, which will, of course, reduce the pressure of the 
steam. The exhaust pipe should be placed centrally in the 
chimney, and should be so situated that the steam, as it 
spreads out, just misses the top of the entrance of the flue 
to the chimney, or the steam will attempt to pass down tbe 
flue.—EnNEST P. HOLLIs. 


[Other replies to Question No. 755 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


M thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

QUESTIONS. 

768. What are the advantages of the Alberger or barometric type of 
condenser over other types commonly in use! U. O. 

764, Give a few simple yet reliable methods of testing cylinder and 
other lubricsting oils, so that a poor consignment may at once 
be ‘‘spotted."—J. A. M. 

ANSWERS, 

Question No. 755.— An 80ft. brick chimney stack is obliged to be 
reduced in height by 20ft. To what extent could the loss in 
draught be remedied by taking the exhaust pipe up the inside 
of the chimney? At what height should the ust pipe enter, 

- and at what distance from the top should it terminate to give the 

best results ! 

Answer to No. 755 (awarded 7s. 6d.).—I expect the 
chimney referred to has been found rather unsteady on its 
foundations, perbaps rocking slightly in a storm, and it has 
-been decided to take 20ft. off the top of the chimney, to do 
away with the risk of the whole thing collapsing. Naturally 
the draught of the chimney will be affected. A case very 
timilar to that mentioned by A.“ came under my notice 
some time ago. A chimney 100ft. high and 39in. in 
internal diameter had an evaporative capacity of 6.6001b. 
of water per hour. Oa reducing the height to 80ft., the 
evaporative capacity was red to 5, 900lb. per hour. It 
was decided to take the exhaust pipe into the chimney, and 
so help the draught. Two or three years after this was 
done, the owner of the works decided to go in for electric 
driving, and I was engaged on the work. Amongst other 
things, it was decided to inspect the bottom of the chimney, 
to see whether the steam exhausting into the chimney had 
had any injurious effect. The chimney had been put into 
first-class condition when it bad been shortened, but on 
examination it was then found that the mortar had dis- 
appeared from between the bricks at least one brick deep, 
thus seriously weakening the foundations. The spaces in 
between the bricks were filled up with cement, as this 
was the cheapest and easiest way out of the difficulty. 
This case shows that it is risky exhausting steam into 
a brick chimney, and if it can possibly be avoided I should 
advise A. to do so. The foundations of the chimney are 
apparently already unsatisfactory, and the method proposed 
of increasing the draught would only make them more ao. 
If, however, A. is determined to risk it, take the exhaust 
pipe into the chimney about 10ft. from the base, with a 
short bend turning up into the chimney, but the flange of 
the bend inside the chimney off, so as to interfere as little 
as possible with the draught, and also to make it easier to 
insert the bend. As to what extent the exhausting of the 
steam into the chimney will affect the draught, that depends 
on the pressure of the steam in the exhaust pipe, and on 
wheter tbe engine is a high or low speed one. Fitting a 
condenser to the engine would secure better and more 
economical results than the method suggested. —W. A. T. 


Answer to No. 755 (awarded 55.).—' A." hardly gives 
enough particulars of his plant to enable a very definite 
answer to be given, but it will be assumed to be a plant 
working under average conditions. Turning the exhaust 
into the stack should certainly not only compensste for the 
loss incurred by shortening the stack, but should produce 
a far greater draught than under the original conditions 
tbe stack produ The draught due to an 80ft. stack is 
'b02in. of water, and that due to a 60ft. stack *444in. of 
water, giving à loss of 148in. of water due to prep: 
the stack. e idea of turning the exhaust into the s 
is that the velocity of the exhaust steam is greater than 


that of the hot gases within the chimney, and that the 


steam will impart its velocity to the hot gases, increasing 
their velocity, and also giving a better draught. 

. The following formula for finding the velocity of the hot 
gases in a chimney is based on several experiments which 
were made on a stack serving Lancashire boilers having 
well designed and constructed flues : 


v4.8Y H(T-1) 
8˙5 T 
where V - mean velocity of gases in the chimney in feet 
per second ; 
T temperature in degrees F. of the hot gases 
within the chimney ; 
t = temperature in degrees F. of the air outside the 
chimney ; | 


H = height of chimney in feet above the fire-grate. 


Assuming the following conditions—viz., temperature of 
gases within the chimney 600deg. F., and temperature of 
air outside chimney 62deg. F.—on applying the above 
formula we have: 


y a8 60(600—62) _ 
3:5 (600) 


The velocity of the gases within the chimaey being 
determined as 16:8ft. per second, it is now necessary to 
assume a value for the velocity of the exhaust s when 
turned into the stack. Exhaust pipes are so designed as to 
permit an easy and free flow for the exhaust steam, the 
flow being kept, if possible, below 70ft. per second ; in many 
cases 50ft. per second is obtained. To be on the safe side, 
let us take this lower fi and then deduct 15ft. per 
second to allow for the lowering of the velocity of the 
exhaust steam when admitted to the stack. This gives us 
bft. per second as the velocity of the exhaust steam, and, 
consequently, the hot gases within the chimney. Again 
using the above formula, we have T : 


28 VH (600 — 62) 
8 5 (600) 


The effect, then, of turning the exhaust into the stack is to 
give the dranght equal to a chimney stack 259ft. high, and 
a chimney this height will give a draught equal to 1'01in. 
of water, so that not only have we been able to make up 
the loss caused by the shortening of the stack, but have 
also gained a draught equal to 1:22in. of water. 


16:8ft. per sesond. 


35 = 250, high. 


As to the position of entry of the exhaust pipe into the 
stack and the distance from the top it should terminate to 
give the best results, the best method is to bring the 
exhaust pipe into the bottom of the chimney, and let it 
run upwards to such a height that the exhaust steam is 
discharged into the stack about Sin. or din. above the level 
of the tops of the flues, the object being to get the means 
of producing the draught as near to the flues as possible. 
There is then less drop in the intensity of draught in the 
furnaces due to the fact that there is considerably less 
chance of air being drawn into the flues and chimney at 
undesirable places. ‘Were the exhaust steam discharged 
well up the chimney, it can easily be seen that from the 
above cause alone its effect at the furnaces would be 
considerably reduced. ! 

The accompanying sketch shows the idea described above. 
F F are the flues discharging into chimney C, and E X ia 
the exhaust pipe.—W. T. W. s | 
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Question No, 756,—A 160-h. p., 400-volt, shunt-wound motor, eight-pole 
type, is started up for the first time onno load, by means of a tram- 


Way - ty pe controller having six contacts for the armature resistance. 


The motor runs well on the first and second contact, but when 
the controller is moved on to the third contact one of the top 
set of brushes commences to spark intermittently, and then. 
suddenly there is a vivid electrical discharge between two neigh- 
bouring brushes, which are about Qin. apart, and the circuit 
breakers are thrown out. Various positions of the brushes are’ 
tried in close proximity to the sparkless pen. but with the. 
y 


n 


same result. lain the cause and remedy of the above occur- 
rence, 
Answer to No. 756 (awarded 78. 6d.).— The cause of the 
peculiar action mentioned by J. S. P." may be found 
either in the motor or else in the controller. If the latter 
is at fault, there are two possible explanations— namely, 
either faulty design of resistance on the third step of the 
controller or else accidental short-circuit of the resistance: 
by faulty workmanship or similar cause in the controller 
itself. e result of either of the above faults would be to 
cause a heavy rush of current immediately the controller 
arm reaches the fourth contact. Tests should be made of 
the resistance of each step to find out whether the steps 
are: correctly ri gin the controller tests come out 
correctly, the fault undoubtedly is in the motor itself. In 
the first: place, the shunt Ma bae tested to see that 
the full field strength is on throughout; an ammeter in 
series with theshunt coils will immediately show a discrepancy 
in the direction. The armature winding is probably lap- 
wound, and unless the latter is equalised by means of 
equalising or buck ringe, excessive currente will circulate 
in the armature wirang A complete explanation of the 
necessity of these “buck rings was given in the Electrical 
Engineer of June 13, 1902. course, if a wave winding 
is used, these rings are not required. An open circuit or 
short circuit in any of the coils of the armature would 
account for the flashing at the commutator and the hea 
current, and the writer would recommend J. S. P." 
take a drop test from bar to bar round the commutator. 
Any fault in the windings will be shown up under these 
conditions by a low reading on the milli-voltmeter between. 
the bars to which the faulty coil is connected. If the above 
tests are made, “J. S. P.” should have no difficulty in 
detecting where the present fault in his motor lies.—J. 


Answer to No. 756 (awarded 78. 6d.).—The occurrences 
described would seem to point to one or more of the arma- 
ture coils being short-circuited. It may be assumed that the 

controller is properly red so as to fully excite the 
shunt before the armature is switched on. Whilst runnin 
-ab the low speeds corresponding to the first and seco 
contacts, no appreciable effect might be produced by the 
short-circuited coil or coils, but as soon as the higher speed 
of the third contact is reached, the heavy current set up in 
the short-circuited coil might seriously affect the commu- 
tation of the neighbouring sections owing to mutual 
induction, and would cause intermittent sparking to take 


Cu&RWEMT 
Surry 


place once every revolution at each set of brushes in turn. 
(according to the question, such intermittent sparking was 
only noticed at the top brushes, but it probably also 
existed, though less obviously, at the other brushes). As 
the motor speeded up and reached the top speed corre- 
sponding to the third contact, the sparking would become. 
sufficiently violent to allow a continuous arc to be 
drawn out from one hrusb to tbe next ag the 


‘altogether uncommon to find that one of the 


‘commutator rotated, and so cause a short-circuit of 


the supply mains and the opening of the circuit breakera. 
If this is the cause of the trouble, it should be possible by 
an inspection of the commutator face after the run to 
decide, by means of the blackening of certain of the com- 
mutator plates, as to which section is the short-circuited 
one. If this is not decisive enough, a simple drop of 
potential test should be made as follows: Whilst keeping 
the armature stationary pass a small steady current, say 


| not less than about one quarter the normal full- load current 


of the machine, through the armature from brush to brush, 
and by means of any ordinary galvanometer (shunted, if 
necessary) or milli-voltmeter compare the drop in volts over 
the different sections of the armature by connecting the 

vanometer terminals to neighbouring commutator plates 
n turn all round the commutator (Fig. 1). When the 
short-circuited section is reached it will betray iteelf by a 
very much reduced throw on the galvanometer, owing to 
the resistance of that section being reduced by the short- 
circuit. This coil must then be uneweatted and the necessary 
repairs carried out.—Q. 

Answer to No. 756 (awarded .5s.).—This is by no means 
an unusual occurrence with new motors, and as a rule it is 
very easily remedied. In the first place, it would be advis- 
able to thoroughly examine the set of brushes in question, 
and make sure that they are in good contact with the 
commutator. Try the tension on each brush and see how it 
compares with the tension on brushes in another set, and, 
above all, make quite sure that the spindle carrying the 
faulty set is perfectly rigid; for it may be that either there is 
insufficient tension or the spindle is loose, so that when the 
motor reaches a certain speed the brushes are intermit- 
tently thrown off the commutator, and so set up violent 
sparking, resulting in flashing over. This is a very 
frequent fault with new motors, and is not unknown with 
machines that have had considerable running, especially if 
the brushes do not receive their due amount of attention. 
The question that now arises is, how is it that the motor 
runs well on the first and second contact? This may 
be accounted for in several ways. The current 
taken by a motor on starting, of course, depends 


on the applied E. M. F., and this is controlled by 


the starter. C= zd where C is the current, E the applied 


E. M F., and e the back E. M. F. of the motor, and R the 
resistance in circuit plus the resistance of the armature, 
from which it is clear that any sudden decrease of R 
will cause a corresponding increase of C. It therefore 
might happen that this third contact allows much more 
current to flow than when on the first and second, so that 
any fault in brush setting will have a better opportunity of 
showing iteelf. This could, of course, be verified by con- - 
necting an ammeter in circuit and noting the current taken 
while changing to different contacts. Another reason for the 
satisfactory running on the first two contacts may be that the 
machine is running at lower speed, and loose brushes would 
be less liable to be thrown off the commutator by vibration. 
It often happens that machines vibrate much more at certain 
speeda, and this third contact might give the speed at which 
vibration is at its maximum. Thirdly, assuming the current 
to be greater while on this contact, armature reaction will 
also be greater, and so faulty brushes again have a better 


opportunity of sparking. Before going further, it will be 
| well to thoroughly investigate these two first causes— 


namely, faulty brush contact and vibration—for since the 
sparking starts intermittently, it appears to me that these 
causes are jointly responsible. e will, now give our 
attention to the field magnets. In new machines, it is not 
bobbins is 
partly or entirely short-circuited, which will cause bad 
sparking at one or more eets of brushes. The best method 
of testing this is to pasa a current round the field ets 
and measure the drop in volts across each bobbin. If it 
is found that the drop across one bobbin is much less than 


the others, it may be concluded that part of the turns 


are cut out of circuit, which will weaken the strength of 
this particular pole, and so set up sparking. This may also 
often be detected by holding a piece of steel so as to test 
the field strength, but the former method is most satis- 
factory. If it is found that any one of the bobbins are 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, FEBRUARY 10, 1905. 


devoid of drop, it, of course, follows that it is entirely short- 
circuited. Bobbins connected so as to give two similar 
poles next to each other will also cause violent sparking, 
bat will not be confined to one set of brushes. This can 
easily be detected by holding a compass needle in front of 
each pole; if it is found that the needle points in the 
same direction for any two poles side by side, one of the 
two bobbins must have their ends reversed so as to give 
opposite polarity. The poles of any motor should be alter- 
nately north and south, but, as already stated, if this is 
not so, it will cause sparking at more than one set of 
brushes. It is not necessary to give a remedy for each of 
the above faults, for once located the remedy is obvious.— 
E. AUSTIN. | 


Answer to No. 756 (awarded 5s.).— No doubt the 
phenomenon “J. S. P." records would seem rather remark- 
able, but I think that I shall be able to explain it, 


and I give the remedy which I should advise applying. 


Presumably this motor has never been started up before, 


as otherwise this faulty connection should have been dis- 


covered then and remedied. I think that, perhaps, it will 
be as well to just briefly describe what happena in running 


up a shunt-wound motor to speed, so as to make my 
At 


explanation of this remarkable occurrence clearer. 
starting there should be the total strength of current 


"m dn 
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through the field coils so as to have the poles fully 
excited ; then, slso, the armature currents should pass 
through a resistance asthe motor is at present standing, 
and: this resistance is necessary so as to cut down the 
magnitude of these currents, as without any external 
resistance we should simply have in circuit the resiat- 
ance of the armature, which will be equal to one- 
eighth of the resistance of the number of armature 
turns between one positive and an adjacent negative 
brush, and with only this small resistance in circuit 
we should, on switching on, have practically a short- 
circuit across the mains. Having now got the con- 
troller on the first contact, the armature will start to 
revolve with a torque which is proportional to the product 
of the magnetic flux and the current through the armature. 
The speed will rapidly accelerate, and the armature current 
will drop in value. This is because, as soon as the motor 
starts to revolve, it will generate a back E.M.F., owing to 
the armature conductors cutting the flux due to the field. 
This back E.M.F. opposes the impressed E M.F., and so 
cuts down the value of the armature current; so that 


€ 


— | E - | 
now we have Ca- „ where C, = armature current: 


E — impressed E.M.F. at terminals of motor; e = back 
E.M.F. due to armature conductors cutting the field; 
Ra = resistance of the armature. 


When the current hag dropped to about the normal | tending to 


assumed 
| commutator end, and hence can see the various connections 
| from the segments to the armature conductors. 
| nections at the back end of the. armature I have shown 
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value, the controller is switched over to the next notch, 
which cuts out some of the resistance in the armature 
circuit, and permits more current to pass through the 
armature. This increases its torque, which increases the 
speed, hence increasing the back E. M. F., which causes the 
current to once more decrease. This cycle of operations 
is continued till all the armature resistance is cut out and 
the motor is up to speed. I think the faulty construction 
or connection in the motor under consideration lies in the 
fact that one of the field coils is wrongly connected, 
resulting in either five north and three south poles, or vice 
iiie instead of it possessing four north and four south 
poles. 

Fig. 1. shows diagrammatically the end view of an eight- 
pole motor, with the various end connections of the arma- 
ture conductors, the commutator segmerts. brushes, eto. 
The arrow heads indicate the directions of the induced 
voltages in the windings caused by the armature conductors 
revolving and cutting the magnetic lines due to the field 
flux—: e, these arrow heads indicate the direction of the 
back E. M. F. induced in each conductor. It will, of course, 
be noticed that the direction of the applied E. M. F. is 
opposite to the induced back E. M. F., which is, of course, 
as it should be, as the applied E. M. F. will drive current 
through the armature from the brushes marked + to those 
marked —, whereas the induced E.M.F. tends to drive 
current in the opposite direction. In the figure I have 
that we are looking at the machine from the 


The con- 


projecting outwards, as otherwise they would not be very 
clear. All the connections and polarities of the poles are 


| shown on this diagram exactly as they should be, and the 


arrows indicate the corresponding direction of rotation. 


DIRECTION ef ROTATION 
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Now, in order to demonstrate my point, that if one of 
the field-magnet bobbins be connected up wrongly, it would 
give cause to the phenomenon "J. S. P." describes, I will 
now give another diagram (Fig. 2) showing this winding, 
etc, developed and laid out flat—i ce., as if we were in the 
centre of Fig. 1, and had a panoramic view of all the con- 
nections, poles, etc.—and will this time show it with one of 
the field coils connected wrongly, so as to make one pole a 
north instead of a south. The small arrows once again 
indicate the direction of the induced back E.M.F. in the 
armature, and the polarity of the brushes connected to the 
external supply is also shown. The small shaded rectangles 
at the top represent the commatator segments with the 
brushes on some of them. The thin lines connecting on to 
these segments are, of course, the armature conduetors and 
end connections, the bottom of the diagram representing 
the back end of the armature. It will be noticed that the 
E M F.s induced in the armature conductors between 
commutator segments 2 and 4, and also 8 and 10, all 
oppose the direction of the applied E.M.F.; this is quite as 
it should be. Now, if the directions of the induced E M.F.'s 
in the armature wires between commutator segments 4 and 
6 and also 6 and 8 be observed, it will be seen that some of 
them tend to oppose the applied E.M.F. and some of them 
tend to assist it. The net resultant of these induced 
E.M.F.'s will be zero. Hence there will be no back E.M.F. 
oppose the E M. F. applied between the brusbes, 
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and as the resistance of the armature conductors will be 
very small, there will be a very big current through these 
coils from the two + to the — brush between them. Tho 
only factor reducing this amount is the resistance in the 
controller. At first this external resistance, together with 
the resistance of these armature conductors, is quite 
sufficient on the firat two controller contacts, but on the 
third, so much external resistance having been now cut out 
and there being no back E.M.F. to make up for this, there 
will be a very large current flowing through these brushes, 
which I will show causes the trouble. 

"To produce sparkless commutation on & motor, owing to 
the armature reaction, it is necessary to rock the brushes 
back a bit so as to have the conductors of the coil which 
is being commuted in a weak field of the polarity of the 
pole they are leaving. I have ondeavoured to show this in 
my diagrams. This shifting of the brushes backward tends 
to demaguetise the poles by an amount which is directly 
proportional to the current through the coils, and also to 
the angle through which the brushes have been shifted 
backward. Consider this action with reference to Fig. 2. 
Firstly, owing to there being no back E.M.F. between 
segments 4 and 6 we shall get a large current flowing 
through the armature from brush 4 to brush 6. This 
will be greatly above the normal value, and hence its 
demagnetizing effects will be greater than normal. This 
will weaken pole N, but N, which would have been 
weakened if it were a south pole, being wrongly connected, 
and hence a north pole, will be strengthened. Similarly, 
owing to the excessive current from brush 8 to 
brush 6, pole N, will be weskened and pole N, will be 
strengthened again. The result of this is that N, and N,, 
which are of their correot polarity, will be weakened, and 
Ni, which is wrong, will be strengthened. Of course, if the 
poles sre fairly saturated, this will noc be so very much in 
the case of N,. Now, the induced E.M.F.’s in the con- 
ductors under N, must under these conditions be greater 
tban those induced under N, and N, and hence the 
net resultant E M F. induced in these parts of the winding 
will be in such a direction as to assist the appl 
instead of opposing it. Now, the current through these 
armature coils will be given by the formula 


Ee 
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which will be very much above the normal, and this, 
together with the currents through the other brushes, 
would be sufficient to open the circuit breakers when the 
machine flashed over. Ic will, of couree, be observed that 
this action of demagnetisation of N, and N,, and the 
magnetieation of N,, with the consequent result of increas- 
ing the induced E.M F. and the armature current, is an 
action which will keep on increasing. Incidentally, also, 
it might be mentioned that weakening N, and N, will 
slightly decrease the back E M.F. of the coils under them, 
and so the currents from brush 4 to brush 2, and also from 
brush 8 to brush 10, will beslightly greater, but not nearly 
so much as the other. 

Now brush 4 and brush 8 have to carry consider- 
ably above the normal full load current, but brush 6 will 
have to carry more still, as it must carry the extra current 
passiog through each, and hence this will be the brush 
which atarted to spark. This, as I said, will get worse and 
worse, owing to the armature current rising. In & motor 
of this size there will probably be a difference of potential 
of eight or ten volts between two adjacent commatator 
segments. The sparking at the brushes having got so bad, 
it will form, an arc across the segments as they leave the 
brushes, ial this aro will be kept up by the eight or ten 
volte after it has left the brushes. If this happens with 
every segment as it passes brush 6 we shall bridge across 
the commutator sections between brush 6 and brush 4 
with a series of arcs, which is the effect mentioned in the 
question, and which, together with the large current passing 
through the armature, will bring out the circuit breakers. 

I think all the above description should indicate clearly 
wherein lies the trouble; the remedy is a, obvious. 
On consulting Fig. 2 it will be seen that the pole which is 


led E. M. F. 


wrongly connected up is opposite the brush from which the 
arc starts, which should be an indication of which is the 
wrongly connected coil. If J. S P." excites the field and 
then goes round trying the polarity of each pole with a 
small exploring compass, he should easily find out where 
the wrongly connected one is. If thig be then reconnected 
in the proper manner, the machine should run satisfactorily. 

Another possible cause of the trouble if it is not these 
field connections, might be that the machine and controller 
are so connected that the shunt current passes through the 
external starting resistance as well as the armature current. 
There will be a big drop in volta across this resistance, 
which will lessen the volts across the field coils and so 
weaken them. This will lessen the back E.M.F., and hence 
the armature current will increase, resulting in a bigger 
drop in the resistance, and so weaken field, eto. This big 
armature current will exert a considerable demagnetising 
effect on tbe field, which will still further weaken the poles 
and increase the armature current once more. This large 
current will cause the machine to spark at the brushes, and 
if one set are not exactly in tbeir correct position— i. e., 
unequally spaced with respect to the adjacent sete—that 
might be the set that was worst, and might cause the 
machine to arc from that set to the next as before. The 
obvious remedy for this would be to connect up the shunt 


in the correct manner, so that its current did not pas 


through the starting resistance. This fault would be shown 
by the motor racing. l 

Another cause for the trouble might be that if all the 
eight field coils were exeited in parallel—which, however, 
I think is very unlikely—-there might be a break in one of 
them. This would cauge only half the proper amount of 
back E. M. F. to be indused in coils under it, and it would 
be something similar to a short-circuit through the armatare 
and the machine might then arc across the brushes. 

Whatever the cause may be, the reason the trouble does 
not occur till on the third contact of the controller is thst 
until then the external resistance has been sufficient to 
cut down the current, but that on thie contact the extemal 
resistance has been lessened to such an extent that the are 
may occur.—E. R. ALEXANDER. 


[N.B.—We have received another long answer on the 
same lines as the above from Mr. Alexander, but we think 
that the effects of a reversed pole would be so t as to 
prevent the motor from working satisfactorily on the firat 
two contacts of the controller.— Ep. E. Z.] 

Question No. 757.— A steam-driven set, shunt-wound and seperately 
excited, is supplying about 400 anos, eight in series. They are 
switched a few circuits at a time in the street. Ia the event of a 
breakdown, what is the beet way to get on another similar et 
without sending out men to switch off all circuits ? 

Answer to No. 757 (awarded 7s. 6d.).—It is the practice 
in a large central station ia which the writer had experience 
to switch on all the are circuits, on a somewhat similar 
though larger installation to the one under discussion, and 
to ruu up the dynamo to speed and then switch on the 
field. In this case, however, there was no shunt field ; the 
machines were separately excited from a 100-volt system. 
The arc circuits were all controlled from the station, and, 
as above atated, were switched in before starting up the 
dynamo. The dynamo was then run up to speed and the 
field switched on, the voltage then being regulated by the field 
rheostat. The syatem works satisfactorily, and no difficalty 
is experienced in the striking of the arcs or any consequent 
pumping in the circuits. It would seem that a solution of 
the question propounded might be found on the above 
lines, and that if a switch were inserted in the shunt field 
the above conditions could be reproduced. Suppose it 
impossible to parallel a new machine with the defective 
one, or that outside influences compelled a complete shut 
down, then start up the dynamo with main switches in 
and shunt field broken. When up to speed, close first the 
separately excited field and then quickly the shunt field 
switches, and it would seem that there is little fear that 
the Ex strike badly or that undue pumping resulte.— 


[Other replies to Question No. 757 will be given in our 
next issue.—Ep. Z. E.] 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

QUESTIONS. 


765. Explain some simple and effective system of recording on which 
side of a three-wire supply any new consumer must be connected, 
giving details as to how any probable out of balance may be 
quickly looked up for any particular district. —Ma.ns. 


766. A central-station engineer of good experience and ability in 
running steam-driven stations is appointed to take charge of a 
plant driven by three-crank vertical high-speed gas-engines, direct 
coupled, and fed from gas producers. hat are the chief points 
he should watch in order to run with the lowest possible amount 
of coal per unit generated, together with freedom from breakdowns 
and a light maintenance bill ?—8SILICA. 


ANSWERS. ' 

Question No. 757.— A steam-driven set, shunt-wound and separately 
excited, is supplying about 400 ares, eight in series, They are 
switched a few circuits at a time in the street. In the event of a 
breakdown, what is the best way to get on another similar set 
without sending out men to switch off all circuits ? 

Answer to No. 757 (awarded 78. 6d.).—It is well known 
that an arc lamp, at the moment of switching on, takes an 
excessive current compared to its normal working current, 
and it is this objectionable feature which must be over- 
come in the circumstance postulated. It evidently would 
not do to ran the machine up to normal voltage (say 400), 
and then throw it on the circuit. Any method to be 
successful must be of the following nature: A sufficient 
voltage must be put on the circuit to pass the normal 
working current. The arcs will then commence to “ strike,” 
and the current will drop. The voltage may then gradually 
be raised until the full E.M.F. is on the circuit. Two ways 
of doing this commend themselves : 

1. As the machines are separately excited, the exciting 
current of the incoming machine must be reduced as low 
as practicable. The machine should next be switched on to 
the circuit and then started cautiously. As the machine is 
run up the ammeter will show the condition of the current. 
If the exciting current and the speed are then slowly 
increased, it will be found that the current will not exceed 
its normal working value, and that finally the voltage will 
be normal. The great point is to avoid putting excess 
pressure (and therefore excess current) upon the circuits 
until the carbons in the arcs have separated. 

2. Another method that might be adopted in cases where 
the exciting current arrangements did not permit of much 
regulation, and where slow engine speeds could not be 
easily obtained, is as follows: Instead of switching the 
machine directly on to the circuit, it could be switched on 
through a resistance, and this resistance could be gradually 
cut out, the final voltage being equal to the normal voltage 
when eventually all the resistance was cut out. The 
ammeter in the main circuit would indicate the current, 
and serve to indicate to the attendant how fast he might 
cut the resistance out. The best resistance that could be 
used would probably be a water resistance, which could be 
quickly made in a wooden tub. Two lead plates of about 
one square foot area would easily suffice for the normal 
current (say about 500 amperes). A little acid would be 
needed in the water. 

The machiue should be run up to full speed, and one 
plate being in the liquid, the other should be gradually 
lowered in, the ammeter being watched closely. The plates 
should then be brought gradually closer. Finally, when 
the circuit voltmeter and ammeter showed promising 
readings the water resistance could be totally cut out by 
a short-circuiting switch. The water resistance would be 
best, since it is so easily adjustable and can take such large 
currents, but it would be an awful nuisance to have to rig 


up in series with the machine in case of a breakdown, and 
would only be resorted to in cases where the first method 
could not be employed. The object of any method that 
could be successfully employed would be based on con- 
siderations of avoiding the current in the main circuit 
exceeding its normal working value.—T. T. 


Answer to No. 757 (awarded 78. 6d.).—The arc lamps 
being eight in series will, of course, be of such a type that 
if through any cause one of them should fail to strike an 
aro, a resistance is inserted in circuit with the remaining 
seven, such that the drop of potential across the resistance 
will be equal to the drop of potential across the arc lamp, 
due to the resistance and back EMF. of the arc, if it were 
struck. If this were not so, it is obvious that the failure 
of one arc to strike would shut down the remaining seven 
in series, which would be a serious matter. Now, it is 
obvious that if the fresh set be run up to speed, and 
its voltage adjusted to 400 and the main switches put 
in, all the ares will attempt to strike at once, the 
tremendous load being suddenly thrown on the engine 
will pull it up. Thus it will be seen that we must 
slowly increase the current in the circuit until all the arcs 
have struck. This would be a difficult matter if it were 
not for the resistances being in circuit as described above, 
as they will be with all the arcs out. This can be best 
done by using the method here described. First run the 
engine up to full speed, having the main and field switches 
out. Then put the regulating rheostat for the field in such 
a position that all the resistance is in the field cirouit, and 
close the field switch and the main switches. Thus it will 
be seen that we have the whole system in series with the 
armature, but as yet there is little or no current flowing, 
owing to the field of the machine not yet being built up. 
If we now note the reading on the machine voltmeter, it 
will probably be z:ro. Now we must increase the current 
in the field windiog of the generator by cutting out 
resistance in the field regulating rheostat. This will cause 
the field to build up, the voltage of the generator will 
slowly increase, as will the current flowing through the 
arc-lamp system. It is obvious that we are now applying 
the load slowly to the engine. Now, it will be seen that 
owing to the great current passing along the mains there 
will be a great drop in potential, and therefore there will 
be a greater difference of potential across the terminals of a 
set of eight arc lamps nearer the power-house than there will 
be at the far end of the feeder, so that as we gradually increase 
the current flowing in the mains, the arcs near the power- 
house will be the firat to strike. It will therefore be seen 
that as we increase the current flowing through the field 
winding of the generator, we shall increase the voltage of 
the machine to such a point that a large enough current 
will flow through the arclamps near the power-house, and 
they will strike, and, finally, the arcs at the far end of the 
feeder will strike. The voltage of the machine will be finally 
adjusted to 400 volts. I think this method is the best, 
because it needs no further resistances to be used other 
than the ordinary complement of the unit. 

The same result could be obtained by inserting a resist- 
ance in circuit with the armature of the generator, and 
then, with the engine running at full speed and the voltage 
of the generator adjusted to 400 volts, cutting out this 
resistance slowly, at the same time regulating the field 
rheostat so as to keep the volts constant. This method, of 
course, labours under the disadvantage of having the extra 
resistance for the armature circuit. I have several times 
had occasion to use the method described, first on an 
ordinary incandescent lighting circuit, and I find that the 
time taken to get the fresh set on load is very small 
indeed.—ERNEST P. HOLLIs. 


Answer to No. 757 (awarded 5s.).—From the way in 
which the question is stated, it appears that the street- 
lighting is supplied through two special feaders, from which 
distributors to each street are taken. The best method of 
getting in a fresh machine after a breakdown has happened 
is to get the machine turning at about quarter speed and 
then switch in, controlling the voltage by bringing up the 
speed and by adjusting the shunt rheostat and bringing up 
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the volts gradually. If this precaution is not taken and 
the machine run up to speed, fully excited and then 
switched in, the result will be excessive sparking, and, 
perhaps, a flash over, a sudden drop in voltage, hunting, 
and also pumping at the ares for some time, the reason 
being that the lamps being out at the time of switching in 
their carbons are together, and thus present a very easy 
path for the current; the resistance of this path being much 
lower than that through the aro, a very excessive current 
will flow, and will lead to the above results. If, however, 
the machine is run up and switched in as advised, the time 
taken from switching in to attaining a normal condition of 
things will not exceed two minutes, and although the arcs 
will pump until proper voltage is reached, the moment this 
is reached they will burn properly.— W. T. W. 


Question No. 768.—Give arguments pro and con. relating to fuses 
being fixed on neutral on consumer's main and branch circuits 
from the station, and fire and personal risk points of view. 

Answer to No. 758 (awarded 7s. 6d.).—It is evident that 
if the neutral wire of an installation was made continuous 
and connected to the earthed main of a three-wire system, 
there would be no danger of shocks being experienced from 
contact with the neutral wire or anything touching it. 
This danger, however, may exist in any badly-erected 
installation, whether for light or power, and whether 
neutral is continuous or not, and is due to the wiring being 
ran in metal tubing which is not properly earthed, or to 
similar causes. This tubing or other object in contact with 
the wires is quite as likely to become alive from a fault on 
the supply mains as from a fault on a broken neutral, and 
the remedy for this danger is not a continuous neutral, but 
& continuous tubing connected to earth. As far as systems 
wired with insulated conductors throughout are concerned, 
the question of fuses or no fuses on the neutral seems to 
be of little importance. In an earthed concentric system 
the case is different. If a break is made in the neutral of 
an installation of this class, the current merely finds its way 
across the gap through an earth path, and, therefore, fuses 
are not only useless but dangerous from a fire point of 
view. Danger from shock in installations of the ordinary 
type is best prevented by efficiently earthing all parts of 
the installation which ought not to carry current, such as 
motor-starter frames, iron-clad switches, etc. Where this 
precaution is impossible, extracare should be taken in the 
selection and erection of fittings. Another, source of 
danger is accidental contact with live metal parts, due to 
failure of the light when the neutral fuse blows. This is 
really a more serious danger, but may be partially 
counteracted in the manner suygested lower down, and 
wholly avoided by the system of covering all live parts 
with an earthed metal cover. The next point to be con- 
sidered is the risk of fire from escaping currents, the fire 
being generally caused by the fusion of a gas-pipe, and the 
ignition of the escaping gas by a spark or by some exterior 
means. 

The figure represents a house installation on the 
“distribution board” system, but the reasoning is applic- 
able to any system where the circuits are in parallel. 
Suppose a fault to earth occurs on circuit 3 in the place 
shown, part of the return carrent from circuits 1, 2, and 3 
will flow through the fault, and the remainder down the 
neutral wire, the currents in the two branches being 
inversely proportional to the resistances of the branches. 
If the fault is of sufficiently low resistance a considerable 
current may be shunted, and unless circuit 3 was fased on 
tho neutral side, damage to the wires, and possibly fire, 
would result. The blowing of the fuse, and in certain 
cases the dimming of the lights, serves to indicate the 


faulty circuit ; without this happening tbe only indication , 


of anything unusual would be a deflection of the middle- 
wire ammeter at the station. The neutral fuse, therefore, 
should only open the circuit when there is a fault on the 
neutral wire; the supply fuse ought to deal with all other 
cases, as when a fuse on the latter side blows the circuit is 
dead, whereas if the neutral fuse blows the lights go out or 
become dim, leaving the circuit alive. This may cause 
accidents, as explained above. To meet this difficulty, the 
neutral fuses should be heavier than the supply fuses. So 
much, then, for branch circuits. 

The question of fusing the neutral main is very similar. 
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The supply authorities usually instal one set of fuses to 
protect their meters and wiring, and in series with these 


are the consumer's fuses, which protect the cables between 


main fuses and ’bus bars of distribution board. The latter 
fases are lighter than the former, so that inconvenience 
may not be eaused by the sealed fuses of the supply 
authorities blowing, unless there is a fault in their apparatus 
or wiring. Both neutral fuses should be heavier than supply 
fuses, for the reason that in the event of & fault occurring 
on the neutral cable between bus bar and street main, the 
eurrent passing through the fault will be augmented by 
some of the return current from other installations on the 
System, just as the current through the fault in Fig.1 
consisted partly of return current from circuits 1 and 2. 
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The question of expense is too small to be considered. 
To put the matter briefly : safety from shock is not greatly 
dependent on a continuous neutral, whereas safety from 
fire is greatly increased by the uso of fuses on the neutral. 
The utility of a fuse as a fault indicator is also a fact 
which must not be overlooked. There is but one safe way 
of abolishing neutral fuses, and this to have a continuously 
earthed neutral over the whole network. This, however, is 
a wider subject altogether.—D. HUTCHISON. 


Answer to No. 758 (awarded 78. 6d.).—It is well known 
that a double-pole fuse is better protection in all cases than 
a single-pole, and as most installations connected to tbe 
supply mains are practically wired on two-wire system, it 
is certainly better to have fuses inserted in the leads con- 
nected to the neutral conductor of the three-wire system, 
both from the station and consumere’ points of view. If we 


O 
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consider the following cases, which recently came before 
the writer 's notice, we shall see that the pros predominate. 
For purposes of balancing, the wiring of large buildings is 
generally arranged so that approximately equal demande 
are made, at the same time on each side of the thres- wire 
system, to prevent heavy currents flowing in the neutral 
conductor of the street mains; and in very large ins 

tions the three-wire system is maintained within the build 
ing (as in Fig. 1), instead of two separate two-wire systems 
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«as shown in Fig. 2). In this case it is essential that the 
connection to the neutral conductor should be a solid one, as 
otherwise the blowing of this fuse, say, from overheatip 

due to bad contact, or damage during insertion, would, if 
the load unbalanced, give excessive pressure on lightly 
loaded side and low pressure on heavily loaded one, with 
consequent MARE to lamps and apparatus. If the wiring 
is arranged as in Fig. 2, it will be noticed that the blowing 
of a fuse, connecting either side to the neutral, will not in 
any way affect the other side, nor cause dangerous rise of 
pressure, and will give protection against riske mentioned 
later. Now, if we consider Fig. 3, and assume that con- 
‘sumer A is connected between negative and neutral and 
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‘has a metallic contact, say, between one of his main leads 
and a gas, water, or other earthed body, and that solid 
connection is made to neutral, it will be seen that a leakage 
from the positive of street mains or other installation will 
cause considerable arcing at this contact and probably ignite 
insulation, with disastrous results; but if we had a fuse 
inserted, this would be blown and installation isolated. It 
is also better from the station engineer’s point of view to 
have fuses on neutral, as it is common practice, when slight 
“ earth exists on this conductor, to put pressure between 
it and earth and thus blow fuse connecting faulty installa- 
tion to the mains.—A. T. 


Answer to No. 758 (awarded 5s.).—I think that a fuse of 
any description in a neutral circuit is to be avoided. Let 
us consider under what conditions a neutral fuse will blow. 
It must be remembered that the current flowing in a 
neutral wire is the arithmetical difference between the 
currents flowing in the outers. Now, for this current in 
the neutral to be great, it is necessary for the currents in 
the outers to be greatly out of balance. Of course, if a 
consumer's main or a branch circuit is only on one side of 
the system—.c., the wires used sre either positive and 
neutral or negative and neutral—a fuse in the neutral will 
perform the same duties as one in the positive (or 
negative) but even then the outer main is left alive, 
which is exceedingly undesirable. It must be remembered 

that if we have a system of, say, 400 volts between 


Fuse 
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o — >< 
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the outers, as shown in the diagram, and through any 
reason whatever the fuse in the neutral circuit should 
blow, the neutral circuit only is broken and there is still a 
passage for the current through the lamps which form the 
system. Moreover, if the system is considerably out of 
balance, as will be very likely if the neutral fuse should 
blow, it will be seen that between the positive and neutral, 
say, there are a large number of lamps in parallel, and 
bet ween the neutral and negative a small number of lamps 
in parallel. These two groups of lamps are therefore in 
series, and it will be easily seen that as the lesser number 
of lamps have the greatest combined resistance there will 
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be a greater drop of potential across them than across the 
larger number, and it is therefore exceedingly probable that, 
these lamps between the neutral and negative will be burnt 
out. I have had considerable experience with neutral fuses, 
and I have found that in nearly every case the fuse has 
blown, the lamps on one side of the system have been 
burnt out. It follows, of course, that the lamps on the 
other side of the system will have been extinguished, since 
the circuit is broken between them and the positive main. 
Now, if there had been no fuse in the neutral, and any 
serious trouble had occurred, the fuse in one of the outers 
would have blown, leaving the neutral and the outer intact, 
and thus only interfering with the lights on one side. As 
the cables are only intended to stand 200 volts, a serious 
breakdown may occur when a neutral fuse blows, since 
it is shown that it places one cable 400 volts above 
earth, and if the cable is in a house serious fire 
risks will be incurred. The element of personal risk is also 

eat, since it is quite conceivable that a switch which will 

e quite safe with 200 volts will break down under the 
stress of 400 volts, and serious personal injury may be done 
to anyone who may touch it. On the other hand, a neutral 
fuse would be of great use if by any chance a fuse in the 
outer should arc over instead of blowing completely. This, 
however, is exceedingly improbable with a properly designed 
type of modern fuse. I think it is obvious that a fuse in 
the neutral is a weak point in any system, and that any 
trouble that may occur should be fully dealt with by the 
fuses in the outers.—ERNEST P. HOLLIS. 


Answer to No. 758 (awarded 5s ).—Taking the question 
first as to the advisability of placing fuses on the middle 
wire of a consumer's service mains, such an arrangement 
would be decidedly disadvantageous to the consumer. In 
the event of the fuse on middle wire blowing, the two sete 
of lamps would be in series across the outers, and although 
the current flowing might not cause the fuses on the outers 
to go, yet the excess current flowing through that side on 
which were the fewer lamps might result in dangerously 
heating the conductors, Such heating might easily cause 
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a fire; besides, there is very considerable danger of 
spoiling the lamps through their being  over-run. 
Fig. 1 will explain such a condition of affairs. Owing 
to the unequal loads, there will be a greater drop of 
potential between B and C than between A and B; the 
lamps between B and C may therefore be over-run, while 
those between A and B are insufficiently lighted. There 
may then be an abnormally large carrent flowing through 
the two lamps, such current being enough to burn out 
lamps or connections, while not enough to blow the fuses 
on the outers. Suppose, however, that the consumer has 


| his service mains brought to a switchboard (Fig. 2), then 


local circuits, as D and E, may conveniently be provided 
with double-pole switches and fuses. The service mains 
should be fused on outers only, the middle wire being con- 
nected by means of a metallic link. This infueible link 
may be removed, if necessary, for purposes of testing, 
etc. Should a fault occur in either of the circuits D 
or E, the blowing of the fuses will only affect that 
particular circuit on which are the fuses. An advantage 
with such an arrangement of local circuits is that they may 
be immediately isolated from the supply mains. It is con- 
sidered the best practice, when switches or fuses are fitted 
on the middle wire, to so arrange matters that in the case 
of fuses the fuse on the neutral wire is the last to go, and 
in the case of switches that the switch on neutral opens 
after and closes before those on the outers. General practice 
now is to earth the middle wire at the station through a 
resistance, and to keep the middle wire itself con'inuous 
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throughout. At feeding points, and where junctions have 
to be made, instead of fuses infusible metallic links are 
employed, these links being readily removed if found neces- 
sary.. A fuse in the neutral is rather a snare than a pro- 
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tection, and except under such conditions as have been 
specified is unnecessary.—M. M. 


Question No. 759.—It is assumed that mains are to be laid for supply 
to a small town on the three-wire continuous-current system, part 
of the scheme being the entire public lighting by 1-ampere Nernst 
lamps. What arrangements would you make for switching on 
all the street lamps from the generating station? The circuits of 
public lamps must be arranged to approximately balance one 
another, and precautions must be taken to prevent sudden 
„kicks by switching on too many lampe at a time. 

Answer to No. 759 (awarded 7s, 6d.).—Nernat lamps 
are getting increasingly popular for street-lighting on 
account of their low current consumption, good light-giving 
properties, and of their not wanting much attention. Their 
chief disadvantage is the uncertainty as to how long they 
will last. Mr. R. Hammond, in a discussion on Nernst 
lamps before the Institution of Electrical Engineers in 
1903, mentioned that he was trying a mile of street-light- 
ing, using these lamps, and found that the average life of 
the lamps was 300 hours. They varied from 15 hours to 
over 1,000 hours. Just recently, in a case I know of, 
where two miles of street-lighting with Nernst lamps was 
tried, eight lamps out of 70 gave out the first week. In 
six cases out of the eight the filament had broken, and in 
the other two the heating coil had given out. The 
vibration due to heavy tramway traffic had most likely 
something to do with the numerous breakages of the fila- 
ments. Inchoosing the type of lamp to use, one should 
be chosen in which the burner is easily replaceable. 
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As to the method of wiring and balancing the lights 
there are several alternatives, each with its own advantages. 
In Fig. 1, 110-volt one-ampere Nernst lamps are wired four 
in series across the outers at 440 volts. Each set of four 
lamps is connected to the negative main in the street and to 
the positive street-lighting main going to the generating 
station. In this system there is a minimum of jointing and 
alsoof cable ; also the feeders going to the station only carry 
half the current that they would do if arranged as in the 
following two systems. The only disadvantage is that if 
one lamp goes out, the other three in series do so also. 
Of course, with this system there is a perfect balance. 

Fig. 2 shows the same size lamps, only connected up two 
in series, and connected to the middle wire. The advan- 


tages are that, if one lamp goes out, only one other lamp is 


affected, and also the attendant at the station can put all 
the lamps on the positive side of the system, the negative 
side, or half the lamps on each side. This last is a great 
convenience in a three-wire station, as it often happens that, 


however carefully the three-wire system is balanced, some- 
times there will be a bigger out-of-balanoe than the 
balancers can manage. The attendant could then, by 
means of a street-lighting switchboard, put all the street 
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Fig. 3 shows 220-volt 4-ampere lamps connected between. 
either of the outers and the neutral main, A broken 
filament in this case would only affect the lamp itself. The 
lights on the lightly-loaded side of the system and restore. 
the balance. 
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greatest length of cable would be needed, and the largest. 
number of joints. Under ordinary working conditions the 
current should always be kept flowing through the lamp in 
the same direction, otherwise the lamps seem to have a 
shorter life from some obscure cause. 

For ordinary atreet-lighting have the lamps about 
40 yards apart. Well-designed reflectors and globes have 
a good deal to do with efficient street-lighting. One so 
often sees the ground at the base of the pole brilliantly 
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illuminated while halfway between the poles dense darkness 
reigns. Arrange the number of street-lighting cables coming 
to the switchboard in the generating station so that they 
average about 20 amperes each. This will avoid any trouble 
due to out-of-balance, and also if one of these cables break 
down it will not cause a great number of lights to be put 
out.—W. A. T. 


[Other replies to Question No. 757 will be given in our 
next issue.—Ep. E. E.] 


REVIEWS. 


Magnetism and Electricity for the Second-Step Examination 
of the Board of Education. By R. WALLACE STEWART, 
D. So. (Lond.). Second edition. Rewritten and enlarged. 
London: W. B. Olive, University Tatorial Press. 

The syllabus of an examination determines the scope and 
largely the arrangement of any book written primarily for 
those who desire to pass that examination. This book, 
however, is far better than the usual examination text- 
books, and, indeed, forms an exceedingly good book whereby 
young students can obtain a satisfactory introduction into 
the subject on which it treats. We have long inclined to 
the opinion that in teaching the subject we should prefer 
to reverse the arrangement adopted, and start with 
“current electricity,” leaving “electrostatics” to wind 
up with. But these views may not be generally held, and 
even if they are militate nothing against the value of this 
book, which commences with electrostatics and ends with 
current electricity. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


. Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has ap ; 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marki 
the relative values of these answers. All formulæ shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

767. An isolated three-wire network is fed from a sub-station by 
means of 100-kw. continuous-current transformers transforming 
from 2,500 to 440 volts. Two transformers are running at 
nearly full load, supplying the load and charging a battery at 
its normal rate—viz., 120 amperes a side—by means of a balancer 
booster fitted with shunt and series windings on the balancer 
fields. The motor and generator windings of the transformers 
‘are superposed, the high-tension winding being on the outside. 
These machines are self-exciting, shunt wound, there being 
also a high - tension series field for starting up, which is 

, eut out automatically when the low-tension field is sufficiently 
strong. All machines and the battery are fused at about 200 per 
cent. overload. Under these conditions, if one of the trans- 
former armatures breaks down from high tension to low tension, 
what will be the effect inside and outside the sub.station, aud 
what approximately will be the extent of the damage ?— 
H. JOSEPH. 

ANSWERS. 

Question No. 769.—It is assumed that mains are to be laid for supply 
to a small town on the three-wire oontinuous-current m, part 
of the scheme being the entire public lighting by j-ampere Nernst 
lamps. What arrangements would you make for switching on 
all the street lamps from the generating station? The circuits of 
public lamps must be arranged to approximately balance one 
another, and precautions must be taken to prevent sudden 
„kicks by switching on too many lamps at a time. 

Answer to No. 759 (awarded 7s. 6d ).—From the question 

it is impossible to ascertain whether it is intended to run 
ial mains, through switches and fuses in the generating 
station, out through the streets, or whether the current for 
the lamps is to be taken from the ordinary supply mains 
for the town consumers. This, it will be seen, divides the 
question into two separate cases, and it will be necessary to 
attain the end in view in either case by a different method. 
Let us first consider the case of where separate cables 
are laid from the station out under the streets to various 
feeding points for the lamps. Being a three-wire system, 
these ‘Nernst lamps will, of course, have been balanced, 
half having been arranged to be lit from one side and half 
from the other. The street-lighting mains will enter a sort 
of feeder pillar which will contain fuses for the lights in 
each street, and if the three cables—the positive, neutral, 
and negative—all enter this box the balancing of the 
load wil have been arranged here. Assume that 
there are several such street-lighting feeders from the 
station running in different directions, and that they are 
in no way inter-connected, then, obviously, it would be 
possible to switch on one feeder at & time at the station, 
and seo minimise the trouble of kicks in the voltage. As 

a Nernst lamp does not light up instantly, but takes nearly 

half a minute to warm up before it really lights, this will 

leave time for the switchboard attendant to adjust his 
voltage, after first switching on, before the glowers light 
up. Also, it is improbable that all the lamps switched on 
will light up at the same instant, bat it may take five 
seconds, say, before they are all on after the first one. If 
the voltmeters be watched very attentively now, the 
voltage may be kept pretty steady by means of the shunt 
rheostat. After a minute or so it will be possible to switch 
on the next feeder and so on. By this means all the street- 
lighting may be switched on without having much of a 


to run up the new generator, plugging 


kick on the voltmeter. Another way of doing this occurs 
to me, and it is this. At the time the street lamps 
have to go on, the main town supply lighting load will 
also be coming on. This will, in all probability, 
necessitate running up another generator, and paralleling 
it with the one, or ones, at present on load. If the switch- 
board contains more than one set of’bus bars, and means 
arc provided for paralleling these sete, it would be possible 
it on to a second set 
of ’bus bars. Now, if the street-lighting be plu also 


on to this separate set, the Nernst lamps can be lit up off 
this set of bus bars. 


Not so much attention now need be 
paid to the voltage regulation on these, as, of course, it 
cannot affect the network. Too high a voltage is very bad 
for this type of lamp, but too low a voltege will only affect 


the candle-power for the time being, and will not affect the 
length of life of the lamps. Now the two sets of bus bars 
‘can be paralleled, and if it be desired the new generator 
and the lightin 


feeders can be plugged on to the main 


bars. The result is that two operations have been per- 


formed in one—t.c, the lamps have been lit up without 


affecting the voltage on the network, and also a new 
machine has been lleled in with the others 
for the evening load. Exactly similar operations, 
only in the reverse direction, could be performed 
when it was time to put out the lamps, care 
having. been taken to work over an amount of the total 
load equivalent to that taken by the Nernst lamps before 
separating the two sets of bars. This will prevent any 
sudden rises in the voltage on the network. It is quite 
possible that at this time it would not be desired to shut 
down a generator, in which case the lamps would be switched 
off a feeder at a time, and the voltage adjusted each time 
before switching off. 
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We will now refer to the method to be employed in the 
case where the Nernat lamps are lit up off the main feeders 
for the network. These feeders from the station go out 
straight to feeder pillars in different parts of the town. 
Here they go through fuses on to a small set of 'bus bars, 
and from thence through fuses the distributors go in all 
directions to supply the current to the different consumers. 
For the street-lighting there would be separate circuits run 
from this feeder pillar, also through fuses. The question 
distinctly states that these are to be controlled from the 
generating station, so some sort of switching apparatus must 
be also put in this feeder pillar. This will be best to be 
electrically operated, and I would refer the querist to an 
article in the Electrical Engineer for Aug. 19 and 26, 1904, 
in which descriptions are given of several kinds of switches 
for this kind of work. The following description shows 
the style of arrangement I mean, and it seems to be 
about as good as any. It is described as a magnetically- 
locked switch. Fig. 1 is a diagram of the connections, and 
is similar to Fig. 6 in the Electrical Engineer, but this has 
been added to to allow for three-wire working. Theexciting 
coil, a b, consists of two windings—a thin one, actuating 
the switching in and out, and & thick one (msin coil), which 
serves to hold the switch in the “on” position. In order 
to light the lampe, the switch, w, is put on to contact 3. 
A current then flows from the positive pole through the 
switch, lamp z, the two windings in series, and the lamps 
back to the negative or neutral. The core, c, is attracted, 
and the brushes, d and e, close the circuits. Both ends of a 
are thus connected to the same pole, and a carries no 


80 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, FEBRUARY 24, 1905. 


current, whilst the supply flows through 5 in the same 
direction as on first switching on, and so. keeps the 
switch closed. If the switch, w, be moved to contact 4, 
a will receive a current in the opposite direction, 
and will oppose 5, so that c falls and opens the main 
contacte. In order to see whether the switch is operating 
satisfactorily, a lamp has been inserted in the lead connect- 
ing the switch, w, with the coil a in the station. This 

ill only light up whilst switching in or out. If it burns 
continuously it is a proof that the apparatus is not working 
correctly. The switches can, of course, be arranged to 
control as many lamps as is thought advisable, but as far 
as possible there should be an equal number on each side of 
the system so as not to upset the existing balance of the 
network. The smaller the number of lamps controlled per 
switch the less chance of kicks in the voltage on the network 
if the lamps be switchsd on one section at a time, but, of 
course, the capital cost and the particular features of the 
situation will determine how many lamps each switch shall 
control For the switch wire from the station for controlling 
the switch a similar wire to the pilot wires for the voltmeter 
will be very suitable, as there is not much current for it to 
carry, and that is only momentary at the time of switchin 
on and off. These few notes I think make clear what 
should advise doing, and with discretion a reliable system 
should be the result. —E. R. ALEXANDER. 


Answer to No. 759 (awarded 5s.).—In laying down a 
system of public street-lighting controlled from the gene- 
rating station, it is nece to bear in mind that the 
system must be both simple and reliable, and cheap in 
first cost, as a heavy capital outlay is a serious barrier to 
the success of a small lighting station. Assuming that the 
generating sets are of 50 kw. to 100 kw. capacity, it will be 
advisable that no more than 10 lamps be switched directly 
on to the mains, otherwise variations of pressure and 
“kicks in the light will be unavoidable. On the other 
hand, to run switch cables back to the station for every 
10 lamps would involve a multiplicity of cables and an 
unnecessary outlay, and an arrangement, therefore, similar 
to the following becomes necessary. The town is divided 
into several sections according to its size and the location 
of the streets, and in the most central position of each 
section a switch pillar is placed, from which all the light- 
ing circuits for that section radiate, each circuit being 
arranged alternately on the positive or negative, so 
as to balance one against the other as far as possible. 
The section or switch pillar contains positive, negative, and 
neutral bars, each circuit cable being coupled, one conductor 
to the positive or negative ’bus bar through a removable 
fuse fitting, and the other conductor direct to the neutral 
bar. By this means each circuit can easily be cut off for 
testing or repairs, and the renewal of a fuse is a simple 
matter. The two conductors of the switch cable from the 
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works are connected direct to the positive and negative 
bars, and the neutral bar is coupled to the neutral of the 
nearest distributor. Each section pillar, being balanced in 
itself, is to all intents and purposes taking a high-voltage 
supply, thus effecting a saving in copper and main losses, 
while the out-of-balance current returns direct to the dis- 
tributor network. The arrangement for supplying the 
two-wire switch cables from the station is as follows. 
From the positive and negative 'bus bars of the main 
switehboard two leads are run to the two bars on the publie 
lighting board through two series resistance, each of which 


can be adjusted to maintain & constant and steady pressure. 
(This is a very important point, as on the steadiness of the 
pressure the success or failure of Nernst lighting depends, 
and where lamps are directly connected to the distributor 


steadiness of pressure can seldom be obtained.) The positive 


and negative conductors of each switch cable are: connected 
to the positive and negative bars through an ammeter, fuse, 
and resistance switch having two or three contacts, so gradu- 
ated that the initial current on closing the circuit shall not 
exceed five or six amperes. By this arrangement the 
amount of switch cable is reduced to a minimum. There 
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is a high-voltage supply from the station to the section 
pillar, and the whole of the circuits are easily got at from 
three or four central positions in the town, whilst the 
switching on and off and the regulation of the pressure 
are under the direct control of the switchboard attendant.— 
B. S. 


Answer to No. 759 (awarded 5s.)—There are two 
methods by which public street lamps can be lighted from 
the generating station—first, by means of special feeders, 
and, secondly, by means of distance-control switches. 

Considering the case of special feeders for the lampe, the 
conditions of the question require that switching on too 
many lamps at a time must be avoided to prevent sudden 
kicks.“ For this reason the public lighting network 
must be divided up into a number of sections, the number 
of sections depending on the numberof lampe. Say it 
required 240 lamps to light the town, these could be 
divided into four sections of 60 lamps. Each section would 
require 15 amperes on each side of the three-wire system. 
Each section is supplied by a feeder from the station, 
the feeders being only on the outers, as there is no necessity 
for middle-wire feeders ; the middle-wire cables could all 
be connected together, and connected on to the public 
supply network where available. With the second method— 
viz., sistance oooirolled switches—the town is divided up 
into sections, as in the case of feeders being used, but at 
each feeding point the public lighting network is connected 
with the distributing mains through an electromagnetic 
distance-controlled switch. These switches are made in 
numerous varieties, although they all work on the same 
principle. A switch is fixed to the core of an electro- 
magnet in such a way that when a current is passing 
round the coils in one direction the core is sucked 
in and the switch closed, and held closed until the 
current is either interrupted or reversed. Some forms of 
this type of switch have a few coils, in series with the 
switch, which carry the main current, and serve to hold 
the switch on, saving the waste of keeping the shunt coils 
constantly energised. Each section would require two of 
these switches, one on the positive aide and one on the 
negative side. From the shunt ooils of each switch two 
small wires are connected, one to the distributing main 
side of the switch, and the other is laid to the generating 
station, where it is connected to the middle wire bus bar 
through a small switch (as in the sketch). When this switch 
is closed it will cause a current to pass round the coils of 
the electromagnetic switch, closing the switch and lighting 
the lamps. When the small switch is opened the coils 
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release the switch-blade, and the lamps are put out. Some 


witches depend on the current being reversed in the coils 
before they will open ; in this case it is n to run 
both wires to the station, and connect them through a two- 
way switch on to the 'bus bars. 

As regards balancing, there need be no difficulty in 
getting the lamps to balance well Each section should be 
arranged to be 5 balanced independently. It 
is not economical to lay a three-wire cable down every 

street, so it will not be possible to arrange alternate lamps 
on opposite sides of the three-wire system. Three-wire 
~cables should be laid down the principal streets, and the 
lamps in one side street arranged to balance with the lamps 
in the next side street. If the number of lamps in the side 
streets on one side of the principal street are about equal 
"in number to the lamps in the side atreets on the other 
side, the lamps in the streets on one side of the main street 
-could all- be on the positive side, and the lamps in the streets 
on the other side all on the negative side of the system. 


UT 
P E 
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The decision as to which system is to be used will 
depend on the size and shape of the town, and also on the 
amount of capital which can be spent. It is generally 
found cheaper to instal distance-controlled switches than 
special feeders ; in a compact, small town, which is rarely 
met with, it might be as cheap in the long run to lay 
feeders. With the distance-controlled switches the dis- 
tributing mains have to be of a larger size to carry the 
public lighting supply ; the switches themselves are some- 
times apt to stick, and necessitate a journey round to set 
things right. They should be fitted in pillars as free from 
‘dampness as possible, and should be kept clean.—J. B. R. 
‘Question No. '160.— What is the method of calculating the repulsion 

effect of a magnet excited by single-phase alternating current. 
For instance, it is required to suspend in air a weight of about 4o. 
at a distance of jin. from the end of the maguet. Current available, 
35 volta 28 amperes, 


Answer to No. 760 (awarded 78. 6d.).—If a conductor 
be situated in an alternating magnetic field, and at any 
instant the strength of the field be B lines per square centi- 
metre, the force, F, tending to repel the conductor in a 
direction parallel to the direction of the field is given by 

the equation 

poss (1) 
87 

where u is the magnetic permeability of the conductor. I 
shall not prove this equation (1), because, in the first place, 
the method of proving it is very long and intricate, involv- 
ing higher calculus; and, in the secord place, it is of little 
interest to practical engineers. However, if any reader 
requires the proof, it can be found in J. J. Thomson’s 
Elements of Electricity and Magnetism,” Chapter XI. 
We will, however, suppose that our conductor is not one 
of the magnetic elements, and, therefore, has a permeability 
of 1, so that A disappears from the expression. Equation 
(1) gives the repulsion at any instant, but since here B 
is proportional to cos (pí--4) the mean value of B? is 


sy where H is the maximum value of B. Therefore, the 


mean value of the repulsion is given by the equation 


„H 
Fo . (2) 


Now “ Regulus” wants an electromagnet designed which 
«will exert a repelling force of 4oz. We must, therefore, 
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first convert the ounces to dynes: loz = 28 35 and 
1 grm.=981 dynes. — . . 40z. = 4 x 981 x 2835 dynes= 
111,250 dynes F. We have now to find the flux which 
will bring about this repulsive force. 


: 
H —111,250. Taki g 17 222 H= /111,250 x 16 x 22 
16 T 7 7 


= 2,100 lines. 


This gives us the maximum value of the flux, and as we 
generally make our calculations in mean value, we will 
convert it to such. 


Mean ordinate of sine curve = : maximum ordinate, 


mean value of flux = 686 x 2,100 = 1,556 lines. 

We must remember that the flux density we have 
obtained is the actual flux cutting the conductor. Now, in 
this question the conductor is situated jin. away from the 

et,and we shall, therefore, have to introduce & sort 


of leakage coefficient, because it will be seen that all the 
lines of force generated by the electromagnet do not cut 
This is illustrated by Fig. 1. 


the conductor. We have 


now to decide the value of this “leakage coefficient," 
which is 
Number of lines generated by magnet 
Number of lines passing through conductor 


It will be very large indeed. It will depend on the length 
of the magnet, as with a long magnet the lines will spread 
out more in the air in order to return to the other pole of 
the magnet. It will also depend apon the flux density. 
I do not know of any definite data on the subject, but I 
suggest taking it with a fairly long magnet as 10. I do 
not think this is by any means too large. We therefore 
have to generate a flux of 1,670 x 10=16,700 lines. 

Now, the intensity of the magnetic field down the middle 
of a solenoid of length /, having S spirale, carrying 
C amperes, with an iron core, and the permeability of the 
iron at this stage of magnetization is », will be given by 


, 10 * 
Now, as we want a flux of about 16,700 lines, we obtain 
by referring to permeability curves that for this flux uA is 
320 with soft annealed iron. 


47rSC 320 SC 


16,700 = r” e 42 (taking / as 20cm.) 


S C=840 ampere-turns. 


Therefore, if we construct a solenoid having 100 turns and 
carrying 8:4 amperes, we shall obtain a flux density of 
16,700 lines per square centimetre, and this, as shown 
above, will exert a repelling force on a conductor placed at 
a distance of Jin. away from the end of the magnet, of 4oz. 
per square centimetre. —ELECTRON. 


Answer to No. 760 (awarded 5s.).—The formula. given 
for the pull on a mass of iron in a magnetic field is— 


. BA 
Pull in dynes = uc dynes, 


where B = lines per square centimetre entering iron, 
A = area of iron affected. If, however, we are given the 
ao in lines per square inch and the area in square 
inches, 


Pull in Ibs. = BEA, x 014. 
10° 


The method of designing an electromagnet to compl 
with the given conditions is as follows: A weight of an 
4oz.is to be suspended. We may take it that one cubic 


` 
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inch of wrought iron weighs llb. Therefore, our weight 
must be of a volume equal to one cubic inch. As shown in. 
the sketch, it is tentatively made lin. x din. * Ain. It is 


— ——— s 


ELECTRO- 
MAGNET 


- e — — — ¶— — — wee — 


now proposed to make the weight itself —that ie, the piece 
of wrought iron—be the keeper of the electromagnet which 
is to be excited by the single-phase current. As a pre- 
i the sizes given are taken, and a design based on 
them is run through. Should the result be unsatisfactory, 
the design would have to be modified to remedy objec- 
tionable features. 

1. Calculation of Number of Lines entering Keeper.— 
2 B’ A x 014. 

106 
(Note there are two air-gaps) —i. e, 


2B?*x1,.., 
4 5 014. 
Whence B? = 8,900,000, B — 5,000 lines per square inch, say. 

Take a leakage coefficient of 1:5. Then flux through 
electromagnet = 1:5 x 3,000 = 4,500. This, of course, is 
the average flux passing through the magnetic circuit. It 
is assumed that the flux follows a sine law (in the same 


Pull on keeper (Ibs.) = 


way asthe E.M.F. current). The average flux = 2 maximum 
T 


flux 2:636 maximum flux. Obviously, therefore, the maxi- 
mum flux may be caleulated by multiplying the average 


flux by zx (21:57). Then we get for the magneticcircuit— 


Average density Length Max. 

— oan of flux lines per of flux 

. . ut m pr eren 
Armature ... 3,000 ade 12, ous in : 

Two air-gaps 3,000(each) ... 3, 000 (each). lin. ... 4, 710 

Magnets... 4, 500 .. 15,000 . 14in. ... 23,550 


2. Calculation of Ampere-Turns.—Now the ampere-turns 
per lin. of length in magnets and armature may be taken 
to be equal to 4 (from curves). Also ampere-turns for two 
air-gaps: ‘3133 B J. (B = induction in and / = length of 
air-gap) = 8158 x 4,710 + 4 x 2 = 1,476. .. total ampere- 
turns = 4 x (14+ 33) + 1,476 = 1,546. These are what might 
be termed the (maximum ampere) turns. If we take the 


virtual value of the current to be = 72 maximum value, 
2 


we have for (virtual ampere) turns 2930 = 1,100 say. 
2 


Adjustment of Coils.—It is supposed that the magnet is 
to be made to take up about 30 volts (that is to act as a 
choking coil to a certain extent) and as it will form an 
induetive load, the number of turns necessary to give 
a back E.M.F. of 30 volts must be calculated. Now 
the inductive E.M.F. of the magnet will be = ^ ^ d N» 
where n = number of turns, f = frequency of alternating 
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current, N,, = maximum flux through t. As no 


value for f is given, a periodicity of 50 is assumed, and 


therefore 

30 = 444nx50x 25,550 E n—573. 

10? 

The number of turns are taken at 600, and a curren 
of two smperes is assumed. (Thus ample allowance for 
regulation will be obtained.) 
or the magnet winding a No. 18 S. W. G. wire is used 

of cross-section =‘001809 square inch, of diameter (over 
double cotton eovering)-'059in., and having a resistance 
of (00034613 ohm per inch. Hence about 44 layers are 
needed on each limb of the magnet, 500 turns being wound 
on each. The resistance of the wire comes out at 
6716 ohm. Hence E M.F. to overcome ohmic resistance 
=CxR=2x 6716 = 1343 (The back E.M.F. voltage 


bas been increased in the ratio 575 but there is still suffi- 
cient margin below 350 for regulation purposes). 


Power wasted by C? R loss in coils = 2? x 6716 = 2°68 
watts. Assuming 1:75 watts lost in hysteresis and eddy 


‘currents, we have total waste = 4:43, 


The coil area comes out at 30°5 square inches. 
„. watts to be dissipated per square inch = 808 = 415. 


This is well within the limit. If an excessive value had 
been obtained, a new design would have had to be made, 
altered in some way from the original in order to reduce 
the amount by increased surface. i 

As a practical check, it will be noticed that the current 
density in the coils is 1,100 amperes per square inch ; a 
very fair value.—T. T. 

[Other replies to Question No. 760 will be given in our 
next issue.—Ep. E. Z.] 


RE QUESTION 755. i 


Sır —Kindly express my best thanks to B. W. X.“ for 
his friendly criticism and correction. The mistake was due 
to careless wording ; the sentence should have read: 
“ Allowing for all Taci, this gives us 35ft. per second 
as the velocity of the steam and hot gases inside the 
chimney.” Had more data as to the plant been available, 
I should have also considered the plan of gradually reduc- 
ing the area of the exhaust pipe from the base of the 
chimney to its discharge. This in itself would have increased 
the draught, but as no data was given in the question as 
to size of pipe, quantity of steam, or back pressure, I 
deemed it advisable to show the exhaust pipe with a free 
diecharge.— Yours, eto., W. T. W. 


REVIEWS. 


Experimentelle Xlektrizitatelehre mit Besonderer Beruck- 
sichligung der Neueren Anschauungen und Ezgebuisse. 
By Dr. HERMANN STARKE, Privatdozent au der Universitit, 
Berlin. B. G. Teubner, Leipzig. 

Besides describing the more important experiments con- 
ducted in the electrical laboratory and lecture-rocin, this 
book introduces the modern theory of electrical science. 
In a work of this kind it is impossible to be entirely 
original. Much ground has of necessity to be covered 
which has been traversed before, and the main points of 
difference are style and relative clearness of exposition. 
As regards the latter point, we have no fault to find 
with the book before us. The author has succeeded in 
writing down to the level of his audience, a task which 
some writers with similar ends in view have found beyond 
them. He uses none but elementary mathematics, and his 
methods of illustrating well-known phenomena bear the 
resemblance of originality at times. The book possesses 
the further advantage of being up-to-date. Thus sections 
are devoted respectively to wireless telegraphy, Röntgen, 
Becquerel, radium, and polonium rays, eto. o doubt the 
work will be found a welcome addition to the text-books 
intended for German students, especially as it is from the 
pen of one so able to impart his knowledge to others. 
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QUESTIONS AND ANSWERS. 


11 thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formuls shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

769, In a variable-speed motor the speed variation, say from 1 to 34, 
18 effected by varying shunt excitation by resistance in circuit. 
Auxiliary coils are placed between shunt coils and are in series 
with armature, In other respects the machine is connected as a 
long shunt motor, The machine is sparkless from no load to full 
load at all speeds, and at all speeds on reversal, with fixed 
brushes, the output remaining constant. Explain theory of 
sparkleas commutation and influence of auxiliary poles on same. 
At certain low excitations, if the brushes were shifted 1mm. in 
the backward direction the motor ran away (hunted), and got up 
an abnormal speed in a second's notice, Explain this peculiarity. — 
AUXILIARY, 

770. In installing boiler feed pumps in generating stations the 
present-day practice seems to be either a direct-acting steam 
pump, giving a slow-speed highly efficient pump but a wasteful 
system of driving, or an electrically.driven three-throw high- 
speed mp giving an economical method of driving but a 
wasteful type of pump, generally driven through two reduction 
gears, How is it that a combination as described under is not 
used—viz.: slow. speed electric motor coupled by worm gearing to 
a slow-speed (2-10 double strokes per minute) three-throw pump, 
thus giving economy of driving and economy in pumping, worm 
gears at rae obtainable being of high efficiency and large 
ratio 2— ° T. W. 

ANSWERS. 

Question No. 762.—A three-wire feeder, 25, 125, 25, which under 
ordinary circumstances carries 180 amperes, has developed a fault 
on the + side, and now takes only 80 amperes, the — side 
taking the same amount as before the fault occurred. The 
feeder is on the same bus bar as other feedere, and feeds into a 
network box 60 yards from switchboard. The fault is between 
network box and switchboard. Is there any means of locating 
same without breaking up the ground? as to do so would be 
very inconvenient, the feeder crossing a busy thoroughfare, 
The feeder is laid solid in iron troughing, and is free from 
earth faults. 


Answer to No. 762 (awarded 10s.).—The question does 
not state whether the cable is concentric, three-core, or 
three single cables, but probably the latter is the case. 
The feeder being only 60 yards long, it is unlikely that 
the fault, the nature of which is an increase by about 
100 per cent. of the resistance of the positive cable, is in a 
joint due to bad sweating, or the use of a corrosive flux, 
but it is probably due to corrosion having set up owing to 
some foreign substance in the insulation of the cable, or 
the surrounding bitumen. The corrosion is evidently not 
due to moisture, as there is no earth fault, but it is 
extremely probable that the insulation resistance to earth 
is rather low at this point. 

Now if the only fault is an increase of resistance, it is 
impossible in its present state to find where this extra 
resistance bas crept in; therefore, the best plan appears to 
be to break down the insulation, which will no doubt 
happen at the fault. To do this, earth one side of 
a generator and couple the other end to the 
faulty length of main through a light fuse, and run 
up the machine until it attains its maximum voltage. 
If this does not break it down, an attempt should be 
made to disturb the fault by the passage of a heavy 
current. This is best done by short-circuiting all three 
cables at the far end (see Fig. 1) and coupling the positive 
o one pole of the dynamo through an ammeter, A, and 


the negative and neutral to the other. The station end 
of the negative and neutral is also earthed through a low- 
reading ammeter, a, and a light fuse, F. The generator is 
now separately excited and run up dead slow (possibly a 
water resistance may be necessary to keep the current 
within reasonable limits) until the current reaches sbout 
500 to 1,000 amperes. Aftera time the fault will probably 
burn out, and in doing so earth itself, in which case a 
reading will show on ammeter a, or the fuse will blow. 


Fic. 1, 


In the case of three single cables laid solid in iron trough- 
ing, this will probably result in the positive main earthing 
itself on to the troughing without contaminating the other 
cores, in which case the ordinary loop test is applicable, 
and as this has been frequently described in these columns 
of late I need not detail it again. If the resultant fault 
is a short, with or without an earth, the following 
test is probably the simplest. (See Fig. 2.) A battery of 


Fic. 2. 


two storage cells in series with a regulating resistance and 
an accurate ammeter reading up to 15 or 20 amperes is 
coupled across the two short-circuited cables, and two 
accurate low-reading ammeters, such, for instance, as are 
used for taking the voltage of individual cells of a battery, 
are coupled across either end. The current is adjusted to 
give suitable readings on the voltmeters, and at a given 
signal simultaneous readings of A, VI, and Va are taken. 


Then resistance of cable + fault = 6 and resistance of 


fault 25 .. Resistance of length of cable up to fault 


2 2 whence the distance of the fault can be calcu- 
lated by knowing the resistanoe per yard of the cable. 
This should be checked by taking readings from the other 
end. 

If the attempt to disturb the fault has resulted in 
burning the cable asunder, the above test may still be 
applied with the following variation. Take readings C, and 
V, with battery, ammeter, and voltmeter at one end, and 
then C, and V, from the other end. Let R, and R, be the 
respective resistances (unknown) of the cable from either 
end to the fault, and R, resistance of fault. 


Then Vbi Bu Bs (1) 
Ui 

and Va = R, + Ry (2) 
C; 
VII V, 

ee —_++ — = È +R ＋ 2 R " . 8 

C, C, 1 2 F ( ) 


RI +R, is the resistance of 60 x 2 yards of 25 cable, and 
hence the value of R, can be found from equation (2); and 
by substituting this value in (1) and (2) we can find R, 
and R., and hence the position of the fault. —H. J. 


Answer to No. 762 (awarded 78. 6d.).—When a fault of 
the type suggested in the question develops, one of two 
things may be wrong with the cable—t.c.: (1) a bad joint 
has been made, and the exposed metal has afterward, 
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corroded, thus increasing the resistance of the cable; (2) 
the cable has been laid in such a manner that some part of 
it has been in a state of stress—this has caused the copper 
to crack, and thus a partial break in the cable has resuited. 

The first thing to do is to make a close examination of 
all the joints in the cable, and if any corrosion or other 
defect found it must be immediately remedied and the 
subsequent effect on the working of the feeder noted. 
Failing any defect in the joint, the fault in the feeder must 
be due to a partial break. Now, I think it is obvious that 
it is impossible, in the existing state of affairs, to directly 
locate the fault, as no matter where it is situated in the 
cable, the capacity resistance, etc., of the cable will still 
remain unaltered. The only way to locate is to passa 
large current through the cable and thus burn out the fault. 
This, of course, will burn through the insulation to earth, 
and then ordinary methods of locating the fault can be 
used. First disconnect the cable, preferably, of course, 
during time of light load, so that the other feeders feeding 
on to the network can easily supply the demand without a 
great drop in pressure. Now earth the end of the cable at the 
junction box, making a good connection. Then plug the 
other end of the cable on to a spare set of ’bus bars, and 
make a good earth connection from the neutral bar. Now 
plug a standing shunt-wound generating set on to the same 
set of bus bars, as shown in Fig. 1, with all the resistance 
in the field circuit. Then run the set slowly up to speed. 


If the resistance in the field circuit be large, little voltage 
will be generated, but in any case watch the feeder ammeter 
closely until about 80 amperes are passing through it, then 
slowly increase the voltage generated by reducing the 
resistance in the field circuit. If there is a circuit breaker 
in the generator circuit, it will be as well to set it as near 
as possible to the point at which it is expected the cable 
will break down—say, 150 or 200 amperes. Then, of course, 
the current will reach such dimensions that the fault will 
burn out to earth. The circuit breakers on the machine 
will come out, or, if there is not a circuit breaker, owing to 
the exceedingly small voltage being generated—say, 20 or 
30 volts—the field of the machine will die down, and it can 
be shut down. Now, if we have an earth fault developed 
on the cable it is comparatively an easy matter to locate it. 
Disconnect the cable from all the previous connections. 

The best method of localisation of the fault is the 
induction method. An alternating or interrupted current 
is passed through the faulty cable, the circuit being 
completed through earth. A coil, in circuit with which is 
a telephone receiver, is taken over the route of the faulty 
cable, starting from the point at which the testing current 
is applied. In a successful test the receiver beats steadily 
until the point of the fault is reached, when the beating 
dies away owing to the testing current going to earth. 

I will refer the reader to the paper on “ Localisation of 
Faults” by Mr. W. E. Groves, read before the Institution 
of Electrical Engineers, Birmingham Local Section, Jan. 16, 
. 904, where a full description of this test and the appa- 
ratus is given. There are, of course, many other tests, 
such as the “loop” test, which may be used, but this one 
=: generally found very successful indeed.—ERNEST P. 

OLLIS, 


Answer to No. 762 (awarded 78. 6d.).— As this fault is a 
very curious one, it would be best to prove that the short 
length of positive cable mentioned is thə cause of the 
trouble. This can easily be done by disconnecting the 
positive and negative ends of the cable at the switchboards 
and at the network box mentioned, and cross connecting 
them. The negative cable, which is of the same section as 
the positive, would now be taking the place of the supposed 


faulty section of positive cable. If the original load of 
180 amperes is now shown on the positive feeder ammeter, 
while the negative only shows 80 amperes, then this 
60 yards of abla in question is faulty. If, however, only 
80 amperes is shown on the positive meter, then some 
change in the outside load is responsible for it. 

Supposing that the fault is proved, it remains to find out 
what kind of a fault it is, so that some method may be used 
of locating it. "Test the insulation resistances between the 
positive cable (60 yards in question only) and the neutral 
wire, positive cable and negative wire, positive and earth ; 
preferably the iron troughing the cable is laid in. If the 
cable has had an earth or short-circuit on it, the fault will 
have burnt itself clear. It is poseible that somewhere in 
this 60-yard length of cable the original fault, having burnt 
itself clear, has reduced the section of the cable and thus 
affected its resistance. Let us suppose the network is 
supplied by two sets of feeders and that the resistance of 
the positive cable in one set is increased. Then the positive 
cable of the other set would supply a larger share of 
current to the network, and relieve the first-mentioned 
positive cable of part of its load. To find out whether 
this is so, disconnect the set of feeders in question, bridge 
across from the neutral to the negative cable in the 
street box, and test the resistance of the two cables 
from the switchboard. Then, using the same clamp, 
connect the neutral to the positive cable and test the 
resistance of these two cables. As the positive cable is of 
the same area as the negative, and the neutral cable and 
connections were included in both teste, the resistances 
should be the same in each case if the positive cable is 
unaffected by the fault. When the above tests have been 
made, something definite will be known about the cable. 
If the cable has a fault to earth, neutral, or negative cable, 
it can be easily and accurately determined by means of a 
loop test. A good, practical method of taking this test 
was described recently in this paper in reply to Question 
No. 735. If the cable has been injured by a fault which 
has burnt itself quite clear, then the only thing to do is to 
dig the cable up.—W. A. T. 


Answer to No. 762 (awarded 5s.).—The fault in the 
cable mentioned is not of the kind most commonly met 
with—viz., faulty insulation. The fact that less current 
flows with the same drop of potential along the positive 
conductor shows that its resistance has increased, owing, 
probably, to a reduction of its cross-section in one or more 
places. Two cases similar to the above came under my 
notice a short time ago. In one case, one of the outers of 
the feeder, nearly a mile long, was first found to carry 
about half the current it used to, the remainder being 
distributed among the corresponding outers of the other 
feeders in parallel with it. On the following days the 
current gradually fell off, and ultimately dropped to zero. 
On testing the affected outer of the cable, the conductor 
was found to be discontinuous, the cable being otherwise 
satisfactory. The fault wae found to exist at one of the 
joints, which was of the kind shown in the sketch. 


FERRULE. 


A gap of about lia. was left between the ends of the 
cores, and a ferrule slipped over them, the spaces between 
the cores and the ferrule being made solid by running in 
solder. This kind of connection may be very unsatisfao- 
tory. If the ferrule be too large, and either core not 
projecting a sufficient distance inside the ferrule, and due 
care not exercised to fill up properly with solder, che 
resistance of the joint may be high enough to cause heating, 
resulting in the solder running out of the ferrule. If the 
joints be buried in bitumen untaped, as was done in the 
above instance, the bitumen may flow into the apace 
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originally occupied by the solder. Thus, in time, the two 
cores may become insulated from each other. 

The cable referred to by the querist, being a short one, 
may be in one length, in which case one may be justified in 
suspecting the joints at the street-box or switchboard end. 
On the other hand, if a joint exist along the length of 
cable, and is of the kind mentioned above, I should expect, 
as the result of my experience, to find the fault there, after 
making sure of the connections at each end.—H. J. W. 
Question No. 763.—What are the advantages of the Alberger or 

barometric type of condenser over other types commonly in use? 

Answer to No. 763 (awarded 1 08.).— In order to compare 
the barometric type of condenser with the various other 
types in use, it will be necessary to just briefly glance at 
the main types found in practice. Condensers may be 
divided into two main classes, in which (a) the condensing 
water and the steam intermingle and (b) the condensing 
water and the steam are kept entirely separate. The first 
class may be sub-divided into (1) parallel-current jet con- 
densers ; (2) counter-current jet condensers ; (3) barometric 
condensers ; (4) ejector condensers; and the second class 
may be sub-divided into (2) surface condensers; (3) evapora- 
tive condensers. 

Parallel-Current Jet Condensers.—In this condenser, shown 
diagrammatically in Fig. 1, the steam and cooling water flow 
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into the upper end of the coadenser, and are, generally 
speaking, withdrawn by one wet-air pump from the lower 
end. This type will be recognised as the one largely 
adopted in slow-speed stationary engine practice. This 
type of condenser has for several reasons been preferred 
to the surface condenser for land service; simplicity of 
construction and comparative smallness of first cost largely 
account for this. Further, other conditions being suitable, 
the jet condenser is more efficient than the suríace con- 
denser, and gives feed water for the boilers at a higher 
temperature in the hot-well. | 

Counter- Current Jet Condensers.—In this condenser, shown 
diagrammatically in Fig. 2, the water and steam inlets are 
separated as far as possible, the water being withdrawn by 
a separate water-pump and the air by a dry air pump. 
This type, although foreshadowed by Watt, has only been 
developed commercially during the last few years, notwith- 
standing that it possesses advantages in economy, in con- 
struction, and motive power, as well as in efficiency. As 
has already been said, the dry-air pump in this type of 
plant draws its charge from the top of the condensing 
chamber at a point adjacent to the cooling water inlet, 
whilst the exhaust steam enters the chamber lowdown and 
near to the outlet of the cooling water. Baffle plates are 
arranged in the interior of the condenser to ensure the 
complete mixing of the steam and water; air and uncon- 
densed vapour as they rise meet water increasing in coldness, 
until at the point of exit they are at the temperature of the 
incoming water. At this point, also, the air pressure is 
highest, the air denser, and therefore the air is greatly 
reduced in volume. The saving in volumetric capacity of 
the air-pumps due to this arrangement, as compared with 
those required to produce equal results in the ordinary 
parallel-current jet condenser, is as much as 40 per cent. 


As the duty of these pumps is simply to compress air, the 
expenditure of power will also be reduced in the same ratio. 
Hence with this system, using pumps of equal volumetric 
capacity, a higher vacuum may be obtained, or for a given 
vacuum smaller pumps may be employed. 
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Barometric Condensers.—The use of the barometric con- 
denser, in which the cooling water mixed with the air and 
uncondensed vapour is discharged through a column 3aft. 
to Saft. in height, is common in connection with industrial 
installations where boiling and evaporating in vacuo are 
effected under low temperatures. It is not often that a 
simple barometric condenser is used in connection with a 
large power plant. Fig. 3 shows one of the simple 
barometric condensers installed at one of the Manchester 
electric lighting stations. The exhaust steam enters 
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at the top and passes through a taper nozzle which 
is adjustable vertically. The injection water enters at the 
side and passes through an annular space which can be 
varied in size by moving the nczzle, thus regulating the 
water supply to the quantity necessary to produce the 
best vacuum. It will at once be noted that no air- pump 
is used, and that if the water can be obtained with a head 
of about 15ft. above the inlet, no pump of any sort is 
required. But usually the water has to be raised some 
distance, and to overcome the friction in the pipes and the 
difference in pressure between the condenser and atmo- 
sphere, a centrifugal pump is inserted in the injection pipe. 
This pump has only to deal with cold water, whereas with 
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eounter- current jet condensers the water- pump has to with- 
draw the hot water from a space which is already highly 
exhausted. Great care is needed in designing these pumps 
to prevent lodgment of air in either suction or delivery 
passages. The water being hot and under such low 
pressures gives out much air, which must be com- 
pletely expelled at every stroke, or the pump 
becomes inoperative. With the simple barometric 
condenser a vacuum of 26}in. to 27in. can be obtained. 
Much better results may be obtained with the arrangement 
sketched in Fig. 4, which shows a counter- current barometric 
condenser in combination with a dry-air pump. This 
arrangement combines the advantages of the barometric 
and counter-current jet condensers without their defects 
and limitations. At Neasden power-house barometric con- 
densers are employed in conjunction with two-stage dry- 
air pumps — i. e., pumps in which one pump is used to exhaust 
the clearance space of the first—and centrifugal pumps on 
the injection pipes, and should give exceptional results. 


Ejector Condensers. — The endeavour to obtain the 
simplicity and cheapness in first cost and working of the 
barometric condenser without its limitations, has produced 
the ejector condenser in its various forms. In this type of 
condenser the atmospheric pressure is overcome by the 
great velocity attained by the cooling water due to a 
certain pressure head and contraction in area of the supply 
pipe. The air, vapour, and water of condensation are 
withdrawn by a stream of water operating as a simple 
water-jet pump. Fig. 5 shows diagrammatically Korting’s 
ejector condenser. The velocity of the outflowing water 
prevents the ingress of air from outside, and so a short dis- 
charge leg and a water seal alone are required on the outlet 
side. As water passages are fairly large, very impure 
water can be used without detriment. The vacuum is, 
however, rather low—about 25in. 

Surface Condensers—In the ordinary form of surface 
condenser the steam is led into aclosed chamber containing 
a large number of tubes through which cooling water is 
passed (Fig 6). The tubular condenser in its simple form 
is rather inefficient, owing to the want of intimate contact 
between the water and steam, a large quantity of the water 
flowing placidly through the tubes, absorbing scarcely any 
heat. On board ship, where the necessity of providing 
water for feed purposes of a different quality to that avail- 
able for cooling water is an important factor, the surface 
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condenser must be employed. Much ingenuity has been 
expended on devices for increasing the efficiency of surface 
condensers, which are far too numerous to mention here. 
Evaporative Condensers.—Generally these consist of stacks 
of cast-iron pipes with conducting fins throughout ther 
length, erected in the open, and having the cooling water 
distributed in a thin stream over the whole surface. The hest 
of the exhaust steam is expended in evaporating this film of 
water, and when the conditions are favourable a satisfactory 
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vacuum is obtained with the use of a quantity of cooling 
water even less than that of the steam condensed. 

conditions are essential to success: (a) that the numerous 
pipe joints subject to atmospheric pressure are kept tight; 
(b) that the cooling water, on being evaporated, leaves 
behind it no incrastation which will act as a non-conductor. 
The latter is the more serious difficulty in plant of this kind, 
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and really stands in the way of ite more extensive develop- 
ment; otherwise it has much to recommend it. The first 
cost is not high. The fact that it can most effectually be 
placed on the roof gives the advantage of a barometne 
discharge for the water of condensation ; hence only a dry 
vacuum pump is needed to maintain the vacuum in the 
condenser, and the quantity of cooling water required is 80 
small that, even if it has to be raised a considerable height, 
the power expended is very small.—H. E. H. 


[Other replies to Question No. 763 will be given in our 
next issue. Ep. E. E. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has ap The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


QUESTIONS. 


771. What is the cause of the difficulties experienced in regulating 
voltage on a two-phase alterosting system supplied through 
three-core cables, and heving a partly inductive load? Are these 
entirely absent on a four-core or double-concentric system '— 
THREE-CoRE. 


ANSWERS, 


Question No. 768.— What are the advanteges of the Alberger or 
barometric type of condenser over other types commonly in use? 


Answer to No. 765 (awarded 10s). — Before discuss- 
ing the peculiar advantages of the barometric condenser 
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it would, perhaps, be as well to briefly consider the prin- 
ciples of its working. The whole arrangement is very 
simple, and is shown in Fig. 1, which nearly explains itself, 
The exhaust steam from engines is carried up to the top of 
the condenser head, where it is condensed by jets of water ; 
the whole mixture then falls down the barometric column 
into a water-tank, where it is taken away by an overflow 
pipe. Fig. 2 shows a section through a very simple type 
of condenser head, but which, nevertheless, has proved 
itself efficient even on a large scale, being quite capable of 
maintaining a vacuum of 26in., and using 28lb. of con- 
densing water per pound of steam. The jets of water are 
inclined at an angle of 60deg. to the horizontal, and the 
water enters at rather a high velocity, thus effectually 
sucking all the air in the steam with it down the barometric 
column. If a higher vacuum is required, a small dry-air 
pump is fitted to suck the air out of the space above the 
jets. A centrifugal pump is used to lift the condensing 
water into the condenser. It has to be made large enough 
to be able to deliver full bore of water if there is no vacuum 
at the top, but, of course, much less power is required 
when the plant is running and there is a vacuum. It will 
be seen frcm the foregoing description that the great 


advantage of a barometric condenser is its simplicity, there 
being no troublesome air-pump with ita initial costand upkeep 
expenses. Of course where suitable feed water cannot be 
obtained cheaply, a surface condenser must be put in, but. 
where a form of jet condenser can be used the barometric 
type will generally be worth consideration. Now a word 
on the disadvantages of the barometric plant. Special 
means must be provided for draining the exhaust pipe. 
Water cannot run down into the condenser as in the 
ordinary jet, which is generally placed low down, and, of 
course, the water cannot be drained away direct without 
first deatroying the vacuum. One method used to over- 
come this difficulty is to fit a water pocket at the bottom 
of the exhaust pipe. From this pocket a drain pipe is taken 
to a closed reservoir, the top end of which is connected 
through a small pipe and cock to the vacuum space. The 
condensed water then drains down to this reservoir. When 
full it is cut off completely from the exhaust range, its top 
end opened to atmosphere, and the water allowed to drain 
away. Apparatus is made to do all this automatically. 
Accidents have occurred through water getting from the 
condenser into the engine. The most frequent cause of this 
is the water seal at the bottom of the down comer getting 
broken by the water level falling through some cause or 
other. Large bubbles of air then rush up the pipe and 
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drive some of the water in it over the bend. Mishaps of 
this or & similar nature have prejudiced some engineers 
against the barometric condenser, but, in the writer's opinion, 
when carefully designed, the plant, under suitable conditions, 
is most satisfactory, being cheap and reliable.—E. J. 
Answer to No. 763 (awarded 7s. 6d.).—The accompanying 
sketch shows a well-known form of barometric condenser ; 
an examination of its properties will bring out its points of 
advantage. The exhaust steam from the engines 
up the vertical pipe, E, round the bend, B, into the vertical 
down-pipe, in which the condenser, K, is placed. The 
injection water enters a cone, C, at the top of the con- 
denser, and has imparted to it a rotatory motion. The 
exhaust steam entering the top of the condenser comes. 
into contact with the water and is condensed, the resulting 
water falling with the injoction water down the discharge 
pipe to the hot-well. This discharge—or barometric—pipe 
is of length sufficient to support the water column by the 
atmospheric pressure, and is at least 30ft. from hot-well 
overflow to condenser. 
. The figure shows a practically automatic type of con- 
denser, in which the injection water is siphoned from a. 
tank, and this can be done if the water-supply level is not 
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less than 10ft. above the hot-well overflow. To start the 
condenser, & cross pipe, S, is provided, and the starting 
valve, V, opened until the vacuum is sufficient to draw the 
water up the pipe, W, and maintain the siphon. The 
valve, V, is then shut, and the injection supply regulated 
by thé valve, R. If the head of water is less than 10ft. 
above the hot-well overflow, a pump must be provided to 
lift the injection water. Once started, this type maintains 
& steady and high vacuum with less water than the ordinary 
type of injection condenser. It is reliable in its action, 
easily started, simple, has no wearing parts. It is easily 
erected and requires no special foundations; it may be 

laced outside-a building, and thus requires but little space. 

ts upkeep is practically nil, and cleaning is a small item. 
It requires no attention when once started. 

In comparing the qualities of different types of con- 
densers, the question of boiler feed necessarily enters, but 
if it be merely a matter of condensation and apart from 
the ultimate use of the condensed steam, the comparison is 
straightforward, Surface condensers entail the use of air 
and water pumps, and the consequent maintenance and 
attention. The tubes require frequent cleaning, and an 
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accident to air or water pump means that the plant is out 
of action. The floor epace is considerable, the pumps at 
least having to be, so to speak, housed. Injector condensers 
of the ordinary type require an air-pump, and consequently, 
but to a lesser degree, the remarks made under the heading 


of surface condensers apply. Ejector condensers cannot be | 


termed economical. They do not produce high vacuume— 
except under very special conditions with excessive water 
supply—and are not steady in their action. The above 
remarks would seem to claim that the barometric condenser 
n i E simple, durable, and practically self-acting. — 


Question No. 764.—Give a few simple yet reliable methods of testing 
cylinder and other lubricating oils, so that a poor consignment 
may at once be spotted.“ 


Answer to No. 764 (awarded 108).— Oils may be classi- 
fied under the following headings: (d) mineral oils, and 
(b) animal and vegetable oils, The former belong mainly 
to a series of chemical bodies which contain only hydrogen 
and carbon. These are chemically inactive, and are there- 
fore very suitable for lubricating purposes, as they do not 


attack the metal with which they must come in contact, |. 


and are not acted upon by air or steam. The most elemen- 
tary member of this series of chemical compounds to which 


‘takes the place of the sodium, 


the mineral oil belongs is a gas, namely—ordinary marsh 
gas. The more complicated members of the series are 
more or less volatile liquids, comprising naphtha, petrol, 
kerosine, and paraffin. e higher members are the thick 
oils used for lubricating purposes, and tbe very highest are 
solids such as vaseline and paraffin wax. Many different 
degrees of oils are contained in the crude mineral form, so 
that by suitable refining oils of a prescribed consistency 
may be separated out. The animal and vegetable oils 
belong to a different class of chemical compounds, known 
as glycerides, and are in general of complicated constitution, 
and contain oxygen in various proportions and methods of 
combination. They have the undesirable properties that 
they absorb oxygen to form gummy viscous fluids, and 
attack metals to form sospa,* which last process is facili- 
tated by the presence of steam. i 
The following heads are suggested on which lubricating 
oils should be tested: (1) viscosity at the temperature at 
which they are to be used ; (2) uniformity of chemical com- 
position ; (3) either the flashing point or the volatility ; (4) 
oxidising tendencies due to percentage of vegetable and 
animal oils ; (5) tendency to act on metals owing to similar 
causes as in (4); (6) presence of mineral matter. Under 
some of these heads some simple tests can. be suggested, 
but these, as a rule, should not be considered final, but only 
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as giving indications for further careful investigation, for 
inasmuch as the adulteration of oils is a specialised scientific 
process, it requires scientific knowledge and manipulation 
to detect such adulteration. We will deal with the heads 
in order. | 

l Viscosity.—A rough indication of this may, of course, 
be obtained by shaking the oil in a bottle. A better way 
is to gauge how long a certain quantity takes to run out of 
a vessel through a small opening (a pipette would do very 
well), or again observing the time taken for bubbles to rise 
in a narrow tube containing the oil. If the same piece of 
apparatus is always used, a sample sent by the refiners may 
be taken as a standard, and later consignments should then 
come up to the same degree of perfection. The viscosity 


in the case of cylinder oils should be tested at a fairly 


high temperature, while for bearing lubricants the test 
should be made at the ordinary temperatures, and then 


again at about 50deg. C., and there should be no great 


difference of viscosity in the two cases. The accompanyin 
sketch shows the form of apparatus supplied by sev 
well-known firms for carrying out standard viscometry 


Ordinary hard soap is produced essentially by the interaction of 
caustic soda and some vegetable oil. In soft soap the metal potassium 
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tests. The hole at the bottom of the vessel is made through 
T is of agate, into which a ball fits to stop the flow of the 
iquid. | 

2 The second test is to determine whether the viscosity 
of the oil has been artificially raised by the addition of 
solid paraffin, which does not combine, but only dissolves 
in the oil, and may, under the action of heat, become 
reduced to a lower member of the series, and thus lower the 
resulting viscosity of the mixture. Any such alteration of 
viscosity may have been noticed ia (1), but another way is 
to place a test tube of the oil in a freezing mixture, when 
the dissolved matter tends to come out of solution. Very 
thick oils are sometimes adulterated with lighter oils, such 
as kerosine, and this may, with familiarity with the clear 
red or yellow tinge of good oil, be detected by the 
opalescent greenish hue assumed by the oil under these 
circumstances. 

5. The flashing point is practically defined by Act of Parlia. 
ment, and the apparatus for the test has been standardised 
by the Board of Trade. For our purpose, however, a more 
satisfactory test may be made by finding the loss in the oil 
occasioned by free exposure to the air at a fairly high tem- 
perature, this, of course, giving an indication of the total 
volatility of the oil. 

4. An oil which is readily oxidised will on exposure to 
the air form a skia on the surface. As, however, it would 
be a very bad lubricant with which this tendency was 
present to any appreciable extent, a more delicate test is 
necessary. This is to observe sny rise in temperature which 
may take place when moderately dilute sulphuric acid is 
added to the oil. 

5. This is essentially a chemical test. One method of 
procedure is to place a piece of copper in the oil and leave 
it for some time. The liquid is then transferred to a 
separator and shaken up with ether and dilute sulphuric 
acid. The latter mixture is then drained off, and if any of 
the copper had been taken by the oil its presence will be 
shown by the ether becoming blue when ammonia is added. 
In connection with this test it is a curious thing that animal 
and vegetable oils, when present in fairly small quantities 
as adulterations in mineral oils, attack metal more readily 
than in the pure state. 

6. In this test the oil is allowed to burn in a small 
porcelain crucible, and mineral matter will be left as a 
residue when all the oil has burned. 

In conclusion, it may be pointed out that as no oil is 
perfect the passing of oils for various purposes becomes, 
therefore, a question of carefully weighing advantages and 
5 and as such requires some little experience. 
X Y. 

Answer to No. 764 (awarded 78. 6d.).— I have bought oils 
very successfully for many years for my machinery, and 
have selected from a great many samples. The chief tests 
I apply are simple and quick, but a little knowledge is more 
than advisable on the subject. To begin with, let us 
suppose a cylinder oil is to be submitted. Only samples 
should be admitted which are suitable for the pressure used 
in the steam cylinders. If a pressure of, say, 100lb. per 
square inch of steam is used, then an oil of high flash-point, 
such as about 600deg. F., should be sought; but with 
pressures of 50lb. and under a cheaper oil can be used. I 
prefer a black oil, but some people prefer an oil with a dark- 
green tinge. For high-pressure steam a pure mineral oil 
must be chosen, quite free from vegetable or animal or fish 
oil, as these would be decomposed by the steam. The first 
thing I do is to take a very little of the oil between my 
finger, and thumb and start rubbing them together. If the 
oil is good it will work easier as it gets warm, but will not 
lose its body or consistence, and consequently wy finger 
and thumb will not touch each other. If the oil gets thin 
and watery, I reject it. I now get a chemical test tube at 
& cost of 1d., and put oil into it to a depth of 13in. to 2in., 
and heat it considerably over a flame. A good oil gets 
thin and mobile with the heat, but on cooling resumes its 

ormer consistency, and ie none the worse for the experi- 
ment, but a bad oil will crackle and spit as it warms in an 
alarming way—at all eventa, at first. Then on cooling it 
will often show brown lumps, and will even refuse to run 
Out of the tube when it is considerably tilted. Sach a bad 
‘Oil blocks the lubricators, and is apt to bea nuisance. I 


suppose the brown Jumps are more or less adulteration. A 
good oil will smell the same before and after this experi- 
ment, but a bad one will change its odour, and will froth 
long before it begins to boil. I have given up taking the 
specific gravity, but I have had good oil at a gravity of 
897 and bad oil at 878. I also have a special bearing 
which I know is apt to be troublesome, and I put the sample 
of oil on this, noting how many drops a minute are required 
to keep it cool, and I find, this a very excellent means of 
com parison. 

For an oil to lubricate machine bearings I employ exactly 
the same tests and ignore the specific gravities, but I have 
never known any of them turn brown and lumpy by heat- 
iog. Their chief fault seems to be loss of consistency by 
rubbing between finger and thumb, and another thing to 
look out for is a hard watery feeling. Oils with these 
defects are useless on heavy fast-running machine bearings. 
The best test, by far, is to put them into a sight-feed 
lubricator and try them on the special bearing above 
mentioned, and to note the number of drops used per 
minute to keep the bearing cool. These oils are generally 
of a brown or yellow colour, and are apt to be adulterated 
with paraffin oil to make them thin and cheap, but this 
“oil” is useless on bearings as a lubricant, and it may be 
detected by its peculiar blue tinge known as its bloom, 
which can be easisy seen when the sample is pus into 
the test tube. These oils are also apt to contain 
vegetable oil, which may be considered a disadvantage, 
because then they are gummy, and make the bearings, etc, 
aticky and dirty. Gumminess may be detected by letting 
the oil flow very slowly down a slightly inclined plane of 
glass or bright metal in a warm atmosphere, or it may be 
allowed to siphon over its containing vessel by means of a 
single strand of worsted, which will become sticky in a day 
or ao if much gumminess is present. 

The only other test necessary is to put a bright piece of 
steel into the sample of oil and leave it there. If the oil 
is acid, the steel will rust in a few days, and, of course, the 
oil which rusts the steel will also rust the bearings of the 
journals, piston rods, cylinders, etc., but it would have to 
be a very bad sample of mineral oil to behave in this way. As 
mineral oilahavenow almost entirely superseded vegetableand 
animal oils for lubricating heavy machinery, and are cheaper 
and better, nothing further than that already said above 
need be mentioned about them. These oils turn rancid 
and gummy, and should then be refused, because they are 
acid when rancid, and are dirty and unsatisfactory when 
gummy. 

Any reader wishing to pursue the subject farther will 
find interesting ir formation in the Questions and Answers” 
columns of the Electrical Engineer for Feb. 28, 1902.— 
F. G. A. 

Answer to No. 764 (awarded 7s. 6d.).— Although many 
ingenious pieces of apparatus have been invented for the 
purpose of testing oils, they require some considerable 
experience to get reliable results. The majority of prac- 
tical engineers either rely on a cursory examination, or, if 
instruments are employed, they are for the most part of a 
very simple character. To explain what is meant by a 
cursory examination, the writer often tastes a sample of oil, 
by which a fair guese as to its composition and acidity can 
be obtained. To get an approximate idea as to its body,” 
take a pinch between finger and thumb and rub together. 
After a short time oil that is deficient in body will not only 
lose a great part of its greasy feeling, but may even give a 
rasping sensation. In order to perform a more satisfactory 
series of tests, the following are suggested : 

Specific Gravity.—Thia very useful test may be taken by 
pouring some of the oil in a test tube and using a hydro- 
meter. The hydrometer for the purpose should read from 
‘7 to 1. For very thick oils a specific gravity bottle is 
sometimes employed. The specific gravity bottle has a 
glass stopper, through which is a very fine hole ; the bottle 
when filled with distilled water and then carefally wiped 
weighs a known amount. By filling with any other liquid 
and weighing, we are therefore enabled to obtain the specific 
gravity of that liquid. A suitable cylinder oil should have 
a specific gravity of about 895, while castor oil is about 
966. Specific gravities of oils are usually taken at 
15deg. C. _ 


ET 


Viscosity —This is sometimes of very great importance. 
For instance, many otherwise good lubricating oils are so 
thick that when used on bearings having rotating ring 
oilers they prevent the rings from turning, thus putting a 
stop to the flow of oil. A good piece of apparatus with 
which to obtaia the relative viscosity of oils ie a glass tube 
haviog a small hole at the bottom. The oil drops through 
this hole, and the time is noted duriag which the surface 
of the oil in the tube falls through a certain distance. 
Another and quicker method is to place some oil in a teat 
tube, and in this place a smaller tube loaded at the bottom. 
The time taken by the small tube to fall to the bottom of 
the larger one is then noted, and from this the viscosity is 
deduced. The temperature must be carefully taken, as oils 
do not by any means change in viscosity equally with the 
same alteration in temperature. 

Acidity.— This is generally found by means of blue 
litmus paper, but some prefer to note effects when the oil 
is placed in shallow copper saucers. The latter method 
will show acidity, if present, by the formation of salts of 
copper ; it will also enable an opinion to be formed of the 
tendency of the oil to “gum.” 

Gumming.—One method is to measure the distance a 
drop of the oil will trickle down an inclined clean glass 
plate in a given time. Another is to place a small weighed 
quantity in a watch glass, and after, say, 24 hours, weigh 
again and obtain the loss by evaporation. The tackiness 
and any tendency of the oil to gum must be carefully noted. 

Flashing Point.—The temperature at which an oil gives 
off inflammable vapour is another test. A good cylinder 
oil should have a flashing point of at least 200deg. C. For 
delicate tests elaborate apparatus is necessary, but the 
following will ‘usually satisfy an engineer. Half fil a 
porcelain crucible with the oil and place over a Bunsen 
burner, place a thermometer in the oil and note the tem- 
perature when the vapour given off by the oil may be 
ignited by a match. This ie, roughly, the flashing point. 
In order to test the lubricating properties of an oil for 
journals, etc., some form of testing machine is necessary. 
Oae satisfactory contrivance has two disca which may be 
brought together as desired with an adjustable known 
pressure. By this means one is enabled to obtain the 
coefficient of friction of the oil. 

As the testing of oils is really & series of comparative 
measurements, great experience is necessary in order to 
form correct conclusions, also it must be remembered that 
an oil unsuitable for one purpose may be particularly satis- 
factory under other conditions.—M. M. 


Answer to No. 764 (awarded  5s.).—Oils used for 
lubricating purposes may be tested for acidity, viscosity, 
and solidification. 

Acidity.—A simple test for this is to take a piece of 
sheet copper and carefully clean it with fine white sand 
until & perfectly bright, clean surface is obtained. Now 
smear the oil to be tested over one-half of the surface of 
the copper. After a short time wipe off the oil with a 
clean rag, and note the difference in brightness of the two 
halves of the copper surface. In order to compare different 
oils, streaks of oil may be placed side by side on the same 
piece of copper. 

Viscosity.—A rough idea of the body of an oil may be 
got by dipping a finger in the sample and feeling, by 
rubbing finger and thamb together. The viscosity of an 
oil may be tested in the following way. Procure a circular 
vessel, as shown in Fig. 1, about Sin. diameter and Sin. or 
6in. deep, fitted with stop-cock, as shown. Suspend across 
the mouth of the vessel a point gauge having two pairs of 
pointe, « b, and a, bi. These points are directed upwards, 
as shown in the figure. The method of using it is as 
follows. The cock being closed, and the point gauge in 
position, a sufficient quantity of the oil to be tested is 
poured into the vessel to cover the point a. The cock is 
now opened, and the level of the oil falle, thus discovering 
the points a, b, ai, b, in succession. The points will show 
quite definitely when the oil has fallen to their level. The 
time, in seconde, is noted between the points b and bi. The 
points a and a, are only intended to act as warning points 
to b and b, respectively. The test should be repeated a few 
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times and the mean taken. The vessel should now be 
cleaned out with paraffin oil, and the test repeated, usi 
water as the liquid. The viscosity of the oil Bim 
with that of water will be directly proportional to the time 
taken in the two cases. Lamansky, in '"'Dingler' Poly. 
technische Zeitschrift, gives the followiog viscosities 
relative to water : 


Oil tested, (Water — 1 at 20deg. C). 
Ovlind er: 011a aca y ea chem a ed 191 
Machine oi e ene cenana — 102 
shi ro €€— 22 


The Lahmeyer Company make an apparatus for testing the 
frictional coefficient of different grades of oil at various 
temperatures. 


Solidification.—Take two polished iron plates and hy 
them together, with a little oil between. Should the oil be 
liable to solidify it will be found, after a short time, that i 
is difficult to move the iron plates against one another. I 
however, it is found that the oil easily withstands thie ta 
especially after being in stock a few weeks, it will be fai 
safe to order the oil wanted.—L. S. 


Electromagnets in the Surgery.— A writer in tk 
Scientific American describes a large electromagnet oot 
structed by him for uses which, save in respect of optical 
work, appears to be novel. It occurred to Dr. F. M. Wilen 
of the Bridgeport Hospital, Conn, that the practice o 
oculists in using magnets for extracting particles of sie 
or iron from the eyes might be greatly extended. At bi 
request the author of the article in question designed 1 
electromagnet with a core 4ft. long and in. in diameter, 
insulated with special cartridge paper. A current of 9 
amperes at 110 volts has in general been found the most su 
able. One end of the magnet is placed in proximity to the pat 
of the body affected, when, as the author naively express 
it, the presence of the piece of steel or iron vill b 
immediately felt by the patient, because of the magott! 
attraction.” Some remarkable instances of treatment by 
this method are given, amongst which may be noted a 7 
in which a piece of a hammer-head had been driven into 
the muscles of the upper arm, and another in which a pit? 
of a chisel had become embedded in the forearm. Th 
surgeons advised no operation, trusting that the pie 
would work out of themselves; but, instead of this, the 
wounds festered, so the magnet was tried. The result v 
completely successful, the pieces immediately appearing © 
the magnet. Similar success attended the extraction of + 
chip of steel that had been embedded in the palm of a man! 
hand for 14 years, another piece of steel that had been 1 
the back of the hand for seven years, and a broken semog 
needle that had caused much pain. In all these cases th 
particles appear to have made their exit through W 
channel by which they entered, and without anys 
operation. The physician has often been aided by elec? . 
therapeutics, and it looks as though maguetism is comin 
to the assistance of the surgeon. Especially in milits 
hospitals should the new method be of value, in order ? 
remove pieces of shell and steel bullets. 
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QUESTIONS AND ANSWERS. 


if thou bast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


772. Ia testing a short length of triple-concentric, lead-sbesthed cable 
with a Silvertown set battery, volts 200, no deflections were 
obtained on the galvanometer unshunted, ‘23deg with 100 shunt 
through 50,000 ohms. Oa testing the same cable with an 
Evershed ohmmetec set, the following readings were obtained: 
+ to —, 40 megohms; + to , œ; + to lead, c; - to 
~o, 5 megohms; - to lead, 5) megohms; -—.. to lead, 

5 megohms. What is the reason for the differences '—E. H. E. 


773. A quantity of lighting cable (200 volte, say) is suspected of being 
largely composed of reclaimed rabber instead of pure, Is it 
possible to decide the point, naturally without referring to the 
makers, end whet wonld be the effect on the cable were such found 
to be the case —R. R. R. 


ANSWERS. 


Question Nv, 165.—Explain some simple and effective system of 
recording on which side of a three-wire supply any new con- 
sumer must be connicted, giving details as to how any probable 
out of balance may be quickly looked up for any particular 
district. 

Answer to No. 765 (awarded 78. 6d.).—The answer to 
this question resolves itself into the best ways of balancing 
consumers one against another on a three-wire system, and 
therefore the methods by whicb the out-of-balance current 
flowing into the neutral main can be found at any time on 
any particular part of the distributing system, with a 
minimum of time and trouble. In the writer's opinion it is 
advisable to have at each feeding point a feeder pillar 
standiog above ground, with bus bars inside, off which are 
tapped the various distributors through switch fuses of the 
Bates type, the middle wires of the various distributors 
being brought on to the neutral bus bar through links. In 
this pillar, on the back of the marble pane), can be placed 
& maximum demand current indicator, or a recording 
ammeter with a plug which can be connected in series with 
any one middle wire of any distributor in place of its dis- 
connecting link, and thus the out-of-balance current will 
be registered continuously. The instrument can also ce 
connected in series with any + or — outer of any die- 
tributor, and io this way it is easy to find the amount of 
out-of-balance current on any side of any length of dis- 
tributor main, and so arrange consumers to the best 
advantage (see Fig. 1). 

There is another way of finding the out-of-balance 
current, and that is by substituting for the ordioary middle- 
wire link (and for the outer lioks if thought desirable) in 
the distributor disconnecting boxes a special link with a 
known resistance. This Jiok has at either end small holes, 
into which sre plugged a special portable direct-reading 
ammeter, so calibrated in regard to the link (which is prac- 
tically a shunt to the instrument) that it reads direct in 
amperes the current flowing through the link. The so- 
called ammeter is, of course, in reality, a milli-voltmeter, as 
it records the drop across the link at varying currents, but 
it is calibrated to read the amperes flowing upon which the 
drop depends. This inatrument can readily be used at any 


disconnecting box, and gives the out-of-balance current 
flowing at the time. I believe this idea is patented by 
Mr. Cooper, of the Reading electricity works (see Fig. 2). 
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Fic. 1.—The Recording Ammeter can be plugged Into any circuit (pos, 
neg., or neutra)) in place of a switch fuse or link. 


It is useful to keep at the station a large plan of the 
whole of the district (fixed on the wall for easy inspection), 
and have each consumer marked on same with the number 
of 8-c.p. lamps installed, those consumers on the positive 
side marked in red and those on the negative side blue. 
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It is then easy to see how many lamps are connected on 
each side of the system on any particular distributor, and 
gives an indication of the side to connect future con- 
sumers.—DUPLICATOR, 


Answer to No. 765 (awarded 7s. 6d.).—Io connecting 
consumers to a three-wire systom, it is necessary to give 
careful attention to the local balance in each street, other- 
wise there might be large local out-of-balance currente, 
causing bad regulation, when the balance recorded at the 
generating station is very good. To obtain good resulte, it 
is necessary to balance against each other those consumers 
having the same clase of business. It would be very inferior 
practice to balance hotels against shops, or churches against 
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street-lighting. To keep a check on the local balsnce, the 
writer recommends a system of diagrams, which enable 
the mains superintendent to see ata glance the probable 
local conditions in any street and the side of system to 
which any new consumer should be connected. The local 
balance diagram book is ruled as shown in Fig. 1. It has 
a page for each street and for each side of streets where 
mains run along both sides. Each page of this book has 
diagrams for different classes of consumers, as shown. It 
may be divided into as many classes as the user finds con- 
venient. The thick lines denote perfect balance in each 
class ; out of balance to the positive side is set off above, 
and to negative side below them. As all consumers are 
liable to overlap on winter evenings, a diagram showing 
the effect when all are on together is drawn at the foot of 
page for each street. 
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To keep the balance on the whole system good, another 
eet of diagrams for each class of consumers should be kept, 
with every consumer in the area of supply entered thereon, 
and one showing the effect when all consumers in the 
area are on at the same time. The object in view when 
following these diagrams is to keep the out of balance 
for each class of consumer, both locally and over the whoie 
eystem, as small as possible, and to so arrange it that when 
the loads overlap the out-of-balance currents due to different 
classes of consumers neutralise each other. The method 
of working is as follows: When a new consumer—say a 
shop—is to be connected, the mains man turns up the 
diagram for the street in which the connection is to be 
made, and looking at the diagram for shops, at once sees 
whether the out of balance is to positive or negative side. 
The new consumer is connected on the side that will 
improve the balance, and a line drawn on the chart for 
shops, showing the effect. At the same time a line is also 
drawn on the chart showing the balancing of shops over the 
whole area, and on the charts showing local out of balance, 
and total out of balance when all corsumers’ lcads overlap. 
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To put the diagrams in use for the first time, it is advis- 
able to make out lists of all the connections in each street 
for each class of consumer, and calculate the probable out 
of balance for each class. The diagrams are then started 
from these particulars, a mark being made on each chart. 
A little intelligent study of the switchboard log will show 
whether the different classes of consumers are using their 
Jamps in the same proportion to numbers installed on each 
side of system, and if this is not the case the balance can 
be altered accordingly. 


CONSUMERS’ STREET INDEX. 
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In addition to the above diagrams, a book should be 
kept recording the connections in every street, ruled after 
the manner of Fig. 2. Apparatus consuming current from 
tke outers should be shown in both positive and negative 
columns of this book.—T. R. 


Answer to No. 765 (awarded 78. 6d.).—No hard-and-fast 
rule can be laid down for equal balancing of consumers 
on a three-wire supply system, owing to the difference in 
consumption a consumer is likely to make even if the same 
class of trade be taken as an example. Your middle-wire 
ammeter is the best guide to good balancing ; by this I do 
not mean your middle-wire ammeter which is fixed on your 
station switchboard. By observing this and this alone, you 
are liable to make serious errors owing to local out of 
balance, which would not show on this meter provided the 
sum total was equal on both sides of your system; of 
course, this would be less marked were you able to plug 
your ammeter on any individual middle-wire feeder. Let 
us take, for example, an instance where you are out of 


balance to the extent of 30 amperes on + side of your 
network, and 30 amperes out of balance on your - side 
half a mile lower down. Referring to sketch A, it will be 
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seen that the feeder being on the station side of your net- 
work and your pilots as well, no indication of anything 
wrong would show at the switchboard. The actual state of 
things would be this: on the + side you would have 230 
volts and on your — side 230 volts less the drop in yout 
middle-wire distributor between the point A and B. 
Sketch B shows a more extensive application of what the 
writer means. 

It is the custom when balancing consumer; to have s 
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balancing book which gives you the side any consumer is 
connected to, which is handy for ready reference, as it is 
most essential that each street or district should be as 
The writer has found 
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nearly as possible balanced on iteelf. 
it a good plan to put three-wire services in consumers 
premisss in all districts where a big demand is made. 
These precautions do not cost mucb, as I find is little 
more expensive to put in a three than a two wire service, 
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and an advantage which far outweighs the convenience, as 
this comes in not only in the balancing of consumers, but 
in case of a fault on either outer developing consumers can 
be changed over till such times as it is convenient to locate 
the fault.— W. F. S. 


Answer to No. 765 (awarded 53.).—Obviously the best 
way, or at any rate the simplest method, of ascertaining on 
which side of a three-wire supply system it is best to 
connect up a new customer, so as to improve the balance 
in that neighbourhood, would be to refer to the log book 
ia the station on the switchboard. In this it is usual at 
stated intervals to jot down the machine currents and also 
the currents on each side of each outgoing feeder, the out- 
of-balance amperes on each feeder, the resultant out-of- 
balance current, various voltages, etc. A little judicious 
consideration of the position on the network of the new 
consumer and the out-of-balance currents on the nearest 
feeder or feeders, will indicate on which side of the system 
in that neighbourhood is the heavier load, and then 
naturally the new consumer will be connected on the 
lightly loaded side. I am well aware that such a thing has 
been known as the log to be cooked up, but still, even then, 
the attendant on the switchboard would in all probability 
bave cooked it up, making the general idea as to the load 
on each aide approximately correct. 
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. Another method which could be adopted would be to 
instal recording ammeters in the neutral wire to show the 
out-of-balance current. According to how this is connected 
up, and which side of the central zaro the curve usually 
les, will be the indication as to which side is taking the 
igger current, and then the new consumer should be put 
on the other side. Fig. 1 will explain the connection of 
this instrument, and the explanation is this. Suppose the 
positive side to be taking the bigger current, then the 
direction of the current in the middle wire will be that 
shown by the arrow. This current will cause tbe pen to 
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deflect to one side of the central zero line. If the negative 
side had been taking the greater current, the direction of 
the current in the neutral would have been opposite to that 
indicated by the arrow, and hence the deflection of the 
recorder pen would have been to the other side. 

A third method I should suggest would be to instal 
recording voltmeters in various parts of the network. 
These can be had wound differentially with two coils with 
a central zero, and if connected up correctly the pen will 
be on the zero liae when the voltage is the same on each 
side of the system. If the pen is not on the zero line, but 
one side of it, it indicates that on that side of the system 
there is a greater difference of potential between the outer 
and the neutral than on the other side. Now, by Ohm’s 
law it can be ahown that the side with the fewer lamps 
on, and therefore the greater resistance, will have the 
greater voltage across, and hence the new consumer must 
be connected on the side that has the greater voltage across 
the outer and the neutral. This matter of the voltage on 
each side of a three-wire system has been discussed several 
times lately in these columns, that I think I hardly need 
go into it once again, but refer ' Mains” to my answer to 
Qaestion No. 745 published in the Electrical Engineer for 
Jan. 6, 1905, wherein I have discussed it fully. Instead 
of the expense of permanently installing several of these 
instruments on different parts of the network, no doubt a 
portable instrument wound and connected in this manner 
could be obtained. Readings of the voltages at different 
parts of the network could be taken by a man with one of 
these instruments at times of the peak load, and these 
records could be kept for reference, and would be useful at 
such a time as wo are considering. "The readings, however, 
should be taken at points remote from the feeding points, 
so as to obtain the maximum out-of-balance effects. Read- 
ings such as the above might be taken, say, once a month, 
which I think should be quite often enough. 

With reference now to which of the above four methods 
I thiok best, I think the last is the best. The first method 
costs nothing, but only a rough idea can be obtained. The 
second method, with the neutral-wire ammeter, will also 
only give a rough idea very similar to the first. The 
recording voltmeter way is much better, and if enough of 
them are installed in different parts of the network remote 
from the feeding points a very definite conclusion can be 
arrived at. Against this, however, must be put first cost, 
and the bother of rewinding, inking, etc., of the instruments 
every day or so, and therefore I should recommend the 
adoption of the last method indicated with the portable 
“ out-of-balance " voltmeter as being the cheaper and giving 
the best reaults. 

If it be desired to come to a decision as to which side 
the consumer is to be pat on without the use of any instru- 
ments, the best way will be to refer to the large scale map 
there will probably be in the station showing the positions 
of all the mains and the consumers. If this ba kept well 
up to date, it may be possible to roughly judge which side 
is the heavier loaded in any locality, and then tbe 
consumer can be connected on the other side.—E. R. 
ALEXANDER 


Answer to No. 765 (awarded 5s.).—The careful recording 
of particulars about consumers supplied from three-wire 
systems is most necessary if satisfactory lighting is desired. 
If the system be not well balanced there will be constant 
complaints of bad lighting, and consequently the use of 


electricity will not increase rapidly in the district. Out of 
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balance may exist which never shows on the feeder 
ammeters in the station It is advisable at certain perioda 
for the switchboard attendant to take half-hourly readings 
of the feeder ammeters for a week and lay the results 
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before the mains engineer. He will be able to see in what 
district and at what time any out of balance comes on, and 
by referring to the consumer's street index will be easily 
able to locate the cause of this out of balance, and make a 
note that the next new customer in a certain class of 
business must be added to one side of network. A suggested 
sheet for taking ammeter readiogs on is shown in Fig. 1, 
and the consumers' street index kept by the mains depart- 
ment in Fig. 2. 
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The business of the consumer is a very important point 
to consider. Small workshops require the lights in the 
éarly morning, while public-houses, restaurants, and places 
of amusement late in the evening. Banks and offices only 
require light during the daytime, and shops until a certain 
hour in the evening. It would be absurd to connect a 
public-house to one side of a system and a workshop on the 
other and expect them to balance each other, supposing 
them to both require the same current. Each class of con- 
sumer should, if possible, be balanced with a consumer of 
the same class. Of course, premises requiring a large 
amount of current cause no trouble, for they are internally 
balanced, being supplied from both sides of the system. 
Any consumer requiring above 20 amperes should be 
supplied from both sides of system. It will not be so 
difficult to arrange consumers in the ma: ner described as 
appears, for a certain class of consumer is generally found 
together. In ono street there will be only private house 
lighting, while in another it will be chiefly shops, and so on. 
If the consumers’ street index consists of sheets alpha- 
betically arranged on a file they can be easily referred to, 
and in the case of much alteration in the arrangementa in 
a certain district new sheets can be prepared to take the 
place of the old and inaccurate ones.— RESEARCH. 

Question Nu, 166.—A central-station engineer of good experience and 
ability in running steem-driven stations ie appointed to take 
charge of a plant driven by three-crank da high-speed gas- 
engines, direct coupled, and fed from gas producers. What are the 
chief points he should watch in order to run with the lowest 
possible amount of coal per unit generated, together with freedom 
from breakdowns and a light maintenance bill? 

Answer to No. 766 (awarded 7s. 6d.).—Having held a 
similar position with same class of engines and gas 
producers, I mention a few things that it is important to 
watch. 

1. See that your gas producers are kept clean, that they 
are fired regularly so as to keep the burden at a uniform 
height, that the peas used are perfectly dry, and that the 
generators are not blown excessively. Your sawdust io 
purifying boxes is well if changed once a month, and also 
clean grids at top of scrubbers weekly ; this will enable 
you to make good gas, which, if so, will burn a light-blue 
colour with slight orange tip at top of flame. 

2. Now, re your engines, you will be fortunate if you 
do not at times experience trouble. This may be classed 
as (1) back-firing, (2) pre-ignition, (3) mis-firing. 

Back-firing may be caused by the charge having failed to 
ignite in the cylinder, and afterwards is exploded in the 
exhaust by the hot products of another explosion from 
another cylinder; or that the exhaust valve is not blowiog 
properly, causing part of charge to be pushed by it instead 
of being compressed, and the explosion then travels from 
cylinder to exhaust pipe. The remedy for this is attention 
to ignition to ensure gas charge being properly burnt aud 
attention to valves. 

By pre-ignition is meant that the charge is by somo 
means becoming ignited earlier than it is timed to do. 
This may be caused by the presence of carbon on top of 


piston block (a common occuirence in this class of engine). 


This becomes hot due to explosions, and, of course, fires 


charge too early sometimes. hen the charge is entering 
by way of inlet valve, and often when compression à 
taking place, you will observe the latter by putting your 
ear to cylinder and observing a whistling noise, together 
with a lurch of your engine. The remedy is a clean piston 


head. Another cause of pre-ignition, aud a very important - 


one in this class of engine, is the leakage that often take 
place under the seat of cover of inlet valve. Whe 
replacing this cover, you must be extra careful to see that 
the seat is perfectly clean, otherwise you will have con- 
siderable trouble, as this explosion takes place in mixing 
chamber, and at times it contaminates the mixture to the 
other cylinders, thereby causing a shut-down. 

Mis-firing ie often caused by failure of supply current. 
This is best obtained, if possible, from a set of accumu 
lators. Then, of course, the igniters are likely at times to 
become grounded. This will at once shut your engine 
down; also the igniter stems require to be kept well ground 
in to prevent leakage, as if this takes place the stem: 
become hot, causing them to stick. Keep pointe in good 
condition. Also, another point to be fully observed when 
running is the temperature of your engines. This is best 
at about 100deg. F., as if engine is run too cold sweating 
takes place, causing various troubles. 

With regard to obtaining best results with your charge, 
this is obtained by firing your enginea exactly at the proper 
time. This is best ascertained by means of indicator aud 
diagrams ; at the same time you may judge also the best 
mixture to use when running under load. The usual time 
of firing is between 20deg. to 50deg. in advance of crack, 
and the mixture to use is about 1 of gas to 1 5 of air; tbis 
I have found gives good results. Re all mechanical work, 
similar to steam-driven sets in repairs, etc. 

In conclusion, I may say if you pay attention to the fev 
points I have mentioned, you will be able to run your 
station well and reliable and also obtain good resulu. 
You will have a freedom from breakdowns and not a very 
large maintenance bill. As you admit your experience in 
gas-engines has been rather limited, I would advise you to 
proceed cautiously r making any alterations, and to real 
up at once any good work dealing with combustion engine 
in general.— S. H. L. 


Answer to No. 766 (awarded 5s.).—In reply to “ Silica, 
the following hints may be useful. First, with regard to 
the engines. The sparkiog plugs should be examined 


daily, and, if necessary, cleaned, as these are liable to get: 


dirty and cause miss-fires. It will also be found that 4 
certaia amount of coke dust will be blown through with 
the gas, which collects on the mixing valve, inlet valves, 
and on top of the pistons. This should be cleared away 
about once a week and the inlet valves ground in, or pre 
ignitions and back-fires will be caused. Oil in the crant 
chamber should be kept at a fixed height (the height being 
fixed by the makers) or it is liable to be sucked into the 
cylinders, where it gets carbonised and causes pre-igoition*. 
This oil will probably require filtering about once every 
three months. The settinzs of the valves should occ 
sionally be examined, as they are liable to alter, and much 
trouble bas been occasioned by one inlet valve not closing 
at the proper moment. Of course, there must be 
plentiful supply of water to keep the cyliuders cool. 

With regard to the generators, if clinker is formed, i 
should be removed daily. The best gas ia obtained when 
a level fire is kept with no holes in it, so that the stoker 
should har down about every half-hour. The fire should 
also be kept as near as possible to one fixed height. With 
these precautions the writer has obtained as low a value 3 
1 8lb. of coal per unit generated. The best proportion 
for the gas are: CO,, 6-3 per cent.; CO, 19.22 per cent: 
H, 19-24 per cent ; O, a mere trace. 

It these hints are followed out, Silica“ should obtain good 
oe m low maintenance and coal bills and few break- 

owns.—R. 


[Other replies to Question No. 766 will be given ia out 
next issue.—Eb. E. E. 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. | 


QUESTIONS. 


774, In a description of the electrification of a railway in France some 
weeks ago, rotary converters were mentioned as running com- 
pounded with the series windings opposing the shunt. Explain 
how such machines work, and give any advantages which they 
possess over ordinary compound rotaries, —G. J. R. 

ANSWERS. 

Question Nv. 766.—A central-station engineer of good experience and 
ability in running steam-driven stations is appointed to teke 
charge of & plant driven by three-crank vertical high-speed gas- 
engiues, direct coupled, and fed from gas producers. What are the 
chief pone he should watch in order to run with the lowest 
possible amount of coal per unit generated, together with freedom 
from breakdowns and a light maintenance bill? 

Answer to No. 166 (awarded 78. 6d ).—It may be assumed 
that the plant in charge of the engineer is modera, and that 
the question refers simply to actual running charges apart 
from any alterations or additions to the existing plant. Con- 
sidering first the engines, the first point requiring particular 
attention is the relative volumes of gas and air. If too 
much air is supplied, the gas drawn in is necessarily too 
little, and the engine capacity is lowered ; if too little air, 
there is an excess of gas, and thus a surplus unconsumed 
each cycle, and a consequent loss of economy. It is there- 
fore incumbent that the air supply be so adjusted that the 
proper proportions of gas and air are mixed in the 
chambers, and if the gas varies in quality, the proportion 
of air must alao be varied. 

Compression and the clearance between cylinder head 
and piston is the next important point, and the higher the 
compression, and consequently the smaller the clearance, 
the more economie is the engine. The most economie 
compression consistent with safety from spontaneous com- 
bustion being arrived at by careful testing, the engineer 
must see that his clearance is maintained unaltered. 

Premature ignition must be avoided, and the igniter 
must be watched. If electric, a reversal of current periodi- 
cally reduces the wear on the terminals, and of course, if 
possible, spare breakers should be installed. The ignition 
time must be kept correct and constant at the point just 
when the piston is about to begin its stroke after com- 
pression. The exhaust valves must be adjusted to clear 
the cylinder and close promptly. Naturally, the wear on 
the main bearings is great and the alignment of the engine 
and machine bearings should b3 periodically tested and 
adjusted. The water supply must be carefully watched 
and an adequate amount allo «ed, the cylinder jackets must 
be efficient. To advise a competent engineer that periodic 
indication of the engines and analyses of the gas are neces- 
sary i8 superfluous. 

The producer plant requires more care than is generally 
given it—the method of stoking, cleaning out of ashes, and 
blast being matters of paramount importance. The coal 
costs depend primarily on the quality and cost of the coal. 
A free-burning rough slack of only slight caking qualities— 
not a coking coal—is to be sought, one with 5 per cent. of 


hydrogen to 60 or 70 per cent. carbon would be good. Ash 
and moisture to 25 per cent.—if the coal be cheap—is not 
detrimental, for good gas can be obtained from such a coal. 
The gas should be clean as delivered to the engines, and 
care must be taken in such cleaning. Tar must not be 
delivered to the engines, and the gas.should be carefully 
washed and filtered. Washing must not be done until the 
gas be cooled—this is done partly by a regenerator and. 
finally in a cooler; coolers and filters must be kept 
clean. By-products may be worth recovery, and the 
residues are ofttimes readily saleable. Works costs from 
three gas-power stations averaging 446,000 units each per 
annum, and from six steam-power plants averaging 350,000 
units, are given below, and it will be seen that while coal 
and maintenance are nearly equal in the two systems, oil, 
etc. and wages are higher for gas than steam. Theoreti- 
cally, coal and wages should be lower for gas than steam, 
and an up-to-date plant will probably give a reversal of the 
figures given. 


Coal. Oil, etc. Wages. Repairs. 
G 620. — '18 sase 46 22 
Stem rie '59d. is “OT. xs y^: e 2⁴ 
—8. E. T. 


Answer to No. 766 (awarded 5s.).—1It is but a few years 
ago since engineers, as a rule, only considered the gas- 
engine as a makeshift for the more familiar and better 
understood steam-engine; at present, however, the gas- 
engine is better appreciated. Electrical plants are now 
run satisfactorily by means of gas-engines, although 
undoubtedly more care and attention is necessary than 
when steam-engines are employed. The writer, when first 
placed in charge of a gas- driven plant, felt very diffident as 
to the behaviour of the engines, but careful study of their 
idiosyncrasies changed that diffidence into confidence. 
Perhaps the recounting of a few of the difficulties that 
cropped up may be of service to the queriet. Without 
exaggeration, I can say that at least three-fourths of theso 
troubles were caused by faulty ignition. Having had 
experience with both hot tube and electric ignition, the 
latter method has proved the most reliable. Taking the 
hot tube first, in the case of miss-fires it will often 
be found on examination that the tube is insufficiently 
heated. The Bunsen burner should be turned up or 
down as may be required—the flame must be at just the 
right height in order to secure the maximum heating 
effect. Another cause of a poor heat is when the tube ie 
not equally surrounded with the flame; this can easily be 
remedied. Ignition tubes are generally placed inside an 
iron case, the iron case being lined with asbestos millboard. 
This asbestos liner must be in good condition or it will be 
found difficult, if not impossible, to keep the ignition tube 
at the proper heat. The asbestos must be cut to fit, well 
soaked in water, and placed while wet inside the iron case ; 
when dry it will be found to keep in ita position perfectly. 
The care spent over fitting a new asbestos liner will be 
well repaid. When metal ignition tubes are employed, at 
the elightest sign of fracture a new tube should be fitted or 
the result may be a stop when under load. If porcelain 
tubes are fitted, the spare tube must always be kept in good 
condition. With electric ignition by batteries and induction 
coil all the parts must bekept inthorough order, and sparking 
points frequently cleaned. Ifa magneto is used, see that con- 
tact at sparking pin is good, and that the circuit is broken 
at the proper time, giving a good spark. With both these 
forme of electric ignition every care should be taken that. 
the insulated wire is in good eondition. A point that 
requires more care with gas than with eteam engines, is. 
the lubrication of the cylinders; a good mineral oil, and 
plenty of it, should be used. ils that give an appreciable 
deposit should be discarded. Use fresh oil for the cylinders, 
afterwards filtering for use at bearings, etc., where the 
lubrication is not such an important matter as is the case 
with the cylinder. Such an arrangement will enable the 
engine attendant to use plenty of oil without making it 
come abnormally expensive. With some plants, the 
circulation of water round the cylinder is not all 
that might be desired; this must be watched, and 
the pipes kept free from any obstruction. Gas-engines 
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do not generally stand an overload so well as steam- 
engines; it is, therefore, good policy not to exceed the limit 
oftener. than possible. It will be found better practice to 
run four units at three-quarter load than three units at full 
load. There will be little more difficulty in running 
machines in parallel than if steam-engines were employed, 
but, of course, more flywheel power is necessary. Gas- 
engines are sometimes a cause of annoyance by reason of 
the explosions, but good silencers will reduce this to a 
minimum. When using town gas precaution must be taken 
to ensure a good supply; pressure gauges may readily be 
fitted on each engine. With producer gas the case is more 
in the hands of the engineer himself, and, given suitable 
fuel, ordinary care should leave little fear of a “shut 
down.“ 

With regard to the station cost per unit, gas-engines 
have several advantages over steam - engines. The 
stand-by charges are lower, and they show a greater 
thermal efficiency than steam-engines. Gas-engines, how- 
ever, unless carefully looked after, are likely to run up a 
heavy repaira bill, but this again is a point where the 
ability, or inability, of the engineer-in-charge will assert 
itself. Generally, the writer is strongly of opinion that 
where the performance of gas-engines is unsatisfactory, 
much is to be attributed to the want of skill of those in 
command. These engines demand greater and more skilful 
attention than steam-engines, but if that is accorded them, 
they will do, and do well, all that may reasonably be 
expected —M. M. 


Question No. 767.—An isolated three-wire network is fed from a sub- 
station by means of 100-kw. continuous-current transformers trans- 
forming from 2,500 to 440 volts. Two transformers aro ranning 
at nearly full load, supplying the load and charging a battery at 
its normal rate—viz., 120 amperes a side—by means of a balancer 
booster fitted with shunt and series windings on the balancer 
fields, The motor and generator windings of the transformers 
are superposed, the high-tension winding being on the cutside. 

ese machines are self-exciting, shunt wound, there being 
also a high tension series field for starting up, which is 
cut out automatically when the low-tension field is sufficiently 
strong. All machines and the battery are fused at about 200 per 
cent, overload. Under these conditions, if one of the trans- 
former armatures breaks down from high tension to low tension. 
what will be the effect inside and outside the sub-station, and 
what approximately will be the extent of the damage ? 


Answer to No. 767 (awarded 10s ).—The conditions given 
may be represented diagrammatically as in Fig. 1. It may 
be assumed that the middle wire of the three-wire network 
is permanently earthed, and then three principal cases can 
be distinguished. 
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1. Should the fault in the transformer armature simply 
connect the high-tension and low-tension windings without 
putting them to earth, and should the high-tension supply 
mains both be thoroughly insulated from earth, no damage 
whatever need result, although the + and — low-tension 


2,500 


outers would be subjected to a strain of ao 1,250volts 


to earth (assuming that both high-tension supply maina 
have equal insulation resistances to earth) in place of their 
normal voltage of 220 to earth. 

2. If the fault not only connects the high-tension and 
low-tension transformer windings, but also, as would most 
probably be the case, connects both of them to the armature 
core and so to earth, an intermittent short-circuit would 
occur, first on one side and then on the other side of 
the low-tension three-wire network, Every time the fault 


came under a low-tension + brush on the transformer 
the full 440 volts would occur between the middle 
wire and the negative outer, and at the same time the+ 
outer and the middle wire would be short-circuited together, 
so that the + half of the battery would pass an excessive 
current to earth through the fault (see dotted lines in 
Fig. 1) In this way all the lamps on the negative side, 
and aleo the negative battery and balancer, would be sub- 
jected to 440 volts in place of 220 volts, and the + battery 
fuse and the+fuse on the low-tension side of the faulty 
transformer, as well as the balancer fuses, would be sub- 
jected to enormous currents. These effects would only 
occur intermittently, however, for when the fault arrived 
ata point midway between + and — low-tension brushes 
the normal state would agaia be reached, and, finally. when 
the fault reached the — low-tension brush the full 440 volts 
would occur across the + side of the network, whilst the 
negative outer and the middle wire would be short- 
circuited. This periodic action would repeat itself every 
time the fault passed from a brush of one sign to one of 
the opposite sign. In spite of the rapidly fluctuating 
natare of this voltage rise and overload, they would very 
soon lead to the burning out of all the lamps on the system, 
and the blowing of one or more of the fuses on the battery, 
balancers, and the low-tension side of the faulty transformer. 
So far the occurrences are only those which would occur on 
any ordinary low-tension three-wire supply if one of the 
main generators developed a fault to earth. 

3. If, however, one of the high-tension supply mains 
(say the negative) is more or less earthed, and the trans- 
former armature fault puts both high-tension and low- 
tension windings to earth as in (2), every time the armature 
fault reaches a + brush of the high-tension side of the 
faulty transformer, the high-teneion mains will be more or 
less short-circuited (according to the quality of the earth: 
on the negative and at the fault), and the high-tension fuses 
would very soon blow, though possibly not before the 
excessive current passing through the faulty high-tension 
winding had caused a flash over from + to — brush, and 
damaged the commutator and brush gear of that machioe 
more or less. The excessive current passing through the 
earth on the armature would be sure to necessitate partial 
or complete rewinding of the armature. So long as the 
high-tension fuses did not blow, the occurrences described in 
(2) would also take place on the low-tension-side. 

In the rather unlikely event of the earthing of the high- 
tension and low-tension windings at the fault being 
imperfect, more or less of the full 2,500 volts would occur 
between the + low-tension outer and earth each time the 
fault reached a high-tension + brush, and this would 
probably cause serious damage to the insulation of the low- 
tension mains, and of the positive balancer and positive 
booster before the bigh-tension fuse had time to blow.—\. 


Answer to No. 767 (awarded 78. 6d.).—Fig. 1 is 8 
diagram showing the general arrangement of the connec 
tions on the high and low tension circuits, showing one 
complete traneformer circuit, with balancer booster, etc. 
Under ordinary working conditions a current of about 
40 amperes will flow along the high-tension cables, and one 
of 250 amperes along the low-tension of each transformer. 
In the event of a transformer armature breaking down 
from high tension to low tension, this means that the bigh- 
tension current has now a circuit of very low resistance to 
flow in. Consequently we have a very big rush of current 
taking place caused by this fault. Now, in the case of 3 
fault occurring on a high-tension transformer circuit, it 18 
necessary that the switch controlling that circuit should 
open automatically. Since the machines are set to 200 per 
cent. overload, this means that the switch will be carrying 
over three times its working current, and we shall have tbe 
contacts very badly burnt and require renewing. As regards 
the pressure on this high.tension transformer circuit it 
will not require to be considered, as since the transformer 
is running the switch will open the circuit, the pressure 
across the contacts being the difference between the high- 
tension 'bus bars and the back E.M.F. of the transformer. 
If the high-tension generators are working at nearly fol 
load, we may have the extra high-tension current produced, 
causing the maximum cut-outs on the mashines to act, 
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thus cutting out the machine from full load to no load, 
and probably breaking down the armature owing to the 
high pressure developed, as well as doing damage to the 
‘switch and brush gear. These dangers can to a great 
extent be overcome by using switchgear of the Ferranti 
type (Fig. 2), where instead of the circuit being broken on 
the switch, it is broken by the copper contact, C, on the 


horns, the arc travelling upwards and gradually dying 


away. 
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Turning to the sub-station, we find that the brushes and 
commutator on the high-tension transformer are very badly 
burnt owing to the excessive current (and tho armature 
will require stripping and repairing), and that the pressure 
on the low-tension armature being practically six times the 
original (since the high-tension is now connected to low- 
tension),this without the heavy current may be sufficient to 
completely break down the insulation and earth it. Thie 
may probably be prevented by the maximum cut-out on 
the “ long-range switch” picking up and breaking the 
circuit, and when this occurs it generally means that new 


SWITCH AS 
AT E. (F iG. l.) 


jaws, etc., are required on the switch ; meanwhile we have 
the supply either cut off on the low-tension side (if the 
other transformer has cut out) or we have the pressure con- 
siderably dropped owing to the overloading of the other 
transformer, and the battery will discharge heavily through 
the boosters, and probably damage the plates or melt the 
connecting wires off. A lot depends upon the arrangement 
of the circuit breakers, as by these being properly set a 
lot of damage may be prevented, as the writer has known of 
cases where damage has been done which would not have 
occurred on later types of switchgear.—L. H. 


Answer to No. 767 (awarded 78. 6d ).—To enable us to 
understand fully what is likely to happen under the 
circumstances mentioned, let us examine the sketch below. 
M, and M, are the high-tension commutators and series 
windings. The series windings sre used in starting-up the 
transformer from the high-tension side, and when D, and 
D,, the generators for the low-tension network, have started 
generating. they are self-excitipg, and supply the shunt 
current which passes through a solenoid, automatically 
short-circuiting the high-tension series windings. The 
compound balancers, B, and B,, besides balancing the net- 
work drive the two battery boosters, B, and B,, which are 
3 circuit at the time, charging the two halves of the 

attery. 

Suppose that the high-tension breaks down to the low- 
tension winding on No. 1 machine. The high-tension fuses 
of No. 1 machine would blow. They might blow before 
any further damage was done to the armature, but the 
chances are that the arc formed would earth the low- 
tension windings to the armature core. In the first case 
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No. 1 machine would probably simply run as a motor from 
the low-tension mains in tho same direction as before. If, 
however, the low-tension windings were earthed, No. 2 
machine and the battery combined would try at sll events 
to blow the fuses of No. 1 machine on the low-tension side. 
We see that No. 1 machine would now either be running 
as a motor from low-tension side and giving no trouble, or 
all its fuses blown, making it completely dead. If the 
latter, the armature would bo a complete wreck, owing 
to the large current that would flow before the large fuses 
would blow. 

The two battery boosters, B, and B,, are, or should Le, 
fitted with automatic switches, S, and S., so that in case 
of an accident of any kind calling upon the batteries to 
discharge, the switch would automatically switch the 
booster off and drop into the bottom contacts, putting 
the battery straight on the line. If there is no device 
of this kind, the current will be flowing in the reverse 
direction through the battery booster armature, and as the 
shunt winding will remain the same, the booster will tend 
to run as motor in reverse direction, whilst the balancers 
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are striving to run in the ordinary direction, with bad 
results for the battery booster. Besides this, the battery 
discharge may be so heavy as to seriously heat up the 
booster armature, which is only designed for a definite 
charging current. The result of the accident would be 
that No. 2 machine would be doing all the load, which 
would only consist of the outside load, as the battery would 
no longer be on charge, as the booster armature would 
probably be cut out when the accident happened, leaving 
the battery straight across the bars ready to help No. 2 
machine if the line volts fall low enough.— RESEARCH. 


Answer to No. 767 (awarded 5s.).—There is but very 
little chance of any damage being done by the high tension 
breaking down to the low, for it is practically impossible 
for the high pressure to find its way to the low-tension 
mains—that is to say, the P.D. between the low-pressure 
mains will always be dependent on e a A 
whether the two windings are in contact or not —where N 
is the flux passing through the armature, n the speed in 
revolutions per second, and Z the number of armature 
conductors in series on the thick wire winding. Imagine 
one of the high-tension conductors in contact with one of 
the low, then the whole of the low-tension winding will be 
raised to the potential of this particular conductor, and the 
high P.D. will exist, not between the two low-tension mains, 
but between the high and low. Suppose that two of the 
high-tenaion conductors break down to the low in different 
parts of the armature—a condition that is not at all likely 
to occur—then it is fairly clear that the high pressure will 
urge à current round the thick wire winding which will 
either blow the fuse or burn out the armature, but the pres- 
sure on the low-tension side cannot be raised to a dangerous 
value on account of the low-resistance circuit formed by 
the thick wire winding. The whole arrangement appears 
to be good, and there is no cause for anxiety with regard 
to the high tension breaking down to the low, but it is, of 
course, advisable to take frequent insulation teste, for the 
blowing of high-tension fuses and machines burning out 
are not things that are desired in connection with an 
electric lighting supply. Also, it should be remembered 
that if a conductor on the high tension comes in contact 
with one on the low, the consumer’s fittings will have a 
high P.D. between the high-tension mains, and should there 
happen to be an earth on the high-tension side, anyone 
handling the fittings is likely to receive a 2,500-volt shock. 
A voltmeter or a batch of lamps connected between earth 
and the low-:ension side would indicate when such a 
condition existe.—E, AUSTEN. 


Answer to No. 767 (awarded 58).— Very little data in 
connection with the type of switchgear used is given in 
this question, and therefore only an approximate idea can 
be given as to the extent of the damage done by the 
breaking down of high-tension to low-tension windings. 
We will however, assume that maximum cut-outs are 
fitted on the high-tension switches, and long-range switches 
at the sub-station fitted with maximum and reverse current 
cut-outs on the low tension. The chances of a high-tension 
continuous-current transformer (with superposed windings) 
breaking down to low tension are very small, since so much 
attention is paid to the insulation between the two wind- 
ings. I have, however, known one case where this happened, 
and the result was that the fact of breaking down had burnt 
the insulation of the low-tension winding, due to the 
shorting of the adjacent conductors, to such an extent that 
the low-tension winding broke down to earth. A case of 
this kind necessitates the rewinding of the armature, unless 
the fault be at the end of the core, and then may, perhaps, 
be rectified by splicing, but in any case the steel bands 
would have to be taken off the armature. 

The most frequent trouble with transformers of this 
system is the low.tension winding shorting or breaking 
down to earth. One of the worst troubles in connection 
with the running of these transformers is the sparking and 
commutation troubles. Now, if only two machines are 
feeding an isolated network on full load, and one breaks 
down, it is almost a certainty the other one will suffer when 
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it is called upon to do 100 per cent. overload, and probably 
do considerable damage to the brush gear, and in som 
cases have been the cause of breaking other machines dom 
to the earth. This, however, can be greatly eliminated by 
having automatic devices on the switchgear. Fases are wi 
to be recommended for any work when this system obtain, 
as they are the means of fires in many cases, although s: 
the time of the breakdown the balance booster would b - 
charging; the latter is no doubt fitted to operate in such 1 
case, and the battery would take the load from the network 
The battery would not, however, last long, and unless som 
means obtain to connect up to another network, the soon 
more plant was got up the better.—G. S. 


Question No. 768.—It is required to establish telephonic intere 
munication between eight huts on the banks ot a canal. Th 
huts are a half-mile apart. It is desirable to use as few wire u 
possible, any reasonable system of signalling being permissible 
Can this be accomplished with two or three wires, nine being 
entirely ont of the question ? 

Answer to No. 768 (awarded 5s.).—I notice that J. H 
asks in this question whether certain telephonic results ca 
be attained by the use of two or three wires, at the unt 
time qualifying this question by stating that it is desirable 
to use as few wires as possible. I may therefore state at 
once that all he requires can be attained by the use of on 
wire only, and in view of the above qualification, I shal 
not enter into the desirability of employing more than ow 
wire. I have had the same number of telephones ths 
“J. H.“ requires—viz., eight—working most suocessfally 
in this way for the last five years. They are used on a 
electric power distribution system for which I am responsible 
Some of them are in a mine, whilst the others are scattered 
about, the distance between tho two farthest apart from 
each other being about 24 miles, though there is no remo 
why this distance should not be much greater. It will be 
seen, therefore, that the installation of telephones that! 
allude to is of nearly the same typo as that required by 
“J. H.,“ and is used for the same sort of purpose. 

The telephones should be of the magneto type, aod 
should all be joined up in series by a single wire, and only 
the instruments at each end of the line must be 
Each station must have its own call signal. Thus the sigal 
for No. 1 may be a single ring; No. 3, three rings; No.5, 
five rings; No. 6, two long, two short; No. 7, two long, thre 
short; No. 8, eight rings. This may appear complicated o 
paper, bat in practice it is found to work well, and anybody 
concerned soon gets to know all the signals. If one station 
is more important than the others, it will probably be 
desirable to give it the simplest ring as its call. With thi 
system there can be no secrecy, of course, but probably 
this is of no practical importance in an industrial concen 
such as J. H.“ mentions. It may even prove an advantag 
at times, as it is always open for anyone interested to fod 
out what is going on, and so keep himself up to dsi 
without necessarily troubling other stations by calling then 
up. For instance, it often happens in the working of tt 
power plaut mentioned above that the engineer is at on 
or other of the telephone stations and hears anotbt 
station being called up. If he is interested, he œ 
take the receiver off his telephone without in any mj 
interrupting the other stations, and listen to what is going 
on. Sometimes he may replace the receiver withot 
remark, or at other times he may break into the convers 
tion with advantage. Again, A may be talking to B 
it may be desirable to obtain certain information from ( 
before A finishes his conversation with B. C is called vj 
therefore, and then A and B hear simultaneously what tt 
has to say, and the conversation can be carried on betwee? 
all three, thereby saving time and trouble. 

I may add that on the system I have described abort 
there are two branches, of half mile and 14 miles respé 
tively (with three telephones connected up), which are no: 
permanently in circuit, but they can be put through 
when required. If “J. H.“ has any difficulty in carryix 
out the above suggestion, and will communicate with ma | 
shall be willing to assist him, if possible—T. P. O. Yale 


[Other replies to Question No. 768 will be given in od 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


(JUESTIONS. 


775. A leading stoker in a certain central station is suspected of 
inefficieucy. How on I tell whether he is getting the full duty 
out of his working boile:s before putting in another on a rising 
load ?—W. E. O. 

ANSWERS. 

est ion No. 768.— It is required to establish telephonic intercom- 
munication between eight huts on the banks of a canal. The 
huts are a half-mile apart. It is desirable to use as few wires as 
possible, any reasonable system of signalling being permissible. 
Can this be accomplished with two or three wires, nine being 
entirely out of the question ? 

Answer to No. 768 (awarded 78. 6d.).—The number of 
ways which these huts could be telephonically connected 
together by two or three wires are many, but of these we 
will only attempt two. We will assume that outside line 
construction is very expensive, and that as satisfactory 
signalling and metallic circuit speaking can be obtained by 
the use of only two wires, we will assume that it id decided 
only to use the one pair. 

Method No 1.—This system will no doubt give the most 
satisfactory signalling with far simpler apparatus, of a type 
which is much less liable to get out of order than any 
other. Fig. 1 shows a complete wiriog diagram of this 
system — ordinary simple telephone circuit, including 
transmitter, receiver, switch hook ; induction coil and two 
dry cells complete the listening and speaking circuit. 
The signalling circuit only comprises one small type of 
hand generator, with a single-lioe plug and two single-line 
jacks for calling and a 1,000-ohm magneto bell for receiv- 
ing the signals. The plug and jacks in each station can 
easily be replaced by a one-lever two-position switch, if that 
is preferred. The circuit almost explains itself the method 
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system can be.highly recommended, and will not give the 


slightest trouble after having been properly installed. Of 
course, the usual precautions must be taken against 
lightning and foreign currents, but that does not enter 
with the circuit in any way. The resistance between the 
lines, as can easily be seen, is 500 ohms, and as all of this 
is composed of wire wound round iron the retardation 
effect is very high, and absolutely clear speaking will 
result. 


Fic, 2. 


Method No. 2 —The only real objection that can be 
raised to method No. 1 is that four bella are rung at the 
same time instead of any particular one, and although in 
practice this is not found to have any serious objections, 
still, a system in which bus one bell is rung at once is 
certainly superior, and we will now attempt to explain & 
method of connectiag up the telephones so that this result 
is arrived at. Fig. 2 shows the connections of nine separate 
stations connected up on one pair of liner, and the following 
explanation will show how the circuit works. The same speak- 
ing and listening sets are used as in method No. 1, but the 
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of calling being to insert the plug in either jack according 
to which station is needed, and then giving the hand gene- 
rator one, two, three, or four separate turns—that is, No. 1 
station can be signalled by turning the hand generator at 
any other station once with the plug in the right-hand 
jack; No. 2, by giving two turns; No. 3, by giving three 
turns; and No. 4, by giving four turns; each turn 
causing the distinct signal on the bell. In the same 
way, stations 5, 6, 7, and 8 can be called by insert- 
ing the plug in the left-hand jack and ringing the 
requieite number of times. Of course, before anyone 
should attempt to ring on a line of this description, 
they must of necessity take the receiver off the hook and 
listen to ascertain whether anyone else is using the line, 
and if they are they must wait until it is clear. This 
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signalling circuit consists of direct-current bells and dry or wet 
batteries in the place of hand generators. A battery tapped, 
connected up at the two euds and at two intermediate 
points 80 as to give three separate voltages, must be installed 
at each station, and along with this the complete output 
comprises one four-point single-lever switch and four single- 
line plugs, and two single-line jacks must be used for calling. 
The apparatus for receiving the signals consists of direct- 
current bells arranged as follows : 

Station No. 1.—A 1,000-ohm direct-current trembling 
bell adjusted to work with not less than 24 volte. 

Station No. 2 A direct-current trembling bell which 
will not work with less than 12 voltsin series with a cut-off 
relay. This relay is an ordinary direct-current bell without 
gong or hammer connected up so as to cut off the current 
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from the bell immediately it operates, and adjusted to work 
with anything over 20 volta. 

Station No. S. -A direct-current trembling bell which 
will work with six volts in series with a similar cut-off 
relay to that mentioned in station No. 2, which will work 
with anything over 10 volts. 

Station No. 4 is equipped similar to station No. 1, except 
that the bell is polarised and adjusted so that it will work 
with the same current as the bell in No. 1, but only when 
the operating current flows in one direction. 

Stations Nos. 5 and 6 are similar to Nos. 2 and 3 respec- 
tively, except that tbe belle are polarised. 

Stations Nos 7, &, and 9 are exactly similar to Nos. 4, 5, 
and 6 respectively, except that the bells are polarised to 
work in the opposite direction. 

The method of operation is as follows: To ring stations 
Nos. 1, 2, 3, battery must be put direct across the line 
without earthing it and three voltages used respectively. 
Stations 4, 5, 6 are signalled in a similar manner by using 
three different voltages, but this time one side of the battery 
is earthed and the other side is put across the left-hand side 
line. Stations 7, 8,9 are called by earthing one side of 
the battery and putting the other side on to the right-hand 
side. In a similar manner the same precautions must be 
taken against lightning and foreign currents. Before 
signalling is attempted the line should be listened upon to 
find out whether it is in use or not. The only difference 
between this method and Fig. 1 is in the signalling circuit. 
All the bells should be wound with the same resistance, say 
1000 ohms each, the variation in the adjastment for 
working at the different pressures being obtained by 
altering the number of ampere-turns and the tension in the 
armature springs. If the bells are of the above resistance, 
the fact of putting them across the line will not in any way 
materially affect the efficiency of speech transmission. This 
system will cost far more to keep up than in the first case, 
but with good lines, good installation, there is not the 
slightest reason why it should not work satisfactorily. 

Note.—We will assume that the line used is of such a 
resistance that 8, 16, 52 volts will give satisfactory signals 
between any two stations, whether adjacent or at extreme 
ende of the line. The battery power selected may seem 
rather high, but when one considers that overhead lines are 
subjected to all kinds of weather and leakage effects, and 
possibly in some cases rather questionable joints, we think 
that the voltages chosen are not too high, but at the same 
time it is quite feasible to assume that with properly low 
resistance, insulated lines, and carefully adjusted apparatus, 
the pressures of, say, 5, 10, 20 volte, or even lower, might 
be used.—C. W. A. 

Answer to No. 768 (awarded 7s. 6d.).—Before dealing 
with the above problematical, yet most interesting, question 
from the standpoint of a solution, or of an attempt at 
solution, it may be of service if we consider it briefly from 
the point of view of the information which can be gathered 
from it. In the first instance, we are given to understand 
that the establishment of telephonic intercommunication 
between eight huts situated at equal distances apart from 
each other, and extending from extreme hut to extreme 
hut over a total length of 34 miles of the banks of a canal, 
is a desideratum. Now, although the question states 
specifically that the huts are situated on the banks of a 
canal, it does not give any information concerning the 
relative location of the huts—ze¢, as to the position which 
each hut occupies with respect to each and all of the seven 
remaining huts. Therefore it is necessary that some pre- 
assumption anent this point shall be made. 

We will here assume tbat the huts are situated alter- 
nately on the two sides of the canal, for which arrangement 
see Fig. 1, in which figure H,. H,, H,, H, repre- 
sent the eight hute, four being on one side and four on the 
other. This arrangement, until more definite information 
is forthcoming, appears, in the opinion of the writer, to be 
in perfect harmony with the conditions and requirements 
of the question, and yet is something definite as regards 
the comparative situation of the huts, which in actual 
practice is of the most vital importance. Again, there is 
not offered in the question any light respecting the peculiar 
conditions of the intercommunications— ¢., as to whether 
or not it ie required that a person in any one of the huts 


shall find it possible to communicate with another person in 
another hut, even although at that very moment connection 
may exiet between two other persons who would be in 
actual communication. It is, however, not probable that 
the former condition of working will be demanded, because 
‘then it would not, with ordinary and reasonable telephonic 
apparatus, be possible to work successfully with a maximum 
of three line wires; hence we will assume here that the 
latter is the only possible contingency. 

As regards the actual systems of lines, instruments, and 
connections, it may here be stated that there are several 
possible solutions to the above query which do not involve 
the use of nine line wires, but only two, three, and four 
lines respectively. These systems are, however, potentially 
and intrinsically different; one system possessing advan- 
tages which are the disadvantages of the others, and ric 
versü. We will here consider the above three systems in 
the order in which they are arranged. 
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The Two-Line Wire System —This system obviously 
involves the use of only two line wires, one acting as the 
forward wire and the other as the return wire. Bat 
although it possesses distinct advantages in the direction 
of the number of line wires, it is defective in directions 
which will be hereafter referred to. And it is on account 
of these defects having such a great influence upon the 
efficiency and general workability of the sys em, that only 
under exceptional and extraordirary circumstances would 
the writer dare to adviee ite introduction. In Fig. 2 will 
be found a diagram of all the necessary connections of the 
instruments in all the eight huts to accomplish the 
establishment of telephonic intercommunication between 
any one hut and any one of the remaining seven, at one 


and the same time, on this system. On the introduction 
of such a system the chief difficulties which have to be 
contended with are those of the eimnltaneous ringing of 
the bells of all the instruments, though this may be 
partially advantageous, and the simultaneous working of 
all those bells which do not belong to the two instruments 
in communication during the time of that communication. 
For reference to Fig 2, the following index of parte may 
be of service : B is the battery, of about 10 or 12 volts 
pressure; R is the receiver; T is the microphone trans- 
mitter; 1 C is the induction coil; P, is the primary of the 
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induction coil; S, is the secondary of the induction coil; 
K is the key for ringing up other stations; D is the bell ; 
SA is the switeh arm or hook upon which the receiver 
hangs when not in use; S isthe spring to pull S A down to 
the under-contact studs, when R is lifted off the switch 
hook; Z R is the terminal connection to the zinc of the 


battery and to the return wire of the system; C is the. 


terminal connection to the end carbon of the battery; M C 
is the terminal connection to the middle carbon of the 
battery ; L is the terminal connection to the line wire of 
the system; P, is a two-way plug switch (enlarged in 
Fig. 3), which is introduced into all the eight instruments. 

A few words concerning the above-mentioned two-way 
plug switch will, probably, not be out of place here. From 
a consideration of Fig. 2 it will be observed that if the 
plug switch had been omitted in every instrument, it would 
be possible to ring all the bells of six instrumenta at once, 
and yet, at the same time, to speak only with another 
instrument distinctly and efficiently, the bell of which 
instrument would, consequent upon the falling of the switch 
arm, S À, be cut out of action. Now, this unnecessary bell 
ringing is disadvantageous for two prime reasons—the first, 
because the batteries will not last so long, having to perform 
more work, as would otherwise be the case ; and the second, 
because the bell-ringing would develop into a nuisance, and 
prevent any ordinary conversation being carried in the 
affected huts. If, however, two-way plug switches are 
inserted ia all the instruments, these disadvantages are 
palliated, if not entirely removed. When the instrument is 
not in use the plug is inserted in the a position, so that 
that instrument is connected to the line and return, and 
that no instruments are cut out of circuit. When one 
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instrument is engaged with another instrument, the plug 
of each instrument which is then non-communicatiny is 
moved from the d position to the b position in order to 
prevent the continual bell-ringing nuisance. This, too, 
constitutes a disadvantage, because it can hardly be 
expected that under the circumetances the use of the 
instrumenta will admit of such elaborate manipulation. 

The modus operandi is now as follows: Suppose that the 
instrument on the extreme left of Fig. 2 requires com- 
munication with the fourth instrument from the extreme 
left. Then the key, K, of the instrument on the extreme 
left ia depressed, with the result that all the bells are set 
in action. To indicate which instrament it is required to 
speak with, a certain number of rings should be given in 
quick succession according to some prearranged code of 


signalling. In this case four rings should be sufficient to 


indicate that it is the fourth instrument which is required. 
Upon the receipt of the bell signal, every plug should be 
removed from the d position of the plug switch to the 
6 position, except in the case of the two engaging instru- 
mente, in order to isolate the instruments for the time being 
and to prevent the continuous bell.ringing. Conversation 
can then be carried on between the first and fourth instru- 
ments without any interference or interruption from any 
of the other instruments. If a limit of, say, a three or 
four minutes' converation be imposed, then at the end of 
the period of the limit the plugs should be reinserted in 
the a position, and when such is accomplished there is no 
Impedance to communication being obtained between any 
two instruments on the system. Speech on these two lines 
would probably be fairly satisfactory, but it will readily be 
seen that much trouble and inconvenience to persons using 
the instruments would be entailed in the insertion, removal, 
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and reinsertion of the plugs; and if the plug is not in the 
a position, the instrument would not have any line con- 
nection, and consequently would not admit of any engage- 
ment with another instrument. Hence the whole system is 
inherently defective, but it is the only system which can be 
adopted if two-line wires are to be strictly adhered to. 

The Three.Line Wire System —This system, as. will be 
shown further on, possesses decided advantages over ‘the 
two-line wire system. As its name implies, three wires 
are used in the place of two, as in the previous system, 
and it is on account of this fact that this system stands in 
possession of qualities which are absent in the other system. 
In Fig. 4 there will be found a diagram of all the necessary 
connections of two of the eight instruments, the connections 
of all the instruments being identically similar to those of 
the two represented in the figure, tbe positions of the 
instruments making no difference whatever. Iu this system 
the defect of the continuous bell-ringing and its attendant 
nuisance have been obviated and entirely removed. The 
additional wire is marked B L wire," and is so provided 
that one terminal of the bell of the instrument can be 
connected to it instead of to the receiver of the telephone 
and to the line wire. Fig. 4 is indexed in exactly the same 
way as is Fig. 2, and hence no further explanation of the 
index letters is needed. In this case there is no necessity 
for à two-way plug switch, as per Fig. 5, or any equivalent 
appliance, since the introduction of the third wire removes 
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the cause of such a necessity. An alteration will, however, 
have to be made in the internal connections of everv 
instrument. In the two-wire system, the right-hand termine! 
of the bell (see Fig. 2) is connected to the line-wire receiver 
and to the end carbon of the battery, whilst the left-hand 
terminal of the bell is connected to the upper terminal stud 
of the switch arm, SA. Now, in the three-wire system 
the first two connections—: e, the line and receiver con- 
nections—are disposed of, while the other two remain as 
in the former case. In disposing of these two connections 
another terminal, marked B L, could be well provided, as in 
the diagram. Then to this terminal the third wire is con. 
nected, as shown in Fig. 4. 

The modus operandi of this system is as follows: When it 
is required to bring any one instrument into communication 
with another, the key, K, of the former is depre s:d, with 
the consequence that «ll the bells are set in action, and, 
following the arranged code of signalling, as referred to in 
the discussion of the previous system, or any other suitable 
and prearranged code, a certain signal is given to all the 
instruments. The instrument which answers to the signal 
given is connected to the communicating instrument by 
taking the receiver off the switch arm, S A, whilst the 
remaining six instruments should not — because they need 
not be touched at all. When the communication is at an 
end the receivers are replaced on the hooks, and then the 
whole system is again normal and ready for the inter- 
communication between any two telephones. As is readily 
seen, this system is a great improvement upon the previcus 
one, and the writer would strongly advise the querist to 
instal this system in preference to any two-wire system, 
even although the number of lines which are used is 
greater. | ' 
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included in our considerations because, whilst not possess- 
ing any distinct advantages or qualities over the three-wire 
system, yet, nevertheless, it is a system which is even more 
flexible than the three-wire system, though the results 
. obtained will be precisely the same in the two cases. In 
this case the bells are connected across two line wires, which 
are separate from the line wires used for the transmission 
of messages. In Fig. 5 all the necessary connections for 
two of the eight instruments are shown, the remaining six 
instruments being connected up in precisely the same 
manner as the two in the figure. 

The modus operandi of this system is exactly like that of 
the three-wire system, and hence there is no need here to 
explain it, as reference to the latter will show how to work 
and use the instruments if this system be adopted. It 
eannot be said, however, that this system is worth adopt- 
ing, because a fourth wire is run with no resulting increase 
in the efficiency and general usefulness of the system. The 
writer has been wondering whether or not an earth-return 
system could not be devised, and it has occurred to him 
that, in connection with the three-line wire system, the 
extra wire could conveniently be dispensed with, and, in 
place of such, the water in the canal could serve as a 
conducting medium, especially if there is any trace of 
metallic matter or salts in the water. In such a case the 
right-hand terminal of each bell should be connected to a 
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wire, which should be slightly weighted, and at the end of 
which there should be attached a plate or equivalent 
conductor which would provide a sufficiently large conductor 
area. Unless this is carried out, the possibility is that, at 
times depending upon conditions, the bells will refuse to 
ring, and will not even be coaxed toring. The wires are 
then placed in the water at points which are immediately 
opposite the huts. All other connections remain as in the 
three-wire system. This method of arranging the third 
conductor would render this system still more serviceable 
from the standpoint of the number of wires, it would 
facilitate erection, and there appears to be no reason why 
its working qualities should nor be, at least, equal to those 
of the three-wire system.—B. W. G. 

Answer to No. 768 (awarded 58.).— Either of the two 
usual methods of signalling—viz., battery and magneto— 
are available for this arrangement, but as there is a con- 
siderable length of open wire placed in an exposed position, 
a magneto system should be chosen in preference, although 
the cost of instruments is higher than with a battery system. 
It is less likely to get out of order, the maintenance is lese, 
whilst the strength of the signale ia constant, thus ensuring 
proper discrimination of calle. Two wires should be ran 
throughout, and will be found sufficient. Every precaution 
should he taken to keep good ineulation by tbe use of 
standard insulators and indiarubber.covered leads, a pair 
of which should be shunted from the two lines into each 
station. 
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The Four. Line Wire System.—This system has been | 


The simple method of bridging each instrument acros 
the line may be dismissed, for, although workable, the 
signals would be confusing, as the eighth station would 
require eight signals, and great distraction at the other 
stations would occur. If, however, the instrumenta are 
adapted as shown iu Figs 1 and 2, only four rings need 


pass, which is within reasonable limits. Each instrument 


should be provided with generator, with automatic 
cut-out, switch hook, and two simple Morse keys, in 
addition to the speaking circuit (which should contain 
induction coil). It will be necessary to -specify 
when ordering the instruments that the wiring should 
correspond with the sketch. This should cost very 
little, as the constructional parta are not affected. To 
describe the arrangement, it is seen that all the bells ar 
permanently shunted from the line to earth, four bell: 
being connected.to the A line and the other four to the B 
line. They should be branched alternately as shown to 
ensure an even distribution of the bell earths, and cone- 
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quently a quiet line free from inductive noises. When the 
line is not in use, only the earthed bell of each instrament 
is on the line, as the switch hook disconnects the other 
parts of the instruments. When a station desires to cl 
another, No. 3 for instance, he will depress Morse key M, 
and thus by putting earth on the B line and on his gene 
rator he is able to send an earthed ringing current along 
the A line; only four bells will be actuated, and signals op 
to four will determine the station wanted. Similari, 
stations on the B line are called by operating Mos 
key M, during the act of ringing. The cut ou 
of the generator is a cam action which remove 
spindle, S, from spring, D, allowing the latter w 
meet contact, C, during the act of turning. As Fee 
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in Fig. 2 the contact of spindle, S, and apriog D. 
normally short-circuits the generator and provides a direc 
path for the secondary circuit. This short-circuit is remo 
whilst ringing and current passes through contact, C, dire 
to line or earth according to the key depressed. lt! 
essential that all earths should be good and free fros 
unsoldered joints. All bells should have a resistence 
1,000 ohms each, whilst if it is necessary to introdu% 
exterior belle or indicators, they should be preferably pice 
ia series with the instrument bell.—F. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would ocoupy. 


We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formuls shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


776. A four-core telephone cable 44 miles long connects a sub-station to 
a generating station. The cores are twisted in pairs and used as 
two separate telephone lines, It is required to put up a pair of 
single-stroke bells, one at either end, to be worked by means of 
Morse keys in order to signal from generating station to sub- 
station, and vice versé. Osn this be done with existing cable, 
without interfering with the proper working of the telephones ? 
If so, how? If not, why not? The resistance of the line (lead 
and return) is 550 ohms. —J. 


ANSWERS. 


Question Nv. 769.— In a variable-speed motor the speed variation, say 
from 1 to 34, 18 effected by varying shunt excitation by resistance 
in circuit, Auxiliary coile are placed between shunt coils and 
are in series with armature, In other respects the machine is 
connected as a long shunt motor. The machine is sparklese 
from no load to fall load at all speeds, and at all speeds on 
reversal, with fixed brushes, the output remaining constant. 
Explain theory of sparkless commutation and influence of auxiliary 
poles on same. At certain low excitations, if the brushes were 
shifted 1mm. in the backward direction the motor ran away 
(hunted), and got up an abnormal speed in a second’s notice. 
Explain this peculiarity. 

Answer to No. 769 (awarded 108).— In tackling a question 
like this it is best to first consider what happens at the time 
of commutation in a machine, then give the theory of spark- 
less commutation, afterwards considering the case in point. 
When any one commutator segment is coming up to a 
brusb, it is carrying a current through the coil to which it 
is attached of a certain magnitude and certain direction. 
After passing under the brush there will be an equal 
current now flowing, but in the opposite direction, and 
whilst under the brush the coil is short-circuited through 
the brush. Owing to the self-induction of the coil, this 
current will not die down and then grow again in the 
opposite direction instantaneously. Hence it is necessary 
that whilst short-circuited a current shall be generated in it 
of a similar magnitude and direction as that which will be 
passing through it after leaving the brush. This ia accom- 
plished by having the coil in a field of such a strength and 
direction so as just to accomplish this. If this is not done, 
there will be a tendency to sparking. The time necessary 
for the current to die down and then grow again in the 
Opposite direction may be calculated from the following 
formula : 


C= 
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E 


In this 


= current in amperes ; 

= reversing E M.F. in volts generated by the coil in the 
weak reversing field ; 

= resistance of coil and brush contact in ohms ; 

= 271828 = base of Napierian logarithms ; 

— time in seconds ; 


C 
E 
R 
€ 
t 
L = coefficient of self-induction in benries, 
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If this equation be solved for the value of /, we get 


log RB 
te L E- GR) 
R log e 


This gives the time the current takes to grow to the 
required value, so double this time should give the required 
time for it to die down and then grow up again. At first 
sight it may appear that the value E—C R in the denomi- 
nator of the fraction in the numerator is equal to nothing, 
but this is not the case here, as if E be sufficiently large, 
and the time be prolonged, this short-circuit current will 


grow to a larger value than is required. The above is one 


theory, that the coil when commutated must be in a suffi- 
ciently strong reversing field for a sufficiently strong 
current to grow in it to the magnitude of that which wi 
be passing through it after it leaves the brush. 

Mr. Hobart in his paper read before the Institution at 
the Glasgow Engineering Congress in 1901, however, says 
that he doesn't think this idea of a reversing field has so 
much to do with sparkless commutation as reactance voltage, 
and goes on to say that he can design a machine to com- 
mutate sparklessly in a field of the wrong polarity. The 
value of this reactance voltage is given by the formula 


r=2rnLC, 


where r = reactance voltage in volts ; 
n = periodicity of the reversal; 
L- the coefficient of self-induction in henries ; 
C =the current in amperes. 


The value of » is given by ow where P=the peripheral 


speed of the commutator in inches per second, and 
T= thickness of brush in inches. The value of r should 
not exceed 2 or 3 for a well-designed machine. He 
considers a suitable value per ampere-turn per centimetre 
length of embedded portion of each turn to be 4 C. G. S. 
lines, and ‘8 C.G.S. lines per ampere-turn per centimetre 
length of the free portion of the turn to calculate the 
value of L. 

Tbe currents circulating round the windings of the 
armature create a field which is at right angles to that due 
to the field poles. This is shown in Fig. 1, where it will 
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be seen that in this particular case I have indicated the 
flux due to the armature ampere-turn makes a north pole 
at the top and a south pole at the bottom. This flux is 
superposed on that due to the field coils, and distorts it in 
the manner shown, weakening the trailing tips and 
strengthening the leading tips of the poles in the case of a 
motor. Now, the necessary reversing field is got from 
the trailing tip of the pole which a coil is leaving 
in a motor, and this being weakened by the armature 
reaction, it becomes necessary to rock the brushes 
back a little so as to get the coils in a strong 
enough field to ensure sparkless commutation. I have 
indicated the direction of the currents in the two 
halves of the armature by means of the two small circles 
on the periphery, that with the dot in the centre indicating 
that the current is coming towards the observer, and that 
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with the cross shows the current to be going from the 
observer. Now, assuming that the brushes in a motor 
have been shifted back until the plane of commutation lies 
along the chain dotted line, then considering the turns 
lying between the two parallel dotted lines, we see that in 
the top one the current is flowing from us, and in the 
bottom ones to us. Hence we bave so many ampere-turns 
generating a flux which is directly opposing the field flux, 
which will have a demagnetising action. In order to 
counteract or neutralise this armature reaction and con- 
sequent necessity for shifting the brushes, etc., many methods 
have been devised, including special armature windings, as 
the Sayers winding (strictly speaking, this is not to overcome 
armature reaction, but to improve commutation by means 
of generating a reversing E M F. in special armature wind- 
ings), different shapings of the pole-shoes to prevent the 
distortion of the field by putting greater reluctance in the 
pole-tips, the use of a continuous magnetic iron ring round 
all the poles as used in Bruce Peebles machines so as to 
obtain a field for commutating in, special windings between 
and in the poles, the use of slots up the poles parallel to 
the shaft so as to prevent the flux from shifting, and also, 
as in this case, by the use of special poles left unwound or 
wound with series turns, to neutralise and take off the flux 
due to the armature ampere-turns. It is obvious that as 
the motor is to be reversible, any compensating device must 
be put midway between the poles; hence the auxiliary series- 
wound poles must be in this position. They will be con- 
nected up so as to be of opposite polarity to those created 
by the armature ampere-turns, that they may have 
the effect of sucking up this flux and preventing 
it distorting the flux in the ordinary field. As 
both the flux due to the armature ampere-turns and 
that due to the auxiliary poles will be proportional to the 
load, because these poles will be nowhere near the satura- 
tion point, the amount of this sucking-up effect will be pro- 
portional to the load, and hence the armature flux will not 
affect the field flux. Hence, as this is not distorted, it is 
no longer necessary to shift the brushes backwards, but if 
they are kept in the neutral position they will be in a 
sufficiently strong reversing field. The use of carbon 
brushes is aleo a factor to be considered in the prevention 
of sparking. These, I believe, have a contact resistance 
about 10 times as high as copper. By means of this there 
is a sort of grading effect, which is useful in the following 
manner. When a segment is just about to leave a brush 
the cross-sectional area is considerably reduced, and hence 
the contsct resistance with that segment increased. This 
has the effect of decreasing the current through that segment, 
the balance passing through the next contact which has 
the full area, even though the coil itself be short-circuited. 
This action is very beneficial, Somewhat akin to this is 
the method by which resistance strips are used connecting 
the segments to the windings, but this method seems to be 
going out of favour. The use of equalising connections in 
the winding may also help the commutation, as it prevents 
currents circulating from one part of the winding to another 
through the brushes. So much for the theory of sparkless 
commutation and methods of promoting it. We will now 
turn to the part of the question where the motor races. 

I beg to question this happeniug with only 1mm. move- 
ment of the brushes, as that is prae nothing. The 
motor is running with very weakly excited fields, but there 
will be no cross magnetising, as the auxiliary poles prevent 
that. When the brushes are moved backward we get 
a demagnetising belt of turns on the armature as explained 
before, depending on the angle through which they have 
been moved. As the armature amperes will be great, 
owing to the weak excitation, the demagnetising ampere- 
turns will likewise be great, and this, together with the 
weak field, which will be more susceptible to changes now, 
makes an appreciable diminution in the field flux. Ata 
time like this the field due to the auxiliary poles will be at 
& maximum owing to the large series current and also the 
large value of the armature croes-magnetising turns, which 
have a magnetising effect on them. Being, however, 
approximately 90deg. out of position, they will have little 
or no effect except to make the machine spark frightfully 
as we are commutating in this relatively strong field. The 
net result, then, is that the machine races, being in a very 


weak field, and sparks dreadfully as described.—R. A. 
ALEXANDER. 


Answer to No. 769 (awarded 78. 6d.).—In order to 
understand this question we will first consider what con- 
ditions must be satisfied for a dynamo to operate spark- 
lessly. In Fig. 1 the coil a has half the total current from 
the brush flowing in it; when it has moved to position b 


a b c 


BRUSH. 
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it is short-circuited, and when in position c the current must 
be reversed in direction through the coil In order that 
the bar may leave the brush without a spark, it is evident 
the current must be reversed in the coil before the bar 
leaves the brush, therefore a reversing field must be pro 
vided. If the dynamo is acting as a motor, since the 
induced tension opposes the current, it will be seen that 


D 
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the brushes must be shifted from the neutral position in 
the opposite direction to that which the machine is running. 
We have so far assumed that there is no armature reaction, 
but ag soon as any load is put on the motor the armature 
current will tend to distort the field. If O A (Fig. 2) 
represents the magnetic flax due to the field magnets in 
magnitude and direction, and O B that due to the armature 
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windings, the resultant flax will be represented by 0 C, 
and the brushes must be set at right angles to this—:¢, 
on the line D E. Therefore the armature reaction neces- 
sitates shifting the brushes still further back. Coming now 
to the special case mentioned in the question, it is evident 
that as the motor runs in either direction the brushes must 
be set midway between the poles: and also uy must be 
of carbon. As the brushes are not tọ be shifted with chango 
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of load, it is necessary to provide some other means for the | ture reaction. When a motor has its speed regulated by 


reversing field, and this is accomplished by means of the 
auxiliary poles. 

In Fig. 3, if the machine runs in the direction of the arrow, 
then the top pole must be a S pole and the bottom one a 
N pole, in order to neutralise the poles set up in the arma- 
ture by the armature current. As these poles must reverse 
when the direction of rotation is reversed, and must also be 
proportional to the armature current, it is evident that the 
latter must excite them—i e., they must be in series with 
the armature. These auxiliary poles would not be sufficient 
to entirely stop sparking were it not for the fact that carbon 
brushes are used, and it is well known that these are of 
considerably higher resistance than copper, and therefore, 


as a commutator bar is leaving the brush, the increased |. 


resistance tends to stop the current flowing, and hence the 
bar leaves the brush without a spark. 
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We now see how it is possible for the motor to run spark- 
lessly at all loads and in either direction. We can aleo see 
why the motor runs away if the brushes are shifted back- 
wards. If we draw the vector diagram of the various 


means of varying the magnetic flux through the magnets, 
armature reaction becomes particularly troublesome ; the 
province of these auxiliary poles is, therefore, to ensure 
that the sections of the armature winding undergoing com- 
mutation are in a pratically neutral field. When a motor— 
as the one under discussion—has to run in either direction 
the brushes must be in a fixed position, that position being 
such that they have neither backward nor forward lead. 
With a motor of this type it becomes imperative that the 
armature reaction is reduced toa minimum. In the case 
of a motor that only has to run in one direction. The 
brushes may have a backward lead and the result be 
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satisfactory. To attempt to reverse such a machine, 
however, would be totaliy impracticable owing to violent 
sparking. Figs. 2 and 3 will give a general ides of the 
theory of auxiliary poles in the neutralisation of armature 


fluxes, we should have Fig. 4, where O A represents the | reaction. In Fig 2 we have the ordinary case, no auxiliary 


flux due to the field magnets, O B that due to the armature, 
which is at an angle of (90 -+ 4) with O A, where ¢ = angle 
of brush displacement, and O C the flux due to the auxiliary 
pole. The resultant of the system is O E, and it is seen 
that the field is weakened, besides being distorted. As the 
speed of a motor varies inversely as the strength of the 
field (neglecting armature resistance), it is seen that the 
shifting of the brushes may cause the motor to attain a 
high rate of speed. If the motor was loaded at the time 
it might pull up, in which case the fuse would, of course, 
blow, the current being equal to the line pressure divided 
by the resistance of the armature and leads.—H. C. H. 


Answer to No. 769 (awarded 7s. 6d ).—The motor is 
presumably of a similar type to that illustrated in Fig. 1. 


poles; owing to armature reaction the “lines” pass 
through the armature core in some such manner as shown, 
the neutral axis being deflected to z y 

In order to obtain sparkless commutation the brushes 
would require a backward lead, the distance being approxi- 
mately given by zy. With a motor that ran in either 
direction such alteration to the brush position would be 
impracticable—we should then have more or less violent 
sparking. In Fig 3 the small auxiliary poles neutralise 
the magnetic effect due to the armature, and allow the 
magnetic flax to pass through the armature core as shown. 
The neutral axie is not deflected, but passes through the 
brushes, which are in the best position for commutation. 
As the winding round the auxiliary poles is in series with 
the armature, the auxiliary poles become stronger as the 
armature reaction increases. Any extra amount of arma- 
ture reaction is, therefore, met by a correspondingly greater 
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[hese small auxiliary poles were introduced some years | neutralising effect on the part of the auxiliary poles. The 
go to prevent the distortion of the field caused by arma- | neutral axis is then kept in its normal position, as shown 


60 SUPPLEMENT TO THE ELEOTRICAL ENGINEER, APRIL 14, 1905. 


in Fig. 5. Auxiliary poles are now a thing of the past, 
most designers using other methods of construction. 
To explain the running backwards when brushes are 
displaced, the field being weakly excited, consider 
Fig. 4. The brushes being shifted, so also is the 
polarity of the armature. Although the movement 
may bə but through a small angle, the auxiliary potes 
tend to stil further deflect the armature's polarity ; 
this is shown diagrammatically by the positions of the 
letters representing al mature poles. The armature is then 
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enabled to reverse the polarity of the magnets ; original 
larity is marked in black, reversed polarity in dotted 

etters. 'The armature wil then run in the opposite 

direction, shown in the figure by a dotted arrow.—M. M. 


Answer to No. 769 (awarded 58.).— As is now well under- 
stood, there are two methods of obtaining sparkless 
commutation in an ordinary motor—first, keeping the 
reactance voltage low and depending on brush reversal, 
and second, using a reversing field by giving a lead to the 
brushes. In practice a combination of the two methods is 
generally used, but in the case of a motor with large speed 
variation neither method is easily applicable, for it is neces- 
sary to wind the motor with a large number of turns to get 
the low speed, with the result that it is almost impossible 
to get a low reactance voltage at the high speed, while at 
the high speed it is no use to rock the brushes, as the 


+ 
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armature field completely overpowers the weakened main 
field aud reverses the polarity of the trailing tip. Con- 
sequently it is necessary to provide some independent 
means of reversal. ; 

Considering Fig. 1, it may be seen that the current in 
all coils to the right of the brush flows in a counter-clock- 
wise direction, and in all coils to the left of it in the clock- 
wise direction. Therefore the current in each coil has to 
be reversed while it is short-circuited. Now, each coil, being 
in a slot, is surrounded by a large number of lines of force 
which reverse with the current, and in reversing cause an 
E. M. F. in the bar, which always tends to prevent any 
alteration of the current in intensity or direction. This 
E.M.F. is called reactance voltage, and to overcome it it is 
necessary to inject into the coil an equal and opposite 
E.M.F., and this is the purpose of the auxiliary pole. 
Note that in a motor the E M.F. caused by the rotation of 
the armature is in opposition to the current, therefore the 


auxiliary pole must have the same polarity as the main pole 
which the coils have just left. 

The reactance voltage may easily be calculated from 
Hobart's formula, which has many times appeared in these 


columns, but stated more briefly it is equal to zd or 


the rate of change of lines surrounding the conductor. 
The EMF. caused by the motion of the coil under the 


auxiliary pole may also be expressed by and the two 


values must be equal and opposite. 
Another way of looking at this, and perhaps a more 


convenient way, is arrived at by integrating 4; over the 


whole time of short-circuit, which gives us N—that ie, 
the total change of lines around the conductor in the 
slot must be equal to the total number of lines cnt 
during short-circait in passing under the reversing pole. 
The number of lines surrounding a conductor in a slot is 
given by Parshall as 10 per ampere-turn per inch of alot, 
and as these change from positive to negative, the total 
change is 20 per ampere-turn per inch, and this gives the 
number of lines to be cut under the reversing pole. In 
calculating the winding on the auxiliary pole, it must be 
remembered that it is necessary first of all to put on sufficient 
ampere-turns to balance the ampere-turns of the armature, 
and then add sufficient to drive the required flux through 
the auxiliary circuit. 

Reversing poles are by no means new. They were 
mentioned as far back as 1885 by Mather in La Lumiere 
Electrique, and Swinburne took out a patent for one of a 


simple type in 1889. L B. Atkinson patented a number of 


similar devices in the early nineties; but although various 
makers have played with them at different times, they seem 
to be only now coming into serious use for variable-speed 
motors aud high-speed turbo driven generators. 

With regard to the second part of the question, it will 
be seen from Fig. 2 that if the brushes are given a back- 
ward lead the motor becomes a differentially compounded 
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one, the series winding giving a field in one direction and 
the shunt in the other. If the shunt is sufficiently 
weakened, the total field will be reversed ; but if this point 
is not quite reached the aggregate field will be very weak, 
and excessive speed will be the result. W. 


ELECTRICAL PrRINtTING.—Messrs. J. H. Holmes and Co. have 
reissued, under date March, 1905, a revised list of newspapers, 
. and paper mills where their machinery is employed. 

he regular growth in the size of this issue shows how general 
the use of electric motors for driving printing machines has 
become. In glancing through the list one also notices what a 
large horse-power is needed by some of the printing works 
electrified. Thus, a rapid glance shows that installations 
between 100 h.p. and 500 h.p. are quite common. The number 
of motors employed in these larger installations is also an 
evidence of the advantage which has been proved of having 
individual motors to drive each printing machine. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formulæ should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


777. What is the customary limit of density of current (per quare 
inch sectional area) in feeder osbles? In what degree is the limit 
affected by the proximity of other feeders, or by the nature 
of the coverings, both protective and insulating? The reason for 

. asking this question lies in the observation that a feeder (carrying 
1,000 a per square inch during a breakdown of another feeder) 
became heated to such an extent as to alarm the workmen and 
jointers who were repairing the defective cables and had exposed 
the sound feeder. The feeders are lead and paper covered copper 
cables laid in tarred sand in wooden boxes, —E. B. 


ANSWERS, 


Question No. 710.—In installing boiler feed pumps in generating 
stations the present-day practice seems to be either a direct-acting 
steam pump, giving a slow-speed highly efficient pump but a 
^ wasteful system of driving, or an electrically.driven three-throw 
high-speed pump, giving an economical method of driving but a 
wasteful type of pump, generally driven through two reduction 
gears, How is it that a combination as described under is not 
used—viz.: slow-speed electric motor coupled by worm gearing to 
a slow-speed (2-10 double strokes per minute) three-throw pump, 
thus giving economy of driving and economy in pumping, worm 
goare at present obtainable being of high efficiency and large 
ratio 
Best Answer to No. 770 (awarded 10s.).—It has been 
demonstrated beyond doubt that electrically-driven auxiliary 
plant is by far the most economical. In a large station the 
total amount of steam necessary for the auxiliary plant (the 
latter being electrically driven) need not exceed 3 per cent. 
of the steam required for running the engines. Where 
steam is used to drive the feed, circulating, and air pumpe, 
stokers, scrapers, conveyors, etc., the steam consumption of 
these may reach as much as 15 per cent. of that for the main 
engines. The minimum which steam auxiliaries use is 
probably from 10 to 12 per cent. of the steam consumption 
of the main engines. The following figures are from results 
obtained iu actual practice on the 2,000-kw. direct-connected 
generators in the Union-street station at Brooklyn, all the 
auxiliary plant being electrically driven : 


Percentage. 

Bolle? feed POM PS oue , ep nisseenesen VE ERE d vea P ICE 0:42 
Air-pumps of eurface-condensing plant. 0:53 
Circulating pumps of surface-condensing plant 0:87 
Total for main auxiliaries. Et 4 menm - 182 


It may be of interest to compare steam and electrically 
driven feed pumps. A very good example is to be found 
at the Pinkston generating station of the Glasgow Corpora- 
tion tramways, a very complete description of this station 
and its equipment being given in Traction and Transmission, 
vol i, p. 253, from which the following remarks rc feed 
pumps are abstracted : 


Feed_Pumps.—For supplying the boilers with water there 


are four electrically-driven feed pumpsand one steam-driven 


feed pump, the former from Messrs. the Mirlees-Watson 
Company, and the latter from Messrs. C. and J. Weir, 
Limited. The electrically-driven pumps are each capable 
of delivering 8,000 gallons of water per hour against a 
boiler pressure of 180lb. per square inch. Each pump has 
three plungers of 6in. diameter driven by a three-throw 
erankshaft running at 45 revolutions per minute. The 
driving motor (supplied by Messrs. D. Bruce Peebles and 
Co.) is connected up to the 500-volt circuit, and can develop. 
27] b. h. p. at 725 revolutions per minute. Double-reduction 
gearing is used to bring down this speed to 45 revolutions. 
per minute, which is the speed of the pump. The steam- 
driven feed pump is of the twin-compound type, consisting: 
of two separate direct-acting pumps of the well-known 
Weir type, connected together in such a way that either 
pump may be used independently; or, as in ordinary 
service, the steam from the cylinder of one pump exhausts. 
into the steam-cylinder of the other. In addition to this, 
the steam is used expansively in the cylinders, which has 
the effect of slowing down the piston towards the end of 
the stroke, thereby avoiding the sharp return or shock 
which would otherwise occur. The steam-cylinders of the 
pump are 123in. in diameter and 24in. stroke, while the 
pump cylinders are 9 gin. diameter. The pump cylinders 
collectively can deliver 16,000 gallons of water per hour, 
against a boiler pressure of 180lb. per square inch, when 
running at their normal speed of 12 double strokes per 
minute. 

An interesting paper read before the Queensland Institute 
on “ High-Speed Feed Pamps and their Inefficiency " will 
be found in the Electrical Engineer for Jan. 15, 1905, p. 56, 
in which the author (Mr. E. C. Barton) gives a comparison 
between a slow and a high speed pump, pointing out that. 
the greatest source of inefficiency of the high-speed pump 
lies with the friction of the packing, which is given as being 
10 times greater in the high-speed pump than it is in the 
slow-speed pump. Incidentally, it should be noted that the. 
loss due to inertia of the water in the delivery pipes is very 
much greater with a high-speed pump than with one built 
for a slow-speed. 

Thus we see that an efficient pump must be of tbe slow- 
speed type, and in order to get a good overall efficiency 
the pump must be driven by an electric motor. In con- 
nection with electrically driven auxiliaries, the tendency of 
modern practice is to instal continuous-current motors for 
driving purposes, due probably to the economical method 
of speed regulation of this type of motor compared with 
induction motors. In cases where a low motor speed is 
required the induction motor is decidely inferior to the 
direct-current motor as regards efficiency and operation. 
In large power plants a supply of direct current is always 
available, and the pump motore, etc., may be run off this 
circuit. 

A brief inspection may now be made of the effect of 
speed on continuous-surrent and induction motors, the 
following remarks being based on Mr. H. M. Hobart's 
valuable paper on The Rated Speeds of Electric Motors 
as affecting the type to be employed” (Journal of Institute 
of Electrical Engineers, vol xxxiii, p. 472). Mr. Hobart 
in this paper gives comparative designs for motors of 
150 h. p. of the continuous- current and induction types. 
The principal conclusions to be drawn from these designs 
are briefly as follows: (1) the general performance and 
the mechanical construction of induction motors improve 
rapidly with increasing rated speed; (2) the general 
performance and the mechanical construction of continuous- 
current motors improve rapidly with decreasing speeds; 
(3) the use of low-speed induction motors and very high- 
speed continuous-current motors ought to be avoided 
whenever this is commercially practicable. 

The carve of Fig. 1 is of interest, and is plotted from data 
taken from manufacturers’ catalogues for continuous-current 
motors of 15 h.p. at various speeds. It will be observed. 
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that for very low speeds the cost of the motor increases 
very rapidly. With continuous-current motors of a given 
output the efficiency at full load does not vary very much 
with the speed, while with induction motors the efficiency 
and power factor are very low for low speeds. This will 
probably explain the reason for the preference of con- 
tinuous-current motors for driving pumpa other than those 
of the centrifugal type. 

It will thus be seen that for an economical pump running 
at, say, 10 revolutions per minute, the motor cannot be 
built economically unless a large reduction ratio be inserted 
between motor and pump. It is probably due to this that 
electrically-driven feed pumps run at comparatively high 
speeds, as there seems to be a prejudice against the use 
of worm gearing. The motor, from the economical stand- 
point, must run at a fair speed, and with spur gearing 
with a reduction of 1: 20 or 1: 30, this gives a high pump 
speed, resulting in a wasteful type of pump. Thus for an 
economical pump, and also an economical method of driving, 
the limiting feature is the reduction gear. In connection 
with reduction gears for moderate powers we have the 
choice of (1) ordinary spur gearing, (2) worm gearing, and 
also (3) spur gearing with special double helical teeth. The 
first of these may be dismissed, and the final comparison 
rests with worm gearing and double helical wheels. The 


principal objections to worm gearing which appear to be 
apparent are (1) axis of motor at right angles to axis of 
pump, and (2) end thrust of worm to be taken up by ball 
bearings. The wear and tear of worm gearing, when 
properly constructed, is very small, indeed, and it must not 
be overlooked that to obtain a high efficiency requires a 
carefully-designed worm, good workmanship, and efficient 
ball bearings, but a very slight error in design, or the absence 
of a proper oil bath, may reduce the efficiency enormously. 
The Oerlikon Company has made extensive use of worm 
gearing fitted with ball bearings, the results being very 
excellent. 

The curve shown, Fig. 2 (taken from Mr. Philip Dawson's 
exhaustive work on “Electric Cranes”), is a result of 
several tests recently made on worm geai ing by the 
Oerlikon Company. The worm in question had five threads, 
with a diameter of 5 in. at the pitch line, and a pitch of 
7 28in., the wormwheel had 68 teeth, and the diameter at 
rhe pitch was 3ldin. It is to be noted that the efficiency 
is very high when above 10 h.p. is being transmitted. The 
motor connected to the worm ran at 780 revolutions per 
minute, aud the ratio was 5: 68. 

The third class of gearing—viz, spur gearing with 
special machine-cut double helical teeth has only recently 
been placed on the market, and it is intended as a substitute 
for worm gearing. 'The teeth of this gear are cut on a 
epecial machine, and the double arrangement is obtained 
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by staggering the teeth on one side with respect to the 
other. is arrangement permits of the cutter to finish 
off the teeth completely, so that no further machinery 
is necessary. In the pinions, the space where the teeth 
intersect in the centre is turned down to a diameter corre- 
sponding to the diameter at the roots of the teeth. Due 
to the arrangement of staggering the teeth, the gear is 
practically noiseless since there is no backlash, and the 
engaging surface of the teeth is much greater than in other 


PERCENTAGE EFFICIENCY 


10 0 30 
S.H.P TRANSMITTED. 
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forms of spur gear. The arrangement of the double 
reduction gear with these wheels is of special interest, and 
will be clearly understood by reference to Fig. 3, which 
shows a vertical section through the centre of a double- 
reduction gear. The shaft of the motor is fitted with 
half-coupling, A, which is connected to another half-coupling 
on the shaft, B. A pinion, C (with double helical teeth), is 
securely fixed to this shaft as shown. This pinion drives s 
wheel, D, which is securely keyed to an extension of 
the boss of the pinion, E. This pinion drives another 
wheel, G, which is keyed to the low-speed shaft, H. 
The pinion, E, runs loosely on the shaft, F, which is 
fixed in the casing, an ample hearing surface being allowed. 
A striking feature in this gear is the arrangement of the 
main shafts. It will be noticed that the high-speed shaft 
runs on the low-speed shaft in the same direction, the end 
of the low-speed shaft being bored out and bushed to 


receive the high-speed shaft. The gear is enclosed in a 
cast-iron casing, which serves also as an oil-bath, tbe casing 
being divided along the line X Y in the smaller sizes, while 
in the larger sizes a second division line is added. This 
gear can be used for reductions up to 1 : 60, with an 
efficiency of not less than 90 per cent., while the redactions 
for 1: 30 and 1: 40 give an efficiency of from 93 to 
95 percent. This should prove very useful for the purpose 
previously mentioned, and overcomes the objection to the 
motor shaft being at right angles to the pump shaft, and 
incidentally does away with necessity for ball bearings. 
For a pump running at 10 revolutions per minute the 
1: 60 reduction would give a speed of 600 revolutions 
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per minute for the driving motor, thus enabling a favour- 
able design to be made. We should thus have the 
-desideratum of the station engineer.—MONOPHASE., | 


Answer to No. 770 (awarded 78. 6d ).—There are many 
generating stations where the combination mentioned by 
„W. T. W.“ is used. There has been very little published 
about the matter, and so not much is known about the 
‘comparative efficiencies and first costa of the different 
systems. Mr. H. F. Proctor, in a paper read before the 
British Association, gives some interesting results obtained 
from the electrically-operated auxiliary plant at Bristol. 
The figures given show a decided advantage in electrically- 
driven auxiliaries over steam - driven. The results are 
expressed in terms of steam used per brake horse-power 
hour on the basis of 521b. of steam per B. T. U. 


Steaca (Ib.) Electrical (Ib.) 
Feed pumps SG ( 45:2 
Donkey pumpe BU sese 95:5 
Circulating pumps. 900 esie . 48°26 
Centrifugal separators ...... 220 .......—.... . 876 


Messrs. C. D. Taite and R. S. Downe gave some time 
ago a very good paper on the subject before the Institution. 
Full particulars were given of tests carried out on the 
motor-driven pumps at Salford. "They are slow-speed three- 
throw pumps, driven by slow-speed four-pole motors through 
‘worm gearing, the ratio being 1 to 12. A well-known firm 


Fic, 1. 
of steam-pump makers state the steam consumption of their 
standard 6,000-gallon pump to be as follows: 


Pounds of steam Pounds of water 


Gallons : : 
: used per hour delivered per pound 
‘delivered. at 1601b. pressure. of 1 cad: 
1,000 ............—.—. „ een eese s 4. 77 
300 00 ^ ͤͤĩ]Ä«?g0ſH K 8 . 79 
0000 090900 snes . 8l 5 
000... . IA " . 84 


Tests carried out at Southport on steam- pumps that had 
been in use three or four years gave the following average 
results: pounds of water delivered per pound of steam 
used, 49 1— which is considerably below the figures given 
by the manufacturers above referred to. The 4,000-gallon 
slow- speed motor-driven pumps at Salford gave the follow- 
ing results: 


Gallons delivered. Duration of test. Units used. 
B STI carna s A ones 27 6 
2, 15.822 % , om 36 


Assuming that each B. T. U. requires 30lb. of steam to 
generate it, we get the following results: 


Gallons delivered Pounds of water delivered per 
per hour pound of steam used. 
7)! I A O E 108 
, ð E 147 


It will be therefore seen that the results obtained at Bristol 
-and Salford are both in favour of the electrically-driven 
pump. The question of first cost, however, has to be con- 
‘sidered, and here the steam.driven pump has the advantage. 
"The high-speed motor-driven pump has also the advantage 
over the slow-speed motor-driven pump, as a slow-speed 
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motor is much more expensive than a high-speed one of 
the same brake horse-power. The saving in power due to 
the electrical driving at Salford was found, however, to 
more than counterbalance the additional interest and sin k- 
ing fund due to the increased first cost 

he worm gear for the feed pumps at Salford was found 
to give trouble owing to its getting too hot for safe running. 
By means of the contrivance shown in Fig. 1 cool running has 
been obtained, and no further trouble experienced. A 
sheet-iron tank, A, of large cooling surface was connected 
by means of two pipes to the case enclosing the worm. 
The revolving of the worm helped the oil to circulate 
freely.— RESEARCH. 


Answer to No. 770 (awarded 5s.).—The point raised in 
this question is one which has troubled engineers for some 
years, and even in these days does not appear to have 
reached a final and altogether satisfactory solution, as may 
be seen from the fact that some of the largest and most 
modern power-houses have been so differently equipped as 
regards their pumps, but for the very largest power-houses 
the tendency seems to be at the moment to rely upon the 
direct-acting steam-driven pump. This choice seems to be 
based upon reports of highly efficient results obtained 
with certain makes in this and other countries, emphasised 
by the fact that direct-acting steam-driven pumps to 
deal with 120,000 to 150,000 gallons per hour, generally 
speaking, ought to occupy less floor space. If one notes the 
size of the buildings and floor space needed for such a power- 
house as that at Lots-road, Chelsea, for running the Under- 
ground trains, one will observe that economy in floor space, 
foundations, etc., may become of greater importance than 
the gain of a small percentage in the working efficiency of 
& pump, especially when one adds to this a comparison 
of first-cost figures much in favour of the steam-driven 


pump. 

This, then, leads to the point suggested in this question 
as to the adoption of a combined slow-speed motor and 
three-throw pump, seeing that highly efficient worm gearing 
is produced nowadays. The fact is that worm gearing has 
been used for pump work for several years past with very 
satisfactory results in those cases where the ratio has not 
been excessive, but in other cases the gears have proved 
not very durable, with a gradually decreasing efficiency as 
wear takes place and a somewhat high cost for renewal. 
Therefore, where it bas been attempted to produce a plant 
with a high overall efficiency, possessing the element of 
cheapness as judged from the steam-pump standard, a 
comparatively high-speed motor and pump with double- 
reduction spur gearing has been adopted. 

From this it will be aeen that there is one standard from 
and to which one has to work and try to improve upon. 
That standard is the direct-acting steam-pump, whatever 
its reyuired capacity may be. in a very small pump, 
perhaps, the poor efficiency of the steam- pump might 
warrant the extra heavy initial cost of a slow-speed motor 
and three-throw pump; but in the medium size the cost 
would be so much in excess, and the percentage gain not 
being 80 great, the slow-speed combination would not pay 
for its adoption; whilst in a pump of, say, 50 b.p, in 
addition to the excessive cost and floor space, one has to 
face the difficulty of using worm gearing satisfactorily, and 
the problematical gain in efficiency of the slow-speed electric 
over the compound steam-pump. 

Thus it is seen that the question resolves itself into one 
solely of the most economical and satisfactory combination 
of efficiencies of motors and pumps, floor space, first cost, 
maintenance, and reliability ; and although the suggested 
slow-speed combined arrangement might give the most 
efficient results so far as the consumption of power is con- 
cerned, it may not give the most economical results so far 
as the financial results are concerned at the end of tke 
year.—E. A. B. 


Answer to No. 770 (awarded 58.).— There are many 
things to be considered in the auswer to this question, and 
perhaps the chief thing we must recognise is that in com- 
mercial matters every manager is anxious to avoid making 
a loss, therefore he likes to adopt a method or a machine 
which has been proved of practical use. The actual efficiency 
of any machine is apt to vary with its circumstances, and 
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many of us know that our local conditions are insuperable, 
or, at all events, we prefer to endure them rather than to 
incur the trouble and expense of alterations which may 
not be sufficiently beneficial in the end. Further than this, 
we must bear in mind that repairs often have to be done 
more or less in a hurry, and the process is facilitated by 
the readiness with which we can buy stock things. Also 
manufscturers have to meet competition, hence electric 
motors are made as small as possible, and with as little wire 
as possible, because it is cheaper to build them in this way, 
since the speed adds greatly to the horse-power developed 
while it costs nothing in making the motor. As slow-speed 
motors are not the fashion, they have to be made to order, 
hence the cost is considerably enhanced. Then, again, 
worm gear, although efficient, is not a favourite, because it 
is very apt to cause a good deal of friction if the worm 
and the cogs do not fit exactly, and experience shows that 
this is often the case ; then, of course, the actual efficiency 
of any particular machine is not equal to the possible 
efficiency of an ideal machine most carefully and expen- 
sively made, and running in a bath of oil for the special 
purpose of a record test. A three-barrel pump is in itself 
a very good and efficient pump if worked at proper speed 
and kept in proper order, and it will last almost for ever, 
which is a great consideration. The direct-acting steam- 
pumps, now fairly common for feeding boilers, are also 
satisfactory in all practical ways. I have used both kinds 
for many yeara, and can speak well of each. 

As a practical man with long experience and sound 
theoretical knowledge, I cannot help thinking that there is 
also another reason why the suggestion of “W. T. W." 
should not be adopted. It is this. We know that centri- 
fugal pumps can be fixed directly on to the spindles of high- 
speed electric motors, and that then they form a very 
efficient combination, far more so than the suggestion of 
“W. T. W.,“ and they would, moreover, be cheaper in first 
cost. They can be run at such high velocities that they 
will quite easily force water into a steam-boiler against a 
pressure of 100lb. or 120lb. per square inch, and they are 
not liable to clog as an injector is, nor would they require 
so much steam, and a further great consideration is that if 
so placed that the water was delivered to them so as to 
flood them, they would deal with it at any temperature 
with equal efficiency. The day cannot be far off when this 
class of pump will be found extensively used. I have 
answered the question somewhat shortly, but W. T. W. 
will be easily able to expand it to suit his own particular 
views, and I hope that a little careful consideration will 
enable him to see the wisdom of it.—F. G. A. 


Answer to No. 770 (awarded 5s.).—Since the maximum 
speed of the crankshaft for the pump mentioned in the 
question would only be five revolutions per minute, it 
follows that the motor would have to run at a very slow 
speed, and also the worm gearing would have a very high 
velocity ratio. There is nothing to prevent a pump being 
constructed on these lines, so far as the working and 
efficiency go, but since the speed of a direct-current motor 


E x 10? x 60 


NxTxP 


where E is the applied E.M.F., N the magnetic induction, 
T the number of turns on the armature, and P the 
number of poles, then in order to obtain a satisfactory 
machine it must be a multipolar, and the slower 
the speed the greater the number of poles required. 
Now, the less number of poles a motor has for a given 
power the cheaper it is to construct, and the cost goes 
up at an alarming rate as the number increase. If, by 
having a slow-speed motor, gearing could be entirely dis- 
pensed with, the additional cost would be partly counter- 
balanced, but as in the above case a certain amount of 
gearing would still be required, and which would prcbably 
cost nearly as much as the form of gearing usually 
employed, it is clear that the first cost would be very much 
more; and manufacturers of machinery kaow perfectly well 
that when a machine is put on the market at a high price 
for the sake of a small gain in economy, business at once 
becomes bad. It would be interesting to compare the gain 


in revolutions per minute is dependent on 
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by the increased efficiency . the extra interest on 
capital in the case under consideration.—E. AUSTIN. 


Answer to No. 770 (awarded 5s.).—It seems difficult to 
understand why engineers should continue to instal the 
very wasteful steam-pump for boiler feed in generating 
stations when they are being largely discarded on other 
boiler plants in favour of the electrically-driven. The only 
apparent reason seems to be neglect to give such a smali 
detail proper consideration. The best type of pump for 
the purpose is a three-throw single-acting ram of moderate 
speed, and direct-coupled through two sets of machin- 
cut iron spur gearing, the motor pinion being of 
raw hide. ith carefully designed spring-closed valves 
having large area but small lift, the combined 
efficiency—electrical to water horse-power—should be from 
78 to 85 per cent., which ought to be quite satisfactory. 
The combination suggested would be less efficient than thir, 
and the first cost considerably more. A good worm gear 
must be accurately machine cut and run in an oil bath with 
ball thrust bearings. The wheel must be of gunmetal, and 
the worm at least double threaded to ensure an angle of 
not less than 20deg. This means a costly gear, while ite 
efficiency would then be only about 86 per cent., against 
95 per cent. for two sets of mschine-cut spur wheels. The 
slow-speed motor will cost more, and the same applies to 
the pump end, and the combined efficiency under test would 
not be more than 66 to 70 per cent.—W. F. 


REVIEWS. 


Experimental Researches on the Flow of Steam 
Nozzles and Orifices. By A. RArrAU. Translated by H. 
Boyd Brydon. Archibald Constable and Oo. Price 4s, 6d. 


This book, which is small for the price charged, make 
up for its size by the large amount of original information 
which is crowded into ite pages. The investigations on the 
flow of steam through nozzles and orifices carried out by 
the author were undertaken with a view to the design of 
steam-turbines. It follows, therefore, that the results he 
obtained by means of the carefal experiments described are 
of great value to all who are interested in the stean- 
turbine at the present time. The information obtained 
from the study of the reciprocating steam-engine is of 
practically no use to the engineer when he turns to the 
manufacture of a steam-turbine. Again, the design of 
these is so largely dependent upon the velocity of steam 
instead of its pressure, that the problems to be solved 
were distinctly new. The information of a positive 
character on the subject under review is scattered 
widely through the pages of French or German scientific 
publications. Unfortunately, inuch of this information s 
of a theoretical character, and hence the experimental 
work carried out by Prof. Rateau is particularly valuable 
in contrast. The book commences with a brief outline on 
the theory of steam flow and the velocity and weight of 
steam which will pass through a nozzle of given shape in 
given time. The next chapter deals with the many exper. 
ments carried out by the author, and these are illustrat 
with drawings of the apparatus actually used. The third 
chapter deals with a comparison of the results obtained 
with those which Hirn arrived at from his historical tesi! 
in 1885 on the flow of air. At the end of the book the 
question of the flow of hot water through nozzles is 
dealt with. The tabulated results which are given through 
out the volume are exceedingly valuable, and the translator 
is to be congratulated on having made Prof. Rateau's work 
accessible to all English-speaking engineers. 


ScaLE AND Corrosion IN BorLERs.— The British Boiler 
Fluid and Eagineers' Stores Company, Limited, have now isso 
a second edition of their pamphlet on the above subject, which 
is written by an expert, and is of interest to all who have te 
deal with the upkeep of boilers. It points out the damage 
which may be done to a boiler by the indiscriminate use df! 
boiler fluid without a previous knowledge of the oomposition 
of the feed water and of the fluid used. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

ANSWERS. 


Question No. T71.—What is the cause of the difficulties experienced 
in regulating voltage on a two-phase alternating system 
supplied through three-core cables, and having a partly inductive 
load? Are these entirely absent on a four-core or double-con- 
centric system 


Best Answer to No. 771 (awarded 10s ).—In answering 
this question I will first briefly describe the chief points of 
the two ways of connecting up the two-phase system as 
described in the question. In two-phase working we have 
two E M.F.'s in quadrature—i.c., having a phase difference 
of 90deg. They may be connected in two ways, as shown 
in Diagrams 1 and 2. 

Fig. 1 shows the two phases entirely separate as they 
are generally worked, but it will be seen that it is quite 
possible to connect together the lead 2 of phase A and 
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the lead 3 on phase B, thus having a common conductor 
for both phases, as in Fig. 2. The former is called the 
two-phase four-wire system, and the latter the two-phase 
three wire system. Those are the two systems mentioned 
in the question. Now as the two phases have a phase 
difference of 90deg , they can be represented as in Fig. 5 by 
the vectors O A and O B, and thus we see that the difference 
of potential between the outer conductors is given by A B, 
and is equal in magnitude to /2 O A. Similarly the 
currents flowing in the two outers will cause a current to 
flow in the common conductor equal to 7/2 times the 
current in each of the outers, and I may incidentally 
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mention that we shall for this reason need a common con- 
ductor larger in section than the outers. The above con- 
dition of things is, however, when there is an inductive 
load on the system, only attained in theory, as the 
inductive load has the effect of unbalancing the voltage on 
the feeder, as I shall now proceed to describe. I am now 
assuming that both phases are loaded equally as would be 
the case with a motor load. I will refer to unequal loading 
later on in the answer. | 

Now as the load.is inductive, it follows that we shall 
have a small E. M.F. of self-induction flowing in each phase. 
The value of this E M F. is p L C, where p —27 x frequency, 
C- the current flowing, and L is the coefficient of self- 
induction of the circuit. It is this E M.F. which is really 
the cause of the difficulties of regulation. First of all, let 


us consider the direction of this E M.F. of self-induction 
with respect to the effective E.M.F. It is well koown that 
if we switch a current on to a circuit, the current in the 
circuit does not immediately attain its full value. This is 
due to the fact that the E M F. of self-induction opposes the 
applied EM.F. This can also be seen from the well-known 
law of Lenz, which states that "In all cases of electro- 
magnetic induction, the induced currents have such a 
direction that their reaction tends to stop the motion 
which produces them." 

We have now to consider the pbase relation between the 
E.M.F. of self-induction and the effective E.M.F. Now in 
this circuit, if we consider one phase, the linkage of line 
LC. If the current changes by an amount d C in time 
dt, the change in linkages of lines of force is Ld C and 


the EMF. - LTC. 
circuit is C,, sin p ¢, where Cm is the maximum value of the 
current. Therefore tho E M F. of self-induction 
— [, £(€» sin pt) 
d t 
= -p L C, cos pt 
= -pL Cm sin(p t- a 


Thus the E.M.F. of self-induction lage 90deg. behind the 
current, and since the effective E. M. F. is in phase with the 


The current at any instant in the 
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current, the E M.F. of self-induction lags 90deg. behind 
the effective E.M.F., as shown in Fig. 4. Thus it follows 
that in the two-phase three-wire system, since the effactive 
E.M.F.in one phase is 90deg. out of phase with that in 
the other, and also the E.M F. of self-induction of the first 


B 


` 
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phase is 90deg. out of phase with the effective E.M.F. of 
that phase, the E M.F. of self-induction of one phase will 
be in phase with the effective E.M.F. of the other phase, 
and the E.M F. of self-induction of the second phase will 
be 180dcg. out of phase with the effective E.M.F. of the 
firat phase. This very important point will be better seen 
by referring to Figs. 5 and 6, where I have considered these 
E M.F.'s vectorially. Let the vectors O A and O B repre- 
sent the effective E.M.F.’s of the two phases which are 
90deg. apart. Now, the E.M.F. of self-induction of phase 
A is 90deg. out of phase with and in opposition to O A, 
and is therefore represented by O P. Similarly, the E.M.F. 
of self-induction of phase B is 90deg. out of phase with and 
in opposition to O B, and is therefore represented by O Q. 
Thus we see that the total E M.F. acting along O B is 
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Thus we see that at the far end of the feeder we have an 
unbalancing of the E M.F.’s, as shown in Fig. 6. This is 
the real cause of the difficulties experienced in regulating 
the voltage as described in the question, since it will be 
seen that although we have equal pressures between the 
common conductor and outers at the generator end of the 
feeder, with an inductive load, through the causes shown, 
the voltages at the other end of the feeder will be unequal. 

I think a few figures given by M. A. Oadin will give a 
better illustration of this phenomenon. The system was a 
two-phase tbree-wire system, like the one I have just 
discussed. The amperes flowing in the outers were 400, 
aud in the common conductor 566. The voltage at the 
generator end of line was 100 volts between each outer and 
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the common conductor, and 142 between the outers. Then, 
at the far end of the line with a frequency of 60 cvcles, 
the voltages between (a) one outer and the common, (b) the 
other outer and the common, and (c) the two outers, were 
(a) 90, (b) 97, and (c) 134. Also, with a frequency of 125 
cycles the voltages were (a) 87, (b) 99, and (c) 156. I 
think these figures clearly illustrate my argument, since it 
will be seen that allowing for drop in the line, on one 
side the voltage goes down and up on the other. 

Of course, with a four-wire system there will be no such 
unbalancing, since the two phases are not connected 
together in any way whatever, and therefore the E.M.F. of 
self-induction in one phase can have no effect on the 
effective E.M.F. in the other. There may be, however, an 
unbalancing effect due to ordinary inequalities in the load, 
as is the case with the Jamp load. These difficulties will, 
of course, be the same with a four-wire as with a three- 
wire system.—ERNEST P. HOLLIS. 


Answer to No. 771 (awarded 78. 6d ).—The cause of 
the difficulties which are experienced in the regnlation of 
the voltage on a two-phase alternating-current system 
working with three-core cables is one which, in itself, is 
due, primarily and directly, to the inductiva actions upon 
and the inductive interactions between the cables. Also, 
as the conductors are situated in the three-core cables, 
there is a total absence of balance of these actions and 
interactions; in fact, speaking from a practical point of 
view, it may be said that there is little or no tendency, 
even, to provide such a state of balance, but that there is 
a very large mutual tendency on the part of the currents 
traversing the conductors of the cable to upset and derange 
the conditions of working. This total absence of balance 
leads, as a consequence, to a sequence of effects being 
impressed on each of the three conductors, and such effects 
are really the connecting links between the primal cause 
and the difficulties which have to be contended with in the 
regulation of the pressure of each of the two sides of the 
system, and also in the maintenance of the equality of 
the pressures of the two sides. 

The chief subsidiary cause is, perhaps, the peculiarity of 

the relative positions of tbe three conductors one with 
another, the cables referred to in the above question being 
practically the most suitable cables it is possible to choose 
for a two-phase three-wire system of supply. In sucha 
case the relative positions are out of all harmony with the 
principles which govern the working of the system, because 
the inductive action of any one conductor on either of the 
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other two does not counteract and neutralise the induetive 
action of the remaining conductor on the same objective 
conductor. Bat in place of such a condition the inductive 
effect of the current passing along one condactor on another 
aggravates and augments the indactive effect of the current 
passing along the remaining conductor on the same one 
hence developing and extending, disturbing and distorting 
influences on the system, and not resisting and choking 
them. It should also be borne in mind that a very impor- 
tant factor, and one which should not be neglected in this 
connection, is the fact that all the three currents in the 
three conductors are out of phase” with each other; or, 


‘in other words, that they possess phase relationships with 


each other. The direct result of this is not to provide the 
condition of balance or neutralisation of the inductive effecta 
on each of the three conductors, even if the conductors are 
placed in the theoretically correct positions with relation to 
each other, since the two effects on any one conductor are 
not equal and opposite to each other, and consequently 
cannot neutralise each other. 

Another effect which is produced in each of three 
separate condactors is that of the self-induction of each 
conductor in itself. This effect will not be very serious, or 
even material, compared with the mutual induction effects, 
owing to the peculiar condition of each conductor, inso- 
much that it is a straight wire. Hence we may neglect 
it except in the inclusion of all tendencies likely to 
aggravate the difficulties of the regulation. Again, it is 
clear that if the loads on each side of the system are not 
equal, and the pressure at the receiving end is the game on 
both phases, then the currents traversing the two outers 
will not, as a general case, be equal, and they also will 
differ from the current passing along the middle wire. 
From this we see the self-induction effects of the conductors 
will vary, the extent of the variation depending wholly on 
the extent of the variation of the two loads and the value 
of the power factor of each phase. 

We shall now consider this question in a graphical 
manner. Suppose that it is required to maintain, for aJ 
loads, a constant pressure of, say, E volte at the receiving 
ends of each of the two sides of the system, and that the 
angle of phase differenoe between the two pressures is 
90deg. We can graphically represent these two pressures 
(as in Fig. 1) by two vectors, E, and E,. situated at 90deg. 
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apart. Let O, be the angle of lag of the current in the 
first outer behind the pressure E, due to the indactiveness 
of the load, and O, the angle ot lag of the current in the 
second outer behind the pressure [ also let O C, and 
O C, be the two currents respectively. "Then, sinoe the 
eurrent in the middle wire is the resultant of O C, and 
O C, by completing the parallelogram, O Ci, C, 
C, and drawing the diagonal, C, we obtain 
OC, as the middle-wire current, with O, 108 angle of lag 
referred to the pressure E,. Now, considering the first 
phase, E, is the receiver pressure; OC, gives rise to the 
induced pressure, ei, in the outer wire and ¢’, in the inner, 
these having a phase difference of 180deg, and also being 
unequal in magnitude; OC, induces the pressure, e, ia 
the outer and ¢’, ia the inner, these being equal in magni- 


tude and having a phase angle of 180deg ; OC, gives rise 
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to an induced pressure, e, in the outer and an induced 
pressure, g, in the inner, these being unequal and differing 
in phase by 180deg. We can arrange the curves of these 
pressures on a base-line and find the resultant pressure 
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which would, for the load, be required. This resultant pres- 


sure is the generator or 'bue-bar pressure for that one phase. 
This process is exemplified in Fig. 2, ia which, for the sake of 


eimplicity, the pressures have been regarded as sinusoidal' 
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quantities; in this figure the resultant curve is marked Ri. 
This process is also used to determine the resultant for the 
second phase, although the induced pressures due to the 
actions of the various currents will not necessarily be the 
same as in the former ea ca In Fig. 3, R, is the resultant 
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of the second phase. Comparison of these two curves will 
serve to show that they are not alike so far as general 
shape, maximum values, and phase displacement from the 
receiver pressure are concerned. If the loads are altered 
in magnitude or inductiveness, these curves will, clearly, 
be altered because the component curves will themselves 
be altered owing to the changed conditions. Also, the 
alteration of the resultant curves is not governed by any 
special law, hence extreme difficulty in proper regulation 
is the direct result. 

As regards the latter part of tbe question, it follows from 
the above considerations that unless the various members of 
the cable are so situated that the total inductive action of 
all the members is zero, then difficulty in the regulation 
of the voltage of the system will be present. In the case 
quoted in the question, seeing that the conduetors of the 
cable are not in such a position, inductive influences will 
make themselves felt in the system. But it may be said as 
an offset to this, that in tbis case the conductors are so 
situated that they act as condensers, and the effect of these 
actions is to neutralise the inductive effects. Consequently, 
the difficulty of regulation will not be so great as in the 
former case, although it cannot be said that it will be 
entirely absent. Incidentally, it may be mentioned that the 
ideal relative positions of the four conductors are at tlie 
corners, or ende of the diagonale, of a square, with the two 
conductors of one phase at the ends of one diagonal and 
those of the other phase at the ends of the other diagonal. 
In this arrangement the natural tendency of each conductor 
is to affect the other three, but, owing to the peculiar 
positions of the conductors, the sum total of the effects of 
all the conductors is almost, if not quite, zero.— B. W. G. 


Answer to No. 771 (awarded 5s.).—The difficulty is due 
to the difference of the effect of the voltage drop in the 
common return cable on the two-phase voltages at the far 
end of the line. The current carried by the common 
return cable, B, B, (Fig. 1), is the vectorial sum of the two 
separate phase currents, and since the latter are displaced 
90deg. or quarter period from one another, and (if tbe two 
phases are equally loaded) are equal to one another, the 
common return current is displaced 45deg. or one-eighth 
period from either of the phase currents. The voltage drop 
in the common return is, therefore, also at 45deg. to that in 
either of tbe other cables. The effect of these various 
voltage drops on the actual phase voltage measured at the 
far end of the line (between A, and B, or between B, and 
C, Fig. 1) depends not only on the value of the drops, 
but aleo on the angle of lag between the phase current and 
the phase voltage—: e, on the power factor of the external 
load—and for any other tban a non-inductive load the 
effect is not the same on the two phases. This can be 
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shown by two simple vector disgrams. Fig. 2 represents 
the case when the output at each phase of the alternator is 
non-inductive. In order to complicate the diagrams as 
little as possible, the drop in the cables has been assumed 
to be solely due to resistance—the presence of an additional 
reactance or inductive drop in the lines would only affect : 
the results quantitatively, but not qualitatively. The lines 
O A, and O C, at 90deg. to one another represent the 
voltages of phase I. and II. measured at the generator, 
between A, and B, and between Bi and C, (Fig. 1). As the 
alternator load is assumed non-inductive, the lines repre- 
senting the phase currents will lie along O A, and OC, 
respectively. Let OA and OC be these phase currents. 
Then the current in tbe common return cable (B, B,, Fig. 1) 
will be the resultant of O A and O C, and is shown as OB 
(Fig. 2). The voltage drop in the line A, A, and C, C 
(Fig. 1) will be in phase with the phase currents O A and 
O C (Fig. 2) respectively, and may be represented by the 
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line A, a for phase I. and C,c for phase II. The drop in 


the common return (B, B,, Fig. 1) will be in phase in with 
the resultant current, b B, and may be represented for the 
two phases by the lines a b, and cb, respectively, drawn 
parallel to OB. The lines o b, and o b, will then represent 
the phase voltages available at the far end of the line. It 
is clear from the symmetry of the disgram that these two 
voltages are equal, so that it would only be necessary to 
increase the exciting current of the alternator slightly at 
fall load in order to ensure the same voltage at fall load as 
&t no load in both phases at the far end of the line. 
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When the load becomes inductive, however, the result is 
very different. Fig. 3 represents this case on the assump- 
tion that the power factors and amounts of the loads are 
alike on the two phases. The lines O A, and OC, at 
90deg. to one another will again represent the voltages of 
phases I. and II. normal between A, and B, and between 
Ci and B, (Fig. 1). Let O A and O C represent the phase 
currents lagging considerably behiod their respective 
terminal voltages, O A, and O CI. The current in the 
common return will now bə represented by O B, which is, 
of course, still at 45deg. to the currents O A and O C, but 
is at very unequal angles to the voltagelines O A, and O C,. 
The voltage drop in lines A, A, and C, C (Fig. 1) will 
be represented by the lines A, d and 
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parallel to O A and OC respectively. The drop in the 
common return will be given by the lines a b, and c b, 
drawn parallel to the line O B,, and the effective phase 
voltages at the far end of the line will again be represented 
by ob, and o b, It will be seen that these voltages are 
very unequal in this case, so that the voltages at the far 
. end of the two phases wil! no longer be equal even if the 
phase voltages at the generator terminals are exactly 
alike. In such a case the voltages at the far end can only 
be maintained equal by separate regulation of each phase 
by means of feeder regulators, etc. 

If, on the other hand, the two phases are kept quite 
separate by employing a four-core cable, the difficulty will 
be practically overcome, for the voltage drops in the two 


Ci c (Fig. 3) drawn. 
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phases will then remain relatively alike, both in amount 


and in their phase relation to the terminal voltages, under 
all conditions of load, provided that the loads on the two 
phases are equal as regards amount and power factor and 
that the inductances of the two pairs of lines are not 
materially different. Fig. 4 represents this case for an 
inductive load. The drops in the separate return cables 
are here shown by a b, aud c b, drawn parallel to the 
phase currents O A and O C, and, therefore, in line with 
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À, a and Ci c respectively. The phase voltages o 51 and 
0 b, are equal.—Q. 


Question No. 772.—In testing a short length of triple-ooncentric, lead- 
sheathed cable with a Silvertown set battery, volts 200, no deflec- 
tions were obtained on the galvanometer unshanted, ‘23deg. with 
100 shunt through 50,000 ohms. On testing the same cable with an 
Evershed ohmmeter set, the following readings were obtained: 
+ to —, 40 megohms; + to e , c; + to lead, c; - to 
~c, b megohms; — to lead, 50 megohms; ~~ ~ to lead 
5 megohms. What is the reason for the differences ? 

Answer to No. 772 (awarded 5s.).—There is not only 
a discrepancy between the resulte of the insulation tests 
taken with the Silvertown testing set and the Evershed 
ohmmeter set respectively, but there are discrepancies in 
the individual readings of the latter. For instance, the 
insulation resistance between the negative and the neutral 
comes to five megohms, and that between the neutral and 
the lead is five megohms, and yet the insulation resistance 
between the negative and the lead, instead of being 
10 megohms, is given as 50- megohms, therefore it it 
apparent that the Evershed ohmmeter readings are unsatit- 
factory, and hence we may conclude that the source of all 
the observed discrepancies is most probably here. Now the 
readings of this instrument will give a lower value for the 
insulation resistance than ought to be the case if the leads 
which are used to connect the instrument to the cable 
uader test are not satisfactorily insulated from each other. 
Evidently in some cases this insulation was satisfactory, or 
the infinity readings would never have been obtained. The 
fact that such readings were sometimes obtained proves 
also that there is no leak in the testing set itself, between 
the terminals to which the leads are attached, sufficient to 
account for any error in the readings. Also between the 
various tests the leads have to be moved in changing their 
connections, and it is not to be expected, therefore, that the 
insulation resistance between them even if sometimes very 
low will always be so. The conclusion is, therefore, that 
leads with a poor insulation resistance were used to connect 
the cable under test to the Evershed testing set, and that 
these leads were allowed to lie on the ground, or in 
proximity to one another or some conductor. 

It “E. H. H.“ will repeat the test using high-class insu- 
lation connecting leads, or taking care that the leads used 
do not touch anything but at their ends, he will most pro 
bably find that in every case the insulation resistance will 
be what is commonly called infinity, a term which really 
means that it is beyond the range of the testing set used.— 
SUPERHEAT. 


[Other replies to Question No. 772 will be given in our 
next issue. —Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when 15 
the relative values of these answers. All formuls shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

778. A large institution requires a 14-h.p. motor for a laundry and 
also want the eame motor to augment a deficient water pressure— 
due to high ground on which building is situated—in case of fire, 
by working a pump fed by the water suplpy. How can the 
motors be best arranged to falfil this two-fold purpose ?— A. R. 

779, A three-phase induction motor, with star-connected stator 
windings is so arran that each limb of the star consists of 
two parallel circuite, each circuit producing one seb of poles and 
its neighbour the opposite set (see Fig. 1). If these circuite were 
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placed in series, still star connected (see Fig. 2), in what manner 
would the machine power factor and efficiency be affected at l'ght 
and fall loads —MEsu. 

ANSWERS. 

Question No, 772.— In testing a short length of triple-concentric, lead - 
sheathed cable with a Silvertown set battery, volte 200, no deflec- 
tions were obtained on the galvanometer unshunted, ‘23deg. with 
100 shunt through 50,000 ohms. On testing the same cable with an 
Evershed ohmmetec set, the following readings were obtained: 
+ to , 40 megohms; + to^. —, c; + to lead, c; - to 
^, 5 megohms; — to lead, 50 megohms; -—.. to lead 
b megohms, What is the reason for the differences ? 


_ Answer to No. 772 (awarded 78. 6d.).—An explanation 
18 evidently required, not only of the different readings 
obtained from the two instrumente, but also of the apparent 
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inconsistency of the results given by the ohmmeter. In 
the first place, the fact that with a 200-volt battery with 
100 shunt a deflection of only 25deg. is obtained with the 
standard 50 000 ohms pointa to a defect in the Silvertown 
apparatus. Under the same conditions an equal deflection 
would be obtained with unshunted galvanometer through 
a resistance of 5 Q. The resistance which would corre- 
spond to a scarcely readable deflection would, therefore, 
not be necessarily a very large one. It must be remem- 
bered also that resistances of this type are not constant, 
but depend to a certain extent upon the EMF, 
decreasing as the latter increases. The ohmmeter 
gives 500 volts, and the lowest resistance in this 
case is 5 2. Now, as shown above, the Silvertown 
set with a 5 L resistance would give '23deg. deflection. 
That it does not when testing from — to ~~ and from 
— to lead is probably due to the fact that the battery 
gives 200 volts at the most, probably a good deal less, the 
insulation resistance at this voltage being considerably more 
than 5 2. The battery should be examined for voltage and 
loose connections, and the fault will perhaps be discovered. 
Ia the rather unlikely case of its not being found here, the 
instrument should be examined, ss the needle may be 
demagnetised, or the jewel dirty or damaged. The needle 
may ke remagnetised by a few strokes from a magnet, and 
the jewel, if dirty, may be cleaned with a splinter of wood. 
Damage to the jewel or pivot is the result of carrying the 
instrument about without closing the lid, and so lifting the 
pivot off the jewel. 

Of course, broken or bad connections to outside circuit 
would account for the failure of the Silvertown set to give 
a deflection, but the fact that the standard deflection is also 
low puts this explanation on one side. If defect lies neither 
in battery nor needle, it may be assumed that an internal 
connection has broken or become damaged, this connection 
being in 50,000 ohms circuit, and also in circuit with cable 
under test. 

In the second place, as regards the apparent inconsistency 
of the ohmmeter readings—e g., — to —.— 5 2, ~~ to 
lead 5 Q, — to lead 50 O—it might be thought that the 
latter ought to be approximately the sum of the former, 
but when testing from — to ~~ and from —W to lead, 
the potential difference per millimetre of dielectric measured 
radially would be about double the potential difference per 
millimetre in the test from — to lead, and considering the 
nature of the resistances as above, the readings obtained 
probably represent the actual state of affairs.—D. M. H. 


Answer to No. 772 (awarded 78. 6d.).—The question 
does not state the conditions explicitly enough to say 
definitely what is the reason for the differences. Firstly, 
the testing pressure of the ohmmeter set may be con- 
eiderably higher than that of the Silvertown set, and may 
produce a partial breakdown of the insulation which 
remained unaffected by the 200 volts, thus causing the 
differences. Secondly, if the *'235deg. with 100 shunt 
through 50,000 ohms" refers to the standardising test, 
the galvanometer is not nearly sensitive enougb, althougb, 
of course, it should give a deflection of ‘23deg. with 
five megohms when unshunted ; but still, a tester who 
uses the above as a standardising test, when there can be 
no reason why he should not standardise it unshunted, 
cannot be relied on at all, and very probably used some old 
bell wire for connecting the ohmmeter to the cable, and 
sometimes happened to have them touching and sometimes 
not. Thirdly, assuming the decimal point is a mistake, 
and the deflection should be 23deg. (which would point to 
the great advisability of putting a cipher before a decimal 
fraction, as 0:23), and also that the ohmmeter set testing 
pressure is 200 volts, then the most probable reason is that 
the testing set is an alternating one, and the reading pro- 
duced by capacity currents. We now assume the insulation 
perfect as indicated by the galvanometer, and treat the 
cable as a condenser. Connections: 


+ to lead, the area of one plate is small and the distance 
apart large, so the capacity current is insufficient to 
affect the ohmmeter ; 


+ to neutral, ditto ditto ; 
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+ to , the area of one plate is still small, but as the 
distance apart is so much decreased, the capacity effect 
is quite noticeable ; 

— to lead, area increased and distance also increased, so 
effect about the same; 

— to neutral, distance decreased, ao effect increased ; 

Neutral to lead, area and distance about the same, so effect 
about the same. 


This only holds true because the soft iron needle of the 
55 is not affected by phase difference.—J. LEWIS 
OOR. 


Answer to No. 772 (awarded 5s.).—In testing the insula- 
tion of a cable whose ende are exposed to the atmosphere, 
or have been at some time after leaving the maker's test- 
room, where an even temperature was kept up during their 
tests, a great variation will be found, depending chiefly on 
the condition of the atmosphere during the various tests 
&t various times; but assuming the cable under test by 
the different methods to be under the same conditions on 
which I base my figures, and the sets to be correct as far 
as comparison one with the other. 

The readings obtained by the Evershed ohmmeter set 
are not in the least to be doubted, and the same would 
have been recorded on the “Silvertown set" had it been 
possible to obtain & higher constant than 1,150,000 (or 
1:15 Q for test convenience), and, to compare the Silver- 
town set" with K —1:15 Q with “ Evershed set” readings, 
the following deflections would have been obtained had it 
been possible to read them : 

Silvertown aet with galvano- 


meter uushunted. 


Everehed set. Battery volts 200, 
K=1°16 L. 


hd; o . '0287deg. 

Bdt9-— acne G - — 

O -- to lead... J — 
Goo „CCC E '25deg 

E S to lead „% „„ „„ one 50 Q 0 %%% eS «%4ödu Oey 023deg 

F = to lead „% dep dus :25deg 


As E. H. H.“ does not give the value of his infinity, or 
to express myself better, the infinity in this case may mean 
anything above 50 Q, being the highest figure given, and 
consequently the readiog on “Silvertown set" would be 
less than ‘023deg. I may say I have had a constant with 
the same type of set, though by not the same maker, with 
200-volt battery = 600 2, and more. The reasons for the 
differences in readings taken by “ Evershed set are simple, 
and which oceur with all cable tests, following the above. 
+ to lead, which is co, would be A together with B and F, 
and + to being 40 Q, F=5 L, B= something higher 
than 50 Q, therefore + to lead would be of such value as to 
be unable to give a reasonable deflection on “ Silvertown 
set," and similarly with other readings.—A. P. 

Question No. 773.—A quantity of lighting cable (200 volts, aay) ia 
suspected of being largely composed of reclaimed rabber instead 
of pure. Is it possible to decide the point, naturally without 
referring to the makers, and what would be the effect on the cable 
were such found to be the case ' —R. R. R. 

Answer to No. 775 (awarded 78. 6d ).—In reply to the 
above, the decision of the point in question can be arrived 
at through the medium of proper and thorough tests on 
the suspected cables. Presuming that the cables have not 
been as yet laid down or used in auywise, but that they 
are set aside for fature use, it is not a very difficult matter 
to conduct such tests with a certain amount of facility. In 
the first place, it will be well to consider briefly a few 
necessary points in connection with the difference which 
exists between pure rubber and reclaimed rubber. It is 
taken for granted that by reclaimed rubber is meant rubber 
which has been used in other cables previous to its use in 
the insulation of the cables in question. In all probability 
then, considering the trend of the modern manufacture of 
cables, this rubber may have been used in conjunction with 
sulphur and other insulating materials, as well as sub- 
stances acting as mechanical protectors. In the new state, 
however, this rubber will have had removed from it all 
these foreign substances, but there will still remain traces 
of them in the rubber, owing to the persistence of the 
association of the substances. with the rabber. In pure 
rubber, of course, no such substances are to be found, since 
there never exists the occasion for it to come into contact 


with them before it is requisitioned into use. The supreme 
object, therefore, of the test is to detect, as far as it is 
possible, any trace of these foreign substances. The first 
test which should be made should be an insulation test, the 
objective being to determine whether the insulation of the 
cable is as good, better, or worse than that of a cable 
insulated entirely with pure rubber. This can be done by 
taking equal lengths of the cable in question and a pure- 
rubber insulated cable, and testing them, in turn, by means 
of a Silvertown testing set or an Evershed ohmmeter sst. 
Comparison of the two results will then clearly show 
which of the two cables is the better insulated. 

this should be the cable in question, the tester could 
well conclude that his cable is a pure-rubber insulated 
one, but, in cases like this, it is always well to perform one 
or more confirmatory teats. In any case, therefore, the 
test should be performed with the cables immersed com- 
pletely in water, and the readings of the instrument then 
taken. The comparison can be then made again. Also, if 
the tester has the time and the facility, he would do well 
to conduct a heat test on the rubber of the cable. Aninch 
or two of the braiding. or equivalent covering is entirely 
removed, and the rubber underneath this is cut away from 
the conductor. This rubber is then placed in a test-tube or 
other convenient vessel, and heat applied to it by means of 
a flame. The rubber is carefully watched, and the ten- 
perature is noted at which it begins to soften. If 
this temperature is more than 75deg. C., it may be 
taken for granted that the rubber is not pure; but 
this test is by no means conclusive, because the above 
temperature depends upon a large number of conditions. 
To test the rubber for weight will be far more conclusive 
than the above. Ifa certain volume of the rubber is taken 
and weighed, then the specific gravity can be readily calcu- 
lated. Should this exceed 0:955, it shows that the rubber 
is not pure, but reclaimed. If the rubber were found to 
be impure, then it would in all probability lack that homo- 
geneity which is so necessary. Also, its waterproof qualities 
would be in the declension. Its durability would be 
diminished, and the conductor, unless thoroughly tinned, 
would be attacked and eaten away. And, above all, the 
insulation would be poorer, thus producing a poet cable, 
whose use would probably lead to dire results.—B. W. G. 


Answer to No. 775 (awarded 78. 6d.).—There are several 
methods of testing the purity of rubber; perhaps the 
simplest and most handy test is that of burning. To take 
this test it is only necessary to secure a small quantity of 
the rubber with which the cable is insulated. If the rubber 
is pure, when burned it should leave a soft white asb, the 
dimensions being much smaller than it was before being 
burned ; should the rubber be of a poor quality, not only 
will the ash be hard, but its dimensions will be practically 
the same. As a rule, cables are not insulated with pure 
rubber throughout, but have only a thin covering of pure 
rubber next to the copper conductor, the pure rubber being 
covered with vuleanised rubber. This rubber is of a different 
quality, and is mixed with certain compounds, of which a 
portion is sulphur. Should the sulphur not be thoroughly 
mixed the sulphur may form crystals, which dissolve out 
of the cable when exposed to moisture, causing small holes 
to appear, which will tend to weaken the insulation pro- 
perties of the cable. All cables should be tested at the 
manufacturers according to the specification, and should 
stand at least a current at a pressure equal to four times 
the ordinary working pressure for a quarter of an hour 
after the cable has been immersed in water.—QG. M. 
Question No. 774.— In a description of the electrification of a railwsy 

in France some weeka ago, rotary converters were mentioned as 
running compounded with the series windings opposing the 
shunt. Explain how such machines work, and give any advan- 
tages which they possess over ordinary compound rotaries. 

Answer to No. 774 (awarded 78. 6d.).—The object of 8 
differentially-wound converter or dynamo is to sapply 
current automatically and alternately at voltages about two 
mean values as occasion requires. It is used in parallel 
with a battery which it charges at the higher voltage, aud, 
in parallel with which, it supplies current to a network 31 
the lower voltage. Ita characteristic curve is represented 
in the figure, and from this it will be immediately seen 
that, running alone, it becomes demagnetised at a certaic 
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load; this, however, is prevented by a battery, a charac- 
teristic curve of which is also represented. It is quite clear 
that, so long as the battery and the machine are in parallel, 
their voltages must be the same, from which it follows that 
horizontal lines cut the two curves at points representing 
their respective shares of the load. If the capacity of the 
battery is large, the horizontal part of its curve will be long, 
and the maximum load taken by the machine is practically 
represented by the point at which the curves cut. 
The volts supplied to the network at large loads are 
also roughly represented by this point. If we 
examine the curves we see that when the load on the 
battery has dropped to zero (as at A), the machine—to 
‘keep at the same voltage—must supply a certain load (a) 
Now, as soon as the demand on the network drops below 
this value and the volts tend to rise, the machine would 
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immediately begin to charge the battery but for the fact 
that the battery volte still rise about 15 per cent. (to B) 
before charging commences, and another 5 or 10 per cent. 
‘before it becomes general. When this point is reached, 
and the battery volts have ceased rising with the machine 
volts, the machine will be supplying current represented 
by (c), so that the battery curve passes through a poiat, C, 
such that CK=K c. Now, since the volts cannot rise 
beyond this in the machine (on account of the battery), 
the points Cc are the last we can reach on both curves, 
and the machine continues to charge the battery at this rate 
‘antil load again comes on the network, when the series 
winding and the armature drop bring the volts down 
‘below A, and the battery begins to discharge again. The 
points A, B, and C, of course, vary slightly according to the 
state of the battery. 

The advantages and disadvantages of these machines over 
ordinary compound rotaries are obvious, each for its own 
particular work. This machine would, of course, be quite 
useless for keeping a steady voltage on, say, a traction 
‘system, apart from its battery. On the other hand, an 
ordinary compound-wound rotary converter would be out 
-of the question where a battery is used, as the latter would 
never have a chance of discharging in parallel with the 
machine. Ashunt-wound machine would not automatically 
give enough variation in voltage to charge and discharge 
the battery unless its characteristic curve was very steep, 
a result most simply and economically obtained by adding 
.a suitable number of series turns in opposition to the 
‘shunt turns, and, in short, making a differentially-wound 
machine.—W. E. P. 


Answer to No. 774 (awarded 78. 6d ).—This reversed 
series winding gives a falling pressure with an increasing 
load, which enables a floating battery to equalise the load 
on the generating plant. To anyone who is familiar with 
the regulation of rotary converters the above statement 
will make the whole question clear, and there is really no 
need for further explanation, but to anyone who is not 
versed in this matter the following should enlighten: The 
ratio of the alternating-current and direct-current voltages 
of a rotary converter is a fixed quantity, consequently one 
cannot be raised or lowered without the other, and is also 
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independent of the excitation ; therefore, in order to vary 
the pressure on the direct-current side, the applied pressure 
at the slip-rings must be altered. In some cases this is 
done by altering the transformer ratio or by induction 
regulators, but for automatic regulation the machine is 
usually provided with a series winding. At first sight it 
appears that this would be valueless, for it has been 
stated that the ratio is independent of the excitation, 
but with a little consideration it will be seen that this 
series winding can be made to vary the pressure at the 
slip-rings. If the excitation of any synchronous motor is 
varied, the driving current will also vary ; and on all such 
machines it will be found that for a given load there is one 
excitation which gives a minimum input. Avy increase in 
this excitation will cause the machine to draw a greater 
current, which will be a leading one, while any decrease 
will slso cause it to draw a greater current, but in this case 
it will be a lagging one. In short, by varying the excita- 
tion the power factor of the machine is altered. Now, it 
is well known that any circuit having inductance, a leading 
current will cause a rise in pressure, while a lagging one 
will cause a fall. This inductance is generally provided by 
putting reactance coils between the secondaries of the trans- 
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formers and the slip-rings. In order to see how the pressure 
is varled, à vector diagram may be employed. Let A B 
(Fig. 1) represent the terminal voltage of the transformers, 
and A C the lagging current. Then A D will be the 
reactance voltage at right angles to it, and A E 1s the 
vectorial sum of A B and A D which may be taken 
as the voltage at the sliprings. In Fig. 2 the machine 
is supposed to be running with & heavier load, and the 
current vector, A C, is consequently made longer and is 
now leading on the E.M.F.; also the reactance vector, A D, 
is longer to represent the greater reactance voltage. By 
drawing À E as before we again obtain the pressure at the 
slip-rings, which is obviously greater than when the current 
was lagging. In nearly all cases the series winding is 
arranged so that as the load increases the magnetomotive 
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force due to it assists that due to the shunt winding, con- 
sequently with an increase in load we get a leading current, 
and, therefore, a rise in pressure ; but in the machines under 
consideration the reverse is the case, for obviously the 
magnetomotive force due to the series winding is in opposi- 
tion to that due to the shunt, therefore with an increase in 
load the field is weakened, the current lags, and the pressure 
falls, which will, of course, cause a battery to discharge 
which has previously been floating at the higher voltage. 
There is little to recommend this system except that it 
saves the cost of a reversible booster, and the pressure 
regulation is bad, and it is much better to use a reversible 
booster, for not only would the load on the generating 
plant be equalised, Lut the pressure would also be main- 
tained constant.—E. AUSTIN. 


Answer to No. 774 (awarded 78. 6d.).—AÀ. compound- 
wound rotary converter with the series winding opposing 
the shunt is sometimes used on a traction load in conjunc- 
tion with a floating battery—that is to say, a battery 
directly connected to the 'bus bars through switches, without 
a booster or any automatic arrangement for discharging it. 
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The usual regulating cells are, of course, a part of the 


battery, but are cut in or out by the switchboard attendant. 

The method of working is thus. Under normal con- 
ditions from no load to about full load the rotary converter 
supplies the current to the line, but in the event of a heavy 
demand being made, the increased current through the 
series coil weakens the field, and causes the voltage to drop 
considerably. Simultaneously with the drop of voltage 
the battery begins to discharge, the rate of discharge 
increasing as the generator voltage become less—:.e., as 
the demand for current increases. Thus the generator 
takes the load up to a certain point, after which it is 
relieved by the battery. 
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Fig. 1 is a diagram of the connections: B B are the bus 
bars from which the feeders may be taken. A represents 
the generator side of the converter, which is connected to 
the bus bars in parallel with the battery, Bj. S is the 
shunt winding and F the opposing series. Fig. 2 shows 
how the work may be divided between the generator and 
battery. The dotted line is the generator characteristic, 
the full line the combined characteristic of generator and 
battery. The shaded portion shows the watts added by 
the battery. The point at which the battery commences to 
take up the load should be slightly beyond the point at 
which the maximum efficiency of the generator is attained. 
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The advantage of reversed series coils for traction work 
is that the generator can be used in conjunction with 
a battery without any special boosting arrangements. 
Naturally, the line voltage is anything but steady, but 
on a traction load this is not always of such vital importance 
as to warrant the additional expenditure on plant necessary 
to obtain close regulation.— J. B. F. 


Answer to No. 774 (awarded 58.).— The purpose of the 
type of rotary in question is that it shall be used with a 
battery, thus working itself at a fairly constant load, the 
battery discharging at heavy loads and charging at light 
loads, the effect of using a reversible booster being obtained 
without the use of auxiliary machinery. If this type of 
rotary is installed throughout the system, the load on the 
main generating station will, of course, be kept very nearly 
uniform. The action of the machine is that at a certain 
predetermined load the series field exercises a weakening 
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effect on the shunt field sufficient to lower the volts on the 


rotary and to allow the battery to discharge to the line. 
The load on the rotary being thus slightly relieved, the 
series field loses its predominance, and consequently the 
rotary supplies its normal output. In a carefully designed 
machine of this type the variation in the load on the 
rotary can be made very slight, and by using a diverter 
in parallel with the series field it can be adjusted to allow 
the rotary to work at different outputs, and for each 
different output be able to main that load very nearly 
constant, the line voltage, of course, being kept up by the 
battery. The rotary is simply a differentially-wound com- 
pound machine, and beiog differentially wound will not 
work at as good an economy as a cumulatively-wound 
machine, but the idea is that by sacrificing a little in 
the economy of the rotary and being able to do away 
with a reversible booster, that a higher total economy 
will be secured. An impression obtains in some quarters 
that the line voltage regulation on such a system would be 
very bad, but it would seem that this impression is owing 
to the fact of the machine having ite series field energised 
by its own outgoing current and not by the line current, as 
in some types of differentially-wound boosters, being over- 
looked. In the first case the output of the machine is to 
a great degree selfregulating; the instant the machine 
attempts to supply anything above the predetermined load 
the series field at once checks it, and its normal load is 
resumed. In the second case the machine would not obtain 
any relief until the line load lightened, and the load might 
continue heavy for so long that the polarity of the machine 
would need a good deal of power from the shunt field when 
the load lightened to bring about normal conditions. In 
the first case the regulation of the machine is independent 
of the line load, and the only effect of the battery trying to 
back on to the machine is to weaken the series field, and 
thus tend to restore normal conditions. From the above 
description the idea of installing such machines will be 
understood, and also the fact that with the first methed of 
energising the series field good regulation should be 
obtained.—W. T. W. 


Answer to No. 774 (awarded 5s.).—In the station men- 
tioned there is a battery installed in order to take any 
sudden rushes of current, and so prevent overloading the 
converters. The usual system is to instal a reversible 
booster to look after the battery, and in this case the 
machines would, of course, be compounded so as to keep 
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at approximately constant voltage. As this is a railway 
scheme, variations in voltage are not of much import- 
auce, hence it was decided to use machines with s 
large pressure drop, and to dispense with the booster. 
With this arrangement, when a heavy load comes on, the 
volts of the rotaries will fall off more rapidly than the 
battery, and hence the latter will take up most of the extra 
load. This will, perhaps, be better understood from the 
diagram, where A represents the characteristic of the 
machine and B that of the battery. Up to a certain 
point the machine will charge the battery, but if more 
eurrent is required the battery will supply it, as the 
generator volts drop more quickly than the battery. The 
only advantage of the system is that no booster is required, 
and against this must be set the very bad pressure regula. 
tion. I do not know if lights are run off the traction 
mains, but if so, I should imagine they would be very 
unsteady.—H. C. H. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is eonsidered when markin 
the relative values of these answers. All formuls shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


780. How would you arrange the Hopkinson test and determine the 
efficiency on two 900-kilovolt-ampere 500-volt compound gene- 
rators or machines —F. V. 


781. Describe with sketch the best vat to use for loading a 600- 

kilovolt-ampere 400-volt generator.—F. V. 
ANSWERS, 

Question No. 775. —A leading stoker in a certain central station is 
suspected of inefficiency. How can I tell whether he is getting 
the full duty out of his working boile:s before putting in another 
on a rising load 

Answer to No. 775 (awarded 78. 6d.).— Centralstation 
engineers are now turning their attention to the boiler- 
house more than they used to do, with a consequent reduc- 
tion in the number of pounds of coal burnt per unit gene- 
ratel. A boiler-house may be full of the most up-to-date 
arrangements and automatic appliances, and yet the coal 
bill will be excessive if the stokers themselves are inefficient. 
Asa rule, so long as a stoker keeps a steady pressure on 
his boiler nobody troubles him, but this is not enough. A 
stoker, in order to secure for himself the minimum of 
exertion and avoid words with the shift engineer about the 
pressure, is tempted to have more boilers working on the 
steam range than he should do, and also to put on another 
boiler before it is actually required. This practice results 
in large radiation losses, which under ordinary conditions 
amount to as much as from 5 to 10 per cent. If a boiler 
is worked under its full power, the amount of loss due to 
radiation will be the same as if was doing its full output, 
because the temperature of the steam is not altered. A 
boiler working at half its capacity will, therefore, lose twice 
as much by radiation as if ic were doing its full share of 
work, speaking in regard to the amount of work done. If 
a boiler is overworked, the relative loss by radiation is very 
much reduced. It will thus bs seen that for efficient work- 
ing it is most important to keep the number of working 
boilers as low as possible. 

Let us take the case of the average large central station, 
where the coal is fed by shutes into hoppers attached to 
the boiler front, and moving firebars are fitted to prevent 
the formation of much clinker. The inefficient stoker puts 
10 boilers working on a certain load for which eight would 
be quite eufficient. The steam pressure will not cause him 
much anxiety, as the 10 boilers would manage any sudden 
peak that came on without being pushed at all. With only 
eight boilers on he would have to keep his fires the right 
thickness, and a sudden rise in the load would mean con- 
siderable poking and slicing of the fires so as to keep them 
quite clear of clinker and working at their full capacity. 
He would also have to avoid feeding much water iato the 
boilers when they were being pushed, so as not to lower the 
temperature. A good stoker will not start up another 


boiler for every increase in load if he thinks the increase is 
only a temporary one. He will know from experience how 
many boilers are required for certain shifts, and on those 
shifts get the required number either working or ready 
with fires banked up for putting on the range. Mr. Bryan 
Donkin mentions a test where four good stokers were 
put to fire the same boiler—a two-flued 50ft. Lancashire— 
under the same conditions. There was a difference 
between the most and least expert of 23 per cent. in 
capacity and 18 por cent. in economy, a saving of £7 to £8 
per week with coal at 10s. a ton. 

I will now describe a method of comparing the efficiencies 
of the leading stokers which is used ia an up-to-date large 
central station. In order to fiad out how much coal each 
stoker uses on his shift, the shutes for each boiler are fitted 
with an arrangement whereby, when the hoppers require 
filling, the stoker pulls a handle, and a known quantity of 
coal falla into the hopper. A meter is attached to the 
bandle, which registers how many times the shute is 
opened. There are different methods of weighing the coal ; 
the one described above is a very common one. Each 
stoker as he goes off shift takes the readings on the dials 
of the meters, and notes the numbers of the boilers that 
bave been working. 
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In Fig. 1 is shown sheet that stoker has to fill up on 
each shift. The switchboard attendant takes the number 
of units generated at the end of each shift, and works out 
the number of pounds of coal and water per unit generated. 
The various shifts can thus be compared. A good plan 
would be to mark on the day's load curve when each boiler 
was put on. Do this for three weeks when similar loads 
are experienced, and it will at once be seen which stoker 
is the most conscientious worker. 

In Fig. 2 I give some actual results obtained in a central 
atation having a good day load. It will be noticed that 
the figures obtained for the night shift are always higher 
than those during the day, and that the highest figure is 
obtained on the Sunday morning. This is owing to the 
very small load on at these times. To compare one stoker 
with another, compare them on similar shifts and with the 
same boilers working, as boilers, though of the same size, 
vary very much in their steam- raising qualities. Also 
watch that the readings are taken at the end of the shift, 
not half an hour before. It the stokers know there is a 
test op, an artfal one will use almost every bit of coal on 
hia fires, and the man following him will have to use a 
lot of coal immediately to keep up the pressure. 


Days of week. Pounds of coal per unit. 


10 p.m. to 6 a. m. 6 a.m. to 2 p.m.|2 p.m. to 10 p.m. 

Sanday ........... 4-4 67 48 
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A CO, recorder is most useful in a boiler-house to ensure 
efficient working, and will almost certainly pay for its cost 
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in the first six months. The firemen can then see for 
themselves whether there is too much air passing through 
the furnaces. Mr. R. S. Downe ina paper recommends a 
bonus system for the stokers that he has tried with success 
at Southport. Certainly a small monetary reward will 
have a great effect on the way a stoker looks after his 
boilers.—W. A. T. 


Answer to No. 775 (awarded 78. 6d.).—'* W. E. O.“ gives 
absolutely no particulars of his boiler-house, and, therefore, 
only goneral and not particular advice can be offered to 
bim. Ia the first place, let him learn to fire and get a 
thorough understanding of the combustion of coal as applied 
to steam-boilers, for nothing is so efficacious to economical 
working as a skilful and intelligent operation of the boiler 
plant. He should ascertain the amount of evaporation his 
boilers will easily give under the conditions normal to his 
station, and should also know the amount of water used 
per kilowatt-hour in the station, including all auxiliary 
plant and unavoidable losses. He will then by comparing 
the load demanded with the number of boilers in service be 
able to form a very good idea of how things are being 
worked; he must not, however, think that the man who 
works with the fewest boilers in service is getting the most 
economical results, for this by no means follows. For 
instance, suppose he has a plant of 11 Lancashire boilers 
set in the usual manner, and that with the present load he 
ean just manage with six boilers in service. The load, 
however, is rising, and he will require at least two other 
boilers to get through the heaviest part of the load, and 
for at least an hour will have to force all eight boilers to 
get through. Then he must have, in order to be safe, another 
boiler up to or nearly up to pressure under banked fires, so 
as to safely meet a breakdown on any one of his boilers. 
Now, with Lancashire boilers especially, one boiler keeps 
its fellow warm, and radiation losses are thus to a great 
extent minimised, so that it would be by far the best policy 
in this case to work with nine boilers always in service, and 
for the following reasons : A boiler, unlike an engine, works 
best at an easy losd—each llb. of water evaporated is 
evaporated at a more economical rate than if the boiler 
was pushed—priming is avoided, the life of the boiler is 
prolonged, there is a good reserve of power ia case of 
sudden calls occasioned by sudden and severe overloads, 
the amount of feed water necessary to be fed to the boiler 
is reduced to a minimum, with consequent good effect on 
the economy of operation and life of the boiler and con- 
sequent on the fires not having to be pushed, there is time 
for complete combustion (or as nearly complete as is 
possible in practical working) to take place. The best 
test, of course, to apply is to note the amount of coal used 
by each leading fireman on similar loads and under similar 
conditions; but it is quite easy for an engineer not 
thoroughly conversant with the best methods of working 
his plant to so work matters in the engine-room that the 
fireman receives blame for what is not his fault. In many 
stations using reciprocating engines, the engineers pride 
themselves on maintaining a 27in. vacuum. Now, the 
economy to be obtained by a 27in. vacuum over a 25in. or 
24in. vacuum on reciprocating engines is decidedly small, 
but the increase of power required to obtain this increase 
of two or three inches is considerably over 75 per cent., 
and if the condensed steam is used again for boiler feeding 
the evil is still further aggravated, as the hot-well tem- 
perature is greatly reduced and more coal is required to be 
burnt in the boiler furnaces (owing to the influx of cold 
feed) than is necessary. The above instance will show how 
without exact particulars of the plant it is impossible to 
give any definite rules for working it at its highest economy. 
In conclusion, the leading fireman who is continually on 
the trot, and whose men are always sweating, is no good ; 
the skilful and economical fireman is always able to manage 
his work without killing himself, and with time to sweep 
up round the boiler and keep things tidy.—W. T. W. 


Answer to No. 775 (awarded 7s, 6d.).—The surest way 
of checking the leading stoker in question would be to 
measure the amount of water actually used during a certain 
time by the boilers under steam. A short test of, say, a 
quarter-hour or half-hour’s duration would be sufficient. 
The evaporative capacity of the working boilers being 
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known, it would be seen at a glance whether or no full 
evaporative duty was being got out of them. It is hardly 
necessary to point out the importance of having the level 
of the water in each boiler at exactly the same mark at 


the finish as at the start of the test. The quality of coal 
used should also be taken into consideration, and, if poor, 


allowed for. 


By inefficiency, it is presumed that the stoker in question 


cannot work his boilers to the same advantage when work- 
ing under the same conditions as the other stokers. It is the 
exception rather than the rule to find two (human) atokers 
who possess even in a small degree the same firing 
characteristics. This is more marked in the case of hand 
firing, and with machine stoking the writer has never known 
two firemen to work their boilers and stokers alike, even 
with men on shift together, and working under precisely 
the same conditions of load, etc., and using the same quality 
of coal; and, with few exceptions, firemen as a rule refuse 


to accept makers’ instructions as to the best methods of 
working their machines, preferring, instead, to work on lines 
of their own; especially is this so when one has to deal 
with men who have been used to hand firing for 10 or 
15 years. 

In many lighting stations, particularly those where the 
areas supplied are mainly residential the evening load 
(which is usually the heaviest) can be gauged from year 
end to year end to such a nicety as to make it almost 
possible to draw up a table of times for putting in boilers, 
starting engines, etc. In the case of large stations with 
variable loads, such as combined lighting and traction 
statione, the working conditions are, of course, different, 
and it does not always pay to leave the coupling 
up of additional boilers until the last moment. Boilers, 
when properly fitted with isolating valves, can be coupled 
to the range at a few pounds below working pressure s 
short time before being allowed to steam, thus obviating 
the risk of getting steam bound”; this plan is advisable 
where superheaters require to be drained before opening 
out the boiler to range. The writer knows of at least one 
ease of cracked cylinder covers owing to insufficient 
draining in the hurry for steam. Nearly all types of 
machine stokers have forced or assisted draught arrange 
ments, usually in the form of a number of steam jets; in 
fact, two well-known makes of machines depend entirely 
on their forced-draught attachment for their excellent 
steam-raising qualities. The nozzles or holes in the je 
pipes should be examined frequently, as they are very apt 
to become stopped up. With the chain-grate type of 
stoker it is most important that the grate be kept well 
covered with fuel in order to prevent any inrushes of cold 
air, which would otherwise work through the grate if the 
fire was allowed to get patchy or broken. If this type of 
stoker is used and the boilers are grouped in pairs with 
side passages between adjacent paire, a peep through the 
small inspection doors will soon show whether the fires are 
being worked properly or not. 

In all well-appointed stations periodical evaporative tests 
are regularly made on the boilers, usually after being laid 
off for cleaning, as where large contracts for coal extending 
over six or twelve months are given it is most important 
to know that the coal supplied is being kept up to spec 
fication, as it is not an uncommon occurrence for cosl 
to vary ia quality, usually on the poor side for the station. 
In some large stations where the boilers are hand fired, the 
firemen work on similar lines to the system in vogue on 
many large liners. The firemen all work their fires together 
at given signals from the leading stoker. This system 
possesses many bad features, and does not help to solve 
the smoke problem. The writer has found it a good plan 
on a rising (evening) load to run the water in boilers up to 
about seven-eighths glass, and has many times thus got ove 
the “peak ” without the usual extra boiler. l 

By paying close attention to the methods of working bit 
boilers and noting generally the amount of intelligence the 
fireman puts in his work, W. E. O.“ should soon fiad out 
whether the man is worthy of his hire or not. Bat, a 
before mentioned, it is seldom of much use to set up one 
fireman as a standard for the others to follow, and it does not 
always pay to change hands too often; new firemen invalt 
ably require initiating into their work at the added expen” 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, MAY 12, 1905. 


of a few tons of coal. The bonus system has been intro- 
duced in several large stations with the object of getting 
the best out of the boilers and firemen, but it can hardly be 
said to have proved a success. If kept in good working 
order, a CO, recorder soon pays for itself. A draught gauge 
should always be provided, as it is an indisputable authority 
at times when the fireman most emphatically declares ‘that 
the draught is bad.” A recording steam pressure gauge is 
(in the writer’s opinion) an indispensable instrament to 
every central station. It is, however, advisable to keep it 
under lock and key for obvious reasons. The sketch shows 


& part record—pricked from the original chart—which 
proved to be the undoing of a very careless fireman. The 
boiler was steaming at about half its normal load, but the 
fireman could not get the steam on the rise. The engineer- 
in-charge then took the boiler in hand himself, and, as 
shown on the chart, brought steam back to normal within 
half an hour. The sharp rise in the curve makes it hardly 
necessary to add that the boiler was of the water-tube type, 
and fitted with chain-grate machine atoker.—S. L. 


Answer to No. 775 (awarded 5s.).—It would be more 
than a difficult question to determine, by any fixed 
rules, the capability of any stoker in charge of boiler plant. 
Bat observation coupled with knowledge of the capability, 
so to speak, of the plant uader his control should enable a 
charge engineer to readily determine the question set. The 
eteaming capacity of the boilers and the steam consumption 
of the engines should be known to all ia charge—not the 
theoretical, but the ordinary practical figures. An engineer 
knowing the station load and its likelihood should know 
how many boilers he requires—it is a matter of predeter- 
mination. If the stoker be incompetent an observant 
engineer should easily see his weakness, for, except in cases 
of sudden rushes of load, a boiler-house works under 
absolutely uniform conditions, or should do so. A skilled 
man, by a glance at the fires, should detect bad firing ; the 
pump speed is à matter of experience and its variation a 
factor which every charge man should be aware of. Water- 
meters, gas-recorders, and the like make for efficiency, but 
they should be of more use in determining defects in 
machinery than incompetency in workmen. If an incom- 
petent stoker cannot be detected by the observation of 
what work is being done, and the knowledge of what ought 
to be done, it would seem that not only is the stoker at 
"uy e that the charge engineer is not free from blame.— 


Answer to No. 775 (awarded 58.).— In the central station 
to which the writer has the pleasure to belong, the capacity 
of each boiler is reckoned out in amperes at the mean ’bus- 
bar pressure on the assumption that each unit requires 
301b. of steam, Thus, supposing the boiler to be capable 
of evaporating 10, 000lb. of steam per hour, by dividing by 
50 we get the equivalent units—viz , 555 or 333,000 watts 
and this again divided by the mean ’bus-bar pressure, say 
450 volts, gives us 740 amperes. By this means the 
engineer in charge can tell by a glance at his ammeters 
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how near he is running to the capacity of his boilers, and a 
competent fireman should bave no difficulty in maintainin 
his steam at the proper pressure under ordinary norma 
working conditions if this load be not excseded. On a 
rising load it is well to get on another boiler half an hour 
before it is actually wanted, as more coal is used by fixing 
boilers than by working easily with an additional boiler for 
a short time. By employing this method no difficulty is 
experienced as to the time a boiler should be put on to the 
main, and by reference to the load curve of the same or a 
similar day of the previous week the writer has been able 
to go round to the boiler-house before the evening load 
comes on and instruct the leading fireman as to the exact 
time each boiler is to go on and come off.—J. M. A. M. 


Question No. 776.— A four-core telephone cable 44 miles long connects 
a sub-station to a generating station. The oores are twisted in 
pairs and used as two separate telephone lines. It is required to 
put up a pair of single-stroke bells, one at either end, to be 
worked by means of Morse keys in order to signal from gene- 
rating station to sub- station, and vice versd. Oan this be done 
with existing cable, without interfering with the proper working 
of the telephones? If so, how? If not, why not! The resist- 
ance of the line (lead and return) is 350 ohms. 


Answer to No. 776 (awarded 78. 6d.).—Yes ; this can be 
accomplished in several ways without interfering with the 
present telephone circuite, but the precise arrangement 
would be dependent on conditions not stated in the question, 
and which I therefore propose to assume in discussing a few 
ways of making a successful arrangement. From the 
question I understand that the two separate telephone 
circuits also includes two telephones at each end, with the 
probability, therefore, of simultaneous conversation on each 
pair of wires. It is thus obvious that any arrangement for 
signalling purposes should not include any combination of 
the two circuits if an high efficiency of working is desired. 
Such a combination would cause more or less cross-talk and 
strong induction from adjacent power cables. The question 
is now simplified : the two signalling circuits must be kept 
distinct, and each connected one to each separate loop. 
We may now only consider the case of one loop and the 
signal ia one direction only, as the other loop and return 
signal is merely a reverse arrangement. 
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Now, is it required that conversation shall be possible 
whilst signals are being sent! Assaming the simplest case 
first, where it is not desired that conversation shall take 
place at the same time, then Fig. 1 will be seen to meet the 
case, At end A, where signals are to be received, we have 
shunted across the loop a pair of bridging coils of 600 ohms 
each in series with each other. These coils should preferably 
be iron cased, because of the higher impedance offered to 
the shunted flactuating speaking currents than where simple 
resistance coils are used. Branched from the middle of 
these two coils is a single make-and-break relay of 500 ohms 
resistance, with its other terminal.joined to earth. This 
balanced earth, having 1,100 ohms interposed between 
itself and either line wire, will present no inductive effects, 
and is, in fact, a method adopted at certain exchanges for 
trunk clearing. The single-stroke bell is now joined up 
with its own separate battery to the local contacts of the 
relay, and should be kept as a separate circuit from the 
other apparatus. At the B end, one of the two lines is 
branched on to the under contact of the Morse key, the 
spring of which is joined to an earthed battery. If we 
combine two keys together to make two under contacte, 
both line wires may be branched to these, thus reducing 
the resistance in the signalling circuit. If the relay is 
operated by a minimum carrent of 15 milliamperes, then a 
battery of about 18 volts will be required, but where only 
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one under contact is made use of, a battery of 22 volta will | '*J." desires to know more of this I shall be glad to oblige 


be wanted. 

Considering now the other case, where it is required that 
the transmission of signals shall not interfere with conversa- 
tion taking place at the same time, it is seen in Fig. 2 that 
it is necessary to balance the signalling battery at B end, 
exactly as we have already done with the relay. Two 
similar bridgiog coils of the same resistance are used, and 
the Morse key under contact is connected to the middle 
point, the spring being, as before, connected to an earthed 
battery. When the key is depressed the current divides 
equally throogh the coils, passes along both lines, through 
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the distant coils, and rejoining at the relay, passes through 
the latter to earth. The resistance in the signalling circuit 
is 1,450 ohms, and with the same relay efficiency as before 
& battery of 22 volts would be required to operate it, 
exactly the same voltage as in the last case, but with the 
advantage of simultaneous signalling and speaking. The 
writer has had under his notice an arrangement very 
similar to this, and is confident that J.“ will experience 
no trouble if he adopts the system I have just described. 
He will find it equally applicable to either a battery or 
eto system. 

he following arrangement is an exceedingly simple one, 
and has been experimentally tried where a magneto system 
with low-resistance telephone bells of 100 ohms each is in 
use. At the end where signals are required, a two-ohm relay 
is placed in series with the line as in Fig. 3. At the B end 
the Morse key is connected so that it may substitute a 
battery for telephone when depressed, in which case the 
eurrent will pass through the 100-ohm bell and the two-ohm 
relay. If the latter has an efficiency of abovt 60 milli- 
amperes, it will require a battery of 30 volts at the other 
end to operate it. As before, the local contacts are joined 
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to the bell and separate battery. The passage of generator 
currents through this relay will not cause trouble, owing to 
the frequency of the current and the inertia of the 
armature. The latter will slightly vibrate as a consequence, 
but the rapidity of the alternations prevent it from closing 
the local contacts. The success of this system, however, 
will depend on the local conditions not stated in the question. 
If the bells are of higher resistance than 100 ohms, the 
battery of 30 volts would have to be increased. "This would 
then compare unfavourably with the system I have recom- 
mended, which has the additional advantage of being able 
to give signale without interfering with any conversation 
taking place at the same time. 

In conclusion, it would not be out of place to briefly 
mention that if J. s telephones are of the magneto type, 
he could superimpose a third telephone circuit by the use 
of translators. This, of course, would present greater 
advantages than the signa: ig circuit asked for. As it is 
beyond the question, I will not discuss it further, but if 


him.—F. RADCLIFFE. 


Answer to No. 776 (awarded 78. 6d.).—It is perfectly 
practicable to arrange the terminal conditions of the two 
pairs so that sipgle-stroke bolls may be introduced at each 
end and worked by Morse keys without any disturbance 
to the telephonic working. To effect this it is necessary to 
employ a special form of induction coil, known as a trant 
former, the function of which will be readily seen by con 
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sidering the manner in which it is introduced, as shown 
diagrammatically in Fig. 1, where the connections of only 
one pair of wires are shown. T T’ are the telephone 
sets at the respective ends; S P and S P tbe 
transformers; K K the Morse keys (single current); 
and B B' the single -stroke bells. The internal con 
nections of the transformer, which is of the Hedgehog 
pattern, are shown clearly in Fig. 2. The lins and earth 
(or return) wires of the telephone set are joined to P and P. 
The two lines of the particular pair considered are similarly 
connected to S and S. The resistance of the primary aud 
secondary coils of the transformers are the same—viz, 
150+ 150 ohms each. The resistance of an average pattern 
of single-stroke bell is 100 ohms, and the current required 
varies from a minimum of 45 milliamperes to 100 milli 
amperes, Estimating for a current of 80 milliamperes, 
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and noting that the total external resistance i 
150+ 175 +150+100 


= 288 ohms approximately when 


2 
either key is depressed, we may determine the battery 


power required from the expression C = TES wbere 
^ is the number of cells, r and R the interos 


and external resistance, and e the E.M.F. of a single 
cell, If Leclanché cells are used with an E. M. F. of 
14 volts and an internal resistance of one obm 


ree from which n=17 cells 
n +288 


The system outlined above is coming largely into use in 
methods of combined telegraphy and telephony where 
“superposition " is found to give excellent resulte —A. F. 


[Other replies to Question No. 776 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


` QUESTIONS. 

782. I want to connect a booster in circuit with one of the feeders ia 
an alternating-current single-phase station, 2,000 volts earthed 
return. Should it be connected to the earthed or unearthed main, 

783. Oertain motors and generators are fitted with a continuous ring, 
connecting all pole-shoes together, What is the object of this 
Van ead what is its effect on the working of the machine '— 


784, The system known as the free-wiring system has now been in 
vogue in certain towns for upwards of five years. How dces it 
satisfy (1) the consumer; (2) the supply company; (3) the 
local contractor ; and how are difficulties caused through tenants 
leaving and the new tenants refusing the use of the light 
adjusted ? —W. T. W. 


ANSWERS. 

Question No, 776.—A four-core telephone cable 44 miles long connects 

-  &sub-station to a generating station, The cores are twisted in 
pairs and used as two separate telephone lines, It is required to 
put up a pair of single-stroke bells, one at either end, to be 
worked by means of Morse keys in order to signal from gene. 
rating station to sub-station, and vice versé. Oan this be done 
with existing cable, without interfering with the proper working 
of the telephones? If so, how? If not, why not? The resist- 
ance of the line (lead and return) is 350 ohms. 

Answer to No. 776 (awarded 5s.).—The answer to the 
above question, so far as the possibility or impossibility of 
working the two bells by means of the wires already in use 
is concerned, is a decided affirmative, although as to the 
method of satisfying the requirements of the question much 
depends upon the circumstances and conditions of working, 
as well as upon the type of telephonic instrument, with its 
necessary connections, which is in use at the present time. 

ne of the chief difficulties encountered in solviog this 
problem is fouod in the lack of definite information as 
regards the type of telephone in use—that is, whether it is 
of the battery or magneto type. That such is the case is 
readily seen when it is pointed out that a system applicable 
to one type of telephone may be wholly unsuited to the 
other type, on account of the existing difference in the 
internal and external connections. For the sake of 
exemplification, therefore, we will here assume that the 
battery system is in use, and, following thie, will treat of 
several methods whereby the above requirements can be 
fulfilled. 

Method No. 1.—This method will no doubt be one of the 
simplest methods which can be adopted, and, if proper pre- 
cautions are taken, there appears to be no reason why it 
should not work satisfaetorily, without interfering with 
telephonic intercommunication. Ia Fig. 1 will be found a 
diagram of the necessary connections for the belle, with 
wires leading to the two telephones. For the sake of 
reference the following index of parts has been drawn up: 
B C isa battery of cells, whose E M.F. is about 30 volts; 
M is a Morse key; D is an ordinary single-stroke bell; E is 
an earth connection ; A and B are the two stations respec- 
tively. Consuliing Fig. 1, we see that only one wire is used 
for the bells, whilst the earth acts as a return for the current 
passing through either one of the two bells, When it is 
required to communicate from either end of the system to 
the other, the key, M, is depressed, with the result that a 
current traverses the battery, line wire, À' B', bell, D, and 
the earth, E, returning to the same battery, This, however, 
ean only be the case when the telephones are not being 
used, and it is presumed that the bells are not required 
when the telephones are in use, but only when they are 
out of use. Certain precautions must be taken, or else 
complications will arise and unsatisfactory working result. 
In the first place, it will be observed that between the 
points A’ and B there will be a difference of potential when 
the telephones are being used, and this difference of 
potential will tend to send a current through the two bell: 
and the earth ; if the tendency becomes an actuality, then 
the bells will ring and false signals will be given. Now, 
although this difference of potential may not reach more 
than 20 per cent. of the voltage of the telephone system, 
depending upon the peculiar circumstances of the case in 
question, yet it is advisable to reduce this tendency to its 


smallest limits. To effect this, the bells should each have 
at least a resistance of 1,000 ohms, whilst a still higher 
resistance would not be out of place or beyond reason. It 
this precaution be made, then the two bells will not ring 
when the telephones are working, because the current. 
passing round the coils of the bell will be too small to be 
effective. Another precaution which should be made is to 
make sure that the insulation of the system is good, for if 
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this is not the case, then earth leakage currents will pass 
between the bells and the telephones, causing sad havoc to 
be made of any communication which may be in progress. 

Method No. 2.— This method is differentiated from the 
above, inasmuch as the earth return is displaced by a line 
wire return. Fig. 2 shows a wiring diagram of this method, 
indexing being the same as in Fig. 1. As will be seen 
from a perusal of the figure, two lines are used, one from. 
each of the two telephone systems, thus interconneeting 


FIG. 2. 


these two systems through the two bells. The method of 
procedure in this case is precisely the same as in the above, 
the function of the earth being performed by the newly 
introduced line. In this method, too, the resistance of 
each bell should be at least 1,000 ohms, this being 
increased if possible. The increase is more necessary here 
than in the preceding method, because at times when the 
two telephone systems may be in use simultaneously 
there will be two differences of potential acting together 
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on the bells, tending to send double the current round 
their coils. Therefore, it possible, use a resistance of 
2,000 ohms for each bell, and, if practicable, a slightly 
higher battery voltage than 30 volts. 

In the above it has been assumed that no bell signalling 
is required when the telephones are in use. If, however, 
bell signalling is required then, or at any time, it is clear 
that the above methods are of no use, and it is feared that 
no reasonable and simple method is, without introducing 
fresh line wires. Concerning the above two methods, it 
may be found that greater practical convenience and more 
satisfactory working is secured by introducing a relay into 
each bell circuit, and then the connections and wiring must 
be altered accordingly.—G. W. B. 


Answer to No. 776 (awarded 58.).— The question states 
that the cores are twisted in pairs and used as two separate 
lines, so I presume they are as shown in Fig. 1. If the 
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wires were connected in this way it will give a larger 
sectional area of copper, and therefore offer less resistance 
than if they were separate. As there is a considerable 
distance i for the current to travel, a relay will be 
required. Fig. 2 is a diagram of connections of two single- 
etroke bells, with telephone connections, that I have work- 
ing every day, and they give no trouble at all. The tele- 
phones are the ordinary watch pattern type. I suppose 
the telephones in question will be of the humming trans- 
mitter type. This type will even work better on a bell 
circuit than the watch type, on account of the induction 
coil. As the receiving circuit is connected across the ends 
of the secondary of the coil, this reduces to a minimum 
inductive disturbances, which are generally a trouble in the 
watch type. I presume the signalling for the telephones 
will be done by the single-stroke belle, therefore a certain 
eall will be necessary when telephone communication is 
required. A switch is put in the telephone circuit to cut 
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the telephone out when not in use. This arrangement, if 
tried, will be found to give every satisfaction.—J. P. S. 


Question No. 777.— What is the customary limit of density of current 
(per «quare inch sectional area) in feeder cables ? In what degree is 
the limit affected by the proximity of other feeders, or by the nature 
of the coveringa, both protective and insulating? The reason for 
Asking this question lies in the observation that a feeder (carrying 
1,000 a per square inch during & breakdown of another feeder) 
became heated to such an extent as to alarm the workmen and 
jointers who were repairing the defective cables and had exposed 
the sound feeder. The feeders are lead and paper covered copper 
cables laid in tarred sand in wooden boxes. 

Answer to No. 777 (awarded 7s. 6d.).—It is impossible 
to state whether the current density of the cable in question 
had exceeded its assigned limit, because this current 
density is by no means a constant, and varies greatly. 
Let us consider a cable d inches diameter conveying a 
current C amperes. The area of the cable is 7d? square 


inches and its current density is — amperes per square 
T 

inch. Its cooling surface per inch of length is rd square 

inch. Now let us double the area of the cable and find the 

ratios of the cooling surface in the two cases per ampere 

with the same current density. With diameter d the 


i 1,000 square millimetres 1,350 amperes. 
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cooling surface per ampere 74, With area 2 d* the 


diameter of the new cable will be J d and the cooling 
surface per inch length =r /2d. The current is now, of 
course, 2 C. "Therefore, the cooling surface per ampere is 


now d= Td Thus we have considerably reduced 


the cooling surface per ampere. Therefore, to work with 
the same maximum permissible rise in temperature of the 
cable, we shall have to reduce the current density in the 
larger cable. 

Now, when the temperature of a cable has assumed a 
steady condition, the amount of heat generated and the 
amount radiatad and conducted are equal. Therefore, the 
nature of the surrounding soil and the depth in the earth 
the cable is buried will play an important part in this 
question. If the surrounding earth is moist, the heat will 
be conducted away quicker than if the earth is dry. I am 
of the opinion that the sand in which the cable in question 
is laid will prove very non-conducting, and thus render the 
temperature of the cable higher than it would ordinarily be. 

Four years ago the principal German cablemakers 
attacked this question, and a committee was formulated 
with a view to conduct experiments to decide this question. 
These experiments were conducted on cables buried in the 
garden of the Munich Laboratory. After long experiments 
they adopted a formula which was found to give results 
very much in accord with experiments, as follows: 
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where d — the diameter of the cable; 

q =the cross-section in square millimetres ; 

J =the current ; 

t = the temperature rise (degrees C.); 

h= the depth of the cable below the surface of the 
earth; 

C=a constant the mean value of which as the 
result of many experiments was found to be 
11.55. 

The maximum permissible temperature rise can be taken 
as 25deg. C. above the earth, giving an actual temperature 
of 40deg. C. on a hot day. Supposing the cable to be laid 
at & depth of 700mm. and that only go and return are 
considered, the following figures may be taken as giving 
the loads cables can carry: A cable of 16 square milli 
metres section will carry 140 amperes, of 50 square milli- 
metres 260 amperes ; of 95 square millimetres 370 amperes, 
of 150 square millimetres 475 amperes; of 310 square 
millimetres 705 amperes, of 500 square millimetres 920 
amperes ; of 625 square millimetres 1,040 amperes, and of 
These results 
are the latest and most accurate to hand, and are 
being put into practice by the leading cablemakers. 
The question also asks whether the limit of current density 
is affected by the proximity of other cables. Most certainly 
it is, as it will be seen that a greater amount of heat has 
to be conducted away by the earth ia proximity to the 
cables. This will mean an increase in the temperature of 
the cables. In the above experiments it was found that in 
such cases the loads given mast be lowered by 25 per cent. 
The nature of the coverings has very little effect on the 
current density.—EnNEsT P. HOLLIS. 

Answer to No. 777 (awarded 78. 6d.).—The current density 
of an insulated cable is limited by the maximum safe rise 
of temperature which takes place due to the C? R losses in 
the conductor. An insulated conductor dissipates this heat 
by radiation and convection from its exterior surface ol 
insulated covering, and, therefore, the maximum current 
density depends partly on the nature of the insulation—+ e. 
how far this will stand heat without deteriorating—and 
partly on the disposition of the conductor with reference to 
its surroundinge—i.c, the amount of surface exposed for 
radiation and the heat-condueting properties of the sur 
rounding materials. In the old days it was sufficient to 
say that the maximum current must not exceed 1,000 
amperes per square inch of conductor area, and this rule is 
often found in use now. It is obvious, however, that this 
is not true for all sizes of conductor, for it does not take 


| into consideration the sine qué non of the whole problem 
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——te, the maximum safe heating effect of the current. 
As a matter of fact, it is too small a current density for 
mall insulated conductors and too large for heavy con- 
-ductors when laid in the usual way. For the same current 
density it is obvious a small conductor will not get so hot 
As a large conductor, for its radiation surface is larger in 
proportion to its area. 

ennelly found that the rise of temperature which 
*hould govern the maximum amperes carried varies nearly 
-As the square of the current for any given wire, and that 
the square of the current varies as the cube of the 
diameter of the wire. He published a table based on the 
rule laid down by the I.E.E, that “the sectional area of 
any conductor should be so proportioned that if double 
the current be passed through it the temperature of such 
conductor shall not exceed 150deg. F.—i¢, assuming an 
average temperature of 75deg. F., then the rise of tempera- 
ture shall not exceed 75deg. with double the normal current. 
‘The rule following expresses this : ! 


d=0147 VOZ, 
where d is diameter of conductor in inches and C the 
current in amperes. 
I have found from experience of town feeders that the 


1.E.E. rule regarding current density is safe and reliable 

for feeders laid in the ground. This rule is as follows : 
Log C —:82 log A 415, 

where C = current in amperes and A = area in one-thousandth 

of a square inch. This gives a maximum rise of about 

20deg. F. on large sizes, and is a good practical rule, which 

I take it is what the enquirer wants. 

In order to see at a glance what is the correct maximum 
density for all sizes of cable, I give the following table 
calculated from this rule. I have also added in a separate 
column the density in accordance with Kennelly’s rale. 


Sectional area of con- Maximum current in amperes ——— 
ductor in : quare According to - According to 

inches, I. E. E. formula. Kennelly's formula. 
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Answer to No. 777 (awarded 78. 6d.).—It is a difficult 
matter to fix a limit for the current density in a cablo. 
As the case quoted is a special one, the feeder being loaded 
up owing to the breakdown of another feeder, it is possible 
to neglect the question of the economical current density 
and drop of pressure, and to consider only the maximum 
eurrent density admissible without heating the cable to 
such an extent as to cause damage. "The result of passing 
a heavy current through a cable might be a temporary or a 
permanent weakness, in the former case the insulation 
resistance becoming less for the time being, and improving 
again to its normal value under normal conditions; and in 
the latter case, the insulation resistance becoming less per- 
manently, and either breaking down duriog the time the 
extra stress is on the cable, or at some future time. 

The extent to which the insulation of a cable is impaired 
depends upon the value of the current and the time the 
current is passing, and the pressure will considerably 
influence the result in the case of au excessive current. It 
is quite possible for a very large current to be carried 
dor & short time without doing any damage, as the 
cable will take some time to heat up, but as the 
temperature of the cable increases, the insulation resist- 
ance will fall to a greater degree. Thus, in the case 
of a temporary weakness, no actual damage would 
probably be caused, owing to the current not reaching an 
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excessive value or only being excessive for a short period, 
not sufficiently long to distort or physically damage the 
insulation. In the case of a permanent weakness, however, 
the insulation may be so distorted, either due to the heat 
alone, or due to the failure of the cable mechanically, or 
the properties of the insulation may be completely altered, 
and in most cases the insulation would become dried up or 
charred. It is possible that neither of these faults would 
show on an ordinary insulation testing set of the usual 
voltage, and in the case of low-pressure cables there might 
be no actual breakdown for some time, but in the case of 
high-pressure feeders it is probable that the cable would 
break down at the time or when the current again reaches 
a high value, or should a sudden rise of pressure occur. 

The damage liable through overheating varies with the 
class of cable, but a few instances might be mentioned. 
With vulcanised bitamen cables probably a permanent set 
would take place owing to their mechanical weakness ; 
with rubber cables, the rubber would be impaired and 
charred, and the author has seen cases where rabber or 
rabber composition has become quite hard and brittle ; 
whilst with fibrous cables impregnated with compound 
(such as paper cables), the compound may be caused to run 
or volatilise and the insulation to dry up, the mechanical 
protection remaining perfectly good, and these cables would 
probably suffer more damage than those of the other 
classes. Damage may also be caused at the jointe, but if 
these are well made, and the cross-section of the connectors 
sufficiently large, they should stand as much or even more 
current than the cable. 

The best condition under which a cable can work, as 
regards heating, appear to exist when the cable is as free 
as possible, and if other cables in proximity are sufficiently 
far away for the heat generated by them to be dissipated 
without affecting the temperature surrounding the cable 
carrying a heavy current, the carrying capacity of the latter 
will not be affected, and, vice versd, a cable in a position 
where it receives heat from the exterior will not carry such 
& heavy current as one which only has to dissipate its own 
heat, the heat emitted being dissipated in proportion to the 
difference of temperature which exists between the cable 
and the surrounding medium, and the conductivity of the 
latter. It would appear, therefore, that cables laid direct 
in the soil or in troughing will not carry such heavy currents 
as those drawn into conduits, providing the latter are 
efficiently ventilated, owing to the air conducting the heat 
away better than the soil. Few experiments, however, as 
far as the author is aware, have been made to ascertain the 
actual and safe temperatures of underground cables, and it 
is therefore difficult to form an opinion of the effect of 
heavy currente on cables with insulating and protective 
coverings of different kinds working under various con- 
ditions. One of the Board of Trade regulations states that 
the rise of temperature in a conductor shall not exceed 
30deg. F., but probably few engineers know whether they 
conform with this regulation, and to what extent damage 
would ensue if the limit given is exceeded. 

The author is of opinion that 1,000 amperes per square 
inch should be a perfectly safe current density, and for 
short periods cables should stand considerably more. The 
following axioms may be mentioned : larger current densities 
are permissible with small than with large cables, with 
single cables than with concentric cables, and generally with 
private lighting than with street-lighting cables, owing to 
the smaller amount of heat to be dissipated in the first and 
last cases and to the larger conducting surface in the second 
case. For ordinary working, a good current density on 
maximum load is about 700 or 800 amperes, but some 
engineers adopt 1,000 amperes per square inch as a standard. 
The current density allowed on ordinary maximum load 
should, however, be calculated in conjunction with the drop 
in pressure and the most economical current density, the 
latter being fully explained in an answer by the author to 
Question No. 753, appearing in the Electrical Engineer of 
Feb. 3, 1905.—H. A. N. 

Answer to No. 777 (awarded 5s.).—The customary limit 
of density of current is 1,000 amperes per square inch in 
cables used for feeders and distribution, but although this 
limit is set by many fire offices, it is not altogether a good 
one for all sizes of cables. A maximum ris) in temperature 
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for conductors is also set at 75deg. F. above atmosphere 
with double the normal maximum current—that is to say, 
with normal maximum workiog current a rise of 19deg. F. 
is permitted. Kennelly gives the rule 
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connecting the diameter of the cable with the current so 
that the above limit is observed. If the limit of 1,000 
amperes per square inch were worked to, it is apparent 
that for large conductors—over ‘2 square inch—a greater 
rise in temperature than the 19deg. would result, and at 
one square inch area the 1,000 amperes is 50 per cent. 
more than Kennelly's rule admits. Probably * E. B." will 
calculate out the permissible current from Kennelly’s rule 
and may find that the 1,000 amperes per square inch 
is too high. Of course feeders, insulation, etc., have 
gene on this question, but the rule given will cover most 
natural modern conditions. Often abnormal and unexpected 
effects are met with—for instance, with alternating current 
transmitted some 2,400 yards, six ‘3 square inch feeders 
working in parallel at a current density of but 500 amperes 
per equare inch allow of a drop of 90 volts. Farther 
details of the conditions of the case E. B."-presents might 
m mu light on the reason for the excessive heating.— 


Question Nu. T18.—A large institution requires a 14-h.p. motor for 
a laundry and also want the same motor to augment a deficient 
water pressure—due to high ground on which building is 
situated—in case of fire, by working a pump fed by the water 
supply. How can the motors be best arranged to falfil this 
two-fold purpose ? 

Answer to No. 778 (awarded 10s.).—The requirements of 
the question seem to be that a 14-h.p. motor shall be used 
for driving the laundry machinery, and shall be so arranged 
that, in case of fire, the laundry load can be thrown off the 
motor and a pump coupled up. Well, now, it is obvious 
from the nature of the question that the change from 
machinery to pump must be a quick one, and the quicker it 
is the more valuable will the arrangement be. 


LP FP. 


Fie. 1. 


I should suggest the following method: In Fig. 1, L P 
and F P are the loose and fast pulleys respectively of the 


main shaft, A, driving the laundry machines. To the left 
of these pulleys is a short length of shaft, B, supported by 


. S. 
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its own bearings, and quite separate from A, but in a direct 
line with it. A pulley friction clutch is fitted to the loose 
ulley and shaft B, so that they may be coupled together 
y means of turning a handle, H. The pump is driven by 
belt from a pulley on B. In case of fire the method of 
procedure would be as follows : Suppose the laundry is being 
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driven, and belt, C, is on FP. By means of & belt shifter 


the belt is pat on L P, and this disconnects the shaft A. 


The clutch is next tightened up, and this drives B and the 


pump. In stopping the motor, the cluteh should be releand 


before the current is cut off. 


To facilitate quick change, a slight modification in the 
pipe connections for the water is advisable. In Fig. 2 let 
D P be the water supply for tbe institution. A braneb, 
SP, is taken to the pump suction pipe, and LS is the 
ordinary water supply to the laundry. If a non-retam 
valve, N R, be fitted in L S, then, as the pump is fall of 
water, it may be started without the opening or olosing ol 
any valves, which, as a rule, take ap a cousiderable amount 
of time. 

To ensure readiness and effective working, the whole 
arrangement should be tried at least once a week, and the 
working parta of the friction clutch well inspected.—P. D. 


Answer to No. 778 (awarded 7s. 6d.).—From the wording 
of the question it is understood that a 14-h.p. motor isto 
be installed for driving the line shafting in the laundry, 
and that the same motor is to be able to drive a pump 
which will augment the head of water sufficiently to deal 
with an outbreak of fire. The leading feature, then, about 
the pumping arrangement must be that it shall be 
absolutely reliable; it thus follows that it must be s 
simple as possible, and that there must be no parts liable 
to get out of order and require adjustment. Centrifugal 
pumps can now be obtained from the leading makers which 
are capable of pumping to any height desired, from a few 
feet, say 20ft., to 2,000ft. They are extremely simple 
reliable, require no adjustment, and are low in first cost, 
and if the right sort of pump is selected they work ats 
good efficiency; they can also run at high speeds, and can 
thus be direct connected to a motor. The scheme suggested 
is shown by the accompanying rough sketch. The motor 
drives the laundry line shafting in the usual way and is 
mounted on a sole-plate, which also carries a multiple 
turbine high - lift pump and a simple form of 
clutch gear which allows the motor to drive the 
pump direct. The pump is fed by the water supply, and 
delivers into an elevated tank, which tank should be 
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about 30ft. above the highest point of the building it is 
wished to protect. Various points of vantage should be 
marked off, and each farnished with a water service from 
the tank, aud the tank should be of such a size as to be 
able to hold a reserve of two hours’ supply without calling 
upon the pump, and with all the fire service hoses in full 
play. The tank should, of course, be suitably housed, and 
each week the various jets should be tried, the water noi 
needing to be wasted, as the top windows, etc, of the 
building can be swilled in this way ; the tank should then 
be filled up again, and the time noted that it takes the 
pump to refill it—this will keep a check on the working o! 
the pump. From the wording of the question it has been 
understood that there will be no chance of the pump losiog 
its water as the water supply flows to it, and enables it to 
work just drowned; however, if this is not the cas, 1 
couple of pipes run from the top tank to the suction of tbe 
pump will do all the priming required. An installation on 
the above lines will afford adequate protection against fire, 
a full supply of water being available any time, thus allow 
ing an outbreak to be tackled at once without any waiting. — 
„T. W. 


[Other replies to Question No. 778 will be given in our 
next issue.— Ep. E. E.] 
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QUESTIONS AND ANSWERS, 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has ap The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


185. It is noticed that dust collects much more on the positive than 
on the negative bus bars in a central station, also that it collects 
on the panes opposite the bars, and that more collects 
opposite the positive bar than the negative. How is this 
explained —H. G. H. 


785. Ata hydro-electric installation some surplus power is available, 
State the best method of obtaining a record of the same with a 
view to installing another turbine 12 months hence, Fall, 11ft., 
subject to frequent floods. —A. R. 


ANSWERS. 


Question No. 778.— A large institution requires a 14-h.p. motor for 
a laundry and also want the same motor to augment a deficient 
water pressure—due to high ground on which building is 
situated—in case of fire, by working a pump fed by the water 
supply. How can the motors be best arranged to falfil this 
two-fold purpose ? 

Answer to No. 778 (awarded 7s, 6d.).—The best arrange- 
ment for this two-fold purpose seems to me to be that 
the pump and motor be fixed on a bed-plate and coupled 
together by a jaw clutch when working together. This 
method keeps a very compact set, and, if anything, is 
cheapest. 

The method of connecting the motor to the pamp depends 
on the speed and type of pump used. The speed of a 
14-h.p. motor is about 700 revolutions per minute, which is 
about the same speed asan 8in. centrifugal pump delivering 
1,050 gallons per minute with a 20ft. lift and requiring 
15 h. p., so we will assume that this pump be used. The 
arrangement shown in Fig. 1 may be applied satisfactorily, 


FIG. 1.— Arrangement of Motor and Pump. 


the motor, D, being fixed to an extended bed-plate supplied 


with facings to carry the pump bearing, C. On the back 
end of the motor shaft is keyed one half of & jaw clutch, B, 
which engages the other half, À, which slides on a feather 
key let into the pump epindle. "When the motor is driving 
the laundry shafting, the loose half of the clutob, A, is 
thrown out of gear slong the shaft, and held so by a set 
pin. When it becomes necessary to use the pump, the 
motor must be stopped, the belt thrown off, and the loose 
half of the clutch put into gear and tightened by the set 
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pin. All this may be done very quickly in case of fire. 
It will be noted that the pulley is keyed on to the com- 
mutator end of the motor shaft. Complete shifting gear 
in the shape of a lever may be applied for throwing the 
clutch in and out, but as a fire is a very rare occurrence 
this is unnecessary, and entails more expense. 

A shant-wound motor would suit the purpose best, and 
the direction of rotation must be chosen so that it suite. 
both pump and shaftiog, and if this cannot be done 
effectively, a change-over switch should be placed between 
the motor and starter and connected as shown in Fig. 2. 
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Fic. 2.—Diagram of Connections between Shunt-Wound Reversible 
Motor and Starter. 


This may be used instead of a reversible controller, which, 
with its two sete of contacts, might “fog” the attendant. 
as to which direction to turn when starting. If the motor 
connections are on the outside, the armature or shunt leada. 
may be changed by hand almost as quickly to reverse the 
direction of rotation. With a shunt-wound motor either 
the armature leads or the shunt connections must be 
changed, and not both If the speed of the motor requires. 
a little alteration to drive the pump at its most effective 
speed, a resistance may be placed in the armature or shunt. 
circuit of the motor, to enable the speed to be either raised 
or lowered as required. If the speed needs decreasing, the 
motor starter may be wound as a controller at a little extra. 


cost. 

Should a double-acting slow-speed pump be used, it will 
require either a single or double redaction gear fixed 
between itself and the motor, and the wheel that gears. 
into the motor pinion must be free to slide on a feather, 
in or out of mesh as required. If for any reason the 
pump cannot be coupled direct to the motor, it may be 
driven off a countershaft by belt, but I believe the best 
method is as described above, and as shown in sketch.— 
P. DEAN. 


Answer to No. 778 (awarded 78. 6d.).—The best arrange- 
ment would be to have an overhead tank fixed on the top 
of some building at a sufficient height to get pressure 
enough for the purpose and keep this tank full by means. 
of a centrifogal pump driven by the laundry motor. With 
this arrangement a plentiful supply of water would be 
ready at any time of the day or night in case of fire. One 
important point would be that if the fire was not of very 
large dimensione, it would be immaterial whether the elec- 
trical supply were on or off. The laundry motor is shown 
in Fig. 1, and the method of driving indicated. The 
arrangement is very simple, and probably all the laundry 
machinery will be stopped and started in the same way. 
The only difference between the two cases is that in Fig. 1. 
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the pulley 5, instead of being loose, is keyed to a small 
countershaft which drives the pump. Under normal con- 
ditions the belt will be on pulley « driving the laundry 
machinery, but in case of fire the motor would be started 
up, the handle, c, pulled, causing belt to move on to 
pulley ö, the stop valve, e, shown in Fig. 2, opened, allow- 
ing water from town maine to rush up into the pump and 
be delivered into tank. If the supply of electricity can 


LAUNDRY 


SUPPLY. 


Fic. 1. Fic. 2. 


be absolutely relied on, then the expense of the overhead 
atorage tank can be dispensed with. The same arrange- 
ments hold good with the exception of the pamp delivering 
the water direct to the fire hose. Two centrifugal pumps 
may be connected in series if a high pressure is desired. 
This type of pump is very suitable for electrical driving, 
as it rans at a high speed, and thus saves a lot of expen- 
eive gearing. The laundry motor may be coupled direct 
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to the pump, if desired, through some simple form of 
clutch, as shown in Fig. 3. Both machines would be 
mounted on the same bed-plate, and the pamp connected 
to the motor whilst it was standing, the belt being thrown 
off the laundry machinery countershaft if desired.— 
RESEARCH. 

Answer to No. 778 (awarded 58.).— A. R.” does not 
state very clearly what is exactly required. It is assumed 
that the motor will require to drive a line of shafting from 
which the various machines will be driven by fast and loose 
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pulleys. The driving of the pump will depend upon the 
type chosen. Pumping may be done either by & direct- 
driven centrifugal pump or by ram pumps driven through 
gearing or belt. If a centrifugal pump is chosen, one sole- 
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plate could be made suitable for motor and pump as shown 
on Fig. 1—P, pump; C, clutch; M, motor. It would be 
advisable to have some form of clutch in case of fire, which 
is easily engaged and disengaged while the shaft is in 
rotation. The act of engagement should be practically 
without shock, yet take up the motion quickly. A suitable 
armature spindle could be made so that pulley for line 
shafting could be put on either at S! or S2. The belt would 
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be off when driving pump. One type of friction clutch is 
shown on Fig. 2. Claw clutches are used when it is possible 
to stop for purpose of coupling. A belt-driven pump could 
be arranged as shown on Fig. 3, providing A. R.” has 
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plenty of room, and could find suitable positions for motor 
and pump giving the right direction of rotation for pump 
and shafting. Fig. 3 shows belt driving line shafting and 
Fig. 4 driving pump. It is assumed “ A. R“ knows the 
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horse-power of pump which can be driven by a 14-b.p. motor. 
number of gallons x 10 x total head in feet 
55,000 
Allow 20 to 40 per cent. for friction, bends, etc. The 
above is a formula which may prove useful to A. R. — 
. W. H. 


Fic. 4. 


H. P. of pump 


Question No, 779.—A three - phase induction motor, with star-connected 
stator windings, is so arranged that each limb of the star consists of 
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Fie 1. 
two parallel circuits, each cirouit producing one set of poles aad 


its neighbour the opposite set (see Fig. 1) If these circuits were 
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placed in series, still star connected (see Fig. 2), in what manner 
would the machine power factor and efficiency be affected at light 
and fall loads ?—MEsu. 


Fic. 2. 


Answer to No. 779 (awarded 10s.).—The question does 
‘not state what voltage is to be used on the motor after 
reconnecting from Case I. to Case II, but it is presumed 
that twice the voltage used with the former is to be used 
with the latter connection. If the same voltage were used 
in both cases, it will be seen that by doubling the number 
-of turns in series per phase we halve the flux per pole, and 
thus reduce the output of the motor approximately in the 
ratio of 4 to 1, and in all probability it would be unable to 
perform the duty required of it. Assumiug, then, that the 
voltage is going to be doubled when the motor is running 
with all the poles in series per phase, we shall see that the 
power factor and efficiency will remain the same in the two 
cases. 

Let the notation for the case when we have two poles in 
Parallel per phase be as follows: 


V.—stator voltage per phase; 
I = stator current per phase; 

ay = stator reactance per phase ; 

%q = rotor reactance per phase (z, being here reduced to 
have that value it would have if there were the same 
number of phases in the rotor as in the stator and the 
same number of turns in series in each) ; 

Um = magnetising current per phase in stator. 


Takiug first the power factor into consideration we have 
the well-known formula, 
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Now, the reactance per phase will vary with the square 
‘of the number of turns in series per phase, so that, as in the 
second case, we have twice the number of turns in series 
per phase that we have in the first case, the stator react- 
ance will be altered to 2? z; I, and the rotor reactance per 
phase will be 22 x, I. The magnetising current in Case II. 
will be C,,/2, for to get the same flux per pole we shall 
require the same number of ampere-turns per pole as 
before, but now, since all the poles are in series instead of 
two in parallel, we shall only require half the former 
current from the line i e, C,,/2. Thus for the power 
factor in the second case we have, with line current I/2 
and line voltage 2 V, 
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i e., it ie the same as before, and since I is an arbitrary 
value of the current, this will hold for any value from no 
load to maximum output. 

Looking now at the question of efficiency, with the 
same flux in the machine we will have the same core loss, 
also the friction will remain unchanged. For the same 
watt input we shall have half the current in Case II. that 
we have in Case I., since the power factor, as shown above, 
is the same in each case. The resistance in Case II. will, 
however, be four times what it is in Case I., since we have 
now twice the length and half the cross-section of copper 
per phase, so that although I? is, in the latter case, one 
quarter of what it is in the former, this increase of resist- 
ance just balances again the I? R losses in each. This, of 
course, applies to the rotor as well as to the stator, since, 
as stated before, we can always consider the rotor winding 
to be reduced to the same number of phases and the same 
number of turns in series per phase as in the stator. For 
the same watt input, then, we have the same losses in the 
two cases, and thus the same output, and, following on that, 
the same efficiency. As in the case of the power factor, 
UN holds good for any value of the current in the motor.— 

AC. 


Answer to No. 779 (awarded 7s. 6d.).—The change con- 
templated amounts to doubling the effective stator turns in 
series per phase, and reducing the effective sectional area of 
the stator wire by balf. In order to make the result of 
these changes clear, it will be necessary first to describe the 
action of an induction motor shortly. When such a motor 
is running unloaded, a small current, consisting partly of 
the wattless magnetising current producing the flux of the 
motor, and partly of a power current representing the 
no-load losses of the motor, flows into the stator. The 
value of the magnetising current depends on the dimen- 
sions of the magnetic circuits, the number of turns, eto., 
and adjusts itself automatically until sufficient stator flux 
to produce a back voltage in the stator windings nearly 
equal to the supply voltage is set up. The value of this 
flux is given by the expression | 


Flux = internal stator volts per phase x 10? 
stator turns in series per phase x periodicity x 4 44 


The speed of the rotor at no load is slightly less than the 
synchronous speed—:.e, than the speed of rotation of the 
magnetic flux—so that the rotor conductors may cut the 
flux at a rate just sufficient to induce the small rotor 
current, which, in combination with the flux, produces the 
no-load torque, overcoming the friction, etc., of the motor. 

When load is put on to the motor pulley, the rotor slows 
down slightly so that its conductors out the flax at a greater 
rate. e, 80 as to produce a greater difference in speed or 
a greater slip between the rotor conductors and the 
rotating flax—so as to increase the rotor current and the 
torque. This torque is proportional to: rotor current 
x useful rotor flux. As the load and the current increase, 
however, the flox set up by the stator windings would very 
soon be reduced to zero by the opposing action of the rotor 
ampere-turna, and to avoid this the stator current automati- 
cally increases step by step with tbe rotor current, so as always 
to leave sufficient excess stator ampere-turns over rotor 
ampere-turns to produce the working flux. Now, in every 
motor some leakage of magnetic flux takes place between 
the stator where tbe flux ie produced and the rotor where 
the flux is used. Such leakage, for instance, occurs across 
the slots, around the ends of the coils, and across the tops 
of the teetb, and it is practically proportional to the total 
ampere-turns. The amount of this leakage is usually 


- defined as the difference between total stator flux at no 


load and useful rotor flux at no load stated as a perc . 
nf the latter, and it nsually lies between 5 and 10 per cent. 
The total stator flax being practically constant at all loads, 
the useful rotor flux has its maximum value at no load and 
diminishes gradually as the load increases, until when the 
atator current has reached a value which is approximately 
equal to as many times the no-load current as the total flux 
is times the no-load leakage flux, the whole of the flux is 
leakage, so that no useful rotor flux is left, no torque is 
exerted, and the motor caused to rest on short-circuit. 

We can now consider the effect of the change of stator 
turns on (1) the losses and efficiency, (2) the power factor, 
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and (3) the speed of the motor at no load and full load. 
At no load the action of the motor will be improved ail 
round, for the halviog of the stator flux will reduce the 
necessary magnetising ampere-turns by half, and since the 
effective turns of the atator are doubled, the actual magnetis- 
ing current will only reach one quarter its old value. The 
halving of the flax will farther reduce the iron losses in the 
motor to about one-third of their old value. The friction 
losses will remain unchanged, whilst the C? R losses will be 
considerably reduced, but since these are in auy case 
negligibly small at no load, they need not be considered. 
The power factor will be considerably improved, because 
whilst the losses as a whole have only fallen slightly, the 
wattless magnetising current (on which the no-load power 
factor chiefly depends) has fallen to one quarter of its old 
value. The speed of no load will be slightly less than 
be i butstill practically indistinguishable fromaynchronous 
speed. 

Turning next to the full-load conditions, the results will 
be found far less satisfactory. With the same input current 
the ampere-turns after the alteration will have double their 
old value because of the increased stator turns. This will 
mean practically double the actual leakage flux, and since 
the total flux is halved, the leakage, stated as a percentage 
of the total flux, will be four times as great as before. 
Now the rotor torque is approximately c. Useful rotor 
flux x rotor current, and since the rotor current is doubled 
whilst, owing to the increased percentage leakage, the useful 
flax is considerably less than half its old value, the rotor 
torque and output will, for the same input, be considerably 
less than before the alterations. The iron loss will be 
reduced (as at no load) to about one-third of its old 
value. The friction losses will remain unchanged, whilst 
the C? R losses will be four times as great as before the 
alteration. This increase in C? R losses will usually far 
outweigh the fall in iron loss, and the increased losses 
together with the reduced useful output will greatly reduce 
the full-load efficiency after the alteration. The slip after 
alteration will be approximately four times as great as 
before, because besides the flux reduction there is an 
increase in rotor current to be produced. The power 
factor at full load will be considerably lower after the 
rotor torque 


input current 
for the same input current, the rotor torque is considerably 
reduced. 


O X. The cosine of the angle V O X is the power factor 
at the current O X. The proportions of Fig. 1 apply to 
the motor before alteration, and are drawn on the assump- 
tions that (1) the magnetising current, A B=25 per cent. 
of the full-load current, O X ; (2) the leakage at no load is 
6 per cent. of the useful flux at no load—i.c, BC-A B 


x = ; (3) the no-load loss current, A O, is 5 per cent. of 


the full-load current, O X, 3 per cent. being taken as iron 
loss and 2 per cent. as friction. 

Fig. 2 represente the diagram for the same motor after 
the alteration, and is drawn to the same scale as Fig. 1. 


S 
Fic. 2. — After Alteration. 


O X is the same lengtb, and representa the same current in 
both disgrams. A B in Fig. 2 is 64 per cent. of O X. 


B C is equal to A B 55 (i. e., B C in Fig. 2 is one 


fourth the length of B C in Fig. 1) By scaling off the 
diagrams the following approximate results are obtained : 


At No Load.— Power factor before alteration (cos 
A O Bin Fig. 1) = 19. 
Power factor after alteration (=cos A OB in Fig. 2) 
= 48. 
No-load losses before alteration =5 per cent. 
r „ after ji — about 3 per cent, 


At Full Load (i.e, at the same input current O X before 
and after alteration) : 

Power factor before alteration (=cos O X, Fig.1) 
= 92. aT 
Power factor after alteration (= cos V O X, Fig. 2) = 44. 


927. — (575 +2% 45%) 


alteration, because it is proportional to , 


T 


Efficiency before alteration = 


92% 
= 89°". 
07 — o o os 
Efficiency after alteration = 282/50 5E B BO 
44% 
= 48%. 


Ratio of torque before alteration to torque after altera- 
X M in Fig. 1 2.1 
X M 1a Fig. 2 
Since the speed after alteration is somewhat less than 
before, the ratio of brake horse-power in the two cases wi 
be even less favourable to the altered motor. Ratio of 
maximum possible torque before alteration to the same 
TS in Fig. 1 , 
T S in Fig. 2 : 
It will be seen that whilst the motor is improved at no 
load or very light loads, it is greatly altered for the worse 
at fall load—in fact, with the data assumed (and these sre 
not particularly unfavourable), the motor would be quite 
unable to give its full-load output after the alteration, even 
supposing it to be worked at the maximum output, T S in 
Fig. 2. The alteration would, therefore, be quite out of 
the question, except as a temporary expedient for improving 
the no-load working conditions.—Q. 


S nB o . : 
Fic. 1.—Before Alteration. tion at the same input = 

The approximate numerical effects of the alteration can 
be most simply arrived at by means of the Heyland 
diagrams shown in Figs. 1 and 2. Set off A B horizontally 
to represent the magnetising current to some scale. 
Continue AB to C, making BC equal to magnetising 


uren ee nseful flax at no load or (which is prae- 


leakage flax at no load 
tically the same thing) make B C equal to the stator 
current taken by the motor on short-circuit. On B C draw 
a semicircle. From A draw A O equal to the no-load power 
current, and at right angles to A B. Then O B is the no- 
load current, and lines like O X drawn from O to the semi- 
circle represent stator input currente to the same scale as 
that to which A B represents the magnetising current. 
The full load of a normally-designed motor would occur 
approximately at the line O X. Vertical heights like X M [Other replies to Question No. 779 will be given in our 
are proportional to the torque corresponding to the current | next issue.—Ep. E. E.] 
— . 6́ãdld]d888.....,, II III ̃˙⅛ ˖ M—M——M———————— 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at It. 


_Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

. We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbola, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


787. Has Reuleaux’s diagram been adapted to the anal of the 
n n motion : It it - explain p» n. and show 
ow by use ems re to a double eccentric 
may be solved, —G. H. H. is ad 
788. A three-phase 3-h.p, induction motor with squirrel.cage rotor 
takes 20 amperes at etartibg on no load. When the speed has 
got up to normal the current is two amperes. With the idea of 
ecreasing starting current, a choker is connected in circuit. This 
choker consists of three teparate superimposed windings, one in 
each phase. On sgain starting motor, the initial current is now 
14 amperes, and running current scarcely readable, What is the 
reason for this apparent increase of power factor }—P. D. 


ANSWERS, 


Question No. 779.—A three-phase induction motor, with star-connected 
atator windings, is so arranged that each limb of the star consists of 


e 


LOL 


Fie 1, 
el circuits, each circuit producing one set of poles and 


two parall 
its neighbour n tet (see Fig. 1) If these circuits were 
placed in series, star connected (see Fig. 2), in what manner 


Fio. 2, 


would the machine power factor and efficiency be affected at light 
and fall loads !—Mzsx, 


Answer to No. 779 (awarded 78. 6d.).—The connections 
shown in the second figure given with the question would 
change the motor into one with half the number of poles. 
If the first winding gave + — + — + — + -,thesecond 

— 


7 — 
would give + — — + + = , as the current would 


be reversed in half the atator windings. Since the impedance 
is doubled the voltage applied must be doubled, and then 
the current in each stator conductor will be the same as 
before. Since the number of poles is half, the speed will 
be twice as great and the torque half. This means less 
slip, and therefore greater efficiency at full load. As the 
rotor will be too big for ite new speed, the no-load current 
in each conductor may be somewhat larger. Since the poles 
are now of greater pitch there will be less dispersion, and 
the power factor will be improved. The iron loss will not be 
altered, as the densities and the number of the reversals are 
as before. The copper loss in the stator will bs practically 
the same, but that in the rotor will be one-fourth of its 
quien value, as the current needed for the torque is 

ved. If the current be sent round the stator to produce 
the same fields as before, the resistances and reactances are 
simply put in series. The voltage must be doubled to get 


the same current in each stator conductor. The flux, 
dispersion, copper and iron losses, and slip remain exactly 
as before.—E. S. | 


Answer to No. 779 (awarded 78. 6d.).—The question 
which is raised above is a most important one, because it is 
one which, in one form or another, has always, without 
exception, to be carefully considered in the correct design of 
polyphase and single-phase induction motors, comprehend- 
ing, as it does, the influence of the pure ohmic resistance of 
the windings of the stator of the motor upon the working 
of the motor and all the quantities, such as torque, slip, 
power factor, etc., which are connected therewith. Perhape 
the simplest and, at the same time, the clearest way of 
determining the manner in which the alteration of the 
internal connections of these windings affects the power 
factor and the efficiency of the motor at light load—or no 
load—and fall load is through the medium of that compre- 
hensive diagram known as Heyland’s diagram. The writer 
has, however, no iatention of treating of the theory and 
construction of this diagram as a whole, but will assume 
its correctness, and merely deal with so much of it as is 
required by the demands of the above question. As a 
prelude to dealing with the diagram proper, it is obvious 
that if r is the pure ohmic resistance of the winding of each 
limb of the star, then 27 is the resistance of each of the 
parallel circuits composing each limb. When, however, the 
internal connections have been so altered that the second 
figure of the question represents the new conditions, then 
the two circuits are in series one with the other, and the 
resistance now of each limb of the star is double that of 
either of the separate circuite—namely, 4 r—or four times 
the original resistance of the limb. 

Turning now to the application of the Heyland diagram 
to the case in question, we shall first consider whether the 
power factor of the motor is affected by the aforementioned 
change or not, and, if it is, in what peculiar way. In 
Fig. 1 we have a portion of the ord form of the 
diagram, and in it O A represents the stator flux; OC 
represents the light-load current, O C, represents the full- 
load current; O E represents the E. M. F. induced in the 
primary or stator conductors, which E. M. F. is of the nature 
of a back pressure; E e represents the drop in pressure in 
the stator windings, at tne light load, due to the pure ohmic 
resistance of r ohms; E ^, represents the corresponding 
drop at full load; E e,” represents the drop in pressure, at 
light load, due to the pure ohmic resistance of 47 ohms; 
E e,” represents the oes drop at fall load; O e, 
represents the impressed E.M F. for the first arrangement 
of windipgs at light load; O e,’ represents the corre- 
spondi M.F. at full load; O e," representa the impressed 

.M F, for the second arrangement at light load; and 
O e representa the corresponding E M.F. at full load. 

irst Arrangement — Light. Lcad.—Referring to Fig. 1, it 
is evident that the current lags behind the impressed 
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pressure, O ep, and that the phase relationship of the 
pressure to the current is the angle C O e,. Therefore, 
the angle C O e, is the angle of lag of the current supplied 
to the motor for this load, and the cosine of this angle is 
the power factor of this motor. 


a 


Second Arrangement — Light Load.—In this case it will be 
observed that the position and direction of the vector 
representing the impressed pressure have been changed ; this 
is the direct result of altering the resistance of the stator 
windings. Also the change has been such that the 
magnitude of the angle of lag—which is now the angle 
C Oc,” instead of C O ¢,—has been diminished. But as 
the cosine of any angle within the limite of Odeg. and 
90deg. increases as the angle decreases, it follows that the 
cosine of the new angle is greater than that of the old 
angle. Hence, in this case, the power factor has been 
increased. 


First Arrangement— Full Load.—Following the lines of 
reasoning as above, we see that the angle C, O e, is the 
phase relationship between the pressure aud the current, 
and that the cosine of this angle is the power factor of the 
motor for full load. 

Second Arrangement Full Load.—As in the above case, 
the position and direction of the vector representing the 
impressed pressure aoross the terminale of the machine 
have been changed, with the result that the angle 
C, O e," is less than the angle C, O %; or, in other words, 
the angle of lag of thé current has been made smaller. 
Hence the cosine of the angle of lag has been made larger, 
and, as a consequence, the power factor of the machine has 
been increased. 


Therefore, in both cases of light load and foll lad, the 
change proposed in the question would lead to an increased 
power factor. 

Considering, now, the effect produced on the efficiency 
of the motor, we have in Fig. 2 another portion of the 
Heyland diagram. It is clear that at light load there 
cannot possibly be any efficiency, for the very simple 
reason that no external work is done; that ie, what energy 
is absorbed by the motor is utilized ia making up for such 
losses as core losses, heating losses, frictional losses, etc. 
At full load, however, the conditions are different, and, 
since there is external work done, there will be an efficiency. 
Referring to Fig. 2, if there were no losses in the motor 
of any kind, then C, C., to a certain scale would represent 
both the input and the output watts. To take into 
account, however, the internal stator heating loss, C, T is 
made, to a certain scale, representative of such, and to 


include the effect of slip, i K 
Then the output watts are equal, to a certain scale, to P P, 


equals the percentage alip. 


The efüciency of the motor equals ET 


* 


In the second arrangement the resistance of the wind. 
ing is increased four-fold, and, consequently, the loss will 
be four times as great as it was before. This second low 
is represented by C, I', and the slip by T’ P'. The new 
output power is represented by P P,, which, evidently, 
is smaller than P P. Hence the nw efficiency, which is 


(d 1 


PS is smaller than the old one. This shows in a clear 


manner the effect of the proposed change.—G. W. B. 
Answer to No. 779 (awarded 58.).— 


Let r =the stator resistance ; 
E, =the supply voltage; 
J =the current taken per phase; 
$ —the angle of lag of J with respect to E. 


In the first place, I wish to show the effect of the stator 
resistance on the power factor and efficiency of the motor, 
and then the effect of increasing the resistance, as it 18 
obvious that the operation described in the question 
increases the stator resistance four times. 

Now, owing to the resistance of the stator, there will be 
a small voltage drop, ¢, due to this cause. Its value will 
be e=Jr. This drop will, of course, be in phase with 
the current, J. The voltage, E, used for power purposesin 
the motor will be the supply voltage reduced vectorially 
by e. In all caleulations on the induction motor E is used, 
and a correction made afterwards as in Fig. 1. Now, of 


J 


Fic. 1. 


course, e is very small compared with E, (but, of courte 
not small enough to be neglected). We get, therefore, the 
very approximate relation 


E=E,-Jrcos¢. . (2) 
This will easily be seen by referring to Figs. 1 and 2. 
I now wish to obtain in absolute terms the increase of 
power factor due to stator resistance 


O M=E cos ¢ and M N=e 
OM+MN _e+E cos à 
E, 7 E, l 
Substitute for E, the value obtained in equation (1), and 
we get 


.. C03 = 


e E cos ꝙ 
con Fo TTE: 


to 
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.. Ecos 0 Te cos dy cos = e E cos 4. 


Now, cos ¢ cos ¢, is very approximately equal to cos? $. 
Since $ - p, is very small, indeed, and cos? $:—1 — sin? 4. 


. E cos G e (1 - sin? $) e E cos ¢. 


5.008 $, = cos $ + = sin? . 


. (2) 


This gives us in absolute terms the increase in power 
factor at any load due to the stator resistance. These two 
equations (1) and (2) are the ones given by Dr. Behn- 
Eschenberg in his paper on induction motors read before 
the Institution of Electrical Engineers, Jan. 14, 1904, 
p. 272. We have now to apply this equation (2) to the 


M N 


Fic. 2. 


motor in question. Let its original resistance per pbase 
be R. Then, on putting the stator coils in series as 
described, this becomes 4 R, and we get the two equations : 


. 008 ¢',= cos $ + 2 win? " 


and cos $', — C08 $ + e sin? ꝙ 
5.003 $^, — cos = ux sin? . 


Sin? &“ is very approximately equal to sin? G. There- 
fore we obtain the result that by increasing the resistance 
of the stator coils as described we increase the power factor 


by an amount 2 sin? $'. The power factor of the motor 


can easily be obtained from the Heyland diagram, and I do 
not think it necessary to describe this here, as it is so well 
known. We have now to consider the effect on the efficiency 
of the motor. 

Let W =the no-load losses ; 

» S =the slip per revolution. 

. The copper losses — 5 J? R. 

The efficiency, n, of the motor is given by 


3 J E cos ¢ (1—S) 


= 3J E cos pt W3 Jèr 
As is well known, Se 5 


We shall therefore have to correct S by multiplyiog by 
E +J r sin? $ 
EDEN ET 
"A W is a constant. 4 Cos ¢ I have shown will have to be 
increased as described, also E. We shall, of course, have 
to substitute for r the value for our motor—z.c., R $ + R 
aud the difference will give the change in efficiency. The 
change of efficiency can be roughly calculated as follows: 
estimate the stator and rotor copper losses based on their 
resistance, and also the iron and. friction lossee, which Dr. 
Behn-Eschenberg gives as about five watts per kilogramme of 
iron, and then if A is the total output of the motor, B is 
the stator copper loss, C is the rotor copper loss, and D is 
the iron and friction losses. We get efficiency at full load 
5 
Ar BTCT P'“ 
and with B increased to 4 B we get the efficiency 


= A 
ATA BTCT UD 


and the loss of efficiency at full load is given by the 
difference 
3A 


E | ~ (A+B+C+D)(A+4B+C+D) 


I think that from the above note it will be possible to 
estimate the changes in efficiency and power factor, but, of 
course, a knowledge of the motor short-circuit charac- 
teristics and no-load characteristics will have to be known.— 
ERNEST P. HOLLIs. 


Answer to No. 779 (awarded 58.).— The suggested altera- 
tion in the stator coile mentioned introduces twice the 
original resistance into the circuit ; this change would 
probably be productive of the following resulte, in describ- 
ing which, for the sake of brevity, I will refer to the parallel 
arrangement as Case I. and the other as Case II. It is 
also here assumed that the induction motor is fitted with a 
squirrel-cage rotor and started up by means of a compensator 
or auto-transformer. 

Considering, first, the condition of things on starting up 
the machine with either arrangement of windings, the same 
torque is necessary to overcome the inertis of the rotor and 
run it up to speed. With a doubled resistance only half 
the former current would flow in the stator coile, at the 
instant of closing the switch, thus only half the former 
torque would be exerted ; consequently the rotor will not 
revolve and run up to speed so quickly, more slip being 
necessary to provide the turning effort. In Case I. the 
speed at no load will always be nearer synchronism than 
in Case IL, due to the additional slip required to com- 
pensate for the higher ohmic resistance in the stator coils ; 
it being here remembered that as the frequency of the 
currents in the rotor depends upon the slip, hence the torque 
increases—within limita—as the rotor speed lags behind 
that of the stator flux. The direct result due to the greater 
slip will be larger currents circulating in the rotor con- 
ductors, which will have the same effect as strengthening 
the fields of a synchronous mschine—namely, an improved 
power factor. With an increasing load up to the economical 
carrying capacity of the windings in Case IL, the power 
factor would still be higher than in Case I Reference hag 
already been made to a certain limit, upon attaining which 
any addition to the rotor slip does not increase the torque. 
This limit is reached when the currents in the rotor circuit 
lag behind the E.M.F. producing them by 45deg , or when 
the E.M.F. necessary to overcome self-indaction equals the 
E.M F. required to overcome ohmic resistance alone. 
Therefore, in Case IL, this limit of maximum torque is 
reached before Case I., and in the latter the power factor 
continues improving beyond the limit of Case II. Thus, 
with the improving power factor, the bigger load does not 
require & corresponding increase of current in the stator 
coils. In all probability a machine wound as in Case I. 
will not attain the limit of maximum torque until it is 
transmitting nearly double the energy of a similar motor 
wound as in Case II. | 

It would appear from the foregoing results that each type 
of winding had certain merits, In Case IL, though the 
starting torque is low, on a varying load up to its limit of 
maximum torque, its efficiency would be greater than the 
other, owing to the power factor being better and the losses 
resulting from wattless currents being less. In Case I., the 
limit of maximum torque being reached later than in 
Case II, if the machine is subject to overloads, a higher 
efficiency ensues. From this it will bs seen that induction 
motors wound with two parallel circuits, as in Case I., are 
well suited for starting up fally loaded, necessitating a large 
starting torque, and for ranniog on full load with repeated 
heavy overloads of, perhaps, 100 per cent. Machines 
arranged as in Case IL, to deal with heavy overloads, 
would require a greater area of copper in the windings— 
ia fact, the motor would have to be of larger construction 
throughout. It is, however, specially, adapted for a varying 
load flactuating between zero and its limit of maximum 
torque. E 

To put the whole subject briefly, the effect of increasing 
the resistance of the stator coils is to reduce the rotor flux, 
and with iv also the torque; therefore, any reduction of 
the ohmic resistance in the stator coils will enable a machine 
to increase its torque, and, therefore, its mechanical 
efficiency, though at the cost of a diminished power factor 
on light luada.—W ALLSEND ON TYNE. E 
Question No. 780.—How would you arrange the Hopkinson test and 

determine the efficiency on two 900 kilovolt-ampere 500 · volt 
compound generators or mschincs ! zu 
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Best Answer to No. 780 (awarded 10s ).—The two gene- 


rators are presumably directly coupled together, probably 
with the addition of a third bearing between the two 
armatures; also & supply of current at 500 volta is avail- 
able. The question does not state whether the machines 
are compounded for constant or an increased voltage. 
However, to simplify matters, the series winding had 
batter be cut out on both machines for the first test. 
Afterwards the series tarns on the generator may be used 
either separately excited by a booster or self-excited and 
regulated by a shunt rheostat; this latter arrangement 
requires some skilful manipulation. Conneot up as shown 
in the diagram. M and G are the motor and generator 


M, Motor; MF, Motor Field ; G, Generator; GF, Generator Field; SM, Supply 
M Breaker in Series 


armatures, the field of the generator self-excited. The 
brush leads on one side of each of the armatures are 
connected together through an ammeter shunt. The brush 
leads on the other side are connected together through a 
main switch and circuit breaker. It is advisable to use a 
circuit breaker here, as this gives the machines greater 
protection. Tke circuit breaker is also convenient to 
throw the whole load off the generator suddenly, a test 
frequently specified. The external supply circuit is brought 
through two single-pole switches with a circuit breaker 
on the positive side and a water rheostat across the 
negative switch for starting. A tachometer should be put 
on the shaft to facilitate speed regulation. The instruments 
should all be together on one board if possible, so that they 
can be seen at a glance. The main ammeter must be 
within sight of the operator while his hand is on the field 
rheostats ; the tachometer and field ammeters should be also 
within sight. 

To start up, close the field circuit of the motor and 
increase the field to its maximum value. Set the supply 
circuit breaker to about half full-load current—it may take 
more than this to start the first time—close the positive 
supply switch, dip in the water rheostat plates, and if the 

irection of rotation is right bring them together slowly, 
watching the supply ammeter meanwhile ; when shorted, 
close the negative supply switch and take plates out. The 
direction of rotation should be made right for the machine— 
that is, to run as a generator. Then weaken the motor 
field, bring the combination up to speed, and calibrate the 
tachometer. Close the generator field circuit and main 
circuit breaker, and allow the machine to excite ; adjust the 
vol and parallel in the ordinary way with the main 
switeh. Before paralleling, try the volts across the main 
switch, and see that this is zero or two or three volts in 
favour of the generator. It is wise to try this with a fow 
volts on the generator, as then there is less risk of burning out 
theparalleling voltmeter in case the polarity of the generator 
is wrong. If the polarity of the generator is wrong, reverse 
the brush leads. Then adjust the motor field to give correct 
speed, and at the same time increase the generator field so 
as to get full-load current circulating between generator 
and motor. If the generators are pei machines, the motor 
will easily carry the extra load, about 10 per cent. While 
on fhll lond adjust the brush. position. A very slight back- 
ward lead on the motor is generally sufficient ; more lead 
than necess on either machine, of course, reduces the 
efficiency. The direction of the current is shown by the 
arrows. 

Before taking efficiency readings it is as well to run for 
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some time to ensure the bearing friction being fairly oon- 
stant, or, better still, take the efficiency readings after a tem- 
perature test. Then, keeping the speed constant, take 
readings of all instrumenta at regular intervals from no 
load to about 50 per cent. overload—about 10 readings in 
al. The brush lead should not be altered from full-load 
position. The approximate efficiency is given by 


JJ output of generator _ V Ag x V, 

input of motor (A, +4,) x V, 

This takes into account the losses in the field rheostats and 
friction in three bearings, which latter is not quite fair; it 
will probably make a difference of 4 per cent. to each 
machine. The hot resistance of the generator series field 
should be taken, and the C?R losses allowed for at the 
various loads. 

To obtain readings with the generator series winding in 
circuit: Start up and parallel with this series winding 
shunted with a large water rheostat; the plates of the 
rheostat being shorted. Then, to bring up the load, 
gradually separate the rbeostat plates, and at the same 
time weaken the shunt field until the fall main current is 
passing through the series turns—or the series turns and 
the permanent shunt to them supplied with the machine 
If paralleling is tried with the series in circuit and not 
shunted, the generator will build up the load before it can 
be controlled and open the main circuit breaker. 

The above Hopkinson method is the one usually applies 
but another one may be used provided there is at à 
booster capable of supplying full-load current and about 
40 volts, and a supply of current at 500 volta for excitiog 
the fields. The above method is very convenient for : 
temperature test, but, to obtain the efficiency with greater 
accuracy, the following may be followed to se the 
losses: Run the combination at the correct s the 
generator not excited ; read carefully watta supplied to tbe 
motor armature—probably a lower reading ammeter vill 
be needed to read the supply current. This reading give 
the watts lost in friction in two machines and the 
iron losses in one—call this A. Now separately 
excite the generator to full voltage, and, keeping the 
motor speed and field current absolutely constant, the 
speed may be regulated with a rheostat in the motor 
armature circuit. Do not include it in the voltmeter 

This tet n 


reading. Read the motor watts again. 
friction and iron losses in two machi 
Then B- A —iron loss in the generator (call this C), aod 
A- gives the total friction loss, approximate enough for 
ordi purposes. The friction loss may be halved 
between the two machines. Then repeat with the motor 
as generator. The C? R loss in each armature, in th 
series, in the shunt, and in the brushes can all be oslu- 
lated for any temperature after the resistances have on% 
been measured. For further separation of the friction 
losses take readings of the motor watte, the generator 
brushes lifted, and also with the generator armature out 
From this last the friction of one bearing can be found. 
To use the booster method mentioned above, connect il 
three armatures in series, the fields being excited of 
500. volt supply. In this arrangement the armatures ar 
connected to revolve in opposite directions, the motor field 
being increased until the torque is sufficient to turn tb 
generator round. This method overloads the motor fied 
instead of the motor armature, and is a little awkward to 
start up.— TESTER. | 


[Other replies to A. en No. 780 will be given in ov 


next issue. —Ep. E 


QUESTIONS AND ANSWERS —CORRECTION. 


SiR,—May I point out, in reference to my answer to 
Question 779 in your last issue, that the scale of Fig. 24 
printed is four tiates that of Fig. 1, instead of being equi 
to it, as atated. 

Also that in calculating the efficiency the full load CB 
losses before alteration have been taken as 5 per cent. o 
the input.—Yours, etc., Q 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-atation work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


QUESTIONS. 


789. How may extra high electio pressures be measured by a low- 
readirg electrost tic voltmet r and two condensers? Express the 
multiplying power of the arrangement in terms of the capacities, 
and stats the conditions necessary for its constancy.—J. A. V. 


790. Make a sketch and describe a mains-charging device suitable for 
a 1.000. kw. three-core power cable working at 10,000 volts. 
Explain fally why this apparatas is used on high-pressure alter- 
nating circuits. 

ANSWERS, 

Question Nv. 780.— How would you arrange the Hopkinson test and 
determine the efficiency on two 900-kilovolt-ampere 500-volt 
compound generators or machines ? 

Answer to No. 780 (awarded 7s, 6d.).—For machines of 
such a large size, it would usually be more convenient to 
carry out the parallel rather than the “ series " Hopkin- 
son test, as the latter necessitates the provision of a low- 
volt dynamo or battery of about one-tenth of the capacity 
of one of the main generators, and capable of carrying the full 
current of the generator — i. e., in this case, 1,800 amperes— 
and a dynamo for such an output as 50 to 100 volts by 1,800 
amperes is rather an unusual one. The parallel“ Hopkinson 
test only requires a source of supply (dynamo or battery) 
of the same voltage as the generators (500) and capable of 
delivering a current of 10 to 20 per cent. of that 
of one generator. The connections for this test are shown 
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in Fig. 1. The shunt winding of both machines should, 
preferably, be separately excited, whilst the series windings 
can be self-excited in the ordinary way, although the test 
will be more perfectly under control if the series windings 
are left out altogether, provided that the whole excitation 
can be safely supplied by the shunt windings. If the 
series windings are used, care should be taken that the 
motor machine series winding is reversed relatively to 
the armature, so that it helps the shunt winding instead of 
opposing it. 

To start the test, the two main generators are direotly 
coupled together mechanically, and the main switch, S, 
between them is left open. The shunt of the machine 
which is to act as the motor is then excited, and the set is 
started up as an ordinary motor by switching on the 
auxiliary supply through the starting resistance, K. The 
shunt of the machine which is to act as generator is then 
excited until that machine gives the same volts as the 
auxiliary supply volts. Then switch, S, is closed and by 
slightly strengthening the shunt of the generator machine, 
or weakening the shunt of the motor machine, the current 
passing between the two main machines can be adjusted to 
the full-load current or any other value at which the 
efficiency is to be measured. It is best to weaken the 


motor field slightly and strengthen the generator field 
slightly, so that the average strength of field may be the 
normal value. 

As the current flowing between the main machine 
increases, the current taken from the auxiliary source will 
also increase to correspond with the increased losses. The 
current in the motor machine is equal to the sum of the 
current in the dynamo machine and the auxiliary current. 
The output of the dynamo machine is, of course, terminal 
volts x dynamo amperes, whilst the output of the motor 
machine is (terminal volts x motor amperes) — (losses in 
motor), and this is equal to terminal volts x (dynamo 
amperes + half auxiliary amperes), for half the auxiliary 
amperes multiplied by the terminal volts are equal to the 
losses in one main machine. The average output of the two 
main machines is, therefore : 


auxiliary — 
4 


and the commercial efficiency of one main generator at this 
average output, W, is given by the expression : 


W 
terminal „ auxiliary average of the C? R 
W+ volts amperes 1 losses in the two shunt 
2 windings. 


Care should be taken that the leads between the main 
machines are short and of heavy section, as any loss in 
them appears as additional armature C? R loss in the 
efficiency calculation. —Q. 


Answer to No. 780 (awarded 7s. 6d.).—I take it that the 
machines in the question are direct-current, although the 
phrase kilovolt-amperes is generally used in connection 
with alternating-current machines. The Hopkinson test is 
used to find the losses and efficiency of one of two similar 
machines. They must be exactly alike, both electrically 
and mechanically. These two machines are connected 
together by means of a flexible coupling. One of these 
machines is going to be driven as a dynamo and is going 
to drive the second machine as a motor. Obviously, we 
shall need an auxiliary source of power to supply the losses. 


Terminal volts x (dynamo amperes + 


EQUALISER 
SWITCH 
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In Fig. 1 A is the auxiliary dynamo, which is, of course, 
one which will generate a pressure equal to the rated 
pressure of the generator to be tested. A is shunt-wound. 
I may state here that a battery could take the place of A 
if one is available. B and C are the two similar generators 
mechanically conpled together. I will suppose we are to 
test B. B will be run as a generator, and will motor C. 
As these generators, B and C, are compound wound, it is 
obvious that we must have an equalising connection, as is 
usual with compound-wound machines for well known 
reasons. This connection is made through an equalising 
switch shown in the diagram. Now, as the machines are 
compound-wound and self. excited, it follows that in C the 
series turns oppose the shunt, giving a differential winding, 
and, therefore, when we attempt to start the machine up, 
we shall probably reverse C. This can be got over 
either by separately exciting the shunt fields of C, and 
thus getting a strong shunt field to start with, or to 
reverse the series connections. I should advise the former 
method. It is often the practice to run each machine 
separately excited. R, R, and R, are rheostats in the 
shunt field, S, and S, are the main switches on each 
machine. The procedure of starting the machines is as 
follows : If the machines are to be separately excited, make 
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the fields first. Put in the equaliser switch, then S,. 
Weaken the field of B, which is going to act as generator. 
If the machines are self-excited, just put in the above 
switches, and put nearly all the resistance in R. Start up 
the auxiliary dynamo, A, having it connected in such a 
way that its voltage assists the voltage of B and C. Adjust 
R until the voltage of A is about 100, and close Sj. Now 
B aud C will start up, and the speed and the current passing 
can be adjusted by means of the rheostate, Ri, Ra, and R,. 
Both machines will then be running at full load both in 
volts and amperes and yet the power supplied from the 
auxiliary dynamo will only be equal to the total loss in 
both machines. 

The following measurements must be taken: (a) the 
current, c, generated by the auxiliary dynamo; (b) the 
current, J, passing between B and C ; and (c) the pressure, V, 
of the machines. Thev, from the principle of conserva- 
tlon, the power lost is equal to that supplied, or the losses, L, 
for each machine are given by 


cV 
2 (1) 
The efficiency of each machine at a losd J V is given by 
VT — 
JV + ^ 
J 
--—— (3) 
J +- 
2 


If the machines are separately excited, the power taken 
by the shunt will have to be measured. Let it bə w watts 
each. Then equation (1) becomes 


and equation (2) 


—EnNEsT P. HOLLIS. 


Answer to No. 780 (awarded 78. 6d.).—There are two 
methods of arranging the Hopkinson test. The first one 
consists of supplying the losses in the two machines by 
inserting an auxiliary dynamo in series with them, and in 
the second method putting it in parallel with them. The 
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sketch (Fig. 1) shows the connections for the first case. It 
will be seen that the auxiliary dynamo has to carry the full- 
load current of the 900-kw. machines, so it will nead to be a 
large-current low-voltage machine. In the second case 
(Fig. 2) the auxiliary dynamo will be of same voltage as 
two machines, but will only have to supply a small current. 
The choice between the two methods will be decided by 
what dynamo is available as an auxiliary machine. 

Connect the two machines together mechanically if 
possible, as it is advisable to avoid belts. If they are 
designed for direct connection to engines, it will be an easy 
matter. If not, and their pulleys are made with spokes, 
the pulleys may be fastened together by means of clamps. 
Another way would be to take the pulleys off, and slip a 
steel elesve over the two shafts, keying it on to each. The 
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machine which is to act as motor must have its series coils 
connections reversed, so that the series coils will not be 
tending to counteract the effect of the shunt windings. The 
ammeters and voltmeters shown in diagrams will be needed, 
and & speed counter. It is usual to connect up the shunts 
of both machines to an external source of current having a 
ateady voltage. 

. Assuming that the method shown in Fig. 1 has been 
adopted, we will now go into the question of starting up 
the machines and finding their efficiency. The machine M 
should be given a stronger field than machine D. The 
small machine, A D, is now started up with a resistance in 
series in order to prevent a rush of current. This resist- 
ance is gradually decreased until the two large machines 
have started up. In order to get the correct speed and full. 
load current, adjust small machine's pressure and increase 
the shunt current of machine M and decrease that of 
machine D more or less above or below the ordinary work- 
ing shunt current. Take readings on the meters shown in 
sketch. The efficiency of the dynamo will be 


A Va 100 


D ME o " 
(Ve + a À 4 04 Var 


The efficiency of the motor will be 
Vad 
V, DE JA 
] it ( B 04 00 
(Va + Vad) A +m Ven 
If the method shown in Fig. 2 is decided on, the main 
switch connecting the negative poles of the dynamo and 


M 
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motor is left open and the motor started up from the 
auxiliary dynamo in the usual way. The dynamo being 
mechanically connected to the motor it starts generating, 
and when its voltage is equal to the voltage of the 
auxiliary dynamo the main switch is closed. The shunt 
currents of the dynamo and motor are now adjusted, st 


before described, so as to get the required current flowing 


through the armatures. The efficiency of the dynamo 


will be 
A, Va 100 


JAN. a ae v. 
(4 ＋ 20 Va + aa Ven 
and the motor efficiency 

— (A, + Aj) Vatan Vin 

There is a good description of a Hopkinson test carried out 
at Crompton’s works on two 800-kw. dynamos in the 
Electrical Engineer, vol. xxx., p. 150. There are also some 
particulars of this method of testing given in the Electrical 
Engineer, vol. xxviii, p. 888.— RESEARCH. 

Question No. 781.—Describe with sketch the best vat to use for 
loading a 600-kilovolt-ampere 4CO-volt generator. 

Answer to No. 781 (awarded 78. 6d.).—Water loads for 
testing generators may be broadly divided into two classes— 
viz.: type A, those consisting of metallic plates dipping 
into water or a solution of salt, or sulphuric acid; type 
coils of resistance wire mounted on a frame or othet 
suitable support, the coils being either air or water 
An example of each type is submitted; either of these 18 
capable of dealing with the output from a 600-kv. 
generator. 

Type A.—The containing vessel consiste of a strong 
wrought-iron tank, strengthened with angle irons; size of 


p= 


M 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JUNE 9, 1905. 


tank, 6ft. x 6ft. * oft. The inner and movable electrode 
-also consists of a bottomless wrought-iron tank, 
-5ft x 5ft. x 5ft. 6in., capable of being raised or lowered 
by means of windlass, B, there being ratchet wheel at A 
to keep the tank at any given depth in the water. The 
ratchet is lifted out of gear when the inner electrode is 
required to be lowered by means of a cord, as shown in the 
‘detail of A. To the inner tank are screwed paraffined teak 
strips, 2in. x 2in. 

To prevent the two electrodes coming into contact with 
‘one another, the supports for the windlass consist of 
wrought-iron gas- pipe 1jin. diameter, secured to bottom 
angle iron by means of pipe nuts The bearing for 
windlass spindle is of iron plates, bolted to the top of the 
pipes. The amount of water flowing through the tank, 


X. .Wooo STRIPS 
2x 2” 


TYPE A.—End Elevation. 


and consequently the temperature, may be regulated by 
means of a tap on the inlet pipe, E. If it is desired to 
‘keep both poles of the generator insulated from earth, the 
tank must be supported on insulators, and the inlet and 
‘overflow pipes connected! with the hydrant and drain 
respectively by means of rubber hose pipe, about 15ft. of 
lin. pipe being suitable; if it is proposed to use other 
‘olution beside water, the outer tank would be better made 
of wood, and the movable electrode of lead if acid is used, 
-s this is more durable under these circumstances. Iron 
plates are usually used for alkaline solutions, and lead 
plates for acid ones. In designing the above tank, the 
resistance of one square foot of hydrant water 1ft. thick 
was taken as equal to 100 ohms resistance; of course the 
resistance will fall as the temperature increases. The 
addition of foreign substances to the water enormously 
decreases the resistance, as the following tables show. 
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Bolution of Salt and Water. 


Per cent. of salt, Resistance in ohms por qnare foot Ift. thick. 


BO - As I A N 84 
9 8 . 465 
/ 3°12 
J; ³¹A — 2˙58 
I ĩ . 19 
S ;õö A TS 1°48 


Solution of Sulphuric Acid and Water. 
Resistance in ohms per equare foot 1ſt. thick. 


ND 412 
Ll c E 4. 1°75 
o A 1°10 
993 ³ 85 


= Tb. or ^m 
T the allowable temperature of the liquid. When elec- 
trolytes other than water are used, continuous circulation 
of the solution is seldom possible, and curve No. 1 showa 


allons per hour. 


WATTS TO BE. DISSIPATED PER CUBIC INCH 
CURVE No. 1. 


the number of watts that may be dissipated per cubic inch 
of solution. A good margin should be allowed above the 
value shown for the curve, as several disturbing influences 
may slightly alter the resulte, such as (1) nature of tank, 
whether made of conducting or non-conducting material ; 
(2) state of the atmosphere; (35) size of the tank, as a 
large tank will dissipate more watts per cubic inch than a 
small one; (4) back E. M. F. of cell, etc. A good average 
value is to take about 600 cubic inches of solution per 
horse-power dissipated. This will give good results for 
continuous running. For a stationary solution, of course, 
the tank will require to be larger than the above design. 


j 
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TYPE B.—ide Elevation. 
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TYPE B. — End Elevation. 


Type B.— This consista of coils of iron wire 128in. 
diameter supported in a wooden box having a copious flow 
of cold water running through it. There are six spirals of 
wire, each spiral being about 65 yards long, the six bein 
joined in parallel. The coils are joined to the termina 
connection at each end of tank by means of copper strips 
jin. x gin. The tank measures 8ft. x 4ft. x 3ft. To ensure 
an even distribution of the cooling water, the main delivery 


92 


pipe, A, branches out into seven zin. pipes, perforated on 
the upper side ; this gives a more even effect than one large 
pipe. This tank will, with about 30 gallons of water 
passing through per minute, deal with a load of 1,500 
amperes at 500 volts for long periods with practically no 
deterioration of the coils. The formula for quantity of 
water required is the same as that given for type A, but 
à good margin should be allowed, as the whole volume of 
the water does not come into contact with the heated 
surfaces.— A. V. A. 


Answer to No. 781 (awarded 78. 6d.).—I will first of all 
describe a liquid resistance used in a large central station 
for occasional tests of dynamos up to 800 kw. In Fig. 1 
is shown a front view and side view of the apparatus. It 
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consists of an iron tank, T, supported on atrong oil 
insulators, so as to insulate it from earth, as the tank is 
used as one pole. Two large cast-iron plates shaped as 
shown, C, form the other pole, and are suspended by means 
of a rope passing over pulleys at the top of the wooden 
supports. These iron plates are raised or lowered by means 
of a handle, H, fitted with ratchet, similar to the apparatus 
used for raising arc lamps. A flexible copper cable is 
fastened to the iron plates, as shown, and then fastened 
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round an insulator. The end has a thimble sweated on to 
which the dynamo cable can be bolted. The other dynamo 
cable is connected direct to the tank. On a six-hour full- 
load test the liquid would gradually boil away. In order 
to keep liquid always at the same level and in constant 
circulation a pipe, P, is connected to the bottom of the tank, 
run up side of tank until proposed level of liquid is 
reached, then bent down agsin so as to form a siphon. 
If the tank contains more liquid than is required, the pipe, 
P, will siphon it off, and to prevent it acting after liquid 
has sunk to the proper level a small hole is drilled in the 
top of the pipe at S. This hole will stop the siphon action 
after & certain level is reached by allowing air into the pipe. 
As cold water is run in at the top and the water is 
siphoned off from the bottom of the tank, the contents can 
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be kept cool. Canal water is used for filling the tank in 
question, it being found unnecessary to add any salt, as the 
water is impure enough without. If it is not desired to 
go to any great expense, the apparatus shown in Fig. 2 
is very good for temporary use, The tank, T, is made of 
wood with a piece of sheet lead fastened to the two 
LS sides and connected together to form the negative 
pole. Two pieces of lead or sheet iron, C, are fastened on 
either side of a piece of wood hinged at one end to one 
side of the wooden tank. These form the positive pole, and 
are raised or lowered by a rope passing over a pulley, s 
shown in sketch. The liquid soon gets very hot, and the 
current cannot be kept very steady during the test. I 
have, however, carried out a six-hour test of a 200-kv. 
machine successfully with it.—RESEARCH, 


Answer to No. 781 (awarded 58).—A water resistance 
was constructed for use in testing a large number of 
600-ampere 500-volt generators in the following manner. 
A galvanised sheet-iron tank, made of lin. plate, riveted 
together at the corners and well stayed, and mounted. on: 
wooden stand, was used for the negative pole. The, tank 
was provided with an overflow, a 2in. outlet pipe, and 
cock at the bottom for emptying it, and' jin. inlet pipe 
from the town’s main. On the top of the tank was mounted 
a wooden structure, as shown in the sketch. Two shest- 


lead plates were used, each being zin. thick, these being 
fitted with a wrought-iron bar at the top, each of which 
worked in a groove lin. square cut in the uprighte The 
plates were counter-balanced by means of cast-iron weights, 
and wound up or down by the handwheels. The rope wed 
was jin. diameter hemp, well steeped in compound to 
preserve it from the steam. The positive main was taken 
to a stud on the wooden framework, and from there § 
number of smaller cables in parallel were used for joining 
it up to the plates. All the timber framework was wil! 
soaked in oil to preserve it from the wet. This arrange- 
ment was found perfectly satisfactory after oxhaustire 
teste at a central power station in the Midlands.—C. G. 


[Other replies to Question No. 781 will be given in our 
next issue.— Ep. E. E.] 
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if thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to oentral-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


ANSWERS, 
Question No. 781.—Describe with sketch the best vat to use for 
loading a 600-kilovolt-ampere 400-volt generator. 
Answer to No. 781 (awarded 5s).—The arrangement 
shown in the sketches is that in use at a fairly large power 
atation for providing artificial loada for machines of from 
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250-1,500 kw. capacity. The sketch shows two wrought- 
iron plates (about 6ft. x 5ft.) insulated from one another by 
pieces of timber, and the whole held together by four 
baulks on each side, bolts running through the outeide 
clamping baulk, through the insulating piece, and through 
the other clamping baulk. The whole arrangement is then 
suspended by the suspension ropes, S R, from the top of 
the settling tank for the circulating water supply to the 
condensers, It is usually worked with the plates completely 
immersed, as although the plates can be raised or lowered, 
it is found that, as the water from the river enters the 
settling tank at the bottom, when the plates are raised out 
of the water, the part exposed to the air becomes very 
hot, and consequently heats the surrounding water up, thus 
altering the load on the machine, the cold ioflowing water, 
of course, staying at the bottom of the tank. Leads are 
taken from each plate, one to the bottom of, say, switch 
S+3, and the other to the bottom of switch S 3, these 
switches making contact with B+ and B —, to which bars 
the positive and negative leads of the machine uuder test 
are connected. Two, three, or as many of these plate 
arrangements can be suspended and immersed in the water 
as required, and in order to get sufficient load on they have 
only to be worked in parallel. The plates in use in this 
case are 6ſt. x Sft. x about in., the insulating timbers being 


2in. thick (the iron plates are, of course, shown out of pro- 
portion in the sketch for the sake of clearness), and this is 
found sufficient to deal with 1,500 amperes comfortably, 
thus easily finding load for a generator of 500-600 kw. at 
550 volts, and for testing generators of 1,000 kw. and over 
two plates are worked in parallel on to the bars, B+ and 
B-, whilst for testing the 250-kw. generators two plates 
are worked in series as shown by the small side sketch. 
For the purpose of signalling from the switchboard to the 
attendant on the tanke, the two lamps, L L, are used, the 
hatched one being red; two similar lamps are also on the 
switchboard, and are connected into the same switches. 
When the load is getting too heavy the red lamp is lit up, 
and the attendant slightly raises the plates, the lamp being 
switched out when the load is right ; similarly, the white 
lamp is used when more load is required. As mentioned 
before, these adjustments are comparatively slight, as, if 
the plates be raised too high (say above Zin.) out of the 
water, the load will not remain steady, due to the heating 
effect on the plates and the surrounding water. The chief 
object of the tank which is used for the purpose is, how- 
ever, to provide water for the circulating pumps on the 
condensers, and, therefore, the entrance to the tank from 
the river is pretty low down. Were the tank designed 
solely for test purposes, arrangements would be made for 
the cold water to enter at the top; the circulation thus 
provided would neutralise most of the bad effect mentioned 
in this case.—W. T. W. 


Question No. 782.—I want to connect a booster in circuit with one 
of the feeders in an alternating-current single-phase station, 
2,000 volts earthed return. Should it be connected to the earthed 
or unearthed main, and why ? 

Answer to No. 782 (awarded 78. 6d.).— It is usual practice 
to connect a feeder booster in series with the “inner” or 
unearthed conductor of a high-tension single-phase system, 
such as described by G. E," and shown in Fig. 1. The 


(Lid a 


Sora 


Fia. 2. Fic. 3. 


Fic. 1. 


regulating switch is shown direct on the primaty winding 
of booster, but sometimes, to avoid having regulating gear 
in direct connection with the high tension, the booster is 
arranged as shown in Fig. 2, so that regulation is effected 
on low-tension winding, thus rendering apparatus safer to 
handle. 

There does nov appear to be any theoretical reason why 
the booster should not be connected in circuit with the 
outer or “earthed” conductor, bat it will be seen, on refer- 
ence to Fig. 3, that if we connect it in this fashion there 
will be a difference of potential existing between the outer 
conductor and earth bar at the station, varying accordiug 
to the amount of boost. Now it is correct to directly 
connect this conductor to earth at the station, and keep 
the difference of potential between this conductor and 
earth throughout the system at a safe figure to prevent 
any person receiving a dangerous shock from same. 

Generally very little care is taken for the insulation of 
the outer fittings of dividing boxes, etc., even in some cases 
being left entirely bare, as they are only expected to be 
aubjected to the difference of pressure existing between 
any part of outer system and station earth bar, and if one 
of these fittings should come in contact with earthed body, 
or outer of cable break down, the secondary of booster 
would be on dead short-circuit, its primary fuses would 
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Howndaaegu creme ae LIP E ec and a sudden drop in pressure result, according to 
amount of boost at time of breakdown.—H. T. 


Answer to No. 782 (awarded 78. 6d.).—The booster should 
be inserted in the unearthed main, for if placed in the 
earthed main (as shown in Fig. 1) there would be the 
probability of having a heavy local current set up between 
the two sides of the booster through the earth. Even if 
the earthed maln is only earthed definitely at the station, 
there is always the likelihood of its getting connected to 
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earth at some distant part of the line, and then the full 
booster volts (which in a 2,000-volt circuit may amount to 
several hundred volts) would be free to set up a current 
through the low-resistance circuit, consisting of the length 
of main between the two earthed points and the two earth 
connections, If the main is deliberately earthed all along 
its length, the connection across the booster secondary 
terminals, if inserted in the earthed main, would amount 
to a dead short-circuit.—Q. 


Answer to No. 782 (awarded 7s. 6d.).—In nearly all the 
present-day systems of boosting on alternating-current 
supply systems, be they single-phase or polyphase systems, 
the general and principal idea, where ordinary static boost- 
ing transformers are installed and used, is to augment the 
pressure of supply by introducing the secondary of the 
transformer in series with the feeder, so that, to all intents 
and purposes, the secondary forms an integral portion of 
the feeder. This has the immediate effect of raising the 
potential of the feeder in question above the potential of 
the remaining feeder of the single-phase supply system, 
because there is induced in the secondary of the trans- 
former a pressure which adds itself to that of the line. 


Fic 1. 


In Fig. 1 will be seen a diagram representing the above 
system 1n & general manner, excluding details of the system. 
A and B are the two feeders referred to in the question ; 
T ie the atatic boosting transformer, with, P as its primary 
and S as its secondary ; L is a batch of lamps representa- 
tive of the load. Suppose that the E.M.F. of supply before 
the transformer is reached is E volts—the virtual value is 
here referred to. Then there is impressed on the primary 
of the transformer a pressure of E volts. Let the ratio 
between the pi of turns on the primary and those on 


the secondary be 5; then the pressure induced in the 


secondary will be ~ E volts, and this will augment the 


pressure of supply. 

Firstly, let us suppose that the feeder A is earthed. It 
is clear this will have little or no effect upon the working 
of intermediary appliances in the system, such as the boost- 
ing transformer, The alteration ia the conditions of work- 
ing will not affect the primary of the transformer, because 
the earth will merely play the part of one terminal of 
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such ; and they will not affect the secondary, because this 
element has no immediate contact with the feeder A. 
Hence it—: e. „ the booster—should be connected to the 
unearthed main, but this has not proved whether it is 
permissible or not to connect it to the earthed main. 

Secondly, suppose that B (Fig. 1) is the earthed main. 
Then it is clear that the conditions of working are 
differentiated from those just considered. In the firat place, 
however, it is evident tbat the working of the primary of 
the transformer will not be affected, but in connection with 
the secondary there is a different tale to tell. In this case, 
the terminals, a and b, of the secondary will practically be 
connected together through the medium of the earth, and 
the resistance of the intervening medium will be so slight 
as to produce a condition amounting almost to that of a 
transformer short-circuit. Now this would be obj nctiotiable 
for two prime reasons. First, there would be no augmenta- 
tion of the pressure of the system, thus disposing of the 
use of the booster; and, second, the winding of the trans- 
former might possibly be burnt out; or, if this did not 
oceur, an abnormal amount of power would be absorbed by 
the transformer, producing waste, as well as a distorting 
and disturbing effect upon the working of the system as a 
whole. Hence we find that to connect the booster to the 
earthed main is to defeat the object in view. 

The general conclusion, therefore, is that the policy is to 
connect the booster in circuit with the unearthed feeder— 
ie, in circuit with B (Fig. 1) as the unearthed main.— 
G. W. BURLEY. 


Answer to No. 782 (awarded 5s).—A brief consideration 
of tho reasons for using the booster will help us to answer 
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this question. The feeder in which the booster is to be 
inserted is probably of considerable length and carrying a 
large current, with the result that there is a large voltage 
drop on the line and the pressure at the far end is consider- 
ably diminished. It has, therefore, been found necessary 
to raise the pressure at the far end of the feeder, as in all 
probability the feeder supplies a large number of arc lampe. 
This is accomplished by inserting a booster in the feeder. 

I have assumed in Fig. 1 that there is a 100-volt drop in 
each cable for purposes of illustration. Therefore, we get 
a difference of pressure of 1,800 volts at the end of the 
feeder. Now let us suppose the booster is put on the 
unearthed main. It will, therefore, be seen that, as far as 
the actual working of the feeder itself is concerned, it is 
immaterial whether the booster is pat on the earthed or 
unearthed main. There is, however, one consideration 
which decides the point. If the booster be put on the 
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unearthed main, one terminal will be at a pressure of 
2,210 volts and the other at 2,000 volts. The insulation 
unearthed side, and then the state of things will be as 
shown in Fig. 2. , The booster gives an additional 200 volts 
pressure to the point A, making the pressure there 
200 + 1,900 = 2,100 volts and the pressure between A and B 
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2,100 - 100 = 2,000 volts. This is, of course, what we 
want. Now let us suppose the booster is put on the 
earthed main, I think, without drawing another diagram, 
that it is obvious that the booster pressure will subtract 
itself from the pressure at B, which, instead of being 
100 volts above earth, will be 100 - 200 - 100, or 
100 volts below earth, giving a difference of pressure 
between A and B of 1,900—(— 100) = 2,000 volts. This 
result is, of course, the same as if the boosters were on the 
will, therefore, have to withstand a stress of 2,210 volts. 
If, however, it is put on the earthed main, one terminal 
will be at O volts and the other at 200 volts, and the insula- 
tion will have to stand only 200 volts, Now, of course, a 
machine designed to staud 2,210 volts will cost considerably 
more than one to stand 200, and the risk of breakdown 
will be considerably greater. It is obvious, therefore, that 
the booster should be put on the earthed main, being so 
connected as to lower the pressure at the point on to which 
it feeds, —EnNEST P. HOLLIS. 


Answer to No. 782 (awarded 5s.).—I should certainly 
recommend the booster being connected on the unearthed 
main; one very important reason for so doing is that in 
most, if not all, certainly all the high-tension stations the 
writer has been connected with the earthed main is never 
fused, so that one end of your booster would be at earth 
potential and the other end would be so much above it, 
according to what voltage your booster was giving. It, 
therefore, only remains for someone to earth your main on 
the side of the booster which is above earth potential and 
your transformer or booster will be on dead short-circuit. 

Another important point to be observed is the safety of 
the jointers when working on the mains. If the whole of 
the system is to be connected to the booster, then there is 
not so much chance of a mistake being made, but if, as is 
most likely,a particular district only is to be connected to the 
booster, then it is essential that great care be taken to switch 
off the booster as well as drawing the high-pressure main 
‘fuse before allowing men to work on the mains, as one is 
liable to get accustomed to think the outer is dead earthed 
when on the particular section the outer may be consider- 
ably alive. The writer had an instance of this sort occur 
in which & man was told the main was dead when it was 
‘very much otherwise ; the matter was discovered in time, 
however. As far as the working of the booster goes, the 
writer sees no reason why it should not work as well on 
the earth as the unearthed side, but for the above reasons 
I should certainly recommend the connecting of the booster 
on the unearthed mains, then the same precautions would 
be taken—i.c., the removal of the high-tension switch or 
fuse. The booster being connected between the machine 
and fuse would ensure the safety of all concerned, and the 
same purpose would be served.—W. H. 

Question No, '185.—Oertain motors and generators are fitted with a 
continuous ring, connecting all pole-shoes together. What is the 
object of this ring, and what is its effect on the working of the 
machine! 

Best Answer to No. 783 (awarded 10s.).—The object of 
‘these iron or steel rings is to introduce a length of highly- 
saturated material into the path of the commutating flux, 
and so reduce the variations of this flux between no load 
and full load. Since the ring forms a magnetic short-circuit 
‘between the poles, practically the whole of the ampere-turns 
‘on two poles are effective in saturating the few inches of 
‘iron between the poles. Thus a dynamo having 5,000 
ampere-turns per pole and, say, 4in. between poles would 
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ring between poles, and this value would produce an 
excessively high saturation in the ring. 

Besides the flux which passes direct across from pole to 
.pole through the ring, a certain proportion of the flux which 
enters the ring at the poles passes into the armature at the 
region about the neutral line, and forms the commutating 


‘field of the machine just like the fringe of flux at the edge. 


of ordinary pole-pieces does. By shifting the brushes 
‘forward (in the case of a dynamo) they can be set so 
that the commutated coil lies in a flux just sufficient to 
produce complete commutation. This commutating flux 
will pass along a path, as shown by the dotted line in 
Fig. 1, and will be looped with the whole field ampere- 


turns (10,000), and with the whole armature ampere-turns, 
say 8,000 in this case, opposing the field ampere-turns. 
These net ampere-turne, of 10,000 — 8,000 — 2,000, have 
to pass the commutating flux through the magnet iron, 
through & certain small length of the saturated iron ring 
at a a, and through the air-gaps at b bi. Supposing 500 
ampere-turns are sufficient to pass the necessary commu- 
tating flux across the two air-gaps, and that no appreciable 
ampere-turns are required for the magnet iron (yoke and 
poles). Then 2,000— 500 = 1,500 ampere-turns are avail- 
able for tho iron ring, so that the lengths of ring between 
pole and brush positions at a and at «a, can together 
absorb 1,500 ampere-turns, and since the ring takes 2,500 
ampere-turns per lin., tbe length of ring at each side can 
be ‘3in., for '5x2x2,500— 1,500. Now, at no load, if the 
excitation is unaltered, there will be the full 10,000 ampere- 
turns available for producing the commutating flux through 
the ‘6in. of ring and the two air-gaps. "This will lead to an 
increase in saturation in the ‘din. of ring ata and at a, 
and a fall in saturation in the remaining 3'7in. of ring, so 
as to maintain the total 10,000 ampere-turns on the 4in. 
of ring. Suppose the saturation of the ring is such that 
an increase of the commutating flux to double its full load 
value is sufficient to absorb the 10,000 - 1,000 = 9,000 
ampere-turns in place of 1,500 in the ring. In spite of 
the fact that the commutating flux forms only a small 
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proportion of the total flux saturating the ring, it is 
quite possible for the doubling of this commutating 
flax to produce as large an increase in ampere- 


turns absorbed as this. In this case the commu- 
tating flux at no load would be to that at full 
load as 2:1. If no saturated iron were present, the com- 
mutating flax would be directly proportional to the ampere- 
turns available—i e, to 2 000 at full load and to 10,000 at 
no load—-so that the ratio of commutating flux at no load 
to that at full load would in this case be as 5:1. The 
numerical values given are, of course, doubtful, but it is 
clear that the presence of saturated iron in the path of the 
commutating flux (especially if that saturation is to any 
considerable extent due to the commutating flux itself) 
tends materially to reduce the change of commutating flux 
between no load and full load due to armature reaction, 
and in this way helps towards a fixed brush position without 
sparking. 

The same object is attained more or less satisfactorily in 
other designs by merely reducing the pole-tips to a very 
small cross-sectional area of iron, and so causing the ordi- 
nary working flux to saturate them. This avoids the 
additional magnetic leakage involved by the use of the 
rings, and at the same time makes the saturation of the 
pole-tip almost entirely dependent on the commutating 
flux, though this saturation does not reach so high a value 
as with the ring arrangement.—Q. 


Answer to No. 785 (awarded 78. 6d.).—The ring that 
connects the pole-shoes together is evidently what is known 
as pole bushing, and is to be found on machines made by 
the Allgemeine Elektrizitäts- Gesselschalt. It is of cast iron, 
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of small section, its object being to produce a ual 
falling off of the magnetic field toward the neutral point, 
also to keep a stiff field, where necessary, and prevent over- 
crowding at the pole corners (Fig. 1). The generation of 
eddy currents in pole-pieces is greatest at the corners, 
owing to the sudden change of field and the crowding of 
lines. It is obvious, to prevent this, we must so arrange 
arrange the poles that a gradual falling off of the field 
takes place toward the neutral spaces, allowing the current 
in the armature section to build up aud die away gradually, 
when the latter is entering a field of different polarity. The 
pole bushing attains this object, but has the disadvantage 
that there is no interpolar air space, the pole embrace being 
practically 100 per cent., thus making the adjastment of 
the brushes for varying load rather difficult. 
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The crowding of the lines at the pole corners is produced 
by the reaction of the armature field upon the main field. 
When an armature is revolving in a magnetic field and 
carrying no current, the distribution of that field is uniform 
over the pole-face, as shown in Fig. 2, the dotted line 
representing the flax, but as soon as current is taken from 
the armature it resolves itself into a magnet, the flax of 
which (cross flax) acts across that prodaced by the main 
magnet, tending to displace it and twist it round in the 
direction of rotation (Fig. 3) in a dynamo. The flux dis- 


tribution is no more uniform, but varies from a maximum |. 


value at the pole corners, A B, to a minimum at C D. It is 
obvious from this, that to bring the armature section in a 
proper reversing field for commutation, the neutral line, 
N N, will have to be shifted toward the direction of rotation 
in a dynamo and against it in a motor; thus the need for 
brush-shifting gear. In crane and tramway motors and all 
machines where fixed brushes are specified the amount of 
cross flax, due to armature ampere-turns, is kept very 
small, so as to interfere little with the original field. 


UY 


2. 
-* (p 


~ 
a 


- am m Ac e m m 
L] 
a e o g qu CD np usb cm Qo cp wu Um (6 WB we 


— Po "m ——„— — 2 — 
ae ee — — —EAE—ũ—õX . 
ES — — 


Fic. 3. 


Fic. 2. 


A good and much used method of keeping a stiff field 
and providing a good commutating fringe is to gradually 
increase the air-gap from the centre of the pole-face toward 
the tips, the armature then being eccentric with the bore. 
This has the advantage of confining the lines of force within 
the sphere of the pole-face, by proportionally increasing the 
reluctance toward the corners.—P. DEAN. 


Answer to No. 783 (awarded 78. 6d.).—The question 
does not state the material of which the ring is composed, 
but the object of fitting an iron ring to a dynamo or motor 
connecting all the pole-shoes together (as shown in Fig. 1) 
is to divert part of the magnetio flux from the armature. 
If it is required to saturate a field magnet by increasing 
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the flux in it, without at the s&me time increasing the flax 
in the armature, it can be done by fitting one of these 
rings. For instance, we may suppose that we have a 
shunt-wound dynamo originally designed for 140 volts, and 
coupled direct to an engine. We now want the machine to 
supply, a 100-volt circuit at the original speed and self- 
exciting. The voltage could be reduced to 100 by insert- 
ing resistance in circuit with the field winding, bat probably 


the machine would be unstable when working with such s 
weak field. Ifa small reduction in the speed or excitation 
took place, the voltage of the dynamo would drop away 
altogether. This can be explained by reference to Fig. 2, 
in which is shown Curve I, connecting volta and exciting 
ampere-turns at constant speed. When the machine was 
working at 140 volts its field magnet was fairly well 
saturated, but on reducing the excitation to get 
100 volts the machine will be working on the straight 
part of the curve, where practically the only resistance 
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offered to the flux is the air-gap. Now, it is seen 
that when the machine is working on the steep part of the 
curve, a small alteration in the excitation produced by 
changing the speed or the regulating resistance in the shunt 
circuit will cause a rapid variation in the voltage. Asa 
remedy, an iron ring can be fitted, and Curve II. will 
be the result. The exciting current for 100 volts will theo 
be about the same as it was for 140 volts before fitting the 


ring, and the machine will be perfectly stable. To get the ful! 
excitation with only 100 volts across the shunt, it may be 
necessary to connect the field coils in parallel. These ring: 
have been tried as a preventive for aparking, but they have 
little or no effect in this direction. Some makers of motor 
and dynamos have adopted the arrangement for convenience 
of manufacture. All the pole-shoes are cast in one piece, 
with a thin bridge of metal holding them together, so that 
the whole can be readily machined and fitted in the maguet 
(see Fig. 3).—H. O. B. 

[Other replies to Question No. 783 will be given in oar 
next issue.—E»p. E. E.] 
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QUESTIONS. 


791. Between the rails of a tramway system and the adjacent water- 
mains pressures up to ‘25 of a volt are obtained when the 
generating plant is shut dowo. What do you consider is the 
cause of these potentiels! There is an independent combined 
three-wire and alternating current supply in the town. —M. C. 

792, In the Crompton automatic cut-out for automatically placing in 
circuit a substitutional resistance equivalent to the res‘stance of 
the arc, and which is used with 10-ampere. open - type, oontinuaus- 
current street arc lamps, 10 in series on 460 volts, there are jast 
two coils—one thick wire and one thin wire. The latter coil is in 
circuit the whole of the time, and apparently does all the work. 
Explain clearly the necessity for the use of the thick-wire coil, 
c d the functions which in this particular case it performs. — 


ANSWERS. 

Question No. 783.—Oertain motors and generators are fitted with a 
continuous ring, connecting all pole.shoes together. What is the 
object of this ring, and what is its effect on the working of the 
machine ? 

Answer to No. 785 (awarded 58.).— This is one of the 
many devices which have been adopted to prevent sparking 
and at the same time keeping the cost of the machine low. 
The principal economy that can be effected in a dynamo is 
effected by having a large armature containing many 
ampere-turns and a weak field, but it is well known that 
such & machine will spark, for the armature interference 
will be great, causing the field to be distorted at high loads 
when a strong reversing field is required to overcome the 
large reactance voltage, and a very large lead of the 
brushes would be necessary in order to bring the short- 
circuited coil into a sufficiently strong reversing field. 
In order to make this more clear, let Fig. 1 represent a 
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single armature turn connected to two adjacent commutator 
segments. Before coming in contact with the brush which 
short-circuita it, it has been carrying, say, 50 amperes in 
one direction and immediately after leaving the brush it is 
carrying the same current in the opposite direction. If 
this charge is to take place sparklessly, the coil must be 
traversing a magnetic flux of such strength and direction 
as to tend to reverse the current flowing in the coil, and 
the flux must be sufficiently strong to overcome the 
reactance voltage set up in the coil by the changing 
current, and the greater the load the greater the reactance 
voltage ; therefore a stronger reversing field is required. 


Now, it is well known that at high loads the field becomes 
distorted similar to Fig. 2, and it is necessary (in the case 
of a dynamo) to shift the brushes forward so as to bring 
the short-circuited coil into a sufficiently strong reversing 
field ; but if this field distortion can be lessened in any 
way, the amount of lead required will obviously be redaced, 
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and the machine will be less liable to spark with varying 
loads. This is not a difficult problem, although to do it 
well adds considerably to the cost of the machine, for the 
ampere-turns on the armature should be small as compared 
with those on the field, and the armature coils should have 
low reactance voltage; but in order to keep down the cost 
a number of inventions have been brought out for reducing 
sparking, and the ring of iron short-circuiting the poles 
described in the question is one of them. This ring forms a 
path of low reluctance for the magnetic lines, consequently 
they and the portion of the pole-pieces forming them are 
highly saturated. Hence the field is stiffened, and the 
armature cannot distort it to anything like the same extent, 
and from what has been said this will clearly help to 
minimise sparking.—E. AUSTIN. 

Answer to No. 785 (awarded 5s).—The fitting of pole- 
rings is bat one of the many devices that have been intro- 
duced for reducing the effect of armature reaction. The 
employment of these ringe, or cast-iron bushes, is. due to 
Dobrowolsky. Sometimes, instead of a complete ring, 
bridge pieces are fitted ; these bridge pieces are fastened to 
the pole-horns in a somewhat similar manner to the well- 
known brass plates or grids that are to be seen on nearly 
every dynamo. The principal function of these rings is 
to prevent an abrupt change of magnetic liae density at 
the trailing horns. They cause, so to say, a shading off in 
the density of the lines that are more or less crowded at 
the trailing horns, The more abrupt the change of density 
of the magnetic lines, the stronger the eddy currents 
in core and armature winding; therefore by gradually 
weakening, instead of suddenly changing the density of 
these lines, there is proportionately less danger to be feared 
from eddy currents. There have been many other methods 
suggested for obtaining this object, of which the following 
are the leading devices. Cast-iron shoes are fitted on the 
poles, the lower permeability of this metal in comparison 
with wrought iron preventing any abnormal crowding of 
magnetic lines at the polar horns; instead of the polar 
horns being parallel with the axis of the armature, they are 
sometimes cut off at an angle, or made V shaped. Another 
well-known method is to have the magnets bored to a 
larger diameter, by inserting packing pieces, so that when 
brought to their proper positions the air-gap gradually 
increases towards the horns. Some makers slot 
the pole, so that the trailing horn is but a com- 
paratively thin slice, easily saturated. The use of these 
pole bushes is then a means whereby we may minimise 
the effect of eddy currents by preventing too great crowd- 
ing of magnetic lines; the field falls off gradually instead 
of suddenly changing in strength. This advantage, how- 
ever, is only obtained at the expense of limiting the amount 
of displacement that may be given to the brushes without 
sparking. In other words, the non-sparking angle through 
which the brushes may be moved is considerably reduced. 
When machines are fitted with these rings the brushes 
require carefal adjastment. In practice, such machines are 
Fi fitted with brushes of the fi xed position" variety.— 


Question No. '184, —The system known as the free-wiringsystem has now 
been in vogue in certain towns for upwards of five years. How dces 
it satisfy (1) the consumer; (2) the supply company; (5) the 
local contractor; and how are difficulties caused through tenants 
leaving and the new tenants refusing the use of the light 
adjusted ? 

Best Answer to No. 784 (awarded 108.).— Before answering 
query No. 784 it is first necessary to consider by whom 
the so-called free wiring is carried out. So called, as it in 
reality amounts to au electric light system on the instal- 
ment plan. Free wiring may be generally divided into 
three classes, and the satisfactory result—apart from the 
demand for energy—to the supply company and the local 
contractors is entirely dependent on which class the system 
belongs to; the consumer is practically unaffected by 
those considerations: (Class 1) free wiring by a private 
firm, or more usually a local company having arrangements 
with the supply company; (Class 2) free wiring by the 
supply company solely as contractors ; (Class 3) free wiring 
by the supply company, sublet to local contractors. 
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Case 1.— The free-wiring firm having entered into an 

reement with the supply company, carry out all free- 
wiring work, meet all expenses in connection with same, 
receiving in return a small sum per unit, say froma fraction 
of a penny to 1d. on current consumed by the party who 
occupies the premises so free wired. This, of course, 
extends only to a certain time proportionate to the size of 
the job, the probable current consumption, etc. The firm's 
money is thus simply invested in the premises, and in time 
is duly paid off plus a percentage varying, say, from 553 
to 40 per cent. This arrangement is usually satisfactory 
to both supply company and free-wiring firm, to the former 
because it speedily brings consumers, and to the latter as 
they, by waiting for payment, secure a larger percentage 
than in ordinary contracting work; they also have the 
further advantage of being the free - wiring firm, a fact 
which appeals to small shopkeepers, etc. The local con- 
tractors naturally oppose this system, as the free-wiring 
company, owing to their contract with the supply company, 
are able to secure the greater portion of the wiring work, 
the local men being, so to speak, cut oat by the combine. 
The local men usually retaliate by making more or less 
exaggerated statements to prospective clients of theirs 
regarding the ultimate cost of free wiring, and argue the 
consumer pays for the cost within a year, but this is more 
a matter for the owners consideration than the tenant. 
Placing the parties interested in the relative order of best 
results from the system : (1) the supply company ; (2) the 
free-wiring company ; (3) the consumer ; (4) the local firms. 

Case 2.—The foregoing remarks apply to this case also, 
but it ie still more profitable to the supply company, any 
gain accruing going direct to them without a third ys 
intervention. The supply company are obliged to keep a 
staff of wiremen to carry out the wiring work. In the 
writer's opinion, this is very unfair to the local contractors, 
who are completely restricted to jobs they personally come 
in touch with. (Readers well understand this only refers 
to free-wiring work.) The supply company may allow a 
commiesion on work introduced to them, or allow the local 
man who so introduces a consumer to carry out the work 
for them, but when the station is a new one the tendency 
is for parties desiring an installation to apply direct to the 
station engineer, who is probably after circularising the 
town or city, and holding lectures and demonstrations to 
popularise electric light and power. It is not unusual in 
this case for the supply company to undertake lamp renewals. 
It is regrettable to say in some cases the lamps supplied 
are of a low efficiency, which fact need not be commented 
on. The writer has one case in mind where the direct con- 
sequence of the supply company carrying out all its own 
wiring work was the formation by local contractors of a 
rival free-wiring company ! 

Case 5.— This seems to be about the most satisfactory 
arrangement possible with fcee-wiring systems. Contractors 
in touch with intending consumers who desire free 
witing price the job, and then send their estimate to the 
supply company. If the price is right, the supply com- 
pany accept, and pay the contractor on completion. If 
the estimate submitted is too high, an effort at a compro- 
mise ie made. In any case the contractor has his commis- 
sion. The supply company sometimes go one better, and 
epecify some particular wire and accessories which they 
keep in stock, and sell to the local contractors at a small 
percentage over list prices. In the event of a private party 
approaching the supply company for a free installation, 
tenders are invited from, or the work given to, some of the 
local firms. Naturally, owing to the middleman—as repre- 
sented by the supply company—the contractor’s profits are 
not as satisfactory as if dealing direct with the consumer, 
yet this arrangement is about the best that can be arrived 
at in such cases. Now the foregoing methods evidently 
affect the consumer but little. in every case he or his 
landlord pays a slight extra charge, either per unit or in 
some such manner. Instead of fixing this extra charge per 
unit, some supply companies have slot meters fixed on all 
free-wiring jobs, unless there are a large number of lamps. 
The slot meter gives about five hours’ use of a 33-watt 
lamp for 1d., and so in, time balances the original cost of 
the installation, which, of course, still remains the property 
of the company. The question of tenants leaving is a 
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rather delicate matter to settle, still the company have 
some strong points in their favour: (1) the installation is 
their property, and can be removed by them ; (2) probably, 
when installing same, they insisted on other illuminante, 
such as town gas, acetylene, etc, being altogether 
removed; (3) if the original tenant has been using 
the electric light for a reasonable time, the extra 
charge, meter rent, etc., has probably refunded a oon 
siderable amount, if not all, of the initial expenses; 
(4) they probably have the house-owner’s signature to the 
agreement. Taking an extreme case. Tenant “ A,” for 
whom the wiring was carried out, leaves ‘after, say, 12 
months. Tenant “B?” objects to the electric light. The 
house or shop is more than likely renovated and painted 
during the interval between A and B's occupancy. When 
the engineer, in the course of a tactfal interview with 
" B," points out it will be necessary to lift floors, etc., 
to get the wiring out, also that the gas is disconnected as 
far as the street, etc. “B” generally comes round to 
looking at things the right way. If he still remains 
obstinate, and no agreement existe with the landlord, the 
fittings, etc., could be removed as far as possible, and the 
wiring left intact for future use. This is, however, a rare 
occurrence, new tenants generally accepting things as they 
find ttem. Farther, it is the average that must be considered, 
not the individual. Conocluding, the writer trusts other 
parties interested in this subject will put their views 
forward, and would like to mention that from & contraotor's 
point of view he regards all free-wiring systems with dis- 
favour.—J. E. H. 

Answer to No. 784 (awarded 78. 6d.).—" Free - wiring 
schemes have now been in operation considerably longer 
than the period mentioned in your query, the first scheme 
being initiated some seven or eight years ago. The author 
is assuming, however, that your querist refers to a scheme 
carried out by some so-called “ free-wiring " company, and 
not by the supply authorities themselves, as few manici- 
palities, at any rate, have obtained the necessary powers. 

Dealing with the first of the pointe under consideration— 
viz., the consumer—it can hardly be said that free-xiring 
schemes are satisfactory ia the long run to this much 
oppressed individual. In return for the wiring of his 
premises, the consumer must enter into an agreement 
(about which he understands practically nothing, and 
which he probably never reads) whereby he undertakes 
to pay an extra charge, over and above the supply 
charges, of, say, ld. or jd. per unit, as a rental on the 
installation. This rental, of course, is dependent upon his 
consumption of electricity, but he must make a minimum 
payment per annam of from 9d. to 1s. per 8-c.p. lamp 
installed. The consumer has also the option of purchate 
of the installation at the expiration of four or five yeare, 
but until he does so he is never any nearer owning the 
installation, and should he at any time cease to use elec- 
tricity he still remains liable for the minimum payment. 
Then, again, difficulties arise when any change of tenancy 
occurs. If the incoming tenant signs a new agreement, 
all well and good ; if, however, he refuses, and decides to 
rewire the premises himself, the free-wiring company 
appear to have no option but to remove the wires and 
fittings from the installation at their own expense. It 
is claimed, however, by the company that a tenant is 
responsible for the minimum payment until the new con- 
sumer signs an agreement, or until the tenant purchases 
the installation. In this case, of course, the only couree 
open is for the new tenant to remove the wires and fittings 
from his premises, and by so doing he immediately abeolves 
the original tenant from any further claims. If, however, 
the consumer removes into new premises, and the premises 
that he has vacated remain empty for any length of time. 
or if the incoming tenant refuses to sign the “free-wiring " 
agreement, he is still held responsible for the minimum 
payment in connection with these premises. The “free 
wiring" company undertake to keep the installation ins 
proper state of repair for a period of six months from the 
date that it was put in; it follows that should a new 
tenant take over the installation at any time, he does not. 
feel inclined to carry out any repairs to an installation 
that is not his own, and that he will afterwards have to psy 
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Regarding query No. 2—viz , the dupply company—they 
are certainly benefited during the first year or two of the 
echeme, as by means of it they obtain a large number of 
customers who, in the ordinary course, could not afford the 
expense of wiring their premises outright, and would pro- 
bably never become consumers of electricity. It is usual 
for the supply company to collect the rentals of these 
*free-wiring" installations with their quarterly accounts, 
and then to hand them over to the “ free-wiring " company. 
By so doing, the «upply company have to bear the burden 
of all the numerous disputes which from time to time 
arise, and which certainly do not tend to maintain a good 
feeling between the supply authority and the consumer. 
Should a consumer make extensions to his inatallation and 
decide to have these extensions carried out by a local con- 
tractor and paid for direct, complications are again liable 
to ensue. Two meters must now be put into the installa- 
tion where one would suffice—one to register the consump- 
tion on the free-wired installation, and one for the 
consumption on the consumers’ own wires and fittings. 
This naturally means extra expense for the supply com- 
pany, and in a large undertaking entails considerably extra 
clerical work. If an extra price per unit is charged as a 
rental on the “ free-wired installation, the use of prepay- 
ment meters for these consumers is debarred, unless the 
supply company are prepared to go to the trouble of having 
certain of their meters calibrated for a higher rate per unit. 
Touching now vpon the third point—viz., the local con- 
tractor—the adoption of a free-wiring scheme acts as a 
etimulus to him, and the competition that ensues, of course, 
benefits the supply company. The local contractor, as a 
rule, hás & very poor opinion of those consumers who get 
their installations wired without paying for them." The 
author is of opinion that some form of hire purchase 
system should be adopted by the supply authority itself 
(either company or municipality), with carefully drawn and 
not too stringent regulations, as it is only by these means 
that small householders and shopkeepers can be induced to 
adopt electricity as an illuminant.—T. S. 

Answer to No. 784 (awarded 7s. 6d.).—]In towns where 
@ gas supply exists, the gas-pipes are, as a rule, laid in a 
house daring its erection, the expense being borne by the 
landlord, and formiog part of the initial cost of the house. 
The interest on the extra outlay is, of course, included in 
the rent. The fact that, as a rule, a tenant desirous of 
having his house lighted by electricity must have it 
installed at his own expense, handicaps the electric supply 
companies in their competition with the gas interests. Ia 
order to overcome this difficulty and to increase the number 
of consumers, the supply companies in certain towns have 
adopted the free-wiriog system in various forms, and 
with varying success, largely depending on the locality. 
An agreement must be signed by the landlord of the house 
giving his sanction to the wiring of hia premises, and also 
by the tenant, who undertakes : (1) to keep the installation 
in repair, except in cases arising, within a reasonable 
period, from faulty material or workmanship ; (2) to pay a 
minimum quarterly charge for energy: The installation 
remaine the property of the company, unless, as sometimes 
happens, a consumer afterwards buys it over. 

There are two alternative schemes adopted by certain 
companies for free-wiring. By the first, a consumer has 
his house wired throughout, free of cost, on agreeing to pay 
an extra charge—about 1d. per unit—on energy con- 
sumed, as interest on the outlay. By the second scheme, 
a certain number of lights are installed free in parts of 
the house to be selected by the company, the lights being 
placed, of course, where they will be most used. In the 
first case, the extra charge per unit covers the interest on 
capital spent and depreciation ; in the second, the company 
gains nothing beyond an additional consumer and a 
maximum of demand to repay the cost of installation. 
Besides this, there is often difficulty in persuading a second 
tenant to take over his predecessor’s agreement and to use 
the lights, and his refusal involves considerable trouble and 
lossto the company, who either have to let their installation 
lie idle or remove it at fresh expense. There are also 
people so constituted as to prefer not paying their lighting 
bills on leaving a district, and, having nothing to lose in the 
way of fittings, they have no hesitation in leaving behind 


tw — 
-e — 


being no outside wiring contractor. 
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them, with an unpaid bill, an installation which cost them 


nothing. From the consumer's point of view, the free wiring 
system cannot be otherwise than satisfactory. He has no 
initial outlay, no trouble nor responsibility in fixing his. 
lights nor in removing his installation when he leaves the: 
house. He is apt, however, to overlook the fact that the' 
extra charge per unit, where it is added, is interest on the 
capital expended by the company on his installation, and : 
includes it in his lighting charges, which then appear. 
extravagant. It is often difficult to convince him that he- 
is not being overcharged. In comparing his lighting 
account with his neighbour's gas bill, he is apt to forget 
that, while his neighbour pays indirectly for his gas-pipes, 
etc, fo his landlord, who included the interest on that. 
outlay in the rent, the cost of his own electric lighting. 
installation is not included in the rent, but in his lighting 
account, in the shape of the extra charge per unit. In the 
case of a consumer who has a certain number of lights: 
placed free of cost in approved positions, he often grumbles ' 
because he may not choose their positions, etc. 

Of course, the adjustment of these difficulties, as of any 
others, depends largely upon the tact and management of 
the company's representatives. The success or failure of 
the system will be affected by local conditions. Ina district 
with a “floating” population, where houses frequently 
change hands, it is not in the company’s interest to advocate 
free wiring. The risk is too great, and the troubles with 
new tenants too numerous. In districts where most of the 
inhabitants own their dwellings, the case is different; for 
once the installation is made, the expense and trouble, so 
far a8 the company is concerned, are usually at an end, the 
interest on the outlay being included ia the quarterly 
lighting account. The local contractor is often invited to 
quote special rates for the whole of the company’s free- 
wiring work, and as the system attracts cunsumers who 
otherwise would not call in his services, he cannot but be 
satisfied. There can be no set rule for the adjustment of 
free-wiring difficulties, so much depending upon the local 
conditions, the tact and patience of the company’s repre- 
sentatives, and the commonsense and fairness of the con- 
sumers. In towns where the system has been tried it is a 
mere matter of speculation, working out to the company’s 
advantage in one case and proving, perhaps, a dead loss in 
another.—H. J. W. 

Answer to No. 784 (awarded 55.).—The system known 
as free wiring has, in most towns where it has been 
adopted, proved satisfactory on the whole. In order to 
obtain some idea of how free wiriog affects the various 
parties concerned, it is necessary to consider the different 
methods by which it is applied. These may be summarised 
as under, the cost of the installation being recovered from 
the consumer in one of the following ways: (1) by a fixed 
rental being charged for his installation ; (2) by a small 
additional price per unit for energy consumed ; or (3) by 
the payment of instalments at fixed intervals, sufficient to 
wipe off the capital cost and interest after a certain number 
of years. In addition to the above methods, which have 
generally been adopted, there are one or two free-wiring 
companies in existence which undertake the wiring of 
premises on the repayment system, either direct with the 
consumer or through the supply authority. This method 
has, however, proved unsatisfactory to the local contractor 
owing to the unfair competition it creates, and is aleo 
troublesome to the supply authority, bat has, so far as 
the author is aware, only been carried out to a small extent. 

In any of the three chief methods enumerated, the 
installations may be carried out by the supply authority 
itself or through wiring contractors, but the latter is 
advisable so as not to create unfair competition and dis- 
satisfaction amongst the wiring contractors, who really act 
as canvassers for the supply authority. The author knows 
of one city, though not in Great Britain, where the supply 


authority itself carries out the whole of the installation 


work for lighting, power, and any other supply, there: 
The introduction of 
free wiring (No. 5 method being adopted) has been very 
satisfactory, and has resulted in a large increase of custom, 
most consumers adopting the deferred payment system in 


preference to payment on completion. 


In comparing the three methods quoted, No. 3 would 
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appear to be the most satisfactory. Nos. 1 and 2 have the 
disadvantage that the installation always remains the pro- 
perty of the supply authority, whereas in No. 3 the installa- 
tion belongs to the consumer after a certain number of 
years {usually not exceeding 10). All three methods are 
about equally satisfactory to the consumer and local oon- 
tractor, as, providing the carrying out of the installations 
is left in the hands of the local contractors, all the methods 
benefit them, and it matters little to the consumer whether 
he pays rental, a little more per unit, or purchases by 
instalments. 

There seems to be no doubt that wherever any of these 
systems have been adopted satisfaction has been attained 
all round. By their means electric light has been brought 
within the reach of many consumers who could not other- 
wise have afforded the necossary initial expenditure, and 
so-called free wiring has thus resulted in access of business 
to wiring contractors, and an increased load to the supply 
authority, making it possible to genorate at a reduced cost 
per unit, and so cater for more custom. The consumers 
thus obtained are very often long-hour ones, although 
small, and are thus, perhaps, more profitable than many of 
the larger consumers. | 

As regards tenants leaving, little trouble is experienced, 
as the owner is generally a party to the agreement, and the 
new tenant, more than likely, will be only too pleased to 
avail himself of the electrio light without a heavy initial 
expenditure. Should, however, any difficulty be experi- 
enced, the supply authority can take away all the fixtures, 
having previously charged the former tenant for any 
damage done during his tenancy. The cost of removing 
the fixtures is very small, and as probably a good propor- 
tion of the capital has been already repaid, the losa, if any, 
to the supply authority is practically nil. —H. A. N. 

Answer to No. 784 (awarded 5s.).—Before answering the 
question in detail, I will give a short description of the 
system with which I am acquainted. The company under- 
take the wiring of premises, without initial cost to the 
consumer, under a rental system. In the two or more 
living-rooms plain three-light spider fittings are placed, and 
pendants in all the other rooms. A small Nernst lamp is, 
however, placed in one of the living-rooms, if required, 
fitted with a counterweight to work up and down, instead 
of the three-light fitting. Application forms must be filled 
in and signed by both the tenant and the landlord. The 
rental is 3d. to 44d. per lamp per quarter, according to the 
easy or awkward position of the lights. Lights will be 
fixed in such rooms and passages as are in regular use and 
are likely, in the opinion of the engineer, to be of permanent 
utility. Consumers will be allowed the option of purchasing 
the installation either by a lump sum or by increased 
rental for a term of years. The installation must not be 
interfered with by anyone except the employés of the 
company. A rental is charged for all meters, unless of the 
prepaymont type. Originally this system was worked on 
a different scale, the consumer paying no fixed rental, but 
was charged 1d. more per unit than the ordinary consumer. 
This was sbandoned about & year ago, and the above 
system of rental established. 

With regard to the consumor, it must be borne in mind 
that those who use this system of wiring are mainly of the 
working class or small tradespeople. They, therefore, are 
able to obtain a good, clean, safe, and convenient light 
without any initial outlay. "The supply company, although 
not making an immediate profit, are, however, receiving 
interest on the outlay involved in installing the system, 
and are also getting an increased consumption of current, 
as these consumers would not make use of the supply if 
they had to pay for the wiring before they could use the 
light. The company are, therefore, or ought to be, satisfied. 
The local contractors, although at first a little nettled at 
seeing the company’s wiremen doing so much work, have 
now. seen that they have no cause to grumble. As I have 
stated before, the majority of the consumers on this system 
would not be able to spend a lump sum of money in 
installing the light, and so the local contractor is not losing 
customers through the company having power to wire 
houses on this system. In some places, however, I under- 
stand that the supply company put the work out to the 
local contractors at fixed prices. When a new tenant goes 
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into & house wired on this system, and does not require 


the use of the light, all the fittings and pendants and the 
meter are taken down, and permission is generally granted 
to leave the ceiling roses, switches, and fuse boxes, as the 
landlord has signed the application form of the outgoing 
tenant, and so fully understands his position in case of 
that tenant giving notice. Although very rare, it has 
sometimes occurred that the whole of the wiring has to be 
taken out, owing to the new tenant desiring to use gas, 
and this, of course, means a severe loss unless the outgoing 
tenant has been in the house for several years. 

On the whole, I may say that the consumers give very 
little trouble, and the system is working very satisfactorily. 
In conclusion, I must state that the present number of 
consumers on this system is about 1,500 out of a total 
number of about 4,000.—J. LLOYD. 

Question No. 785.—It is noticed that dust collecta much more on the 
positive than on the negative bus bars in a central station, also 
that it collests on the glass panes opposite the bars, and that 
more collects opposite the positive than the negative. 
How is this explained ? 

Answer to No. 785 (awarded 55.).—In considering this 
question a few remarks may be made as regards so-called 
“positive” and negative electrification. Generally 
speaking, the rate of loss of gg: from a charged con- 
ductor is proportional to the difference of potential 
between itself and its surroundings, but has been found to 
be much greater from “negatively” electrified surfaces 
than from “ positively ” electrified ones. This and many 
other phenomena appear to indicate that the so-called 
“negative” electrification is really the state of excess— 
ie, that in which there is more electricity than in the 
surrounding space— while the so-called positive " electrif- 
cation is a state of defect, or a state in which there is less 
electricity than in the surrounding space. For example, 
Crookes’s experiments with vacuum tubes show that 
molecules are driven from the negative electrode towards 
the positive, the vanes of a little fan being repelled from 
the negative pole. Now, the negative main of a two-wire 
supply system, even if unearthed, tends to assume s 
potential near that of earth, which is evident to anyone 
from the fact that a shock is generally obtained from the 
positive to earth. Therefore, if “negative” is really the 
state of excess, there would tend to be a transfer of elec- 
tricity from earth, and from the negative bus bar through 
the air to the positive bar. Further, it is a well-known 
scientific fact that in fine dry weather or in dry situations, 
when dust tends most to float in the air, the earth is 
"negatively " electrified relative to the air. Particles of 
dust, therefore, coming from the earth or objects in contact 
with it would be negatively electrified, and as the negative 
main and earth sre at or near the same potential, these 
particles would, by virtue of their charge, be attracted to the 
positive bus bar. It is also possible that particles of dust, 
uncharged, floating near the negative bar, might be nega 
tively electrified, repelled, and afterwards reach the positive. 
This action might also go on in the reverse direction, from 
positive to negative; but as the rate of loss—as already 
stated—is greater from the negative, the net result would 
be to transfer electricity—carried by dust particles—from 
negative to positive. 

The question does not state whether the glass panes 
opposite the bars are those of windows, meter cases, or 
otherwise; but it is conceivable that the glass, which in 
itself is a good insulator, either is itself or has the dirt on 
its surface locally electrified by induction from the 'bus 
bars, and the free charge, repelled from the bus bars and 
of like sign to those of the 'bus bars, would have the same 
effect on dust particles as have the 'bus bars themselves, 
as explained above. As glass is ''positively " electrified 
relative to cotton, silk, and most other substances on being 
rubbed by them, a more practical explanation is that the 
cleaning of the glass causes it to bə “ positively electrified, 
and this, taken in conjanction with the ch induced 
locally by the bus bars, would cause an excess of “positive” 
charge opposite the positive” bus bar over that opposite 
the negative bus bar; thus the glass locally will act 
on dust in the same way as the bus bars themselves.—B. 


[Other replies to Question No. 785 will be given in our 
next issue.—E»p. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would ocoupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Qaestions may be sent at any time. 


QUESTIONS 

7095. A battery working in conjunction with a reversible booster on 
& tract on load has recently been overbsuled and all s:dimeat 
removed from bottoms of cells, Since then it has been noticed 
that large lead trees have been form'nz oa a lot of the negative 
plates, causing a lot of trouble by short-ci:cvitirg cells. Would 
the fact of using acid out of an old battery, that has been idle for 
mor the, to top up the cells after ove haul cats) the tiouble, and 
conld some reader give a remedy for svme ; also explaia the c use 
of tre: s forming! —A. B. O. 

ANSWERS. 

Question No. 185.—It is noticed thet dust collects much mcre on the 
positive than on the negative bus bars in a central station, also 
that it collests on the glass panes opposite the bars, and that 
more collects opposite the positive bar than the negative. 
How is this explained ? 

Answer to No. 785 (awarded 7s. 6d.).—I have noticed for 
some considerable time that dust seems to collect on switch. 
boards on or near to the bus bars and their connections. 
Some time ago, A. A. Campbell Swintou drew attention to 
the fact that some flexible wires in his office were clean 
while others always seemed to get covered with dust. Oa 
investigating the matter, he found that in. the case of the 
dusty cords the switch controlling those lights was on the 
negative side, and thus the cords were always at the pressure 
of the positive main whether the lights were on or not. 
The clean cords had the switch fixed on the positive side, 
as shown in Fig.1. One may argue that if the negative 
main is not earthed, why should it not attract dust. The 
phenomenon is due to the fact that the negative main 


Fic. 1. 


always tends to earth itself. A test on the Westminster 
Company's system showed the negative to be 50 volts below 
earth potential and the positive to b» 170 volts above earth, 
so naturally a positively charged conductor would have a 
much greater attraction for dust than a negative one. To 
test the attractive effect of the positive 'bus bar in a station, 
take a glass plate thickly covered with dust, hold it 
immediately below the bus bar, and tap it smartly. The 
particles of dust will be seen to fly up and stick to the 
’bus bar. The effect is very noticeable in a 500-volt traction 
station. 

Now, to consider the fact of the dust collecting on glass 
or slate surfaces close to live conductors. On withdrawing 


30, 1905. 


a slate from the side of a positive switch in a Ferranti cell 
type traction switchboard, the dust will be noticed to have 
collected as shown in Fig. 2, the outline of the switch being 
shown dotted. At those pointa where the portions of the 
switch approach closest to the slate, the dast will be found 
the thickest. Considering Fig. 3, A being switch and B 
being piece of slate or glass. When the switch is not 
closed, both the switch and slate will be of neutral potential. 
Oa closing the switeh it will be charged positively, and any 
dust floating about will be attracted to and adhere to the 
metal parts of the switch. Not only ao, but there will be. 


CEMA LLU . 


Fic. 3. 


an induced charge of negative electricity on the surface of 
the slate closest to the switch. These portions of the slate 
that are charged will also attract the dust floating about, 
and a coating of dust will be formed asshown in Fig. 2. 
have noticed a long string of dust particles attached to the 
switch stretching out horizontally to the slate. On removing 
the alate the particles fell down by the side of the switch, 
but on reinserting the slate panel they again assumed an 
horizontal position, showing that they were attracted by the 
negative charge on the slate.— W. A. T. 


Answer to No. 785 (awarded 78. 6d.).—The phenomen: n 
which has been observed by H. G. H.“ is by no means an 
uncommon one, yet it is a peculiar one, inasmuch that it 
has not been observed in connection with alternating-current 
supply systems, but only with those systems supplying 
contiauous-carrent energy. The ultimate effects are really 
due to an electrostatic action, which, however, is brought 
into existence by peculiar conditions invariably present on 


Fic. 2. 
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The electrostatic action is 


E 
ZZ 77 7777 
27 / p " . 
oy 7 LJ 
7 el, 


all continuous current systems. 
one of attraction. 

In the accompanying figure, suppose that A and B repre- 
sent the positive and negative 'bus bars respectively of a 
central-station switchboard working on the ordinary two- 
wire system, also suppose that the voltage of supply is, for 
the purpose of providing a concrete example, 200 volts. 
Then the difference of potential between A and B will be 
200 volts. If, however, an electrostatic voltmeter, say of 
the multicellular or similar type, is connected between the 
pesltive bar and the earth, as shown in the figure, it will 
ke found that there is an indication of a difference of 
potential between that bar and the earth of approximately 
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170 volte. Whilst, on the other hand, if the negative bar 
is served in precisely the same manner, then the voltmeter 
will indicate only 30 volts spproximately. This shows that 
the potentia] of the negative bar is (170 — 30), or 140 volts 
nearer the potential of the earth than the potential of the 
positive bar ia. 

Now, the real action is this: The particles of dust, con- 
taining probably minute pieces of metal, mineral, etc., are 
at the potential of the earth because they are in contact 
therewith. The potential of the positive bar is 170 volts 
higher than this potential, and the consequence is that an 
electrostatic action in the form of attraction is set up 
between the bar and the particles of dust. The amount of 
attraction is proportional to the square of 170—namely, 
28,900. Hence, an amount of dust proportional to this 
number collects on the positive bar. Attraction, of course, 
is set up between the negative bar and the particles of 
dust, but in this case the phenomenon is not so pronounced 
as in the previous case, because the amount of dust which 
collects on the negative bar is proportional to the square 
of 30, or 900. It is clear, from the foregoing, that there 
is practically 300 times as much dust attracted to the 
positive bar as there is to the negative, consequently, whilst 
a little may settle on the latter, it is almost imperceptible, 
and, certainly, it is incomparable with that which settles 
on the positive bar. 

The phenomenon of dust collecting on the glass panes is 
really an extension of the above. The glass, being in the 
vicinity of the bars, is electrified by electrostatic induction, 
its potential, however, being opposite in sign to that of the 
bar electrifying it. The ultimate result is then precisely 
the same as with the bars, so far as external observation 
can detect. Because, since the pane opposite the positive 
bar will be more highly electrified than the pane opposite 
the negative bar, the former pane will attract the particles 
of dust more strongly than the latter.— G. W. BURLEY. 


Answer to No. 785 (awarded 5s.).—The collection of dust 
on the positive 'bus bar is due to the electrostatic action of 
the bus bar on the particles of dust floating near. Each 
dust particle may be considered as an insulated conductor 
floating in the electric field set up by the positive ’bus bar. 
The dust then by cutting the lines of force acquires equal 
and opposite electrification at different parts of its surface, 
that part becoming positive which is presented to the 
negative boundary of the lines of force and vice versü 
Having been electrified by induction, the dust then obeys 
the well-known law of static electricity—namely, that 
electrified bodies of like polarity repel each other, and 
those of unlike polarity attract each other. "Thus, as each 
particle of dust comes within the active spbero of the 
positive bar it is electrified by induction, and its negative 
pole is attracted towards the positive 'bus bar, hence the 
&bnormal collection of dust. "The collection of dust on the 
window opposite the positive bar is due to the same induc- 
tive action. The particles of glass are electrified with their 
negative poles facing the positive bar, and so the positive 
poles of the dust are attracted towards the glass. The 
negative 'bus bar being at the same potential as the air 
around it has no inductive action on the dust or the glass 
opposite it, hence there is only a normal amount of dust on 
either.—B. 

Question No. '186.— As a hydro-electric installation some surplus power 
is available, Stste the best method of obtaining a record of the 
same with a v ew to installirg another tu'bine 12 months hence. 
Fall, 11fc., subject to frequent fl»ods. 

Best Answer to No. 786 (awarded 10s.),—In dealing with 
problema concerning water power, it is necessary to have 
fall particulars of conditions before any definite opinion 
can be formed as to what might or should be done. 
Unfortunately, A. R.“ does not give that, but only 
informs us that he has a head of 11ft., and has frequent 
floods. With a low fall it is quite common in England for 
flood rivers to reduce the available head considerably, 
owing to the tail water rising more than the head water. 
If there is a sharp bend or a narrow channel further down 
stream near the turbine-house, it is quite common for the 
tail water to rise several feet, while at the same time the 
water in the head race has only risen as many inches, so 
that “ A. R.“ will need to ascertain to what extent this is 
likely to affect him, as the power available is not in 


proportion to the inereased discharge of water. With 
only 11ft. head, each horse-power will need about 70 
cubic feet of water per minute. We are not told to 
what extent his power is already developed, but it is clear, 
if he is using a fair amount of power, that the quantity of 
water to measure is beyond the capacity of the usual 
notched board method, and methods suitable for measuring 
much larger quantities ntust be used. If the. head weir is 
in good repair, fairly wide, and level, it would be very 
useful for measuring the water, providing the whole of the 
water can be passed over it. To do this, drive a stake into 
the river near the bank, about 7ft. or 8ft. upstream from 
the weir, so that the top of the stake is level with the top 
of the weir. Now stop all water from going through the 
turbines by closing the hatches, and after the water has 
finished rising, measure the depth of water above the top 
of the atake, and, having previously measured the width of 
the weir, use the weir formula, 


Q — 200 1 V, 


Q being the quantity of water in cubic feet per minute, 
l the length of the weir in feet, and A the depth of water 
in feet or portion of a foot. If he measures the quantity 
of water in this way, say, once a week, or whenever he sees 
any appreciable change in the height of the river-level, he 
will get a record of quantities quite accurate enough, but 
when measuring the quantity he should tbe same day 
measure the difference in the levels of the head and tail 
waters, commonly called the head or fall Having the 
quantity and head, he can calculate its power by 

P —:001892 Q H, 
P being the theoretical horse-power, Q the cubic feet of 
water, and H the head in feet. "The actual horse-power 
available for driving, after allowing for power lost on the 
bevel gears and belting, would range from 63 per cent. (for 
the cheaper types) to 70 per cent. (for the best English or 
Swiss makes) of the theoretical power. 

If the head weir does not pass all the water, or is in bad 
repair, or through other causes not suitable for using for 
measurements, it is quite possible that somewhere in the 
neighbourhood of his installation A. R.“ can find a length 
of the stream where the section is approximately constant 
for from 50ft. to 150ft. in length; then find the section by 
multiplying the width by the average depth; by taking 
several sections in the chosen length and determining the 
average section a nearer approach to accuracy is obtainable. 
Drive two stakes in this portion of the river a given 
distance from one another. Then almost fill an empty 
bottle that has a long neck with water so that only an 
inch or two of neck projects abovo water when put in the 
river. Throw this float in the river a little above the first 
stake and note the time (in seconds) which it takes to pas: 
from one stake to the other; repeat several times, and 
take the average time. The quantity of water, Q. will then 
easily be found by multiplyiog the area of the stream by 
the measured length between stakes (both measurements ia 
feet) and also by 60 and dividing the product by the time 
in seconds. From this result deduct 15 to 20 per cent. 
for side and bottom friction. This method gives a lot 
more trouble, as any difference in the discharge of the 
river alters the width and depth, and getting the average 
section for each difference in levels gives a lot of work. 

Now, having obtained the data as to horse-power avail- 
able and deducting horse-power in use he will arrive st 
horse-power now ruoning to waste. This running to 
waste is possibly taking two courses. First, over the weir 
and down the by-pass. Second, if A. R.“ was not cart fal 
in selecting his existing turbines, it is quite possible there 
is quite an appreciable loas cf water there owing to their 
inefficiency. It then turns to the problem as to whether in 
the end (if his present turbine is wasteful), if it would 
be cheapest to instal another small turbine, or to take 
out his present machine and instal a more powerful one of 
a better typ». If A. R.“ has had but limited experience 
in this matter he has a difficult problem to solve, and I 
would advise him to get fall data as to quantity and 
head of water and get in communication with one or two 
of the best turbine builders, who would be pleased to put 
their services at hia command, and being experts 
bo less likely to slip up.—K. 
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Answer to No. 786 (awarded 78. 6d.).—The best way to | to the level of notch. When the water is just as high as 


find the amount of surplus power would be to find the 
total power of the stream, aud compare the resultant 
figure with the horse-power already used ; so we have first 
to measure the total flow or total quantity of water, and 
then convert this into mechanical and electrical horse- 
power to get what is required. There are two good ways 
to measure this total quantity. | 
A. In large streams it is done by finding the average 
cross-section of the stream for some distance along its 
length, say for 50 yarde, and then measuring the velocity 
of water over that same distance by a water-meter. If an 
instrument is not available, it can be found by noting the 
velocity of a piece of wood in mid-stream with a marked 
distance and a reliable stop-watch. Take several readings 
to get good reliable average figures. Then if V = velocity 
of *' wood” in feet per second, and v mean velosity of the 
stream in feet per second, then 
ye Vy T+ V 
lu 28+ V 
If A — sectional area in equaro feet; 
Q — total quantity of water in cubic feet per second. 


Then Q=Ayv (1) 
B lf the stream be small, as the large majority of 
streams in England are, a temporary weir may be made 


approximately. 


Fic. 1.—Cross Section. E= Edges of Weir Board Sticking into Bank. 


and placed across the stream, so that the whole of the water 
passing down the stream will have to pass over a notch cut 
into this weir. Make up a large board big enough for the 
stream; the thickness must be large enough to stand the 
water pressure. This is, of course, a very variable quantity, 
and the details muet be left to the engineer at this par- 
ticular station. It is a good plan to slot the banks of the 
stream a little to take the extreme edges of this board. This 
will help to hold it firmly in place. On the top of the board, 
in the middle, a notch must be cut (see Fig. 1). This 
notch may be any width from one-fourth to total width of 
stream. Do not make it less than one-fourth. It must 
also be arranged so that there is not less than Oin. 
of water above the bottom of notch. That is the 
distance H (Fig. 1). The sides and bottom of the notch 
must be chamfered to a fine edge to get the best results, 
the chamfer being on the down-stream side. When the 
board is in its place in river, it becomes necessary to adopt 


GRADUATED SCALE 


FIG. 2.—Section through A A. 


some scheme to measure the distance H, as it may vary 
during the test, and also it is very important to measure it 
accurately. The best way is to drive a stake into the bed 
of river, some little way above the board where the water 
is comparatively still This stake should be graduated 
over a large part of its length into feet and inches, and 
must be so fixed that the bottom of the graduated part, 
the zero of the acale, is on a level with the bottom of the 
notch (Fig. 2). This is done by driving the stake into 
water a little way, and then adjusting it as the water rises 


the bottom of notch, the zero should be at water-level. 
Everything is now ready for taking observations. 
Let H = height of water over notch in iaches ; 


H = 99 » 17 in feet; 
B= breadth of notch in feet; 
17 99 stream „ ; 
Q — total quantity of water in cubic feet per minute; 
pounds i 
We have the choice of several formals for calculation 


of Q or W. All are good, and agree well in practical 
working. E 
—Q=321H,K B VH (2) 


Here we have a constant K which is °57 s for all 
1 


values of 5 between one-fourth and unity. 
1 cane 
Q=321K BVH? . . . . (3) 
Q=772KB VH’ (4) 
W =482 K B / H? (5) 
Here constant K depends also on ratio of 5 . Exhaus - 


tive figures have settled the value of K as below: 


B. od. uc GR Seo 66. 0B. a 3X oe 
Bü 10 9 8 7 6 5 4 8 25 


K='667 :66 65 64 ‘63 ‘62 61 ‘6 595 
lf the notch is made half width of the stream—that is, 
B ` ' 
— -'b5—then 
B, o o | 
Q-48 BV H3-199 B / Hj? (6) 
Another formula used with this method is 
Q=40 K (B 2 Hi) BI V2 9 Hi. . (7) 


The author specifies that the ratio > should not be less 
1 


than » and also gives K as a constant = 62:2 for all values 


above this limit to unity. 

Sometimes it is impossible to avoid having rather a high 
velocity of water as it approaches the board. If this 
velocity is too large to neglect, a slight modification is 
necessary. If V —this velocity in feet per second and H, 
the head due to it, then | 


H 07 1; P 
and equation (3) becomes 


Q=321 K B { V (H, +H,- VH} . (8) 
Unless the velocity is really high this makes very little 
difference to result. If only an approximation is wanted, 
it can easily be neglected altogether. Only on one occasion 
have I known any appreciable difference in result of 
calculations to be caused by this water velocity before 
the board. That was on a small but rather rapid stream 
in a small village of Suffolk, where a turbine was being 
installed to run a dynamo for house lighting. 
We have now obtained eitber our total quantity of water 
in cubie feet per minute, or total weight of water in pounds 
per minute for equation (5). 
Let W.H.P. =total water horse-power ; 
Q=total quantity of water subic feet per 
minute ; , 
G = weight cf cubic feet of water = 62 Alb. 
H = head in feet; 
W = total quantity of water pounds per minut». 


WHP _QxGxH 


Then (9) 
58, 000 
W. H.P. WH (10) 
55,000 


From this the amount of power available can be 
calculated: first, by subtracting the W. H.P. ali eady 
being used; secordly, by allowing for turbine efficiency, 
varying fiom 70 to 90 per cent. with different makes and 
sizes, we get the mechanical horse-power available from 
the surplus, Now, allowing for the efficiency of the elec- 
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trical generator 85 to 05 per cent., according to kilowatt 

output, the exact figure for horse-power available still from 

the river for lighting or power supply will be obtained. 
These tests should be taken with river in normal state, 

and the resultant figure used as a minimum basie, the 

oe 1 will not then adversely affect the calcula- 
ons.—F. 


Answer to No. 786 (awarded 7s. 6d.).—Where the fall 
is only 11ft., and where the source of the water supply is 
liable to floods, a pressure turbine, arranged to work 
entirely immersed in the tail water if necessary, and pro- 
vided with a suction pipe at ite discharge, to take full 
advantage of the complete head during occasions of 
drought and a consequently diminished water-level at the 
tail race, would be the most officient motor. In all 

robability the existing plant is of this description, hence 
t will be impossible to measure the water passing through 
these turbines at the tail race, resort having to be made to 
the watercourse. It is necessary that the quantity of 
water being used in the existing installation should be 
measured together with the water passing unused over the 
weir—if such existe—immediately below the intake; due 
note aleo being taken of the spill or overflow water at the 
turbine end of the watercourse, where a head tank is 
frequently employed joined np to the line of piping. 


The means employed for measuring such quantities of 
water may be goanen from the accompanying sketch and 
explanation. Place a board ia a position where the water 
flows gently. Cat a notch in the board of sufficient depth 
to pass all the water to be measured, and not more than 
two-thirds of the width of the channel. The bottom edge 
of the noteh should be level, and this edge, together with 
the sides, should be bevelled to almost a sharp edge towards 
the down-channel side, as shown, and the surface of the 
water, below the notch, should not be moro than 12in. 
About 3ft. behind the notch drive a stake into the bottom 
of the channel, the ‘top of the stake being level with the 
notch. When the water has reached its greatest dep.h 
measure the distance marked / in the sketch—from top of 
stake to surface—with a thin-edged rule; this will give 
the depth of water flowing. From the table given herewith, 
or from others found in most books of formule, the quantity 
of water in cubic feet per minute for varied depths of weirs 
can be readily worked out. The number in the table 
corresponding to the depth, 4, when multiplied by the 
length of the notch in inches will give the quantity of 
water in cubic feet per minute. 


Depth of weir, 7, Dep‘h of weir, N, 


in inclies. Multiplier. in inches: Maltiplier. 
d aces W m 10 85 
d uisu 114 EE o . J271. 
cos 20 0 „ III 14e 
d cse 32340 "X ume 16°73 
„„ S 1 eee 18:87 
8 „ 5 88090 cae „ . 2109 
T me TAD chim 158 25˙58 
O sainia 9 16 126 70 


Taking an example of this method of calculation. If 
the depth, 4, of water in the notch be 8in, and the length, 
b 60in., tho multiplier given in the foregoing table corre- 
sponding to 8 is 9:10. Then we have 9'1 x 60 = 5460 
cubic feet per minute. Both in the watercourse and in the 
main stream below the intake, or at the weir, notch-boards 
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as described might be placed, aud also at the overflow or 
spill a similar method may be employed if the overflow 
edge is not level or is irregular. Should a concrete weir 
already exist in a stream of medium dimensions, by the 
5 of substantial timbers, arranged in a manner 

n to that of the notch-board in sketch, reliable results 
may be obtained. Readings of the measurements at the 
noteh-boarde, taken say twice each day and duly logged, 
when studied together at the year's end will provide the 
necessary data from which the surplus power in the stream 
not utilised is easily reckoned. The reason why separate 
records are taken of the volume of water passing along the 
watercourse to energise the existing turbines is to provide 
reliable figures, giving the water power used ia producing 
the year's output in Board of Trade unite, theso latter, of 
course, having been carefully compiled. 

In conjunction with these readings and measuremente 
there should be tabulated simultaneously, during the year, 
the rainfall within the catchment area whence the stream 
draws ite supply. A comparison of the total year's rainfall 
with previous annual resulte will determine whether the 
quantity of rain which has fallen throughout the years 
test has been normal or otherwise. Some advantage would 
accrue from the use of more than one rain-gauge placed in 
different parts of the catchment area. This would obviate 
any error due to local showers being taken as general or 
common to the district. 

It may be that a large river is involved in these calcula- 
tions; if such be the case, then another method other than 
that of the notch-board may be more satisfactory, in which 
is eliminated all measurements of the water atilined in the 
existing plant, though this should still be done if con- 
venient. By taking the total volume of water flowing in the 
river above the intake for the watercourse, the total power 
available is ascertained; deducting from this the capacity of 
existing plant, the surplus power is the resultant. This 
second method is as under : Choose a length of river about 
bOft. to 100ft. in length, along which the water flows 
gently, and where the section of the river bed is reasonably 
uniform; find ite area by multiplying the average width by 
the average depth, several sections on the chosen len 
being measured to find the mean dimensions. Two stakes 
should be fixed in the river some known distance apart; 3 
float thrown in above the first stake should be timed from 
the moment it passes the first until it reaches the second 
stake. Repeat this several times to secure an average rate 
of flow, and from these figures the quantity of water 
passing in cubic feet per minute can be fouud by 
multiplying the average sectional area of the river 
by the measured length ia feet, then again by 60, 
and dividing the product by the time in seconds taken 
by the float to pass over the chosen length from the first 
to the second stake. For instance, the sectional area 
of a river is 80 square feet, and the float passes over the 


measured length of 100ft. in 80 seconds, then 80 x 100 x 60 


—6,000 cubic feet per minute. From this result nearly 
20 per cent. must be deducted to allow for the friction ou 
the banks and river bottom. Then 6,000 — 1,200 — 4,500 
cubic feet per minute. A simple calculation at the end of 
the year’s test from the accumulated figures will give the 
available water power now going to waste, and aleo whetber 
any advantage would ensue from the construction of a 
storage dam. Assuming the average surplus water passing 
over the river to be 5,000 cubic feet per minute, this 
volame, with 11ft. as the available head, provides the 
following equation: 
5.000 x 62°5 x 11 x 75 
53,000 
This equation will be correct for all turbines or other 
water motors of 75 per cent. efficiency. 

In working out available water power it is not a reliable 
policy to allow for the full head of water in the suction pipe 
of a pressure turbine; about 5 of the head due to this 
would be a safe estimate. —WALLSEND ON TYNE, 


= horse-power = 78'125 b p 


[Other replies to Question No. 786 will be given in our 
next issue.—Ep. E. E.] 
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London, S. R. 


Ma bers of | 
Casting 
. Machines 
and Moulds 
for Accumulators, 
Grids 


Plante Plates, 
and Accessories of 
every description. 


REASONS PATENT FUSE BOXES. 


Union Court, London, 


E.O. 
FOR 


ELECTRICAL PORCELAIN 


OF 
HIGHEST QUALITY 


APPLY TO 


BURSLEM. 


‘JAMES MACINTYRE & C0., LTD., 


— LOL — LOT OI g 


ee STANLEY I 


ool vest Makers ‘in the in the We 0 — 01 
Surveying and Drawing Instruments. 
Fuller’s Spiral Slide Rule, £3. 

Price List post free. 


| GREAT TURNSTILE, HOLBORN, LONDON 


Works: Old Chariton, Kent. 


CHURTON 


ALT ERNATE-CURRENT 


MOTORS. 


T. HARDING CHURTON & CO, 
Atlas Works, LEEDS. 


CYCLONE FANS, 


Belt, Electric, or Steam Driven, 
For Induced Draught. 
Ask for Catalogue No. 29. 


MATTHEWS & YATES, LTD. 
SWINTON, MANCHESTER. 


THE REASON MANUFACTURING CO., LTD., BRIGHTON. 


E. 8. HINDLEY a SONS 


BOURTON, DORSET. 


London Address: 11, QUEEN VICTORIA 8T , E.C. 


ARNAR ANL LALL LLN ANN NSS 


_Catalogue 


Compound, 


FOR 


Eleciric 
Lighting ` 


ul. 
dst 
i 17 wh P" LM 
TIL) 1 
1 1 ^ | 
E L d ai " 
E ] ; 
7 


MANUFACTURED 
ONLY 
BY 


The Electrical Power Storage Co., Ld., 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


"ANTI-SULPHURIC" ENAMEL 


Should be used in all 
ACCUMULATOR ROOMS 
For Protection from Acid 1 Fumes, 


SOLE MAKERS: |. 
GRIFFITHS BROS. & co., 
Mack’s Road, Bermondsey, 8. E. 


RHODES 


ELECTRICAL MANUFACTURING CO., Ltd. 


70, Bishopsgate St. Within, 
Telephone: 9150 Wall LONDON, E.C. 


MOTORS 


s worth your while to buy direc 


See Advt. 
last issue. 


y a 5 » CßjiIti.. é 
NSA | THE RELIANCE LUBRIC TING OIL CO. 


Supply the best and cheapest High-Class 


LUBRICATING AND SOLIDIFIED OILS 
For all purposes. 

19 & 20, Water Lane, Creat Tower Strast; 
Telephoue No , Avenue 5891.“ LONDON, E.C. 
Telegraphic MA 88: *ubastral, London. 

pc" Code used 


IN USE IN OVER 00 


CENTRAL STATIONS AND MANY 
THOUSAND PRIVATE 


Te 


JAMES RUSSELL & SONS, LTD. 
Crown Tube Works, 
Manufacturers of WEDNESBURY. 
Cas. Water. & Steam Tubes & Fittings, 
Telegraph, Tramway, & Electric 
Light Poles. 
London Depot: 108, Southwark Street, S E. 
Medal Awarded, St Louis 1901 


F. W. BERK & CO, Ltd. 
1, Fenchurch Av., 
London, 


9 Especially 
cow prepared and, 
P tested for al! Batteries 


ARTHUR CORT & CO. 


Camberwell, London. 
Vulcanised Flbre, Ghatterton Compound 
BALATA COTTON BELTING, 
GUTTAPERCHA. 


dielegram: Cort, Camberwell, London." 


INSTALLATIONS 


ot 
P v 
* € 
. , , Fw 
— ` ! = 88 yA a 
. 
: » 
4 FOR SOLID SYSTEM | I 
Y, 
7 " M $ z 
* "4, 
£o 
* 
r 
7 ay Ae et < Cnt he bed Very D qM T LL. 2d Mp PME yenit, FOR A 
i 7 PDT e AN. urn 4 Hin „ ee p 
SECS 25 7 > VC MEN, Py „. Rf * e, 2 . „ 
TA Set ,,, , ß M, D 
i 2 s de 0b ↄ ᷣ D 
d 7 CAP DIRES EK 2,2925, | E o pud »' od 4 uw Mw, E AM, UR A LE BOS ye sey , 
K ; 7 — ũ— —— 
‘Quality Always Reliable. 
* ^ 


Large Stocks Ready. 
Samples Free. 


a* B 
E à 
Å — uw - 
Ps " r » 4 s M * , 
. Ue DM eA eA gr me peo 


In Various Grades; 


Insulating Compound for Joint | 


— 


Boxes, in Tins or Kegs. __ 


i e GUARANTEED HIGHEST TESTS.| 


4 


Special Cable Waxes, Ozokerit, Ceresine, &o. 2 


AALL LLLI AH ALLAUAAAULAELALALUNAARA 


W. H. KEYS, 


Bitumen Department, Hall End Works, WEST BROMWICH. 
London Office: 101, Leadenhail Street, E.C. 


LI 
oe 
3 „ 


| R3 


by: 


m SN _CREOSOTED - 
SN \TELEGRAPH YY 
AQ p POLES | Wi : 


seq [pre 


SDISON 


Handles, 
Bushes, 
Washers, 


etc., for 


Insulating 
Purposes, 


Ie TAL IE 
Mfg. Go., Ltd., 


li, Fore Mies; LONDON, E. 0. 


Telephones : e Address: 


E 


We. .* = JA 
Nat., 21 Bank, M $3 at " Crystalate, c/o Dendron, 


2 


ARMSTRONG. ra yi 00. | 
SUNDERLAND 


» 1 
FOR ABSOLUTELY UNEQUALLED EFFICIENCY. — 


The BAKER 2 
| High Efficiency, The BAKER 


| Perfectly Automatic 


|7 WATER SOFTENER 
N | —— ———̈ — : 


ves, Catalogues may be had on application to 


) y sae 
G. P. O., 17,6 30 Central. » T London. 2 59 Viti BA AKI RS Paleni Appliances D0., Lid, § 
wn s . » m -- — Li * 
i y 340 97». | dr AT ] € 11 Clg het « ` : * ‘ Á 
1 i "de * * "T" é EET - » 


gitized by Gd Oe 


THE ELECTRICAL ENGINEER, MARCH 3, 1908 Hi 


WESTERN ELECTRIC COMPANY 


MANUFACTURERS OF 


2, TELEPHONES, 
Rubber Wires and Cables, 
Are Lamps, Fan Motors, etc. 


ceny Office: 171, QUEEN VICTORIA STREET, E.C. Worke: NORTH WOOLWICH, E. 
Telephones : 418 Bank and 2389 Central. Telephone: 549 East, 


Watertight 
Switches, 
uses, and e S| MANUFACTURERS, 
Connectors. 1 | : Ordsal Electrical 
} Ha 7, X Wor ks, 
Every Size 7 | SALFORD. 


. for vena London Office : 


— — IN 94, waar?) Cross Rd., 
Watertight Switch. ' Watertight Fuse. W. o Plug Connector. 


The TUDOR ACCUMULATOR 00 


OFFICES REMOVED TO 
119, VICTORIA ST., LONDON, S.W. 


Works: DUKINFIELD, near MANCHESTER. 


WESTERN ELECTRIG COMPANY 


Manufacture and Lay 


CABLES 


FOR 


TRAMWAYS, ELECTRIC LIGHT & TELEPHONES. 


JUNCTION BOXES and ALL ACCESSORIES. 


City Office : Works: 


171, QUEEN VICTORIA STREET, E.C. NORTH WOOLWICH, E. 
Telephone No. 418 Bank, and 2389 Central. Telegrams: " Relay, London.” Telephone No. 549 East. 


THE LONDON ELECTRIG WIRE COMPANY, LIMITED 


Tel ° T Tele 
ene re Arg on " Offices and Warehouse—PLAYHOUSE YARD, GOLDEN LANE piede: Jin 70. I Bande 


Worts LIT T ON. B. 


MANUFAOTURERS :—OABLES of Light, Medium, and High Insulation. 
COVERED WIRES, STRIPS, CABLES, ., for Dynamo Machines; 


PRICE-LIST SILK-OOVERED WIRES for Instruments, 
ON LINE WIRES. CABLES, AND OORDS for Telephones, Bells, we 
FLEXIBLE CORDS AND CABLES, 
APPLICATION. PLATINOID, BUREKA, and other RESISTANCE WIRES 


GAUZE BRUSHES and Sundry Appliances, 


— „ eee —— * - = - - ARE 
: ur — . — 2 * on p. or i. 
— 2 ^ . A 274 
COCA ELA MY o. uot ES. VESPA T 
. u P MAD NE E CE H t 0t. v 


ee 
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ty 


(PATENT) 
For Continuous and Alternating Circuits, 
Series and Parallel. 


| ECONOMICA L. RELIABLE. NOISELESS. 


Write for New Illustrated Catalogue D 43. 


, REDUCING GEAR 


FOR 


MOTORS. 


| SIMPLE, 
COMPACT, 
EFFICIENT 


For full particulars apply to 


=  HUMPAGZ, JACQUES & PEDERSEN, Limite 


| COMBINED REDUCTION GEAR AND "CASTLE" uro. ASHTON GATE, BRISTOL. 
KAYE’S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Bolo Makers: - "Wa New . Button and 
JOSH. KAYE & SONS dl Patent Seamless Spout. 
LIMITED, Also in Copper or Brase for 


Electrical Purposes. 


Contractors to H. M. Navy, War Deen 
Home Office & Indian State Eal 


LOCK WORKS, LEEDS, 
and 93, High Holborn, LONDON, W.C. 


AOOIDENTS OF ALI KINDS 


EMPLOYERS’ LIABILITY, ACCIDENT AND DISEASE ("ior Scarlet Fever, Typhoid, 
BURGLARY AND FIDELITY INSURANCE. 


RAILWAY PASSENGERS' ASSURANCE COMPANY, 


— + — 


$ 


~~ CE PATENT 


eee - WATER-TUBE BOILERS 


— . . BABOOCK & WILCOX L' 


Over 4,700,000 H.P. in use, 


1,500,000 h.p. of which are installed in 


ELECTRIC LICHT AND TRACTION STATIONS 
Upwards of 200 Electricity Works Equipped in Great 
Britain and Ireland alone. 

Complete Steam-Piping Installations and all Boiler 

| House Accessories. 


r & Waicox ‘fee FITTED WITH — Head Offices: Oriel House, Farringdon dt., LONDON, 6.6 
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DYNAMOS, MOTORS, 
SWITCHBOARDS, CABLES, &c. 


te 


Tre Inpa RUBBER, Gutta PERCHA, AND TELEGRAPH 


ILVERTOWN 


v 


Bike - Works Company, LIMITED, 
— eer es BY OGG) a —— a! 
— M — 
Head Offices: 106, Cannon Street, London, E.C. Telegraphic (Offices—“ SILVERGRAY, LONDON. 
Works: Silvertown, London, E. Addresses \ Works —' GRAYSILVER, LONDON.’ 
BRANOHES. 
Home—BRLFAST : 25, High Street. GLASGOW : 8, Buchanan Street, 
BIRMINGHAM: 15, Martineau Street. LIVERPOOL: 54, Castle Street. 
BRADFORD: 1, Tanfield Buildings, Hustlergate. MANOHESTER: 9, Sussex Street (City), 
BRISTOL : 28, Clare Street. NEWOASTLE-ON-TYNE : 59, Westgate Road, 
CARDIFF : Pierhead Chambers, Bute Doc is. PORTSMOUTH : 49, High Street. 
DUBLIN: 15, St. Andrew Street. SHEFFIELD: 28, Angel Street, 
Abroad—BRISBANE: Edward Street. CHRISTOHUBROH (N. Z.): 254, Oashe Street. 
BUENOS AYRES: Calle Reconquista, 140 and 149. DURBAN (NATAL): 215, West Street, 
BULAWAYO (RHODESIA): Willoughby Buildings. MELBOURNE : 274, Flinders Street. 
OALOUTTA: 1—1 Fairlie Place, — PERTH (W. A.): 181, Queen's Buildings, William Street. 


SYDNEY : 279 George Street. 
==<==_—_—s—_—e———— 
Telegraphio Address; '' SILVERGRAY,” with name of town following. 
E A — 


FRANOR: Offices—97 Boulevard Sebastopol, PARIS; Works—PERSAN (Seine-et-Oise 
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DOUBLE-TARIFF METERS. 


The Most Perfect Apparatus on the Market. 
In Amp.-Hour & Watt-Hour Types. 


Tariff Clock. 


; | Arranged 
2S : | for Direct or 
Alternate 
*. Current 
Work. 
Single or 
Multiphase 
Meter with 
ee Meters. 
Cyclometer 
Counter. 


SIMPLE COMPACT, AND CHEAP. 
METER DEPT.: 


THE ELECTRICAL COMPANY, LD. 


121-125, Charing Cross Rd., LONDON, W.C. 
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Telegrams : ; Telephone: 
‘CROMPTON, LONDON." 488 CENTRAL. 


MANUFAOTURERS OF 


LIGHTING & POWER PLANT, 


CONTINUOUS & ALTERNATING. 


— 
x bs TOT OL 


€ 1" 

1 | 
Ma 4 yt 
AT 


, 
— —ẽẽẽẽẽm0.— E c —ä6——— — — ——ä—64—ẽ d t ä ͤäͤ— — ——————— —— ——— 


| 
' CONTINUOUS & ALTERNATING CURRENT MOTORS, 
MOTOR-GENERATORS, MOTOR-ALTERNATORS, 
| BALANCERS, BOOSTERS, 
AND 
ELECTRIC PLANT OF EVERY DESCRIPTION FOR 
LIGHTING, POWER & TRACTION. 
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NOW READY. 


1905 EDITION 


OF THE 


ELECTRICAL ENGINEER'S 


CENTRAL 
STATION 
DIRECTORY 


OONTAINING 
Information about various Central Stations in Operation and in 
| Contemplation, and also of Isolated Plants, 


WITH 
Tabular Statements of Provisional Orders and Licenses in existence; 
of Stations belonging to Municipal Authorities and to Companies, 
of the Financial Working of various Stations ; 


TOGETHER WITH 
Particulars of Existing and Proposed Electrical Tramways 
and Railways. 


PRICE 3s. 6d. POST FREE 3s. 11d. 


LONDON. Published by BIGGS & Co.,; 139-140, Salisbury Court, Fleet Street, E.G. 
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NOW READY. 


1905 EDITION 


OF THE 


ELECTRICAL ENGINEER’S 


CENTRAL 


STATION 
DIRECTORY 


OONTAINING 
Information about various Central Stations in Operation and in 
Contemplation, and also of Isolated Plants, 


WITH 
Tabular Statements of Provisional Orders and Licenses in existence: 
of Stations belonging to Municipal Authorities and to Companies; 
of the Financial Working of various Stations; 


TOGETHER WITH 
Particulars of Existing and Proposed Electrical Tramways 
and Railways. 


PRICE 3s. 6d. POST FREE 3s. 11d. 


LONDON: Published by BIGGS & CO., 189-240, Salisbury Court, Fleet Street, E. C. 


x THE ELECTRICAL otha FEBRUARY 3, 1905 


PHCENIX ASSURANCE COMPANY LIMITED | 


PHCENIX 
FIRE OFFICE, 


19, LOMBARD STREET, 


And 57, 
LONDON. 
ESTABLISHED 1782. 


Lowest Current Rates, Liberal and Prompt Settlement. 
Assured Free of all Liability. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


_ LATEST EDITION SUPPLIED. 


GILBERT GILKES & m Lb. 


5 


VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS 


Times of mil QRammesm. 
WRITE FOR PARTICULABS. 


ESTABLISHED 1851. 


21 per cent. INTEREST 


allowed on Deposit Accounts Repayable on Demand. 


BIRKBECK BANK 


2 per cent. INTEREST 


allowed on Current Accounts on minimum monthly balances 
when not drawn below 


Advances made to Custome 
Business transacted. 
Apply C. F. RAVENSOROFT, Secretary, 
Southampton Buildings, High Holborn, W. C. 


ers, and all General Banking 


Ladders,Steps 
Trestles, 
Scaffolds, &c. 


SALE or HIRE. 
HEATHMAN & CO. 


10, Parson's Green, 
London, 8.W. 


P HEATHMAN'S PLAIN A 
PRN OECORATOR'S TRESTLES. N 


CHARING CROSS, 


A TUBULAR 
POLES, 


Can be made in One Piece, Stepped, or in 
Sections shrunk together. 


AS SUPPLIED TO 26 CORPORATIONS.” 


ende 


British Mannesmann — bo., ui. 
110, CANNON ST., LONDON, E C. 


Tanners, Curriers Fellmongers, iL 
and Gaiter Leather Dressers, 


LEATHER & WOOL 
MERCHANTS. 


AND HOSE. 
12 FIRST-CLASS MEDALS AWARDED. 


COMBS TANNERY, STOWMARKET. 


Price Lists and Terms on Application. 


TABLETS 


FOR ALL 


ENDOLITHIC MFG.C9. 
61: FORE STREET. LONDON zc. 


PURPOSES. 


C. PASS & SON, LTD. 


Bedminster Smelting Works, BRISTOL. 
BELLERE OF 


ANTIMONIAL BAD — E rr GRADES. 
-SaD SHES & LEAD RESIDUES FROM M ACCUMULATORS 


Mr. J. G. LORRAIN, M. I. E. E., M. I. M. E., &c 


FELLOW OF THE CHARTERED INSTITUTE OF PATENT ACENTS, 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.G, 
"PATENTERS8 HANDBOOK,” Post Free on ane. 
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Biggs and Co^. Books 


Dynamo Construction : Elec- 


trical and Mechanical. 
Being a Technical Description of Typical Machines for 
the Generation of High-Pressure Currents, and other 
Apparatus, and the Calculations connected therewith. 
By mer Karr, M.1.0.E. With Twenty-five Sheets 
of Working Drawings and Fifty-four Illustrations in the 
text. English Translation, Price £1. 1s. 


Continuous-Current Dynamos: 


in Theory and Practice. 


By J. FiSHER-HINNEN. Demy 8vo. 
Price 10s. 6d. 


Central Station Directory. 
Containing fully detailed description of Stations in the 
United Ki Price 38. 6d. 


Dynamcs, Motors, Alternators, 


and Rotary Converters. | 
By GmRRRT Karp, With 200 Illustrations. Price 10s. 6d. 


Practical Electrical Engineering 


Being a complete treatise on the Construction and 
Management of Electrical Apparatus as used in Electric 
Lighting and the Electric Transmission of Power. 
2 Vols. Imp. Quarto. By various authors. With many 
hundreds of illustrations. Price £2. 2s. 


Electrical Distribution : 


its 
Theory and Practice. 
Part I.: By Martm Harrow Kricour. Part IL: 
By H. Swan amp O. H. W. Brads. Illustrated. 
Price 10s. 6d. 


Mr. Kilgour's treatment of his subjects will commend itself to all who are 
interested in them." 


% Of high interest and usefulness. "— Nature. 
A First Book of Experimental 
Sclence. 
By Crement J. Leaper. Price 18. 


The Principles of Alternate- 
Current Working. 


By Alm Hay, B. So. Illustrated. Crown 8vo. 
Price 5s. 
ontani Qi ls Intended to be used as a text-book on the subject — students 
fa Mentha end br pour eee — — — s 


Rallway “ Block " Signalling. 
By J. Prod. Illustrated. 78. 6d. 


First Principles of Electricity 
and Magnetism. 

By C. H. W. Brads, Editor of the Electrical Engineer. 
Illustrated with about 350 Diagrams. Price 3s. 6d. 
jementary Examinations ter the Olty and Dido fne. Sindente for the 
Town Councillors! Handbook to 


Electric Lighting. 
By N. Soorr RUSSELL. Price 1s. 


Graduated Exercises in Elemen- 


tary Practical Physics. 
By CLzwENT J. Leaper. Illustrated. Price 2s. 6d. 


Illustrated. 


Portative Electricity. l 
By J. T. NæLmrr, Author of “Secondary Batteries. 
Illustrated. Price 2s. 6d. 


Physical Units. 
By Macnus MACIAAN, M. A., D. Sc., F. RSA. E. Illus 
trated. Price 2s. 6d. 


Alternating and interrupted 


Electric Currents. 
By Pror. G. Forsm, F. R. S., F. R. S. E. Illustrated 
Price 2s. 6d. | 


Traction and Lighting Pocket- 
Book. By N. Scorr RussEnL Illustrated. 
Price 1s. 


Exercises in Electrica! Engineer- 
Ing. By Maanus MaoLzaN, M.A, D. Sc., 
F. R. S. E. Price 18. 6d. 


Popular Electric Lighting. 
By Carram E. Inonsipz Bax. Illustrated. Price 2s 


Novice’s Quide to Electric Car 


Driving. 
By Epwin W. ErsLEY, Motor Inspector, Sheffield 
Corporation. Price 6d. 


First Principles of the Loco- 


motive. 
By MicHíAzL Reynoxtps, Illustrated. Price 2s. 6d. 


First Principles of Mechanical 


Engineering. 
By Jonx Lay, with additions by O. H. W. Bivas 
Illustrated. Price 3s. 6d. 


Diagram of Connections of 


Serles-Paraliel Controller 


and Electric Brake fo. Two Motors arranged for 
Electric Tramways. By E. A. C. Kock, Sheffield 
Corporation Tramways. Price 1s. net, post freels 1d 


IN PAMPHLET FORM. 


Questions in Elementary Electrical Engineering. 
By CLEMENT J. LEAPER.  Priee 3d. 


How to Become an Electrical Engineer. Con. 
taining Practical Advice. By various writers. Price 3d. 


Practical Notes on Electric Mains. By L. R. 
LEE. Price 6d. 


The Telephone Question. By A. R. BENNETT, MT E.E. 
Price 3d 


A Convection-Scope and Oalorimeter. By A. R 
Price 6d. 


BENNETT. 


BIGGS and CO., 139-140, Salishury Court, Fleet Street, EQ 
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CROMPTON & CO., LIMITED. 


See Important Announcement on Page VII. 


British Insulated and . . 
.. Helsby Cables, Limited, 


ELECTRICAL CABLE MAKERS 


NW QUELS. $5 - 
PRESCOT, HELSBY, AND LIVERPOOL. 


pem [9OLYPHASE 


Pus 777 
DICK, KERR & CO.. LIMITED. 


Telegrams 
DICKER, 
LONDON , 


ALL CODES} 


HEAD OFFICE - DIRECT-CURRENT GENERATOR. WORKS 1 


ABCHURCH YARD, CANNON ST., LONDON, E.C. Preston, Lances., am 


RANO orthern 
1 — Morth oo a Blonk 4 T anan, Alert Saar Hope Street, Kilmarnock, N.B. 


et 
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GALLOWAYS L 


MANCHESTER. 


HIGH-SPEED 
ENGINES 


ELECTRIC 
POWER, 


TRACTION, 
LIGHTING, « 
MILL WORK. 


QUICK DELIVERY OF STANDARD SIZES. 


THE ANCHOR Vulcanised Rubber Cables. 


. Vulcanised Bi Cables. 
CABLE Co., Ltd. ‘‘eas-sheathed Cables. 


. ` LONDON OFFICE: HAMILTON HOUSE, 
Works and Offices: LEIGH, Lancs. VIGTORIA EMBANKMENT, wie 


Telegrams: ‘‘ RUBBER," Leigh, Lancs. Telephone No. 61. GLASGOW: 116, Bothwell Street. 
Q '"Torquemur, London." ‘Telephone No. 227 Chiswick. 
Contractors to H.M. Government and Engíneers to the is pum Industríal En 1904-6. 


THE TORQUE Patent Advertising Sign. SY HEAD orion] Dalling Road, 
THE TORQUE Patent Rail Bond Drilling Machine. we AND WORKS HAMMERSMITH, W. 
STATION SWITCHBOARDS and ARMATURE REPAIRS. ` Branches—Johannesburg & Cape Town. 


R. & S. BAXTER MANUFACTURERS OF MICA 
FOR ALL PURPOSES. 
OFFICE ADDRESS k 
31, Murraygate, DUNDEE. Clouded; also Soft Canadian Amber. Shipmocts received 


dires from the mines. 


Commercial Court. Contractors to His Majesty's Government. 


The NEW ARC LAMP HOIST 


A small Hoist with detachable handle, ratchet, and brake, specially designed for ‘‘ Arc Lamps," but 
equally applicable to any light weight that requires to be left suspended, hen the handle is taken 
away the Hoist is lock Size, bin. by 6in. by in. Weight, 201b. 

Price 18s. Gd. EHamdies 2s. Gd. emcta-. 


The Fandy Hooist, 


in Seven Sizes, for Light Weights. 
See Price List, sent on application to the Sole Makers: 


‘ABBOTT & 60. (NEWARK), LIMITED, NEWARK-QN-TRENT. 


E * * SN 
iK j fit, -l ` ks V 
bi | Hi | N 160 i 
E "U IIAN 

M 


SI ji 


xviii THE ELECTRICAL ENGINEER, J ANUARY 6 


W. H. ALLEN, SON & C0., LD. 


QUEEN'S ned Pal WORKS, BEDFORD, 


AND QUHEN ANNE'S CHAMBIRS, WESTMINSTER, S.W. 


Manufaoturers of 


HIGH-SPEED FORCED-LUBRIOATION ENCLOSED 


ENGINES 


For Electric Light, Power, and 
Traction Work. 
STANDARD TWO AND THREE CRANK COMPOUND 
OR TRIPLE-EXPANSION TYPE. 
From 30-1,600 B. K. | + 
ad" 


aero 
About 150,000 h.p. supplied 
or in hand for 
Corporation & Munlolpal Authorities 
Eleotrio Light Companies, 


Transmission and Traotion 
Installations. . 


`~ 


A 
2 


es can be seen in operation in various = 
perte et the United Kingdom at any time on 
an appointment being made with us, 


Also Manufacturers ot 

Steam and Motor Driven T 

Surface and Jet Condensing and Standard 400-kw. Tripie-Expansion Engine and 
trifugal Pumping Plants. Continuous-Current Dynamo. 


MICA- 
) INSULATED 


RHEOSTATS 


HAVE NO JOINTS. 


` Sole Licensees and Makers 


J DEFRIES & SONS, LIMITED, 146 and 147, Houndsditch, London, E.C 
—————Á—— Á— ĩ ĩk'•7ß᷑—ñ;è¾ -᷑—T—T1r̃;.kZñ ᷑ GI nid 


The NOVICE'S GUIDE to 
ELECTRIC CAR DRIVING 


By EDWIN W. ELSLEY. 


New and Revised Edition Now Ready. 
Price 6d., or Post Free 7d. 


BIGGS & CO., 130-140, Salisbury Court, LONDON, E.C | 
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ALPHABETICAL INDEX TO ADVERTISEMENTS. 


PAGE PAGE 
Abbott and Co.... mioae 17 Electric Construction Company ............. = 27 
A. E. G. English Manufacturing Company. — | Electrical C0Oo . eee saso 8 
en, W. H., and on. 18 Electrical Engineer Institute.. — 
Anchor Cable Oomp any) ers oss.. -.-.. 9 Electrical Power 8 i 
Automatio Standard Screw Company ....... — Electrical Stan Testing, and 
Babcock and Wiloon . 4 Training Instituo ^ 3 
Bailey. W. H., and Oo. ....... e». 10 Electromotors Limited 15 
Baker s Patent Appliances Company .... —-|Endolithio Manufacturing Company .... 10 
Baxter, R. and S.................... 2.2.2. 17 Everett, Edgoumbe and Co 8 
Bayliss. i eo and Bayliss — Evershed and Vignoles ................ — 
Berk, F. W eee eee A|Rerant Limite 3 21 
Birkbeck Bank. — — 2.2.2. 10 Foster and Oo, .......... LUE T TQ EP TERES — 
Bradshaw, E T and Sons 22 | Galloways Limited ......................-- (Ares. ly 
Bridge, D e900000009«€5900090090900009*0 es — Garnett, W. T €00990000000900000000990090009 as o eee — 
British 2 — Equipment Company .. — General Contracts Oomp an 9 
British Insulated and Helsby Cables ow eee 12 General Electric Co. a o œo a we ome o œo ome oas ooe ooe 0009009 "7 
British Mannesmann Tube Oompany .... 10 Gibbs, Jno., and Son ——— —— 
British Thomson-Houston Co. ............. — Gilkes, G., and .... NN 15 
British Westinghouse Electric & Mfg. Co. — Graham, Morton, and Co., Limited. — 15 
Brockie-Pell Arc Lamp Oo.  ................- 13| Griffiths Bros, ...... 4 . . 1 
Browett, Lindley and Co... — | Hardy and Padmore . — — 
Ruffoline Noiseless Gear Company T Hart Accumulator Company 28 
Bumsted and Obandleerõrr . cesses 10 Hadry, / 10:6 
Oallender’s Cable and Construction Co. , enis — Mx 
Oarr, R., and O0. —— 20 Henley T ph Works Co <= 
Ohurton, T. H., and O0... oeste o eon . .1|Hindley, E NN Bons AA mod 
Conduit and Insulation Company.. =- — | Hobson, F. W., and Co . 22 
Congdon and Powell .....................—.. . — | Humpege, J soques and Pedersen ............ 4 
Cort, A., and Coo... . . „ I India Rubber Co. . b 
Orompton and d ese oo era erede . 7 Industrial Engineering Company . T"— M" 16 
Oroesley Bras - . - 26 International gai iun X ene: — 
Orystslate oe Company ....... -.  2|Johnson and Phillipe oss oe 0000s 1, 9, 13 
Davey, Paxman, and Co. osse. =.=.. —| Kaye, J., and Bons ................ „ 
Davies and Metealfe. oro s | Keys, !! ³oüa —— 
Defries, J, and Sons .................. — ..4, 18 Kuettner, B, and Macdonell............ 1 
Derby and Co. sesse soo ern... 15 Lahmeyer Electrical . rere sese. | 20 
Dick, Kerr, and Oo.. . . 12 Ledward and Beckett . e... 28 
Dorman and Smith ....... 8 5 London Electric Wire Oo 3 


Electric Railway and Tramway Carriage 


or 8 999500990 00090009009000900900909 0009 09009009 0 (9 


Lorrain, J. G. ORS O00 eme O68 OOF © 69 OF 6.09 OES 6«4 0-429 OG 
Lowcock, A.. . 


Winter, F. PO ooo 6 OO © OF 6 009 enen OGD 
Zurich Incandesence ‘Lamp Company) 


6 66s 
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Lundberg, A. P. oas COP O06 OOF DID OOF OOF DOS (IP DOS QNS — 
Macintyre, J., and C(o . 1 
Matthews and Yates............... — cuss er l 
Moseley, Ha and Sous... 15 
— | Munsing, ...... "E 
Nalder g H and Thompson = 
New Brotherton Tube Company p 
— | Newtons Limited. AE m 
— | Pass, O., and son 10 
Peebles, D. Bruoes oas sos oas oms oas oao sae 12 
Phoenix Fire Office ............—.—————— 15 
Price, Sons, and Oo.  ............... 10 
Railway Passengers Assurance (o. — 4 
Ransomes, Sims, and Jefferies . 26 
Reason Manufacturing Company ......... 1 
Redman, O., and Sons ẽ 17 
Reliance Lubricating Oil Company ==. = 1 
Rhodes Electrical Company ................-. 1 
Robey and Oo. ............ —— 18 
Russell, J. aud Sons . 2 1 
St. Helens Cable (o.. . — 
Schaffer and Budenbterg .............. .... an = 
Simplex Steel Conduit Co.. — 
Stanley, W. F., and Oo ov 1 
Taylor and ))) = 
Tucker, J. H., and (o 2 15 
Tudor Accumulator G 3 
United States Metallic Packing Company — 
Union Electric Company  .............-. $e saec. = 
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Ward and Co — € . 22 
Weaver, B., and Co. e- = 
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Western Electric Oo. 3 
White, J. d., and Oo............. FF 
Willans and Robinson . . 28 
Willcox, W. H., and Co. — 


CLASSIFIED DIRECTORY OF ELECTRICAL TRADES. 


Accum . 
British Accumulator Oo., Ltd., 15, Victoria- 
street, London, S. W. 


naj tera Power Storage Oo., 4, Great Win- 


chester-street, E. O. (Stratford. 
art Acoumulator Com , Marshgate-lane, 
ohnson and Phillipe, O di arlton, Kent. 


udor Accumulator Co., Limited, 16, Victoria. 
street, 8. 


ulator Acid Manufacturers. 
Ber F. W., and Oo., Limited, 1, Fenchurch- 
avenue, London, E. C. 


( Address Label Makers. 
Endolithic Manufacturing Oo., 614, Fore-st., E. O 


Are Lamp Hoists. 
Abbott and Oo., Newark. on. Trent. 


Are Lamps. 
British Thomson-Houston Oompany Rugby. 
Brockie-Pell Arc Lamp, Limited, 60, Worship- 
street, London, E. 


Crompton and Oo., Chelmsford. 

Defries, J., and Sons, 146 and 147, Hounds- 
ditch, London, E.C. 

Electrical ae W. Limited, 121-125, Charing 
Oross- road, 

Foster and Oo., Worple- road, Wimbledon. 

General Electric Oo., 71, Queen Victoria-street. 

India Rubber, eto., Oo., 166, Cannon-st., E.C. 

Johnson and Philli , Old Charlton, Kent. 

Newton Electrical orks, Taunton. 

Union Electric Co., 151, Queen Victoria-st., E.O 


Batteries (Primary) and Aooessories. 
General Electric Co., 71, Queen Victoria-street. 
Indis Rubber, eto., Oo., 106, Cannon-st., E. O. 
Johnson and Phillipe, Old Chariton, 


Belting. 
Cort, Aini and Co., Camberwell, London, S. E. 
Hendry, J., 252, Main-st., Bridgeton, Glasgow. 
Webb and Bon, Combs Tannery, Stowmarket. 
Willoox and Oo., 36, Southwark-street, S. E. 


Bitumen Refiners. 
Oarr, R., and Oo., 6 & 8, Lime-st. Square, R.O 
Keys, W. H., Hall End Works, West Bromwich 


— — „%%% 


Boilermakers. 
Babcock and Wilcox, 30, Farringdon-st., E. O. 
Davey, Paxman, and Co., Colchester. 
Galloways Limited, Manchester. 
Hindley, E. 8., and Sons, 11, Queen Vistoria- 
street, London, E.C. 
Ransomes, Sims, and Jefferies, Ipswich. 


Cable and Wire-Covering Machinery. 
Bridge, D., and Oo., Oastleton, Manchester. 
India Rubber, eto., Oo., 106, Cannon.st., E.O. 
Johnson and Phillipe, Old Charlton, Kent. 


Gable and 3 5 


Anchor Cable ponent. ae h, Lanos 
British Insulated and Helsby Cables, Limited, 


Prescot. 

Oallender’s Company, Hamilton House, Victoria- 
embankment, E. C. 

Electrical Co., 121-125, Charing Cross- road. 

Garnett, W. T., and Co., Barkerend Mills, 
Brad ford. 

e P ae bias a rela E. O 
enley’s, . Te or m 
Blomfeld. tres, London-wall, RO, 

India Rubber, etc., Oo., 106 Cannon. st., E. O. 

Johnson and Phillipe, Old Chariton, Kent. 

London Electric Wire Co., Playhouse-yd., E. O. 

St. Helens Cable Oo., Limited, Warrington. 

Western Electric Company, Bridge-chambers, 
171, Queen Victoria-street, E.C. 


Carbons (Are Light). 
Orempton and Oo,, Aro Works, Chelmsford. 
Electrical Oo., 122, yg road, W. O. 
General Electric in ed o9 , 71, and 88, 
Queen Victoria-street, E. O. 
India Rubber, etc., Co., Silvertown, Essex. 
Johnson and Phillipa, Old Charlton, Kent, 
Casings and Cleats. 
General C Company, 71, Queen Victoria- 
street, E.O 
Haden, G. N., Trowbridge. 
Kuettner, E and Macdonell, 3, Adam-street, 
d 


Lowooc deisham Foundry, Shrewsbury. 


Simplex Steel Conduit Co,, Coventry-street 
Birpinghaz d 


Dyname Oil. 
Willcox and Co., Southwark-street, B. E. 


Dynamos, Transformers, Motors, eto. 


Allen, W. H., Son, and Oo., Queen's Engineer 
ing Works, ord. 
British Thomson-Houston ree "DAN 
CM OE 
ouse „ Norfolk.st,, Tu 
Orompton and Co., Chelmsford. 
Electro Construction Company, Dashwood 
House, New Broad-street, E. O. 
Electrical Oo., 121-125, Charing Oross- 
Electromotors Limited, Openshaw, 8 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Oo., 71, Queen Y oe 
India Rubber, eto., x. Company, Bil 11 


Industrial yds, Ms Manchester 
Johnson A my , Old Charlton, Kent. 
Lahmeyer Electri Co., Limited, 109-111, New 


Oxford-street W. O. 
Newton’s Limited, Taunton. 
Peebles, D. B., and Oo., Edinburgh 
Union Electric Oo., 151, Queen Victoria-st., E. C 


Ebonite and Vuloanite, 


Traun, Dr. Heinr., and Sons, 8, Redcross-street, 
London, E. O. 


Electric Cooking Apparatus. 
Crompton and Oo., Salisbury House, London 


General Electric Co., 71, Queen Victoria-street, 


Elevating, Conveying Piant, Cranes, ete 


Crompton and Oo., Chelmsford. 

Electrical Co., 122, Oharing Oross-road, W.O 

General Electric Oo., 71, Queen Viotori&-st., E. O 

Graham, Morton & oc „Hin Hunalet, Leeds 

Lahmeyer El Limited, 109-111 New 
Oxford-street, W 
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Classified Directory of Electrical Trades ( continued) ; 


Hlectrical Fittings. 


Mannesmann Tube Company 
Landore, R. B. O., South Wales. 
Smith, Ordeal Station Electrical 


General . 71, Queen Victoria-street. 

Lundberg, A. P., Pioneer orks, 
477 to 487, Li -road, N. 

Munzing, H., 179, pr t Thames street, E. O. 

New Brotherton Tube Oo., Commeroial-road, 
Wolverhampton. 

Russell, J., and Sons, Crown Tube Works, 


Wednesbury. 
Simplex Steel Conduit Oo., Coventry - street, 


B 
Tucker, J. H., and Oo., Sampson-road North, 


Birmingham. 


Ulectric Cooking Apparatus. 
Orompton and Oo., Salisbury House, London- 


Incandescent Lamps. 


Limited,|A.E.G. Manufacturing Oompany, d, New 


Oompton-street, Charing Oross-road, W O. 
British Thomson-Houston Oom i Bagby. 
Brockie-Pell Arc Lamp, Limited, 6 60, Worship- 


street, E. C. 
Electrical Co., 121-125, Charing Cross- road. 


General Electric Co., 71, Queen Viotoria- street General 


Henley 's, W. T., Telegraph Works Company, 
_Blomfield-street, Londen-wall, E. O. 

Linolite Company, 25, Victoria- street, S. W. 

Zurich Incandesence Lamp Company, 47, 
Viotoria- street. Westminster. 1 


Indiarubber Goods. 
India Rubber, ebo., Oo., 106, Cannon-st., E. O. 
Moseley, D., and Sons, Chapel Field Works 
Ardwick Mancheste 


r. 
Willcox and Oo., 36, Southwark-street, B. E. 


Insulators and Insulating Materials, 
Blackwell, R. W., and Oo., 59, Oity-road, E. O. 
British Electric Equipment Company, Mansion 

House Chambers, 11, Queen Victoria-st., E. O 


K. Q. 2 . 
Generel Electric Co., 71, Queen Victoria-street, Conduit and Insulation Company, 63, Queen 


Nleotrio Light Contraotors. 


Norfolk-st., W. O. 
Brockie-Pell Arc Lamp, 
street, London, E. O. 
Browett, Lindley, and Oo., Patrioroft, near 

Man 


ester. 
Crompton and Oo., Salisbury House, London- 
wall, E. O. 
Electric Construction vig y, Dashwood 


Johnson and Phillips, Old Oharlton, Kent. 

Lahmeyer Electrical Go, Limited, 109-111, New 
Oxford-street, W. e. 

White, J. G. and Oo., 22a, Oollege-hill, E. O. 


Nileotrio Locomotives. 


British Thomson-Houston Company: Rugby. 
British Westinghouse Electric an . Oo. 
W ouse Building, Norfolk-st., W.O. 

Electrical Oo., 121-125, Oharing Oross-road. 
Lahmeyer Electrical Oo., Limited, 109-111, New 
Oxford-street, W. O. 


Babcock and Wilcox, 50, Farringdon- st., E O. 
Bailey, W. H., and Oo., Manchester. 

Bayliss, Jones, and Bayliss. Wolverhampton. 
Davies and Metcalfe, Romiley, Manchester. 
Graham, Morton & Co., Black Bull-st., Leeds, 
Willcox and Co., 36, Southwark-street, S. E. 


Engineers’ Stores, 
Willcox and Oo., 36, Southwark-street, S. E. 


Engines. 
Allen, W. H., Son, and Oo., Queen’s Engineer- 
ing Works, Bedford. 


Browett, Lindley, and Oo., Patric oft, near 
Manchester. 

Croesley Bros., Limited, haw. 

Davey, Paxman, and Oo., Colchester. 


Ransomes, Sims, and Jefferies, Ipswich. 
Robey and Oo., Lincoln. 
Willans and Robinson Rugby. 


Glass Shades for Electric Light. 


Walsh, J. W., Soho and Vesta Glass Works, Bishopsgate-street 
Birmingham, Unico Blog Oa., 161, Queen Victoria-st,, R. O Baker's Patent Appliances Qo., Soarborough, 


imited, 60, Worship- | Macin 


Victoria-street, E. O. 
Orystalate Manufacturing Company, 614, Fore- 
‘street, London, E.O. oa 
Electrical Oo., 122, Oharing Oross-road, W.O. 
General Electric Oo., 71, Queen Victoria-st., E. O. 
Griffiths Bros, Mack’s road, Bermondsey S. E. 


Oo., | Johnson and Phillips, Old Charlton, Kent. 


d Works, West Bromwich 


Price, Sons, and Co., Bristol. 
Rowland Carr and Co., 6-8, Lime-street Square 


Ladders and Steps. 


£ 


Measuring Instruments (Electrical). 
British Thomron-Houston Company, Rugby. 
Electrical Oo., 121-125, Oharing Oross-road. 
Everett, mbe and Oo., 151 and 152, Great 

Saffron Hill, London, E. O. 
Evershed and Vignoles, Acton-lane Works 
Chiswick, London, W. N 
Electric Co., 71, Queen Victoris-st., K. O. 
India Rubber, eto., Oo., 106, Oannon-st., E. O. 
Johnson and Phillips, Old Charlton, Kent. 
Nalder Bros. and Thompson, 34, Queen-st., B.O. 


Nernst Lampe. 
Electrical Oo., 121-125, Oharing Oross-road. 


Packings—Asbestes and Metallic. 
United States Metallic Packing Company, Soho 
Works, Bradford. 
Willcox and Oo., 36, Southwark-street, B.E. 


Oil and Stores. 
Kaye, J., and Sons, Leeds. 


Reliance Lubricating Oil Co., 19 and 20, Water 
lane, Great Tower-street, E.C. 
Platinum Utensils. 
"ibtd and Oo., 44, Olerkenwell-road, E. O. 
Smith and Oo., 2, Ranelagh-road, East Ham. 
Projectors. " 
Johnson and Phillipe, Old Charlton, Kent. 
Rheostats. 
Defries, J., and Sons, 146-147, Houndsditch 


Sdre w. 
Automatic Standard Screw Company, Halifax. 


Silk and Lace Shades. 


Heathman, J. H., and Oo., Parson's Green, S. W | Taylor and Co., 19, Hatton Garden, E.O. 


General Electric Oo., 71 Queen Victoria-st., E. O. 
Johnson and Phillips, Old Charlton, Kent, 


Makers. 


Lampholder 
Dorman and Smith, Ordsal Station Electrical 
Works, Salford. 
Electrical Oo., 121-125, Oharing Oross-road. 
General Electric Co., 71, Queen Victoria-street. 


Lead-Covered Cables. 
British Insulated and Helsby Oables, Limited, 
Presco 


t. 
Oallender pal a Hamilton House, Victoria 
Henley, W. T Telegraph Works Co 
s, W. T., Tele or m 
Blomfield-street, London walk, E. O. EN 
Johnson and Phillips, Old Oharlton, Kent. 
London Electric Wire Oo., Anchor Works, Play- 


house-yard, E. O. 

Telegraph Mig, Oompany, Helsby, Warrington. 
elegrap . Company, 

Weatera Elestric Oo., Bri e h bers, 171, 
Queen Victoria-street, E.C. 


Mechanical Stokers and Conveyors. 
Babcock and Wiloox, 30, Farringdon-st., E. O. 
Graham, Morton & Oo., Black Bull-st., Leeds. 


Baxter, R. and S., 31, Murraygate, Dundee, 
Taylor and Oo., 19, Ha on Garden, E. C. 


Motors (Electric). 
Allen, W. H., Son, and Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson-Houston Oompany, Rugby. 
Churton, T. H., and Co,, Atlas Works, Leeds. 
Crompton and Oo., Arc Works, Chelmsford. 
E:eotric Oonstruction Oompany, Dashwood 
House, New Broad street. E C. 
Electrical Co., 121-125, Charing Oross-road. 
Ferranti Limited, Hollinwood, cs, 
General Electric Oo., 71, Queen Victoria-st., K. O. 
Industrial Engineering Co., Hyde, Manchester 
Johnson and Phillips, Old Oharlton, Kent. 
Lahmeyer Electrical Co., Limited, 109-111, New 
Oxford-street, W. O. 
Newton's Limited, Taunton. 
Peebles, D. B., and Co., Edinburgh. 
Rhodes Electrical Mfg. Company, 70 and 71, 
ithin, E. O. 
eqtric 


Oo d P Bravington Works 
75 W. 


Switehes, Out-Outa, eto. 
British Thomson-Houston Oompany, Rugby. 
Dorman and Smith, Ordsal Station Electrical 
Works, Salford. 
Electrical Oo., 121-125, Cross-road. 
Ferranti Limited, Hollinwood, Cs. 
General Electric Oo., 71, Queen V 
Johnson and Phillips, Old Charlton, Kent. 
Lundberg, A. P., Pioneer Works} 
477 to 487, Liverpool-road, N. 
Nalder Bros. and Toup os Queen-st., E. O. 
Newton Electrical Works, Taunton. 
Peebles, D. B., and Oo., Edin 


Telograph Poles. 
Armstrong, Addison and Oo., Sunderland. 


Telephones. 
General Electric Oo., 71, Queen Victoria-street. 
Western Electric Oo., Bri Chambers, 171 
Queen Victoria-street, E.O. 


Towor Wagons. 
Heathman, J. H., aud Oo., Parson's Green, B. W 


Tramway Equipments. 

British Electric Equi ent Company, Mansion 
House Ohambers 11. Queen Victoria-stzeet. 

British Mannesmann Tube Company, Limited 
Landore, R. S. O., South Wales. 

British Thomson-Houston Company, Rugby. 

Dick, Kerr, and Oo., Abchurch-yard, Oanno 
street, E. O. 

Electric Railway and Tramway Carriage Works 
Limited, Preston, Lancs, 

Ferranti Limited, Hollinwood, Lancs. 

White, J. G., and Co., 224, Oollege-hill, E.O 


Turbines. 


Electrical Oo., 121.125, Ohariug Cross- road. 
Gilbert Gilkes and Oo., Kendal. 


Ventilating Fans. 
Electric Railway & Tramway Carriage Works 
Preston, Lancs. 
Gibbs, Jno., and Son, 72-76, Duke-st., Liverpool 
Hardy and Padmore, Worcester. 


Matthews and Yates, Cyclone Works, Swinton, 
Manchester. 


Water Sotteners. 
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FERRANTI LIMITED 


HOLLINWOOD, LANCS. 
= 


Reverse- Power Gonsumed : 
Current ‘01 watt. 
' 1 | AY The value of 
reverse at which 
FOR this device 
Continuous - Current operates is 
Circuits. absolutely fixed ; 


. it cannot 


For the i operate with a 
Protection of í forward current. 
i 
Generators. $ however large. 


Will go on any circuit 
or switchboard. 


Write for Descriptive 
Catalogue No. 1. 


- * 
Oy ns 
t 


Pts 


ey M Sov 
5 "rar ir RRAN] N 


E 


Prices on application to 


BIGGS & SONS, 65, Shoe Lane, LONDON, E. O. 
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s 
— 3 = u 


1 COMP” 


Heathman’s Ladder Works, 
10, Parson's Green, LONDON, 8.W. 


WHEN BUYINC 


SOREW PLATES 
GAUGES l 
OALLIPERS 
MIPPERS 
SOREWING TAPS 
MILLING WHEELS 
MAMMERS 
PLIERS 
Or d 
HAND TOO 
THIS WARK ONLY APPEARS ON VERY BE8! BRITISH TOOLS. 
ee 


=~ ELECTRIC 
: N LAMP ano 
CLOCK 


(BAILEY'8 PATENT 
For INSTITUTES, HOTELS, 
i Im ENTRANOE HALLS, WORKS, D 
|| PASSACES, SHOP WINDOWS, 40 
|! | With Single or Double Dia 
00 Pendant & Bracket. 
Pro be had through all Electrici 
w. H. BAILEY & CO., LTD 
Q SALFORD. 


INSULA TORS 


IN STONEWARE AND PORCELAIN STONEWARE 


GLAZED WITHOUT LEAD. 


ALSO 


ACID JARS, BATTERY JARS, &c. 


PRICE, SONS & CO. 


THE POTTERIES, BRISTOL. 


Telegraphic Address: ‘PRIOR, BRISTOL | 


ASK FOR 


"© NEN ER S 


CONSTRUCTION CO., LTD. 


HAMILTON HOUSE, 
VIOTORIA EMBANKMENT, LONDON, 
Works: BELVEDERE, KENT. 
Telephone: 1911 HOLBORN Telegrams: CALLENDER," LONDON 


E.O. 


— 1 


Laying Callender Mains on Solid System in 
WALSALL. 


By the l. C. S. System of teaching Modern 
Languages 


FRENCH, 
GERMAN, 
SPANISH ....... 


is always with you; always ready when you 
are; always correct. You may hear at will the 
absolutely correct pronounciation of 9 OOO words 
of any one of the above languages. 


Crand Prix, St. Louis Exposition, 1901. 


The IC. S. System has been adopted in the 
US. Naval and Military Academies, and is 
endorsed by Dominion Government Officials: 


ʻi can heartily recommend your work 
to anyone desirous of learning a foreign 


language." 
ACHILLE FAEICHETTE, 


Chief Translator, House of Commons. 


Free descriptive pamphlet sent on application to 
A. N. SMITH, European General Agent, 
57-60, Chancery Lane, London, W. C. 
Over 1,000 Branches. 


4 
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ALPHABETICAL DIRECTORY. 


Compeulting BMieoctrical ee. 


Adams, W T P., 30, Victoria-street, S. W. Hay, Alfred, Hackney Polytechnic, London.  |Parkinson, O. F., Electricity Works, Pauly. 
Allpress, V. 8., a een Anne's-gate, S.W. | H Killingworth, 1, Emery Hill-street, | Parshall, H. F., Salisbury B onse, London 
Age J. G. 8 . yr gardens, Victoria-street, S. W. € R., 11, Prince chambers, John 
9 ge fh d Hewitt and Rhodes, Tower-chambers, Brown: ton-street, Manchester 
Anderson, J. W., the University of Live street, Manchester. Popham, W. V. M., 9, Arundel-street, Strand 
Bennett and e aM Winter's- bulldogs. f Hobart, H. M., Oswaldestre House, Norfolk- | Preece and Oerdew, 5, Queen Anne's-gate, 8.W 
St. Ann's-street, Manchester. strebt, Strand, W. O. Bimington, E. O., 8b, Churoh- road. Norwood 
set a „ Electricity Works, Tunbridge Wells| Holmes, A. B., Liverpool. Robinson, Prof, H., Parliament Mansions, 8. W 
and Bavenshaw, 110 Oannon-st., E. O. Hopkinson and Talbot, 26, Viotoris-st., 8. W. Shoolbred, J. N., 47, Victoria-street, 8. W. 


Bramwell and Harris, 5, dt. George - at,. S. W Jamieson, Prof. Andrew, 16, Rosslyn-terrace, aum Albion T., Suffolk House, Oannon-st., E. O 

Bright, O., F. R. S. K., 21, Old Queen-st., S. W. Kelvinside, Glasgow. Speight, J. v 18, Victoria-street, S. W. 

Broadbent, F., 4, Queen Street- p lace, E. 0. Kennedy and Jenkin, 17, Viotoria- at., S. W. Swin , and Baillie, 82, Viotoria- 

Buchan & vu pea, 67, George Edinburgh | Kincaid, Waller Many W. and Dawson, 29,  streeb, Cooper, a 

Buratall and onkhouse, 14, Old Queen- street. Great Geo Swinton, A. A. nr 20, vine 66, Viotoria-st., S. W 

Outtriss, S. NE Prudential-buildings, Leeds. | Kirkland an Capper, 17 — S. W Trentham, W. H iotoria-street, B. W. 
A., aa agar ge DN Birmingham. | Lacey, Sillar, an * qe Anne’s-gate. | Walker, Sydney F., Bloomfield- -crescent, Bath 


Dolby and Williamson, 8, Prince’s-street, S. W. gl W. H., M. I. 25. Queen Anne's- | Wallis-Jones and Dent, 50 , Queen Anne's-gate, 
Ekin, 13, Little Queen sive, 8. . W. London, S. W. E 
68, Lincoln's Inn raa W. O. ain Perren, Residential Olub, Trafford Warden - Stevens, F. J., Connaught-mansione 
W. B. Viotoria - street, S. W c» Manchester. Victoria-street, S. W., and Town Hall.cham 
Fooie G kl 77, King-street, Manchester. |Medhurst, F. H., 15, Victoria-strect, S. W. bers, Reigate. 
Forbes, Prof d., F. R. B., 34, Gt. George- street. Metzger, G. F., 3, York- street, Manchester. Weekes, R. W., 65, Hayes-road, Bromley, Kent 
Gibbings, A. H., Lynton, Wellington-road | Miller and Wilson 7, Tower-buildings, Water- | Wilkinson, Geo., Beech Mount, Harrogate 
North, Stockport. street, aa Der and 61, Old Broad-st., E.O DNE H. D., 4, Queen Street-place, E. O. 
ond R. 64, Victoria- street, S. W. Mordey and PA: Grosvenor - mansions, Williams, Morgan, Í. M. , 39, Viotoria-street 
Handoock and Dykes, 1, Vietoria-street, B. W. — Viotoria-street, 8. W. 


Hawtayne and Zeden, 9, Queen-st. Place, E.C. scare Hardy. Gk Victoriak, S. W | Wilson, R. P., 66, Victoria-street, S. W. 


A Bmg@imeenrs. 
Acland, R. L., Electricity Works, Oheeterfield.| Brown, J., Electricity Works, Kilmalcolm - Edmunds, H., Parliament-mansions, S. W. 


Alderton, H. O.. Electricity Werke, Guildford. Renfrewshire.  Kdmundeon's Electricity Corporation, £amited. 
Alerander, F. E., 1 5 ‘road, E. O. Bruce, G. A., Electricity Works, Lowestoft. Bros 1 Rapetnary-chambers, Westminster. 
Allen, W. H., and | Queen's Engineering: Bauce, J. G., Electricity Works, Willesden. ^ Electric Oonstruotion Oompany, Dashwood 
Works, Bedford. : Buifin, I., Generating Station, Southcote-1 on, | House, New Broad-street, E. O. 
Ansell, F. d., Wickwar. | Bournemouth. Electrical weed, F.. Limited, 122-124, Charing 
Appelbee N., Electricity Works, Ashton. Bullock, W. J. W., West Ham Electricity Oross- 
under-Lyne. | Works, Canning Town, E. Ellis A., Electricity Works, Cardin. 
' Mitchell, and Oo., Newosstle-on Bullough, R. C. , Corpton, Tramways, Oolcheste: Ellis, J., Oorporation Elec. Works, Morley. 
i Bunting, J. N., East Pilton, Edinburgh. .EverBhed and M arp Pm Acton-lane 
Aron Electricity Meter, Limited, 114, Union. Burbidge, m H., Electricity Wks,, Kilmarnock; Works, Ohiswick, London, W. 
street, Borough, S. E. Burnet, 0. D K — orks, Oarlisle. | 
Atchison, C. O. hoe Works, Rochdale. . ‘Burnett, * ty Works, Barrow- in 
Te Pi tral Institution, Exhibitiun . Furness Ewing, Prof J, A., Cambridge, 
e Camberwell New-road, 
Ayton, F., Electricity Works, Ipswioh. Onldwell, H.,ElectricLightStation, Altrincham. poe Joscn H. ., . Works ponies 


der, T. ton House, Victoria: pedden, 8. E., Borough Electrical Engineer 


ie —— Sheffield, 
Bache, W. J., Electricity Works, Gloucester. Uampion R. . 4 Electricity Works, 8 Foster, H. F., Electricity Works, Epeom. 


Bailey, J., India Hubber, eto., Company, “soning, Rir fl., 3. Great Wincheeter-street K. ( 
811 ' Carr, B. M., Town Hall, Leek. Foster, H. LL, oaro of Mr, M. Longridge, 1$ 


vertowu 
Bailey, F., Cy of London Electric Lighting Carter, Geo. H.. Electricity Works, Acton. pomier and Gb. Las 
Station, Bankside, S. E. Os wthra, J. A., Electricity sive ages South d | Francis, O. F. , Electricity Works, Kirkcald 
on, G Fraser W. A., Town Hall, Nelson. á 


Baker, Rir R., 2. 55 - place, S. W. Chamen, W., Glasgow Oorpora 


Baker, C. Astuwee, Zİ, Burnaby-gardens, Ohatterton, G., 6, The Sanctuary, S. W 


ch, A. H., Electricity "Works, er . 


Gunnersbury. Chattock, R. A., Corporation Bas BW wen 
B. nister, A. F., Electric Tramways, Norwich. Birmingham. = 1 E F., Kleotrioity Works, W 
Barker, E. A., Electricity Works, Barnaley. |Chatwood, A. B., Electricity Works, Row- poner 4. J., Electricity Works, 
L] Fulham. 


Barnes, S E., Great Grimaby Tramway 8 Oo. bottom. 
Batty, F. R, Electricity Works, Northallerton Clegg. 8., Corporation Electricity Works, "Blackpool o, Corporation Electricity Works 
Haynes, 8. W. Electricity Works, St. Pancras | [rm In. 

Beaumont, W. W., Outer Temple, 222, Strend. Clothier, J. H., Electricity Works, St. Annes 

Beckett, A. T., Electricity Department, 50 ^ on-Bes. 

Chapel- -street, Bridlington. Clothier, T. D., Electricity Works, Bootle, ‘Gallinagh, J., Electricity Works, Limerick 
Belfield, R., Westminader- building. Norfolk Ulough, A., 15, ' Highfield-street, Liverpool. ‘Game, k. I., Tleotrioity Works, Bromley 
en 


street. Cooke, W. H., Electri Hall, Os ee Luton. 
Bell, S G., mene Works, Hammersmith, Cooper, A. G., Town Garnet, O., Darwen Corporation 
Bell, H., Eleotrioity Works, Hull. Cottam, G. H., Electricity Works — Works | gren Prof. W., London County Oounoll 
Bell, J. A., Aberdeen Corporation, ‘Oox-Walker, k., Eastern rks. | ens, B. W. 
Bennett, p R., Queen Anne’s-chambers, S. W. Darlington. pe T. E., 60, Gresham-road, 8. W. 
Bentley, O W., Electricity Works, Alderley Oramp, Alex. O., Electricity Works, Croydon. Es Albert, Electricity Wor 


E. E. B., Thri Kensington General Electric Oo., 71, Queen ct., Z. O 

Ea Oamomile-street, E. O. Court, P | Gibbe, J., and Son, 72, 74, Liver; 
Binns, W., Reading Tamwa- Orookes, Sir W., 7, Kensington-park-gardens, | Gibeon, B. C., Electricity’ Works, Nuneaton, 
Birkett, R., Burnley Oo London, W. 0 Mm, J ‘School Board Offices, Victoria- 
Blackburn, A. B., 9 Co., babes E. , Electricity Works, Rotherham. : 

Wolverhampton Oross, W. E. E. , Lawrie-park- road, Sydenham. Gillies and "Hornidge, 49, Queen Victeria- 
Blackman, A. 8. , Electricity Works, Bradford. Crowther, J. H., Wallasey. la E. O. 
Blair, J. M., Eleotricity Works, Acton U. D. O. Outhbertson, O., Electricity Works, Longton, Gill, J. C., Electricity Works, Peterborough, 
Blake, A., Electricity Works, Fareham. Staffs, Girdlestone and Oo., 16, Davies-street, Berkeley 


Blske, A. W., 5 Works, Monmouth. equare, W. 

Bond, F. A., Heston and Isleworth Electricity | Dalrymple, J., Corporation Taniy, Glasguw 5 R. T Ca, hee Cambridge 
Works, Hounslow. Payo, Paxman, and Oo., Oolcheste Glover, F w A., and Oo., Queen Viotoria-st, 

Bowden, J. N., Pop a in Davis, A. L., Eleotric Railway, Aae proto hy and Oo., Trafford Park, Man 

Brandreth, W. E, Klectrio Light Works, Dey, A. A., Electricity Works, Bolton, ‘al Parliament-mansions, Victoria, 
CE QW Lo e Pan, „ d 

Bri i on "3 . 0 e ey ec i 5 
House, Norfolk-street, W. O. gabe. Midland By., Derby. 


British Thomson- Houston Limited, Rugby. Dickinson, H., Corporation Electricity Wor seep: T., G. W. R., Worcester, 
Britton, S. E., Electricity Works, Chester. Leeds, idi T S: J., 165, Oh 
Broadbent, D. R. 5, Albert-street, Lower | Dorman and Smith, Ordsal Station Electrical 

Grosvsnor-place, 8. W. Works, Salford Grant W., 0. Corporation Tramways, Rotherham 
Brockie-Pell Lamp, Limited, 60, Worship- | Downe, R. R., Electricity Works, Southport, | Gray, M., 106, Oannon-street, E. O. 

street, Finsbury. y, H., Electric Light Station, 
Brown, J. P. Electricity Works, Chesham, Bucks e, J. B., Electric Light Station Gray, R. Kaye, 106, Oannon-street, E. O. 
Brydges, J. K., Eastbourne Oorporatien, -on- Thames, Griffin, J. G., Electricity Works, Swindon, 


L 
^ 
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Electrical Engineers (continued)— 


pa e L. P., Electricity Works, Bury 


Grigg, W., 33, Rast bourue- terrace. Hyde Park 
Grimedale, W. H.. 8, Queen Anne's.gate, S. W. 


. di W., Oorporation Electricity Works, 


Ball W. A. Electricity Works, Morcambe. 

Harrison, H., Dublin and Lucan Electric 
N m 

Harrison, H. E., 28, Sussex-place, Regent's Park 

Harris, W. J i Port of Spain, Trinidad, Britis tish 
West Indies, 

Haskew, Fred, and Oo., Enville-street Works, 
Stourbri 


Haslam, A. P., 81, 8t. Dunstan’s-road, Ham- 


meremi , 8. W. 
Hawkins, 0. O., 57, Conduit- road, Bedford. 
Heaviside, A., 12, "Trin avenue, Ealing, W. 
Hen: W. E. J., . leote laity Works, Southend- 


Hemingway, C. A., 10, Petersham-road, 
Richmond. 
Henry, M. B., Electricity Works, Radcliffe. 
S E. ie Department, Mans- 
ration 
N., Newton Works, Taunton 
BB, El E., ghion On Works, Maidstone | N 


Works, North tion Electricity N 
a Wor ton. 

Holliday, 8. m. poatea amways, Brighton 
Rc E. M., Electricity Works, St. 


Holenn, 
Hoo , Electrici ity Works, Poplar. 
Hopki 4.4 W. r ouse, Surrey-st., W. O. 
Hopkinson, Dr., Z., Salford Ironworks, Man- 
ester. 
Ingram, E. L., Electricity Works, Bourne- 


mouth. 
Ireland, T., Great Northern Railway, Retford. 
Jackson, G. H., Electricity Works, Northampton 
Jeokell, J. A. Electric Light ae Coventry. 
Jenkins, T. A ^, Heolgerrig, Merth 
* .nkinson, H., 9, Gray’s Inn- iude W. Cy 
and 18, Crouch Hall. N. 
Johnson and dori 14, Union-oourt, Old 
gae "W b., ‘Th Dignaries, Westoombe 
. The : 
coat 8. E. 
n, O. Oorporation Electricity 
Works, Brive y. 
Joyoe, 8., Altrincham Electric Light Station, 


Kelvin, 1 Glasgow. 
Kempe, H. R., General Post Office, E. O. 
Kilgour, H * Light Station, Ohelten- 


P. J., Electricity Works, Lynmouth, 
King and * V Brao Benki Leith. 
an ce 
t, J. D., Electricity Works, W. 
Knight, W. L.. Electricity Works, Aberystwyth 
Knowles, C. E , Electricity Works, Glossop. 


Lacey, F. W., Tramway Offices, 6 
Lackie, Wm., 75, Waterloo - street, G 
Lambe, J. M., Electricity Department, Town 
Hall, Kimberley. 
Lambert, Jno., Corporation Electricity Works, 
Perth. 


Lee, H. T., Electricity Works, Wimbledon. 

Le Bagot, John, 64, Market-street, St. 
Andrews, N.B. 

Le aig W. Tu — Works, Bexhill, 


Lewis, F 

Long, E. D. i IL 

Lorrain, J. G., Norfo 
W. O. 


Lacas, Owen, and 4 Albany - buildings, 39, Robinson, L. 
Viotoria-stree Robinson, 


berg, À. 


i sue Olaremont, 
e E London dary Gorpare 
x orks, Dudley, 
i Ty borough-road 
„R., Electricity Works, Ayr. 
^g A., Kieotrici 


T 1 


9 field, 
ets ond Flatt, ald, Manche, Scots and Moun 


Maxwell, H. B,, Rleotricity Works, Partick 


ks, Leyton. Ro 
ra Grays Thurrock| Ham 
House, Norfolk-street, | Robertson, H. J., Thornloe, Oban 


DN 1 Sapper, J. E., Electricity Works, 


Mayson, O. M., and Strand 


Oharing Oross 
—-— Corporation, 15 Maiden-lane. W. O. | Senior, J., Elestriciy UTER vr i 


MoOarter, R. D., Electric Tramways, Bath. — Shaw, A. H., 25 
M’Oowan, V. A. H., Town Hall, Belfast. Shaw, O. M. Rly Works ve. aisiak. 
McHaffie. H. ., Electricity Supply Works, Shawüeld, G. eirio Light’ Works 


Wolverhampton, 
Siemens Bros., 12, Queen Anne's-gate, 8. W 
1 A. R., Borough El Electrical Engineer, 


Hoylake, Cheshire. 
MoLean, J. Hardie, Midland Electric Corpora; 
tion, 73, Lichfield-street, Wolverham 
MoMahon, J., Blackpool and Fleetw Tram- 


7 0 Company, Bispham near Blackpeol. 


tricity Works, Stafford. Simpson, R. G lestie Works, Weymouth 
112 6. Light Company 


Midgeley, C. A., Electricity Works, York Smith, | à 
Milton, 8. D., Hestrioity orks, Maidenhead Smith, T. R., Corporation Tramwa 
Mitchell, J. B., Electricity Works, Woolwich Smyth, J. M., Electricity Works, Kei . 
Monson, P. Town Hall, ensington, Pata M. G., Larne Electric Light Works. 
Moulton, J M 11, Queen's Beneh- walk, E.O, , Albion T., 16, Chatsworth-road, Brondes 
ry Electrical Engineer, bury, . e. 
Mudda ae J. CO., Borough Electrical Engineer 
Mountain, W. O., Olose Works, Newoastle-on- derland. 
, J. T., 316, Green- Birmingham, 
Munro, H. D., Exeter Oorporation. Staniland, N., | Hlectrisity Works, Hornsey 
Moray, E E. 15 Buthven, Willesden District | Steinits, J. J., Surrey House, Victoris-embank- 
men 


Stewart, A., 6, TIMING Bishopagate- 


Nalder, F. - 
ler, B wn Queen-street, E. C. street Wi Won EO. 


: 8 P., Electricity Wo Ohelsea. 
Newington, F E" Electricity Works, Edinburgh Stet d H. F., Cor. Works, Electricity Works 
ewington 40 Corporation. rpo 
EN M., Newton Electrical Works erg vir n, uct RW 
Natali, B, B., Ivy Side, King’s-road, Kingston- mine meee bert 
Okell, K. G., Electricity Works, Plymouth . i Won tt Odea de 
Parker, T., B, - Chapel-street, Edgware- | Taylor, J., Telegrap! Mfg, Oo. 
road, W. T „ F Fach Corporation 
Parkinson, C. F., Electricity Works, Paisley Works, Bath 
Patchell, W. H. 15, Maiden-lane, Strand. Tester, W. A., Electricity W rangers rie 
Parsons, F. O., ‘Electricity Works, Govan. Thomas, Wm. J. Rawlinson, Oouneil 


Pauls, 8., Electricity Works, Middleton. 
Paxman, . Oolch 


Peebles, AS Q., Tast Pilton, Edin 

Peebles, B., and Oo., East Pilton, 

ag J. 'D., Electricity Works, ideae 
, Prot. J. . 04, Palace Gardens 


Phi ipe, R. 15717 
i East Pilton, Edinbur, 
Pilditeh, G t., Kleotricity Works, Ba 
Wor King’s 
Portheim, R 8., Messrs. D. Bruce Peebles 
and ei East Pilton, rera 
J 


Thomper, Prot F. Morland, Chisleté-reed 
— cct: A. M., London and North- Wester- 


S^ 
Daly TA, 4 Gra Ge 
oe 


Travers, 


AD: W. 1. nce Dae. diy Works, — 


Radcliff, W., St. Heliera, Torquay. J 
Prof. e. iod University College, | Walsall Electric Oo., 

terland, A. J. O., Electrici orks, Dart 
., Hlectric Light Station, Great Mery id 


Watkins, * A., Electricity Works, Lewes. 
a EP e, woe 
a ey 
: Watt 5 Oannon-street, zn 
e 

ond-terrace tehall, lwrigh P. 1 
„H., K ity Works, Dundes hon ENG t, P. P., Electricity Worke, Black- 

ndon Oounty Oounoil Tram White, J. 0. qu wp durer trs RS 
Wiloox and Qo., , Southwark 4 f 
Wilkinson, F. A. Marylebone E Electricity Work 
Wilkinson, G., tion, 
Wilkinson, J. Ae „ Hull. 


Willans and Robinson, R 
Williams, E. AT te Works, Inverness. 
tricity Works, Motherwell. 


Williams, 8. 

Wümbarst, $ EP Derby Corporation. 

Wilson, J. W., 90, Oxford-strest, Manchester 

Wilson, R. K ' Electricity Works, Dudley, 

Wilson, W Meadowbank 

Wooler, a E Moss Side 

Hy Whitehall, 8. w. 
Works, 


Robertson, J. Li — Works, Greenock. 

pm Wm., University College, Notting- 

Rock, A. F., North Staffs Railway Oo., Stoke- 
upon-Trenc. 

"i J., Watford Engineering Works, 
Rogerson ic, Dati Berart Halifax. 
Russell, O Eleotrel Works, Shoreditch 
Russell, 8., Tilvertowm 


, | Bntherford, A. P., jatala Works, Leith. 
Tun Wells, 
tton. 


Katon 
Works 


Yorke, 15 3,0 


oung, mg Trinity. bre 
Young, J., Metropolitan trict Railway Oem 

pany, Bt, James's Park Station, 8. W. 
Young, W., Aylesbury, Bucks, 
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This is Evershed’s Megger in use for testing insulation. 
THE 


Eee ae ONLY ONE BOX to carry. 
Fi onty ONE HANDLE to turn. 


; ov ONE SCALE te rex. 
«i ouv ONE PAIR OF 
TERMINALS to connect. 
TONER 1 81 Full particulars from 


EVERSHED & VIGNOLES, LTD., 
Acton Lane Works, CHISWICK, LONDON, W. 


Telegrams— Dorothea, London." 
Ring up 221 Hammersmith, or 8200 Bank. | | (or any of their Agents). 


The Double-5eal Spiralitic Joint. 


A Screw Joint, 
| h but 
Perfect Joint. No Screw 
till 
Joint Formed. 


brum Ett 


EASY TO 
LAY. 


Spirality 
Gives Perfection. 


No Slip. Must Shear the 
Miaterials 

Before Breaking the Joint. 

Watertight & Strong. | Ta 

I. WRAGG & SONS, SWADLINCOTE. 


* 
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HIGH-SPEED EN 


5 FOR DRIVING DIRECT OR BY BELT. 
LUN. $999999990009090000992 | 


THROTTLE VALVE OR 
| Patent Automatic “ SHAFT" GOVERNOR. 


T on » Y ! h " 
i RU ; 3 ] 
v ag j . ` ‘ | à ' RS u ^ E 1 x J^ | d 
| ENGINES & DYNAMOS 
i : 4 | * ] 4 1 Pr e / | [ 4 " i 
; " , 7 à " 
HE Are P a. - x p 
— , — d , 1 2 - 1 y — C3 —— í 
- PARTICULARS AND PRICES ON S9 


APPLICATION. . 


^ E 5 s 165 - a Ji x == _ —— E — n — 
— 4: ne ee ee ee m | e — 
: à ^ f 4 MU TE e —T A f | ^ M | 
ORWELL WORKS, 'ECHURCH ST., ON. 
RWELL WORKS, IF IECHURCH ST JN. 
: , " $ - 7 À x 4 * * * -— — . — SL. 1 
Ka — — v S 


w t 


gines. px 
s of a million actual on p 
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Bim CONTRUT U0, 


‘LIMITED. 


— — —— ę—— . äwñjä ä a 


k. C. O. NEW PATENT 
pol PHASE MOTORS. 


NO SLIP-RINGS. 
NO BRUSHES. 


IMPORTANT TO USERS OF MOTORS ON 
POWER SUPPLY MAINS. 


0000008. 


Write for Particulars. 


LONDON and WOLVERHAMPTON. 


— —— mM — 


LOW STARTING CURRENTS 


: 
| 


bius PEEBLES steam 


| Victoria. eux: rks " B EV amr ~~ LONDON Queen A | Westminster, S.W. 
b s N ; MANCH hern — Buildings, Albert Square. 
‘toon Sew: 


man 
Now in we in m 


M S 


ntral Stations, 


mation 
“mat Vit, 


ELECTRICAL ENGINE 


C | é 
LA 


A drm OF ELECTRICAL ENGINEERING, 2/? 


j , 1905. . 7 


_ SOC ELECTRIC LIGHT? 


Sew Now Sore Noe Var KIL. LO: LONDON, APRIL 7, 1905. Price 3d. 


Registered at the General Post Offic _ 


JOHNSON » PHILLIPS. 


Dynamos, Motors. Arc Lamps, Instruments, Cables & Wires. 


City Office: 14, Union Court, London, E. o. Works: Old Chariton, Kent. 

Bruce Peebles ELECTRICAL “roncezar | FUEL EGONOMISERS, 

| & Co., Ltd., HIGHEST QUALITY Du her Circulating. 
an JAMES MACINTYRE & co., LTD., | *- ger cin Ltd. 


BRITISH ELECTRIC EQUIPMENT 90. CYCLONE FANS, 


Belt, Electric, or Steam et 


m “Thoveand For VENTILATION. 
g) ineulaters Ask for Catalogue No. 29. 

~ ax. | MATTHEWS & YATES, LTD. 
11, QUEEN VICTORIA ST., LONDON, E.C. SWINTON, MANCHESTER, 


REASONS PATENT FUSE BOXES. 


THE REASON MANUFACTURING CO., LTD., BRIGHTON. 


SCREWS, TERMINALS, &c. 
TEE AUTOMATIC STANDARD SCREW co., 


DISPENSARY WALK, HALIFAX. ENGLAND. 


P.P.P. 


ELECTRICAL PLANT. 


EEO eee 
SCHAFFER & — 11, RHODES wa eee 
Manchester, For all Batteries $ 
London, dpe of » eae sey * 2 o 
and Glasgow, 4 3 „ N iron & Steel | ELECTRICAL MANUFACTURING CO., Ltd. 
Makers of OM J | ka /] Valves, &o. 70, errore dic St. Within, ose? 


Telephone: 9130 W LONDON, E.C. 


J. G. UPEILUEIAeOOINMDER ATS La. 
22a, COLLE3E HILL, CANNON STREET. LONDON, E.C., 
Civil, Mechanical, and Electrical Engineers, Contractors. 


COMPLETE LIGHTING, POWER, AND TRAMWAY a bt rci 


_ Telegrams : "^ WHITTERICE, LONDON:” . Telephones : 6044 and 6045 BANK. 


IN USE IN OVER IOO 


CENTRAL STATIONS AND MANY 
THOUSAND PRIVATE 
INSTALLATIONS 


MANUFACTURED 
ONLY 
BY 


The Electrical Power Storage Co., Ld., A TENTES 


4, GREAT WINCHESTER STREET, LONDON, E.C. 
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